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Abstract of Dissertation

Do Country Income-Level Variations Impact Foreign Direct Investments?

This research studies the impact that the variations in income within a country
have on foreign direct investment (FDI) behavior. The literature has not considered the
influence that variations in income within a country may have on FDI flows, even as it
finds evidence that variations in income across countries influence FDI flows. Likewise,
while the literature finds some evidence that FDI impacts the inequality in a country’s
distribution of income, the literature does not explore the relationship between FDI and a
country’s distribution of income. Unlike the literature, this research notes key problems
in using country level aggregate measures of income and the inequality in their
distribution when addressing these gaps in the literature. Instead, this research proposes
using the income-deciles that constitute the Lorenz curve to capture the variations in
income within a country as it addresses these literature gaps. In doing so, this research
formulates new testable hypotheses regarding the scale and income elasticity of
investments of FDI in high-income countries. Moreover, it also explores how similar, or
different, the FDI responses are in high and middle-income countries when considering
statistically indistinguishable measures of income across such countries. The results
indicate that income-level variations impact FDI. The implications of that finding for

future research and policy analysis are also discussed.
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Glossary

Gini Coefficient:

“An aggregate numerical measure of income-inequality ranging from 0 (perfect
equality) to 1 (perfect inequality). It is measured graphically by dividing the area between
the prefect equality line and the Lorenz curve by the total area lying to the right of the
equality line in a Lorenz diagram. The higher the value of the coefficient, the higher the
inequality of income distribution; the lower it is, the more equitable the distribution of
income.” (Todaro and Smith 1996, §14)

Lorenz Curve:

“A graph depicting the variance of the size distribution of income from perfect
equality.” (Todaro and Smith 1996, 819)
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1.1 — Introduction

This research studies the impact that variations in the distribution of income
within a country have on multinational enterprise (MNE) foreign direct investments

(FDI).

In general, FDI may be horizontal (HFDI) or vertical (VFDI) in nature depending
on how production is organized.! The literature establishes that the FDI flows to
advanced economies are better explained by the horizontal FDI theory determinants,
while the FDI flows to developing economies are better explained by the vertical FDI

theory determinants.

The focus of this dissertation is FDI flows to high-income countries (HICs) and
the FDI drivers as per the horizontal FDI theory. The reason for focusing on the
horizontal FDI theory is due to its market-seeking nature, and due to the fact that most of
the FDI that occurs is horizontal. At the macroeconomic level of analysis, the horizontal

FDI theory and related literature have equated countries to markets. However, ascribing

" If an MNE splits its stages of production among different countries, FDI is said to be vertical. If an MNE
replicates its production in other countries, FDI is said to be horizontal. From a cost and benefit
perspective, there are trade-offs in organizing production either as HFDI or as VFDI. The main trade-off of
organizing production vertically is between the production disintegration costs and the factors of
production cost savings. The main trade-off of organizing production horizontally is the plant level
economies-of-scale forgone and the market access benefits. Therefore, VFDI is export-oriented, while

HFDI is market-seeking-oriented.



to countries the behavioral characteristics of the income-bounded markets residing inside
these countries constitutes an ecological fallacy.® This research does not pretend to
correct for that, but simply aims to reduce this error by allowing the income-deciles to
assume the role of the income- bounded markets residing inside these economies. The
reason for focusing on high-income countries is that most FDI activity occurs in these

countries.

In general, the literature reviewed underscores the fact that either from the
management or the trade theory perspectives, the FDI decision is fundamentally treated
as a function of supply-side considerations. By introducing the variations in income
within a country as a macroeconomic demand-side consideration, this research aims to

reveal new information about FDI behavior.

One should also note that although the literature finds that variations in income
across countries influence FDI, it does not consider the impact that variations in income
inside a country may have on FDI. Moreover, while the literature finds some evidence
that FDI impacts the inequality in a country’s distribution of income, the literature does
not explore the reverse relationship. Since correlation does not imply causation, there is
an unfulfilled need to understand and explore the impact that the unequally distributed

income inside a country may have on FDI.

* An ecological fallacy is a logic error that attributes the properties of the group to the individuals and vice

versa.



Other areas of the literature provide the necessary logic for exploring that
direction of the relationship. In particular, the literatures of both the trade theory and the
development economics theory argue that income-inequality implies non-homothetic
preferences, and non-homothetic preferences imply consumption inequality (i.e., non-
linear income-consumption expansion paths). Therefore, the presence of income-
inequality means that aggregated demand depends on the distribution of aggregate

income.

Unlike the literature, however, this research argues that the use of country-level
aggregate variables such as the Gini coefficient and the per-capita income may be
problematic when consumption is of concern. Therefore, it proposes using the
distribution of income as measured by the income-deciles that constitute the Lorenz curve
to capture the variations in income within a country. It uses these income-deciles to
fragment a county’s aggregate income in order to generate the total and per-capita
incomes at the income-deciles level. It then tests the validity of the decile level income

measured both in total and per-capita terms as FDI flows explanatory variables.

In summary, this study not only contributes to the literature by testing a new
directional relationship, but also tests and discusses the implications this brings to the
literature’s understanding of the size, the income-level and the income elasticity of
investment of the markets being sought by MNEs through FDI, as well as whether
income-decile level similarities across high and middle income countries and FDI exhibit

similar relationships or not.



The remainder of this chapter further details the purpose of this study, the primary
and secondary research questions, the methodology and data used and the research’s

general limitations, and finally provides a brief outline of the remaining chapters.

1.2 — Research Purpose

The primary purpose of this research is to investigate the impact that variations in
the distribution of income within a country have on FDI flows by using the income-
quantiles that constitute the Lorenz curve. Furthermore, this research investigates the
implications that the variations in the distribution of income inside a country may have on
the income elasticity of foreign direct investments, and whether income-decile level
similarities between high and middle income countries imply similarities among FDI

flows.

This research is motivated by the need to fill two gaps in the literature, and to deal
with the potential limitations of using aggregate variables such as the Gini coefficient and
the country level per-capita income in this type of research. Next, these three aspects are

discussed in turn.



The first gap in the literature is that it has failed to consider the influence that
variations in income in a country may have on FDI flows, even as it finds evidence that

across countries variations in income influence FDI flows.>

For instance, the market size as measured by a country’s GDP is considered to be
a determinant of HEDI flows,* and the market’s income-level as measured by the per-
capita income is also found to influence FDI flows. As suggested by Carr et al (2001),
there is across-country empirical evidence that MNEs engaged in FDI face high-income
elasticity of demand. Carr et al find foreign affiliate production sales to be income-elastic
with respect to the bilateral sum of real GDP, using data for the U.S. and 36 other
countries. Other studies including Markusen & Maskus (2001 & 2002) also find the
elasticity of foreign subsidiaries’ sales with respect to market size to be large. Moreover,

Eaton & Tamura (1994) find evidence that U.S. outward and inward FDI flows have

3 A review of the literature points to at least two reasons for such a failure. First, the literature has equated
countries to markets, even though the income dimensions of countries (i.e., real GDP and the real per-
capita income) do not necessarily represent the boundaries of income-based consumption markets residing
within these countries. It is a fallacy to attribute the income characteristics of the markets sought by MNEs
through HFDI to the income dimensions of the countries these markets reside in. Second, the new trade
theory explains how HFDI endogenously arise in equilibrium via the highly popular and tractable constant
elasticity of substitution (CES) in preferences version of the Dixit-Stiglitz monopolistic competition model,
which neglects any income distribution consideration by assuming that all goods have unit income
elasticity. Together, these aspects of the literature have rendered the variations in income within a country
outside the scope of the FDI literature.

* Navaretti & Venables (2004), Table 2.3, p. 31.



high-income elasticity of investment’. These findings are consistent with the well-known
stylized fact that since the mid-1970s, worldwide FDI has grown faster than world

income.

The second gap in the literature is that it has failed to explore the impact that the
distribution of income within a country may have on FDI flows, even as it finds some

evidence that FDI flows impact the inequality in a country’s distribution of income.

For example, Basu & Guariglia (2007), Choi (2006), Reuveny & Li (2003) and
Alderson & Nielsen (1999) find evidence that FDI impacts income-inequality. Jensen &
Rosas (2007), and Bhandari (2006) suggest that in such cases, a Solow type of effect, a
skilled labor wage premium, or a combination of the two dominate the relationship

between FDI and income-inequality.®

> The authors found the elasticity of the U.S. outward FDI with respect to host country per-capita income to
vary from 1.189 to 1.554, while that of U.S. inward FDI to vary from 2.046 to 2.180.

% That is, since FDI represents a capital inflow, ceteris paribus, it reduces the return on capital and
increases the return on labor along the lines of the income convergence of a Solow type model. Such
convergence would be associated with a decrease in income-inequality. Likewise, FDI can impact income-
inequality through a wage premium over domestic firms. If MNEs pay skilled labor a wage premium over
that of domestic firms, ceteris paribus, then FDI contributes at the margin to an increase in income-
inequality. On the other hand, if MNEs paid unskilled labor a wage premium, ceteris paribus, then FDI
contributes at the margin to a decrease in income-inequality. Note that there is empirical evidence
supporting the wage premium argument as discussed by authors such as Feenstra & Hanson (1997), Lipsey

& Sjoholm (2001) and Braconier et al. (2005).



The necessary logic for exploring the reverse relationship where the variations in
the distribution of income within a country are expected to impact FDI flows is as

follows.

First, note that economic theory tells us that aggregate income positively impacts
aggregate demand. Furthermore, observe the empirical fact that income is never equally
distributed inside any country. In fact, across country and time, the Gini coefficient is
never zero or constant. Therefore, income varies inside countries and should have an

impact on aggregate demand.

The variations in income within a country mean that tastes are non-homothetic.
That is, tastes are non-homothetic to the extent that as individuals’ incomes grow, their
consumption shares shift away from goods with lower quality and sophistication (i.e.,
necessities), and towards goods with higher quality and sophistication (i.e., luxuries’).
Observe that luxury goods are characterized by high-income elasticity of demand (i.e.,
elasticity > 1), which means that as individuals’ incomes grow, their consumptions grow
more than in proportion to income. The necessity goods, on the other hand, are
characterized by low-income elasticity of demand (i.e., 0 < elasticity < 1), which means

that as individuals’ incomes grow, their consumptions grow less than in proportion to

" Luxuries are defined by the high-income elasticity of demand, and are not equal to the more mundane use
of the word. Note, for instance, that automobiles are luxuries in the income elasticity of demand sense,

irrespective of the vehicle’s type: economy, midsize, or luxury (Bordley & McDonald, 1993).

8



income. To the extent that when income-levels vary inside a country, one should expect

the country’s income-consumption expansion path to be non-linear.®

The logic whereby income-inequality implies non-homothetic preferences and
non-homothetic preferences imply consumption inequality is not surprising. In fact, it is a
topic of discussion in the income-inequality and development theory literature. For
instance, authors such as Ray (1998) and Mani (2001) highlight the fact that the
distribution of income does not only affect the overall level of consumption, but also its
composition. Along these lines, Cutler & Katz (1992) analyze the patterns of income and
consumption inequality in the U.S. during the 1980s, and conclude that the trends in
income and consumption inequality closely parallel one another. Hence, shifts in the
distribution of income within a country are relevant for any analysis where consumption
is of paramount importance, which is the case in an analysis where FDI flows may be of a

market-seeking nature.

Indeed, this line of argument has been corroborated by research in the trade
literature. In particular, Hunter & Markusen (1988) argue that when aggregate income is
equally distributed and everyone faces the same prices, aggregate demand depends only
on aggregate income. However, when income-inequality is considered, aggregate demand
depends on the distribution of aggregate income and on the level of per-capita income.
Following this logic, Hunter & Markusen conclude that per-capita income is a

determinant of trade. Furthermore, Hunter (1991) concludes that non-homothetic

¥ It is assumed that there are no inferior goods.



preferences account for as much as 25 percent of inter-industry trade flows. More
recently, Francois & Kaplan (1996), Mitra & Trindade (2005) and Dalgin, Mitra &
Trindade (2008) reach similar conclusions. For instance, Dalgin, Mitra & Trindade
(2008) explore this type of logic in a gravity model setting, and conclude that the
inequality in the distribution of income affects the trade flows’ composition and origin.
The authors conclude that as the income-inequality in the importing country increases,
the relative imports from rich countries (i.e., luxuries) increase, while the imports from

poor countries (i.e., necessities) decrease.

To the extent that the theory postulates that HFDI and exports are competing
market access strategies, due to trade-related costs, it is reasonable to expect the same
logic for why income-inequality impacts trade flows to apply to the case of FDI flows.
However, the inclusion of the level of per-capita income (i.e., GDP/Population), and
income-inequality (i.e., Gini coefficient) as independent variables in an across-country

and time analysis, may not be adequate for the following reasons.

First, in the presence of rising or falling Gini coefficients, a country’s per-capita
income may understate or overstate the level and the growth rate of the per-capita income
of the majority of its population. Therefore, the aggregate income (i.e., GDP) may not be
representative of the scale of the underlying markets.” Second, because Lorenz curves
may intersect across time and/or space, the Gini coefficients may not be unambiguously

related to FDI flows. Third, and related to the second point, because the use of per-capita

? Refer to the appendix of Chapter 3 for a full discussion about this point.

10



income as an explanatory variable implicitly assumes a Gini coefficient of zero' (i.e.,
absolute equality), the use of the per-capita income as an explanatory variable in any
across-country and/or time study is expected to bias the results toward those countries
and/or time periods with relatively lower Gini coefficients. These points are further

elaborated in the variable selection discussion in Chapter 3.

To avoid such complications while addressing the identified gaps in the literature,
the current study proposes an approach where the Gini coefficient and the country level
per-capita income are not used as independent variables. Instead, it proposes using the
distribution of income as measured by the income-deciles that constitute the Lorenz curve
to capture the distribution and the variations in income. It then uses these income-deciles
to fragment a county’s aggregate income, and to compute the per-capita income at the
decile level. For all the different combinations of income-deciles, it then substitutes the
income-deciles own aggregate and per-capita income for the country’s aggregate and per-

capita income, and tests their validity as FDI flows explanatory variables.

Finally, this research investigates the implications that the variations in a
country’s distribution of income may have for the income elasticity of foreign direct
investments and whether the income-decile level similarities between HIC and MIC
imply FDI flows similarities or not. The former is motivated by the expected impact that
variations in the distribution of income have on the relative consumption of luxury and

necessity goods in a country (see Chapter 3). The latter is motivated by the fact that the

1 Fortune (1979).

11



proposed approach, in effect, allows for the income-bounded consumption markets
sought by MNEs to be disentangled from countries.'' This in turn allows for the market
similarities between HICs and MICs at the decile level to be assessed, and their relative

impact on FDI flows to be compared.

To conclude, this research addresses existing gaps in the literature. Furthermore,
as it deals with those literature gaps, it proposes changing to the unit of analysis of total
and per-capita income from the country aggregated level to the income-decile aggregated
level. Finally, it explores additional insights that may be gained with this change in the
unit of analysis in terms of the income-elasticity of foreign direct investments and the

HIC and MIC market similarities.

1.3 — Primary and Secondary Research Questions

Based on the foregoing discussion, this section states, defines and explains the

logic of the primary, and two secondary research questions.

a) Primary Research Question

The primary research question investigated in this dissertation is:

" The usage of GDP and per-capita income implies that the literature equates countries to markets [i.e.,
country = one large income-based market], which is akin to having homothetic preferences, and therefore,

linear consumption-expansion paths.

12



RQ1: Do variations in income-levels in high-income countries impact foreign

direct investment flows, and if so, why?

The variations in income refer to shifts in the country’s distribution of income, in
monetary terms. The country’s distribution of income is measured by the income-
quantiles that cumulatively constitute the Lorenz curve. The income-quantiles here refer
to deciles, or a 10 percent proportion of a country’s population. The Lorenz curve reflects
the actual relationship between the percentage of income recipients at 10 percent
intervals, and the percentage of total aggregate income these income recipients actually
received. Both the percentage of income recipients and the percentage of income received
by these recipients add to 100 percent. The income share of a given income-decile or
group of income-deciles expressed in monetary terms refers to either the decile or group
of income-deciles’ total or per-capita income. When it is expressed as the decile or group
of income-deciles’ total income, it is computed as the product between that decile or
group of deciles’ total share of aggregate income and the country’s total aggregate
income. When it is expressed as the decile or group of income-deciles’ per-capita
income, it is computed as the product between that decile or group of deciles’ total share
of aggregate income and the country’s total aggregate income divided by the actual

population of that decile or group of deciles.

The theory-based analytical framework developed in the latter part of this
dissertation provides the conceptual answer that addresses the “why” portion of this

research question. Conceptually, the variations in income within a country are expected

13



to influence the FDI flows if the income-consumption expansion path is non-linear, and if

at least some of the FDI flows are of a market-seeking nature.

If the reality is that tastes are non-homothetic (which implies that income-
consumption expansion paths are non-linear), it is expected that empirically measuring
income variations inside a country at the income-deciles level increases the explanatory
power of income in the FDI flows analysis, when compared to the case where only
income variations aggregated at the country level are considered. Therefore, if the
explanatory power of income increases when measuring it at the income-decile level (as
opposed to the country level), it must be the case that the variations in income inside a
country matter for FDI flows. A consequence of that is that FDI reacts to the “non-

homothetic tastes” nature of the non-linear income consumption expansion paths.

The reader may suppose that while changing the unit of analysis to the income-
decile level may improve the explanatory power of income, there is nothing
fundamentally wrong with measuring income at the country level. As summarized next,

and fully discussed in the appendix to Chapter 3, this supposition may be unfounded.

More specifically, consider the nature of a country’s GDP and its GDP per-capita,
which are used here to characterize the scale and the purchase power of the markets
sought by MNEs via HFDI. Note that the country’s GDP is the sum of each of the
country’s income-deciles’ own incomes, and that its GDP per-capita is an average of all
income-deciles’ own per-capita incomes. To the extent that shifts in the distribution of

income are offsetting (i.e., quantiles always add 100 percent), not every income-decile

14



may explain the trend in the country’s GDP or its GDP per-capita. Furthermore, the level
and the growth rate of a country’s real per-capita income may not be representative of
that of the underlying population. In that case, the country’s GDP may not appropriately

represent the scale of the underlying markets.

Therefore, FDI flows to HICs should behave as if countries are collections of
heterogeneous income-based markets, rather than homogeneous income-based markets.
Consequently, changing the income unit of analysis from the country level to the income-
decile level prevents the FDI analysis from ascribing to the income variable a behavioral

characteristic that is not representative of the underlying population.

In order to research if the variations in income in a high-income country matter
for foreign direct investment flows, the following test is proposed. The test consists of
taking a linear regression model representing the relationship between FDI flows (i.e., the
dependent variable) and the total and per-capita real income (i.e., the independent
variables), and comparing the explanatory power when income is aggregated at the
country level (i.e., all income-deciles are simultaneously considered), versus when it is
aggregated at the income-decile level (i.e., some, but not all income-deciles are
simultaneously considered). Figure 1.1 (Primary Research Question: Existing Literature

vs. Proposed Test) illustrates this.'?

"2 In this study, countries are taken to be collections of income-segmented markets, where a country’s

different income quantiles are used to define the different income segments. Every income segment is
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Note that in reality, the existing literature’s relationship (shown in Figure 1.1 -
Primary Research Question: Existing Literature vs. Proposed Test) is one of the 1,024
total possible combinations of income-deciles one through ten (i.e., when (Di+..+Dn)=1).
The proposed test considers the remaining 1,022 relevant decile combinations that add up
to less than one, but more than zero. Therefore, the basic effect of changing the market’s
total and per-capita real income unit of analysis from the country to the income-decile

level is to allow for each of these other income-decile combinations to be tested.

characterized by its size (i.e., quantile share of GDP) and its income-level (i.e., quantile share of GDP on a
quantile per-capita basis).
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Figure 1.1

Primary Research Question: Existing Literature vs. Proposed Test

Independent Variables
«(Di+..+Dn)*GDP
& () significant Dependent Variable
(Di+.+Dn)=1
*(Di+..+Dn)*GDP/Population @ g FDI
(+) significant
when
0<(Di+..+Dn)<1
Where,
1&n=>1,.,10; i#n;
When,
(Di+..+Dn)=1 => Existing Literature Control Variable
Vs. «* | «Development level (high-income
0<(Di+..+Dn)<I => Proposed Test countries).

As elaborated later in this dissertation, observe that, on an ex-ante basis, one
should expect an improvement in the explanatory power of income measured in total and
per-capita terms when changing the unit of analysis to the income-decile level. Hence, it
is expected that more of the change in FDI flows would be explained with less than all
income-deciles. This in turn means that less than the total aggregate income (i.e., market
size) and a different level of per-capita income (i.e., average purchase power) may be
able to explain more of the change in FDI flows than what is currently understood by the

literature.
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b) Secondary Research Questions

As already noted, the literature recognizes the importance of across-country
variations in income for FDI flows. However, if the primary research question above
establishes the importance of changing the unit of analysis to the income-deciles level,
then countries may be taken to be heterogeneous income-based consumption markets,
and the income-consumption expansion paths may be taken to be non-linear. The
theoretical framework developed later in this dissertation takes this into account, and the

secondary research questions discussed next spring from an analysis of that framework.

i — High-income Elasticity of Investments

The secondary research question of interest here is:

RQ2.a: When accounting for variations in income-levels in high-income
countries, do foreign direct investments exhibit high-income elasticity of

investments?

The variations in income refer to shifts in the country’s distribution of income, in
monetary terms. The country’s distribution of income is measured by the income-
quantiles that cumulatively constitute the Lorenz curve. The income-quantiles here refer
to deciles, or a 10 percent proportion of a country’s population. The Lorenz curve reflects
the actual relationship between the percentage of income recipients at 10 percent

intervals, and the percentage of total aggregate income these income recipients actually
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received. Both the percentage of income recipients and the percentage of income received
by these recipients add to 100 percent. The income share of a given income-decile or
group of income-deciles expressed in monetary terms refers to the product between that
decile or group of deciles’ total share of aggregate income and the country’s total
aggregate income if it is expressed in absolute terms, or divided by the actual population

of that decile or group of deciles if it is expressed in per-capita terms.

The income elasticity of investments is the percentage change in FDI investments
divided by the percentage change in income expressed either in total or per-capita terms
for each of the 1,023 relevant combinations of income-deciles. From theory, the high-

income elasticity is defined to be higher than one.

The theoretical framework developed in this dissertation suggests that firms
producing high-income elasticity of demand goods (i.e., luxuries'®), benefit relatively
more from becoming MNEs and engaging in HFDI activities than those producing
necessities. This is because, ceteris paribus, the aggregate demand levels for such firms
are more exposed to the combined effects of economic fluctuations and changes to the

distribution of income, when the income-consumption expansion path is non-linear.

Therefore, it is argued that firms engaged in HFDI activities compete globally to

access high-income-elasticity of demand markets. Spreading their activities across

" Luxuries are defined by the high-income elasticity of demand, and are not equal to the more mundane
use of the word. Note, for instance, that automobiles are luxuries in the income elasticity of demand sense

irrespective of the vehicle’s type: economy, midsize or luxury (Bordley and McDonald, 1993).
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geographically dispersed high-income elasticity of demand markets should make it easier
for such firms to realize the firm-level economies of scale, which arise from the
knowledge-based firm specific assets that generate the types of goods that command

high-income elasticity of demand."

To the extent that a large portion of FDI flows to HICs include HFDI flows, then
FDI flows to HIC may not be simply part of a market access strategy, but part of a high-
income elasticity of demand market access strategy. Therefore, it is plausible that FDI

itself is a high-income elasticity investment."

This dissertation demonstrates analytically that, irrespective of the shape of the
income-consumption expansion path, the consumption of both luxury and necessity
goods will unambiguously expand/contract with an increase/decrease in the average real
per-capita income. Furthermore, when the income-consumption expansion path is linear,
shifts in the distribution of income are analytically immaterial, because shifts in the
distribution of income are always fully offsetting both in terms of income and

consumption. In this case, a country’s average real per-capita income would always give

' Knowledge-based firm specific assets include knowledge about product design and production processes,
trademarks, brand image and technological know-how resulting from R&D investment.

'> This is consistent with the earlier finds of Brainard (1997), Ekholm (1998) and Markusen & Maskus
(2001 & 2002) who find the elasticity of foreign subsidiaries sales with respect to market size to be large
and with Eaton & Tamura (1994) who find evidence that U.S. outward and inward FDI have high-income

elasticity of investment.
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the ‘correct’ average per-capita consumption level of goods, and its GDP would always

represent the ‘correct’ scale of the market.

However, when the income-consumption expansion path is not linear, the
consumption of a luxury good always expands/contracts relatively more than that of a
necessity good with an increase/decrease in the average real per-capita income.
Furthermore, the shifts in the distribution of income are analytically material, because
while the shifts in the distribution of income are always fully offsetting in terms of
income, they are only partially offsetting in terms of consumption. Therefore, when the
income-consumption expansion path is not linear, a country’s average real per-capita
income will always give the incorrect average per-capita consumption levels of either
luxury or necessity goods, and its GDP will not represent the correct scale of either

luxury or necessity goods markets.

In summary, because the luxury good has a higher income elasticity of demand
than the necessity good, ceteris paribus, a shift in the distribution of income will always
cause the consumption of the luxury and the necessity goods to move in opposite
directions. While deterioration in the distribution of income causes the consumption of
the luxury good to expand and that of the necessity good to contract, an improvement in
the distribution of income causes the consumption of the luxury good to contract and that

of the necessity good to expand.

These unambiguous effects that shifts in the distribution of income have on the

demand of luxury and necessity goods when the income-consumption path is non-linear
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are what motivate the present research question. In other words, because the shape of the
income-consumption expansion path is not observable at the macroeconomic level of
analysis, allowing income to vary at the decile level (while controlling for the trends in
real income and its distribution), permits an inference to be made about the income

elasticity of FDI investments in terms of both luxury and necessity goods.

As already observed, there is empirical evidence for the high-income elasticity of
foreign direct investments at the country level (see Eaton & Tamura (1994). What the
current research question assesses is: (i) if that conclusion will hold when considering the
variations in income within a country; and (ii) if the estimated income elasticity of
investments, when also considering the particular combinations of real income and Gini
coefficient trends, will be either higher or lower than that estimated when disregarding

the variations in income within a country (see Table 1.1 and Table 3.1).

More specifically, Figure 1.2 (Testing the Income Elasticity of FDI Investments)
represents the proposed test for the level of the income elasticity of investments of FDI
when accounting for the income distribution variations within a HIC country, and
controlling for the trends in real income and the inequality in its distribution.'® Table 1.1
summarizes the directional expectations regarding the income-elasticity of foreign direct

investments when the variations in income in a HIC are considered and the Gini

' In order to estimate the income elasticity of horizontal foreign direct investments, both the dependent and

the independent variables are tested using either the natural logarithm or the logarithm of base ten.
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coefficient has a particular trend versus when the variations in income in a HIC are

ignored."”
Figure 1.2
Testing the Income Elasticity of FDI Investments
Independent Variables
(+) significant 1
«(Di+.+Dn)*GDP signific Dependent Variable
(Di+..+Dn)=1
—_—
Or - FDI
(+) significant
*(Di+..+Dn)*GDP/Population when
0<(Di+..+Dn)<1
Where,
i & n=> ; i#n; : :
t&en=>1,..10; 7n; Control Variables Considered
When, *Development level (high-
(Di+..+Dn)=1 => Existing Literature income countries).
Vs. *Gini coefficient trends.
0<(Di+..+Dn)<I => Proposed «—»| *Real income trends.

In summary, if the expectation about the primary research question is confirmed,
then the variations in income within a HIC country may be used to research the level of

the income elasticity of FDI investments. Based on the evidence provided by the

"7 Table 1 is constructed based on the analysis in Chapter 3.
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literature, the expectation is that the income elasticity of FDI investments to HICs is high
(i.e., >1). Furthermore, by isolating the trend in the inequality in the country’s
distribution of income, and the trend in the country’s aggregate real income, it becomes
possible to formulate ex-ante expectations about the relative direction that the income
elasticity of investments will move to when replacing the decile level unit of analysis for

the country level unit of analysis.

Table 1.1

Directional Impact of Income-deciles on FDI to HICs While Controlling for Trends

in Country Level Income & Inequality

Shifts in Income

Country Level Income (E1ther 1n Total or Per-

Distribution Are Not Shifts in Income Distribution Are Considered
Considered
Gini Coefficient Gini Coefficient Gini Coefficient
Constant/No Trend Increasing Trend Decreasing Trend
A) (B) ©

e If a necessity good:
The shift in income
unambiguously reduces the

unambiguously accentuates
the initial increase in FDI
investment obtained in cell
Al. This is expected to raise
the income elasticity of
investment.

e If a necessity good:
The shift in income
unambiguously accentuates

initial increase in FDI the initial increase in FDI
= investment obtained in cell investment obtained in cell
I § Al. This is expected to Al. This is expected to raise
E = . lower the income elasticity the income elasticity of
Y e  Unambiguous . .
= = - . . . of investment. mvestment.
s B increase in FDI investment
£ 3 for both necessity and
£ 5 e If a luxury good: The e If a luxury good: The
g luxury goods. . . . . . .
¢ = shift in income shift in income

unambiguously reduces the
initial increase in FDI
investment obtained in cell
Al. This is expected to
lower the income elasticity
of investment.
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e If a necessity good: e If a necessity good:
The shift in  income The shift in income
unambiguously accentuates unambiguously reduces the
the initial decrease in FDI initial decrease in FDI
E investment obtained in cell investment obtained in cell
= . A2. This is expected to raise A2. This is expected to
= e  Unambiguous . - . .
o0 . the income elasticity of lower the income elasticity
=) decrease m FDI investment of investment
AN~ . . .
§ investment  for  both
= necessit and  luxur
3 o0ods Y Y e If a luxury good: The e If a luxury good: The
_ & ’ shift in income shift in income
unambiguously reduces the unambiguously accentuates
initial decrease in FDI the initial decrease in FDI
investment obtained in cell investment obtained in cell
A2. This is expected to A2. This is expected to raise
lower the income elasticity the income elasticity of
of investment. investment.
. e  necessit ood:
i e necessity good: : v 800«
s : . unambiguous increase in
) unambiguous marginal .
=~ . . FDI investment
= decrease in FDI investment
Q=
@ No effect
= o luxury good:
o luxury good: . .
. . unambiguous decrease in
unambiguous marginal .
. . . FDI investment
increase in FDI investment

ii — Market Similarities and FDI Flows Comparisons Across the HIC-MIC Divide

The secondary research question of interest here is:

RQ2.b: How similar/different are foreign direct investment flows responses
to changes in market size and/or purchase power levels in high-income and middle-

income countries?

The similarities/differences refer to how similar/different the linear relationships
between FDI and the decile-level market size or purchase power in HIC and MIC are,
when the decile or group of deciles across these countries are statistically

indistinguishable. The income-deciles are the 10 percent proportions of a country’s
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population that cumulatively constitute the Lorenz curve. The development level (i.e.,
high-income countries = HIC or middle income countries = MIC) is based on the GNI
per-capita thresholds level set by the World Bank using in the Atlas methodology'® (see

appendix A).

The FDI flows data contain information on both HFDI and VFDI. Although that
separation is not observable from the data, based on the theory, one may presume that as
one moves along the high-income to low-income country spectrum, the FDI flows data
goes from being entirely HFDI to being entirely VFDI, and where middle-income
countries FDI flows are a mix of HFDI and VFDI. Therefore, the differences in the HFDI
content in the FDI flows may make a comparison between HIC and MIC FDI flows

behavior inherently dissimilar.

Nonetheless, a true measure of how similar or dissimilar the FDI flows to HIC
and MIC really are depends on the ability to observe how these flows respond to similar
impulses. In this regard, the ability to measure the variations in income within a country

1S instrumental.

' According to the World Bank: “The Atlas methodology is used to reduce the impact of exchange rate
fluctuations in the cross-country comparison of national incomes. The Atlas conversion factor for any year
is the average of a country's exchange rate for that year and its exchange rates for the two preceding years,
adjusted for the differences between the rate of inflation in the country and that in Japan, the United

Kingdom, the United States, and the Euro area.”
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Observe that the primary research question’s proposition that FDI flows are better
explained when variations in income-levels within a country are considered than when
they are ignored is analogous to claiming that the country’s total and per-capita income
lose explanatory power as the Gini coefficient moves away from zero. Presumably, if
HICs enjoy on average a lower Gini coefficient than MICs, a comparison about the FDI
flows behavior in HICs and MICs in response to changes in these countries’ total and

per-capita incomes will be biased towards the HIC.

Furthermore, note that countries that are statistically different on the basis of their
total and/or average per-capita incomes may, nonetheless, be indistinguishable from one
another in terms of some of their income-decile combinations’ own total and/or average

per-capita incomes.

Therefore, identifying those pairs of HIC and MIC income-decile combinations
whose total and/or per-capita incomes are statistically indistinguishable, and testing their
respective FDI flows responses to changes in these decile combinations’ total or per-
capita incomes allows for a better understanding of how similar/different these countries’
FDI flows responses to changes in total or per-capita incomes really are. This is the

essence of this research question.

Observe that HFDI theory states that in the presence of positive trade costs, the
more similar countries are in terms of absolute and relative endowments (i.e., total and
per-capita income respectively), the more FDI activity there will be among them. This is

the essence of the countries’ similarity/convergence hypothesis underlying the works of
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Markusen & Venables (1998, 2000) as well as the Brainard (1993, 1997) proximity-
concentration hypothesis, and others such as Eaton & Tamura (1994). This line of
argument has also been corroborated by the works of Carr et al (2001) and Markusen &

Maskus (2002) base on capital-knowledge models.

Although this dissertation is not focused on measuring the bilateral FDI flows
among HIC and MIC, it investigates whether the similarities argument, applied to the
income-deciles across HIC and MIC allows for a better understanding of how similar
these FDI responses are. Therefore, ceteris paribus, statistically indistinguishable
combinations of income-deciles in a HIC and a MIC are expected to reveal how
similar/different the FDI responses really are (Figure 1.3 - MIC and HIC: Income-deciles

vs. FDI Flows Similarities).

To make this more concrete, suppose for instance, that over time the ratio of the
per-capita income of the 10 percent richest of Brazil’s population to the second 10
percent richest of Sweden’s population is not statistically different from one. Then,
ceteris paribus, regressing the FDI flows of Brazil and Sweden onto their respective
comparable income-deciles will reveal how similar/different the FDI flows to these

countries truly are in terms of changes to per-capita income.

If, as suggested by the primary research question, FDI flows to HICs behave as if
these countries are collections of heterogeneous income-based markets where non-
homothetic tastes prevail and non-linear income-consumption paths are the norm, then

the variations in income within a country may be used to research how
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similarly/differently FDI flows respond to changes in the indistinguishable income-

deciles residing in high-income and the middle income countries.

Figure 1.3

MIC and HIC: Income-deciles vs. FDI Flows Similarities

If These Relationships Hold:

WA{[ Dj’s Per-Capita Income Jyucx = [ Dz’s Per-Capita Income Jyycy )
And/Or

W[ Dj’s Total Income Jyucx = [ Dz’s Total Income Jiycy )

For countries x and y and decile combinationsj and z =1, .., 1023
And If These Relationships Hold,

) sienificant
[Dz T. Income Jyy;cy 0r [Dz Per-Cap. Inc. Jyyc, (M FDI HICy
Will These Relationships Also Hold? )
; X +) significant
[Dj T. Income Jyy ¢y 01 [Dj Per-Cap. Inc. Jygex ) stgnifleay FDI y110x

And If They Do, How Similar Are Their Independent Variable Coefficients and Explanatory Powers?

Therefore, the proposed test consists of checking for the total and/or per-
capita income similarities among income-deciles in HIC and MIC locations. These
similar measures of income are the basis for the analysis on how comparable the
respective FDI flows responses are to changes in income (Figure 1.3 - MIC and HIC

Income-deciles vs. FDI Flows Similarities).
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1.4 — Methodology and Data

This section explains why the chosen methodology and data are the best available

for this research.

Methodology and Data

The methodology used to answer each of the research questions is listed in Table
1.2. The following paragraphs contain a general simplified discussion of these

methodologies, which are more fully discussed in Chapter 3.

Table 1.2 - Methodologies Used To Assess The Research Questions

Research Methodology
Question
RQ1 Ordinary least squares multiple regression, one-tailed single-
sample t-tests, and one-tailed independent-samples t-tests.
RQ2.a Ordinary least squares simple regression, and one-tailed single-
sample t-tests.
RQ2.b Ordinary least squares simple regression, one-tailed independent-
samples t-tests, two-tailed single-sample t-tests, one-tailed single-
sample t-tests.

This study is concerned with the linear relationship between income (whether
measured in total and/or per-capita terms), and FDI flows. Its primary premise is that the
strength of such a linear relationship improves when income is measured at the level of at

least one of the 1,022 relevant possible income-decile combinations not yet considered by
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the literature.'” Furthermore, based on this linear relationship, this research also
investigates the magnitude of the income elasticity of FDI investment for these income-
decile combinations. It also assesses if such linear relationships hold, and how similar
they are when considering similar income-decile combinations belonging to HICs and

MICs.

In order to measure the strength of the linear relationship and estimate the income
elasticity of FDI investment without misrepresentations, the best possible linear model
needs to be estimated. Therefore, the ordinary least square regression methodology

(OLS) is selected.

The linear model estimated with the ordinary least square methodology has the
best linear unbiased estimators of the true value of the parameters of the independent
variables, and thus, provides the best representation of the linear relationship between the

dependent and the independent variables.

Nonetheless, these may no longer be the best estimators if some or all of the key
assumptions underlying the linear regression methodology are violated. Such violations

include the error terms exhibiting heteroscedastic variance; the error terms not being

" There are 1,024 possible total symmetrically distributed combinations of income deciles one through ten:
(# of Deciles; # of Combinations): (0; 1), (1; 10), (2; 45), (3; 120), (4; 210), (5; 252), (6; 210), (7; 120), (8;
45), (9; 10) and (10; 1). Note that the (0; 1) combination is irrelevant, and the (10; 1) combination is
already addressed in the literature, but not the remaining combinations, which are addressed in this

research.
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independent from one another (i.e., autocorrelation); the values of the independent
variables and errors not being normally distributed; and the presence of exact linear
relationships among independent variables (i.e., exact multicolinearity). Such violations
would lead to misinterpretations and faulty conclusions, and hence are tested and

controlled for.

Other than the ordinary least squares regression methodology, this study also
contemplates performing a one-tailed independent-samples t-test and a two-tailed single-
sample t-test as part of RQ2.b. The validity of these tests depends on meeting the
underlying assumptions of the sampling distribution being normal, and the samples

exhibiting homoscedasticity in the case of the independent-samples t-tests.

i.  Primary Research Question Methodology

RQ1: Do variations in income-levels in high-income countries impact foreign

direct investment flows, and if so, why?

This section discusses how the OLS methodology is performed, in order to

answer RQI.

This research question is concerned with accounting for the impact that the

variations in income within a country measured by the decile-level total and per-capita
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income have on FDI flows.”® Since the theory postulates that most FDI flows are among
HIC, and that such flows are mostly HFDI in nature, the OLS methodology is used to
regress net FDI inflows onto the total and per-capita income of each of the 1,023 relevant

income-decile combinations across an unbalance data panel of HICs.

Excluding the non-applicable case where no decile is considered, the remaining
1,023 combinations are considered. Observe that the current literature accounts for the
case when all deciles are simultaneously considered (i.e., when total income-deciles
shares add to one), but not for the additional 1,022 combinations where total income

shares add more than zero, but to less than one.

After testing and correcting for the possibility of cross-section and time-series
effects,21 the combination where the deciles income shares adds to one is selected. Since
it is expected that at least one of the income-decile combinations that add to more than
zero, but to less than one, exhibit greater explanatory power/stronger linear relationship
with the dependent variable than the combination where the deciles income shares adds

to one, those combinations are also selected.

* To the extent that the consumption markets sought by MNEs via HFDI are characterized by their
respective purchase power and size (either at the country or decile level), the total and per-capita income
variables are taken here to be measures of the size and purchase power of such markets.

*! These are due to the unbalanced nature of the underlying data panel. The methodology employed by Carr

et al (2001) is used to address these limitations, and is further discussed in Chapter 3.
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An analysis of the decile combinations that add to more than zero, but to less than
one, and which exhibit a greater explanatory power/stronger linear relationship with the
dependent variable than the combination where the deciles income shares adds to one, is
performed in the hope that a pattern as to the presence of particular deciles in each of
these combinations will emerge. Among these decile combinations, observe that the
decile combinations containing more than one decile are also expected to have Gini
coefficients that are lower than the Gini coefficient of the combination where all income-

deciles are included.

The reason for this expectation is that the primary research question’s proposition
that FDI flows are better explained when variations in income-levels within a country are
considered than when they are ignored, is analogous to claiming that the country’s total
and per-capita income lose explanatory power as the Gini coefficient moves away from
zero. Therefore, the decile combinations with a greater explanatory power, should also
exhibit a lower Gini coefficient. In the case that the decile combination contains only one
decile, it is assumed that the distribution of income in that decile is equal, because that
cannot be empirically observed. However, in the case of the decile combinations
containing more than one, but not all deciles, it is possible to obtain an estimate of that

combination’s Gini coefficient.”> Therefore it is possible to verify if the combinations of

** The trapezoidal rule is used to estimate the area under the Lorenz curve, which allows for the Gini
coefficient to be estimated. Although the functional form of the Lorenz curve is not observable, the income
shares of the deciles in each of the income decile combinations can be use to approximate the value of the

definite integral representing the area under the Lorenz curve.
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deciles that exhibit a greater explanatory power/stronger linear relationship with the

dependent variable are also the more homogeneous combinations of income-deciles.

Because of likely investment time lags, this process is repeated four times (i.e.,

for zero years of investment lag, as well as for one, two and three years of investment

lags).

ii.  Secondary Research Question Methodology: High-income Elasticity of

Investments

RQ2a: When accounting for variations in income-levels in high-income
countries, do foreign direct investments exhibit high-income elasticity of

investments?

This research question is concerned with estimating the income elasticity of

investments of FDI when considering the variations in income within a country.

The income elasticity of investments is the percentage change in investments (i.e.,
net FDI inflows) divided by the percentage change in income. Here, the income is taken

to be expressed in total and per-capita terms in succession.

As in the case of the previous section, for each of the 1,023 relevant income-
decile combinations, the market size or its total income, and the market’s purchase power
or its per-capita income, are represented by the respective GDP and GDP per-capita of

the particular income-decile combination.
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The same analysis described in RQ1 is applied here, but on two simple regression
cases.”” One when the total income, and one when the per-capita income, is the
independent variable. The expectation is that in either case, the income elasticity of

investments will be high (i.e., >1).%*

Furthermore, the objective here is to isolate the total income trend when the per-
capita income is the independent variable and vice versa, while also isolating the Gini
coefficient trend in order to investigate if the ex-ante expectations presented in Table 3.1,

and discussed in Table 1.1, are observable.”

In this regard, the expectations presented in Table 3.1 and discussed in Table 1.1
are based on segregating countries into four different groups according to their real

income and Gini coefficient time trends. Therefore, the first step is to analyze the time

> In the multiple regression setting of the previous section, each of the variables’ parameter represent the
partial effect that each of the variables independently have on the mean value of the dependent variable
holding the other variable constant. That is, the income elasticity of investments based on the market size
while holding the market’s purchasing power constant, and the income elasticity of investments based on
the market’s purchasing power while holding the market size constant. In the present case, the interest is in
estimating the income elasticity of investments, when income is measured either in total or in per-capita
terms, without requiring the other to be constant.

** 1t was already noted that the evidence provided by the literature supports the hypothesis that the income
elasticity of investments estimated in this part of the analysis to be high (i.e., >1).

% The multiple regression setting gives the income elasticity when the other independent variable is held
constant, but here the interest is in having the other independent variable follow a trend (i.e., not being

constant).
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trends of each of the HICs in the sample by using a simple regression model, and
selecting those that belong in each of the following categories: increasing real income
and Gini coefficient time trends (Table cell Bl); decreasing real income and Gini
coefficient time trends (Table cell C2); increasing real income and decreasing Gini
coefficient time trends (Table cell C1) and decreasing real income and increasing Gini
coefficient time trends (Tables cell B2). For each of these cases, the process described in

the RQ1 discussion above is performed in order to verify the predictions in Tables 3.1.

Again, because of likely investment time lags, this process is repeated four times
(i.e., for zero years of investment lag, as well as for one, two and three years of

investment lags).

iii.  Secondary Research Question Methodology: Market Similarities and FDI

Flows Comparisons Across the HIC-MIC Divide

RQ2.b: How similar/different are foreign direct investment flows responses
to changes in market size and/or purchase power levels in high-income and middle-

income countries?

The ability to distinguish among the different income-bounded markets within a

country by using income-deciles is instrumental in assessing the market similarities
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between HIC and MIC, beyond what is implied by aggregate total and per-capita income

figures.

As noted, income similarities at the aggregate level assume perfect across-country
similarity in terms of their distribution of income within a country (i.e., zero Gini
coefficients). Therefore, the first test differentiates HIC and MIC based on the inequality
in their distribution of income rather than on the level of their per-capita incomes. This
then provides a foundation to research how similarly/differently FDI flows to HIC and
MIC locations respond to changes in total and/or per-capita income of the income
bounded markets residing within such countries. Thus, first a test for the difference in
means of the Gini coefficients between a group of MIC, and a group of HIC is conducted

(Figure 1.4 — Market Similarity: A Key Difference?).

Figure 1.4

Market Similarity: A Key Difference?

<

MGiniHICS HGinimics

The second test directly addresses the present research question. This test is based
on the expectation that HIC and MIC countries that are statistically different on the basis
of their country aggregated level absolute and relative endowments (i.e., market size
and/or market purchase power/labor factor cost) may, nonetheless, be indistinguishable
from one another in terms of some of their income-deciles level absolute and relative

endowments (Figure 1.3). If at the income-decile level some of the MIC and HIC decile
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pairs’ market size and/or purchase power are indistinguishable, then, ceteris paribus, it is

possible to compare how similar/different the FDI flows are across these countries.*®

Hence, in order to assess the FDI flows similarities/differences between a middle-
income and a high-income country in terms of their response to changes in income-levels,
it is desirable to isolate those MIC income-decile combinations whose total and/or per-
capita income are statistically indistinguishable from some of the HICs’ income-decile
combinations. Then, regress the HIC and MIC own FDI onto their respective similar
income-decile combinations. Finally, compare and contrast the resulting linear

relationships (Figure 1.3).

Observe that, as discussed in RQI, it is possible to estimate the Gini coefficients
of the HIC and MIC decile combinations whose total and/or per-capita income are
statistically indistinguishable. Those that have more similar Gini coefficients are

expected to provide a better basis of FDI flows comparison.

Again, because of likely investment time lags, the regression part of this process
is repeated four times (i.e., for zero years of investment lag, as well as for one, two and

three years of investment lags).

26 As discussed in the limitations section, this of course assumes that the Gini coefficient at the decile level

is zero.

39



iv. Data Sources

With respect to the income distribution data (i.e., the income-deciles shares of
total income and the Gini coefficient), any study considering income-inequality and
income distribution issues is limited by the scarcity of harmonized data due to differences
in the unit of analysis and income concepts in the surveys used by different countries and
across time. However, the United Nations University World Institute for Development
Economics Research (UNU-WIDER) has compiled a World Income-inequality Database
(WIID2c) database,”’ which discloses the unit of analysis and income concepts used in

the data it repor‘[s.28

Moreover, the WIID2c¢ database ranks the data on a scale from one through four.
A rank of one means that the UNU-WIDER has validated the underling survey in terms
of its unit of analysis and income concept used. A ranking of two means that either the
unit of analysis or the income concept used was validated, but not both. A ranking of
three means that neither of these has been validated. Finally, a ranking of four means that
information on these two aspects is unavailable, usually because the data/survey are too

old.

*7 http://www.wider.unu.edu/research/Database/en_GB/database/
% The unit of analysis selected for this research was the person; this study also considers the data based on
the income/earnings concept rather than the consumption/expenditure concept. Chapter 3 discusses the

reasons for these selections.
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Although most of the data for HICs - the primary focus of this research - are
ranked at level one, this study is based on data ranked at levels one, two and three. Note
that this is not a limitation, because the reported ranking has only to do with the
validation of the reported unit of analysis and the income concept performed by UNU-

WIDER, and should not be misconstrued as a judgment on the data being right or wrong.

This study also uses the total population, the GDP PPP (constant 2005
international $), and the net inflows of foreign direct investment (BoP, current US$) data

from the 2008 World Bank Development Indicators Database (WBDI).

The compiled database for this study is listed in Table 1.3 across the different

investment time lags (i.e., 0, 1, 2 and 3).29

** The analysis in Chapter 4 considers the possible effect of regional arrengements on the selection of the

sample's countries.
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Table 1.3 — Data Summary 30,31

Investment Time Ind dent V. Ind dent V.
naependen ars. naependen ars.
L Total Obs. HIC Year Min. Year Max.
ag
0 197 232 1980 2004
1 199 24 % 1980 2004
2 200 243 1980 2004
3 201 243 1980 2003
Investment Time Ind dent V. Ind dent V.
naependen ars. naependen ars.
L Total Obs. MIC Year Min. Year Max.
ag
0 325 50 3¢ 1980 2006
1 325 64 °7 1980 2005
2 316 63 3% 1980 2004
3 302 62 1980 2003

3% Appendix B lists the name of countries and their acronyms.

3! For the part of RQ2.b where the HIC and MIC deciles similarities are evaluated, refer to Appendix C for
a list of the number of HIC and MIC overlapping observations by country pairs.

32 AUS, AUT, BEL, CAN, CHE, DEU, DNK, ESP, FIN, FRA, GBR, GRC, IRL, ISR, ITA, KOR, NLD,
NOR, NZL, PRT, SVN, SWE, and USA.

33 Same as in zero year lag, but with the inclusion of LUX.

** Same as in one year lag.

*> Same as in two year lag.

** ARM, BGR, BLR, BOL, BRA, CHL, CHN, COL, CRI, CZE, DOM, ECU, EGY, EST, GRC, GTM,
HND, HRV, HUN, IDN, JAM, KAZ, KGZ, KOR, LKA, LSO, LTU, LVA, MDA, MEX, MKD, MYS,
NIC, PAN, PER, PHL, POL, PRY, ROM, RUS, SEN, SLV, SVK, SVN, THA,TTO, UKR, UZB, VEN and
ZAF.

7 ARM, BGR, BLR, BOL, BRA, BRA, CHL, CHL, CHN, COL, CRI, CRI, CZE, CZE, DOM, ECU, EGY,
EST, EST, GRC, GTM, HND, HRV, HUN, IDN, JAM, KAZ, KGZ, KOR, LKA, LSO, LTU, LTU, LVA,
LVA, MDA, MEX, MEX, MKD, MYS, MYS, NIC, PAN, PAN, PER, PHL, POL, POL, PRY, ROM,
ROM, RUS, SEN, SLV, SVK, SVK, SVN, THA, TTO, UKR, UZB, VEN, VEN and ZAF.

** Same as in one year lag less NIC.

3% Same as in two year lag less GRC.
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1.5 — Limitations

The methodology described above has the following limitations, which are listed

in no particular order, and which do not constitute a fully exhaustive list.

First, it is assume that economic growth and the distribution of income are uneven
and may coexist in an economy. Such assumptions find support in the dualistic economy
type of development process that includes the well-known Lewis two-sector development
model, and Gary Fields’s modern sector enrichment and modern sector enlargement
dualistic growth development processes. This assumption also finds support on Okun’s
theory, which postulates that there is a trade-off between economic efficiency and
guaranteeing a more equal distribution of income. This assumption is used to allow the
focus to be on the income variations within a country without having to question the
impact that income-inequality may or may not have on economic growth (see the

literature in Chapter 2).

Second, it is assumed that the FDI data that is used goes from being entirely HFDI
to being entirely VFDI as one moves across the high-income country to the low-income
country spectrum, and where FDI flows to middle-income countries are a combination of
the two. The literature supports the notion that most FDI flows are among HICs, and that
most of the FDI flows are of a market seeking nature (i.e., HFDI). Therefore, although
the data do not measure HFDI directly, by focusing the analysis primarily on HICs this

dissertation is able to focus on the HFDI theory predictions as drivers of this analysis.
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Third, consistent with the current literature, it is assumed that all agents in and
across economies have the same income-consumption expansion path. The difference in
this dissertation is that the income-consumption expansion path is now taken to be non-

linear, while the literature has previously treated it as being linear.

Fourth, it is assumed that at the income-decile level, income is equally distributed,
so that the Gini coefficient of any given income-decile is always taken to be zero. Hence,
the non-homotheticity of tastes is purely attributed to differences in income across
deciles. Therefore, this study suffers from the same ecological fallacy™ that afflicts the
literature, but it is a lesser fallacy. Note that one may always argue that a lower quantile
of the population (say 5 percent), provides a better alternative. Here, data is the
limitation, and this study deals with this by considering the most disaggregated and
reliable data available, which is at the decile level. To the extent that income-decile
combinations that include more than one, but less than all deciles are considered, this
research estimates the Gini coefficients of such combinations with the trapezoidal rule. It
then investigates if the resulting Gini coefficient is lower than that obtained when all
income-deciles are considered. The limitation with the trapezoidal rule is that the
estimated Gini coefficient will have less error, the more deciles that are included in the

particular decile combination.

% An ecological fallacy is a logic error that attributes the properties of the group to the individuals, and vice

versa.
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Fifth, this study is limited by its demand-side macroeconomic focus, and even
then it only considers income as the key demand-side driver of HFDI. It ignores other
influential factors such as prices, government income and FDI related policies, culture,
ethnicity, educational level, etc. The main reason for this is that this study proposes a
different unit of analysis for FDI research, which means that in order to properly control
for other demand-side considerations, demand-side variables would also have to be

measured at the income-decile unit of analysis level.

Sixth, this study’s one-dimensional demand-side macroeconomic focus also
means that it does not control for supply-side considerations, except for the fact that the
per-capita income may be seen as having the dual role of representing both the purchase
power level and the labor factor cost level. Again, the main reason is that this study
proposes a different unit of analysis for FDI research, which means that in order to
properly control for supply-side considerations, supply-side variables would also have to

be measured at the income-decile unit of analysis level.

Taken together, limitations five and six mean that any logic advanced on a ceteris
paribus basis is ultimately impossible to prove. To make the analysis truly ceteris
paribus, all other conceivable variables impacting the dependent variable would need to
be controlled for. That, however, would almost certainly bring forth multioclinearity
issues with the independent variables. That type of counterfactual exercise would simply
render this and any other macroeconomic level study impossible. Furthermore, the

independent variables considered here have been used in many other studies that
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controlled for many other variables, and for now at least, are seen by the literature as

acceptable FDI determinants.

Seventh, the study is limited for not testing if the high-income elasticity of
demand of goods produced by MNEs engaged in HFDI already observed in the literature
would still hold once income variations within a country are considered. This limitation
may be overcome by using MNEs sales data as the dependent variable in the analysis.
These data are available for a price from UNCTAD with usage restrictions, which would

make it difficult for others to easily replicate this research.

Eighth, one may argue that the use of the GNI rather than the GDP provides a
better measure of the income of the underlying population. Yet, most of the literature

makes use of the GDP when considering market size and income similarities.

Ninth, this study uses ordinary least squares analysis to test logics that are
ultimately based on cause and effect. Yet, the tools of statistics employed do not allow
for this type of judgment to be made. Therefore, the tests of the null hypotheses discussed
in Chapter 3 (which are used to investigate the research questions advanced in this
chapter), are based on failing to reject particular hypotheses, which is not the same as
accepting those hypotheses. As the philosopher Karl Popper argued, truth is something
that is pre-existing and potentially discoverable, but at the same time unattainable. Hence,
this study can never claim to have proved any of its hypotheses, but only to have not

found enough evidence to dismiss them outright. Ultimately, this study is falsifiable.
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Tenth, the statistical tests are performed at a pre-set alpha level of 5 percent, and

different conclusions may be reached if another alpha level is selected.

Eleventh, any conclusions reached here are sample-specific. Although the sample

covers many countries and years, it does not cover the population.

Twelfth, the conclusions of this research depend on the results of the hypotheses
tests discussed in Chapter 3, which in turn depend on meeting the following assumptions
about the linear regression models: (i) the independent variables are not stochastic; (ii)
the expected value of the error terms is zero for all values of the independent variables;
(i11) the error terms exhibit homoscedastic variance; (iv) the error terms are independent
from one another (i.e., no autocorrelation); and (v) for all values of the independent
variable(s), the errors are normally distributed. Furthermore, in the case of multiple linear
regressions: (vi) the effects of the independent variables are additive; (vii) there is no
exact linear relation among the independent variables (i.e., no exact multicolinearity). In
particular, the assumptions of homoscedastic variance, of no autocorrelation, of the errors
being normally distributed, and of no exact multicolinearity if violated may lead to faulty
conclusions. Therefore, Chapter 3 discusses a series of tests used to identify and correct

such violations.

Thirteenth, regarding the RQ2.b, observe that there are a total of 3,613
overlapping observations among HIC and MIC pairs (Appendix C). For each overlapping
observation, it is possible to construct the ratio of each of the 1,023 decile combinations

of the MIC to each of the 1,023 decile combinations of the MIC. Yet, because the

47



maximum number of overlapping observations is 20 (representing the case of Venezuela
and Great Britain), the statistical significance of the tests proposed may be impacted by

the relatively small sample sizes.*!

1.6 — Chapter Conclusion

In spite of its limitations, this research constitutes an original contribution to the
literature by theoretically demonstrating and empirically testing the importance of the

variations in income within a country to the FDI analysis.

The goal of the primary research question is to establish the importance of the
variations in income within a country for FDI flows. With that established, two secondary
research questions are advanced. The first is concerned with the income elasticity of
foreign direct investments when accounting for the variations in income within a country.
The second is concerned with determining the market size and/or purchase power level
similarities between high-income and middle income country pairs of income-decile
combinations, and testing if these similar income-decile combinations exhibit similar

linear relationships with their respective FDI flows.

*1"As per Appendix C, there are a total of 38 overlapping HIC and MIC observations with at least 10

observations each.
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1.7 — Research Paper Organization

This dissertation is organized into five chapters. The current introductory chapter
explains what the research is about, and summarizes why and how it is conducted.
Chapter 2 provides a detailed review of the three major bodies of the literature that
underscored the logic of this dissertation: Foreign Investment Theory, Economic
Development Theory, and Income-inequality Theory. The purpose of Chapter 2 is to
situate this research among these literatures, and this is visually represented in Figure 2.1.
Chapter 3 has a detailed description of the methodology and data used, and it provides the
hypotheses used to test the research questions discussed in this chapter. Furthermore,
Chapter 3 provides a theoretical framework which is used to support the logic behind
each of the three main research questions discussed in this research. Chapter 4 provides
the results and explains the findings. Chapter 5 presents the conclusions of this study, and

discusses future research paths.
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2.1 — Literature Review: Introduction

In this chapter, three major relevant literatures are reviewed: Foreign Investment
Theory, Economic Development Theory and Income-inequality Theory. The objective of
this chapter is to highlight the interconnections among these literature bodies, which

underscores the logic of this dissertation.

Figure 2.1
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The discussion in this chapter situates this dissertation as part of the literature that
studies why firms become MNEs through HFDI, and where HFDI locates geographically.
It does this by analyzing the relationship between FDI and the uneven economic growth
and development process. As discussed in section 1.2 (and represented in Figure 2.1 -
Literature’s Map), the foreign direct investment theory has discussed the impact of HFDI
on income-inequality, and the trade theory has discussed the impact of income-inequality
on trade. The development theory supports the notion that income and consumption
inequality are related. Yet, the impact that the unequally distributed income within a
country has on FDI has not been explored, and this is where this research enters the

literature.

2.2 - Foreign Direct Investment Theory

In this section, the theory explaining foreign direct investments is visited. The
managerial perspective regarding FDI is represented by the discussion on market
imperfections and FDI. The international trade theory perspective about FDI is

represented by the discussion on vertical, horizontal and knowledge-capital FDI models.

This review underscores the fact that either from the management or from the
trade theory perspectives, the FDI decision and its location are fundamentally treated as a
function of supply-side considerations. Furthermore, Navaretti & Venables (2004)

discuss at least nine stylized facts about MNEs and FDI that have helped guide research:
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1. FDI has grown over the years.

2. Most FDI originates in high-income countries.

3. Most FDI flows to high-income countries.

4. An increasing share of FDI is flowing from and to non-high-income countries.

5. The bulk of FDI takes the form of mergers and acquisitions, especially in high-
income countries.

6. The majority of FDI takes place in leading industries, which are technology and skill
intensive.

7. MNE:s tend to be larger than pure domestic firms.
8. MNEs tend to be at least as productive / competitive as the pure domestic firms.

9. MNEs are increasingly organizing production through global networks.

Among these, at least one stylized fact (number four) is not explained by the

theory. In fact, it contradicts the theory since the theory explains fact number three.

Hence, the literature reviewed in this section helps to guide this research into the
areas least explored: (i) given that most FDI is market-seeking in nature, there is a lack of
macro-economic level demand-side-driven theoretic explanations for HFDI decisions; (ii)
given that an increasing share of FDI flows to and from non-high-income countries, the
existing HFDI North-North location paradigm is not general enough. By introducing the
variations in income within a country as part of the HFDI analysis, this research aims to

reconcile the literature with these facts.
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Market Imperfections and FDI Theory

Stephen Hymer's seminal dissertation (1960) was the point of departure from the
neoclassical-type trade and financial theory, since it has moved economics toward an
analysis of the multinational enterprise (MNE) from the perspective of industrial
organization theory. Hymer made it possible to understand why MNEs transfer

intermediate products across borders while retaining control over production.

Fundamentally, Hymer claimed that to explain foreign direct investments, one
must explain control. He explained that among the reasons why a firm controls foreign
operations are the removal of conflict and the exploitation of a particular country’s
advantage. With regard to the former, if markets are structurally imperfect, it is more
profitable to have one centralized decision-making entity in one country, controlling all
enterprises in different countries, rather than have separate structures in every country.
With regard to the latter, structurally imperfect markets prevent owners of a particular
advantage from wholly appropriating its returns, unless they retain control over its use

through FDI.

Thus, in the case of less than perfect markets (where only a few sellers and/or
buyers are involved), removing conflict through foreign operations is most likely a profit
maximization strategy. Also, in the case of exploiting particular advantages, Hymer notes
that these advantages are in fact barriers to entry in a particular industry, and therefore
only firms operating in structurally imperfect markets will engage in FDI activities.

Structural imperfections in the market for advantages also work against the alternative of
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exploring advantages through licensing. In either case, structural market imperfections

are at play.

Other scholars have observed that, although Hymer’s work was right to point out
that MNEs will exist at least in part due to structural market failures, he neglected to
observe that MNEs must resort to FDI because of transaction-costs. Hence in their view,
Hymer overstated the market-power benefits of MNEs by neglecting to incorporate
transaction-cost market imperfections a /a Coase as part of his analysis (Dunning &

Rugman, 1985)

This is then another point of departure in the theory of FDI, which can be argued
for both in terms of structural market imperfections and in terms of transaction-cost
market imperfections. While the structural market imperfections became the foundation
for the industrial organization theory of foreign direct investment, the transaction-cost
market imperfections became the foundation for the internalization theory of foreign

direct investment (Lizondo & Saul, 1995).

Structural market imperfections are those that help firms increase their market
power and are derived from economies of scale, knowledge advantages, distribution
networks, product diversification and credit advantages. They are associated with brand
names, patent-protected superior technologies, marketing and managerial skills, cheaper
sources of financing and preferential access to markets. Thus, structural market
imperfections allow firms to overcome some of the disadvantages in competing with

domestic firms in foreign markets. Yet, supporters of the internalization theory argue that
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these firm-specific advantages only explain why firms can compete in foreign markets.
However, it is only through the internalization theory that one can explain why these

firms must compete in foreign markets via FDI.

Through the internalization theory lens, transaction-cost market imperfections
lead firms to substitute an internal market for intermediate inputs for an external market
in a manner that is profitable. These incentives to bypass markets by creating intra-firm
markets are very much related to the Coase (1937) and Williamson (1975) theories of the
firm. These theories basically state that when agents to an exchange can engage in
opportunistic behavior, the service or good traded is ambiguously defined and contractual
obligations extend in time; thus enforcement and monitoring transaction-costs arise.
Furthermore, such costs may become prohibitive, thus leading to internalization. Hence,
the main feature of transaction-cost market imperfections is that markets and firms are
alternative modes of organizing production, and internalization will occur as long as its
benefits outweigh its costs. Some of its benefits include avoiding time lags; bargaining
and buyer uncertainty; reducing government intervention through transfer pricing, and
the ability to use discriminatory pricing. The costs are administrative and communication

€Xpensces.

Bringing together the structural market imperfections, transaction-cost market
imperfections, and location theory, Dunning developed the eclectic paradigm of
international production. Dunning established that firms engaged in FDI must satisfy
three conditions: First, it must possess some ownership specific advantage. Second, it

must be more advantageous to use rather than to sell or lease this advantage. Third, and it
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must be profitable to combine this advantage with some factors located abroad.

(Dunning, 1980)

Dunning’s eclectic paradigm suggests that when ownership, location and
internalization advantages are high, firms will prefer an integrated entry mode (such as

FDI or joint ventures),

versus export or licensing. This proposition has been corroborated by a number of
empirical studies, and the managerial implication is that managers should use Dunning’s

model in selecting their choice of entry mode. (Brouthers, 1999)

The International Trade Theory Perspective on FDI

Since MNEs are responsible for a large part of what is traded internationally, and
because their location decisions can either increase or decrease trade, international trade
scholars have developed general equilibrium models that offer a theoretical framework
for understanding MNEs’ location decisions and their impact on trade. From the
international trade perspective, the models described in this section expand on the
horizontal and vertical FDI dichotomy of the managerial literature by introducing the
knowledge-capital general equilibrium model. These models refer to the location

advantage aspect of Dunning’s framework.

Vertical and Horizontal Models

In broad terms, the vertical FDI theory fits well with the traditional trade theory,

which is based on differences in factor endowments. Given that most FDI activities are
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among similarly endowed developed countries, there is limited empirical motivation for

vertical FDI models, and so the literature pays relatively little attention to this.

Chapter 9 of Markusen (2002) explains vertical FDI flows for intermediate goods.
The model assumes there exist only two types of firms: the domestic firm producing the
intermediate and final product in the home country; and the foreign firm assembling and
exporting the intermediate product back to the home market. The domestic firm then re-
exports a portion of the final output back to the foreign market, since no horizontal firms
are allowed in the model. This model assumes there is some skilled-labor in the host
country that, together with fixed costs, cannot be substituted with unskilled labor. It is
also assumes there is a foreign plant that produces an intermediate input (such as
semiconductor chips) that is shipped to, say, Southeast Asia for testing and assembly into
final products by unskilled and semi-skilled labor and then shipped back to the US.
Likewise, the model assumes the skilled labor component can only be produced in the

skill-abundant country.

The results suggest that when the host country has some skilled labor that enables
the operational complexities of a production plant, the number of vertical FDI firms will
be highest. Thus, the model is consistent with the fact that the smaller developing
countries barely get any FDI, while developing countries with relatively larger pools of
skilled labor get relatively more FDI irrespective of their per-capita income-level
similarities. Likewise, high transport costs discourage vertical FDI, while larger country

size encourages vertical FDI. This is consistent with the observation that the smaller the
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host’s market size, the larger the portion of the output that must be shipped back to the

parent, thus increasing the relative transport cost for any given level of output.

The pattern of trade that arises from this type of FDI model is consistent with the
different factor endowments and motivation for trade. However, the horizontal type of
FDI that acts as a trade substitute could not be incorporated into differences in factor
endowments’ trade framework, since the majority of horizontal FDI is observed among
countries of similar factor endowments. The use of monopolistic competition trade
models, though, have allowed for horizontal FDI to endogenously arise in equilibrium.

One such example is found in Horstmann & Markusen (1992).

Horstmann and Markusen developed a model in which plant location decisions
endogenously determine the market structure. The model supposes there are two
countries, each endowed with an identical amount of homogeneous labor. Two
homogeneous goods can be produced with increasing returns to scale by a firm in each of

the countries. Consumers in both countries have identical utility functions.

In the Horstmann & Markusen model, firm specific fixed cost represents
knowledge-based assets, and thus, ““...market structure is a function of the technology”
(Horstmann & Markusen 1992, 110). Such assets (the basis for ownership advantage in
the Dunning’s framework), are joint inputs across plants and can be transferred among
them at almost no cost. This enables multi-plant economies of scale, where the fixed
costs for a two-plant firm are equal to [2 x (plant-specific fixed costs) + (firm specific

fixed costs)], while two one-plant firms’ fixed costs would be given by [2 x (plant-
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specific fixed costs) + 2 x (firm specific fixed costs)]. Hence, an MNE can potentially

offer the world productive efficiency.

Note, however, as this one-firm, two-plant MNE monopoly equilibrium replaces a
two-firm, single-plant exporting duopoly equilibrium, larger efficiency may not imply
better welfare, since the larger monopoly market power is distortionary. As we will
observe later, this is not the case in Brainard’s model, which assumes a Chamberlinian

market structure.

Each of the equilibrium market structures is determined as the outcome of a two-
stage game between the two producers of the two symmetric substitute goods - X and Y.
In the first stage, each chooses among either no-entry (serving both markets with one-
plant), or becoming an MNE. In the second stage, each producer plays a ‘one-shot’
Cournot game, where the quantities produced by each are simultaneously determined.
Three structures may arise equilibrium: a two-firm, single-plant-exporting duopoly; a

one-firm, two-plant MNE monopoly; and a two-firm, two-plant MNE duopoly.

Horstmann & Markusen (1992) show that starting from a two-firm, single-plant
exporting duopoly, everything else being equal, an increase in firm-specific fixed costs
could lead to a two-plant MNE monopoly if the profits of one of the previous firms
became negative and forced it to choose not to enter the market. Alternatively, the
exporting duopoly could be maintained if the increase in firm-specific fixed costs were
not large enough to turn profits into losses. An increase in firm-specific fixed costs and a

reduction in plant-specific fixed costs would eliminate the exporting duopoly
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equilibrium, and an MNE monopoly equilibrium would arise. A further reduction in

plant-specific fixed costs would cause an MNE duopoly equilibrium to arise.

The authors draw attention to the fact the outcomes of these games suggest a
relationship between market structure at equilibrium, the relative size of firm and plant-
specific costs. Thus, Horstmann & Markusen (1992) indicate that the relative size of firm

specific to plant-specific costs can endogenously determine a symmetric MNE duopoly.

To summarize, Horstmann & Markusen (1992) demonstrated the possibility of
endogenizing imperfectly competitive market structures in a trade model. The model used
two identical countries in order to avoid a comparative-advantage for trade bias. Under
perfect competition, each country produced a homogeneous good with constant returns to
scale. A second good was produced with increasing returns to scale, firm- and plant-
specific fixed costs. Here, the firm-specific fixed cost acted as a joint input to different
plants. The firms played a two-stage game. In the first stage, they choose from becoming
MNESs by maintaining plants in both countries, from each having a single-plant to serve
both markets, or from avoiding the market. Given the first-stage choice, in the second
stage the firms engage in a Cournot output game. The conclusion is when plant-specific
fixed costs are relatively higher than firm-specific fixed costs and trade costs, a two-firm
exporting duopoly market structure is likely to arise. When plant-specific costs are
relatively lower than firm-specific fixed costs, a single-firm monopoly is likely to rise.
However, if total fixed costs are comparatively low (thus permitting the market to bear
two, two-plant firms), then a two-firm, two-plant MNE duopoly structure is likely to

arise. (Horstmann & Markusen 1992, 127)
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Brainard (1993) advances a proximity and concentration trade-off hypothesis
explanation for MNE’s FDI activities. Brainard examines the choice between export and
FDI of firms producing differentiated goods. In this framework, the differentiated sector
of the economy is characterized by increasing returns to scale at the firm-level. These
investments can be spread among many plants. Furthermore, the model assumes scale
economies at the plant level, which prompt producers to concentrate production to
achieve lower unit costs, and it also assumes that transport costs increase with distance.
The final decision of whether to expand to new markets via trade or investment depends
on the trade-off between proximity advantages and concentration/scale advantages (i.e.,

the concentration trade-off hypothesis).

The proposed model sets itself apart from the traditional view of MNEs being
vertical, by demonstrating that MNEs can arise in the absence of factor endowment
differentials (i.e., horizontally), simply by comparing the trade-off between proximity
advantages and scale advantages. Hence, one of Brainard’s contributions is to move away
from the factor’s proportion paradigm that explains vertical FDI (which largely explains
one-way investments flows), but which fails to explain two-way intra-industry
investments across developed economies with similar factor proportions. The model
Brainard developed allows for multinational multi-plant firms to arise in two —directions:
in the presence of factors’ proportion and within the same industry. The general

equilibrium model developed uses a monopolistic competition trade model.

In Brainard’s explanation, a pure multinational equilibrium can arise, even if

factor proportions between countries are symmetric. This is possible to the extent that
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within the firm there is trade in ‘invisibles’ (such as research and development), which
can ‘crowd out’ trade in goods. This in turn will be more likely when transport costs are
greater relative to plant scale economies, and when the return at the firm level is higher

than that at the plant’s level.

The comparative statics in the symmetric factor endowments’ equilibrium
indicate that single-plant firms will likely arise when: (i) the plant-level fixed costs of
production are high, (ii) the costs of transportation are low, and (iii) the firm-level fixed
costs are low (Brainard 1993, 17). On the other hand, a completely multinational
equilibrium where all firms produce horizontally in both markets is more likely to arise
the smaller the plant level fixed costs of production, the higher the costs of transportation
and the larger the economies of scale at the firm-level (Brainard 1993, 19). Thus, in the
completely multinational equilibrium in the absence of factor proportions differences,

there is a balanced two-way trade in firm services, but no trade in goods.*

If unequal factor proportions in production functions are introduced as an
additional motivation for overseas expansion other than the proximity and concentration

trade-off, the location of production process depends not only on the concentration and

“2 In reality, however, there is a large share of intra-industry trade in total trade, and multinationals account for a large
portion of the world trade. The model can be reconciled with these facts by introducing an intermediate production
stage. This allows for an additional equilibrium accounts for these two stylized facts. In this new equilibrium, firms sell
across borders, but concentrate production in a one market. Thus, there is a balanced two-way intra-industry and intra-
firm trade in intermediate products. This totally substituted for trade in ‘invisibles’ and in final products (Brainard
1993, 32-33).
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proximity trade-off, but also on the relative factor intensities. This, according to Brainard,

increases the range of possible production and trade patterns (Brainard 1993, 37).

In terms of consumer welfare, Brainard notes that such horizontal MNEs produce
an ambiguous effect. On one hand, final consumers benefit from a reduction in cost (i.e.,
transport cost), but on the other they face a reduction in variety, which they are presumed

to value.

In summary, when concentration advantages are relatively higher than proximity
advantages, as modest differences in factor proportions arise, single-plant MNEs with
unbalanced one-way trade flows in the specific factor sectors evolve in one direction and
corporate services in the other direction. If the proximity advantage dominates, modest
factor differences lead to the same unbalanced trade flows but with firms having a
multinational, multi-plant configuration (Brainard 1993, 39). Brainard claims that his
approach offers a much richer model for trade and investment patterns as it can capture
empirical evidence previously unexplainable when multinational expansion was purely
treated as a function of factor proportions differentials. Brainard attempts to combine the
trade literature with the multinational strategy literature that is based on Dunning’s
eclectic paradigm of international production. He notes that while the ownership and
internalization advantages are linked to the transaction cost of the firm literature that
started with Coase (1937), the linkage between the location advantage and trade theory
had not been fully examined from the new trade theory perspective of market power and

increasing returns to scale. Brainard’s formulation permitted the explanation of the
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existence of horizontal FDI in a more general model than in the earlier attempt by

Hortsmann & Markusen (1992).

Hence, Brainard (1997) offers an empirical investigation of the proximity-
concentration hypothesis that the higher the transportation costs and trade barriers, the
lower the investment barriers, and the lower the relative plant-scale economies are with
respect to firm-level economies of scale, the more likely companies are to expand
production abroad in a horizontal fashion (Brainard 1997, 520). Its policy implication is
that, everything else constant, the trade barrier’s presence enhances the appeal of a

horizontal multinational production market entrance strategy.

The research supports the idea that a firm is more likely to expand overseas
production horizontally. The study looks at the proportion of total sales to foreign
markets that is accounted by foreign affiliate production versus exports, in order to assess

the validity of the proximity-concentration hypothesis.

Previous studies suffered from a simultaneity problem related to linking exports
to affiliate sales. Since these are alternative modes of serving a foreign market,
considering them at the same point in time in the data presents a problem. Hence, one key

(13

contribution of Brainard is to control for “...simultaneity between trade flows and
multinational sales by using the share of total trade accounted by multinational sales as

the dependent variable and by using instrumental-variables techniques to estimate the

levels of multinational sales and trade” (Brainard 1997, 524).
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The data used comprise of 27 countries selected to maximize diversity in
geography, income and production structure. In order to estimate corporate and firm-level
economies of scale, the author used data from the Bureau of the Census’s Annual Survey

3

on Manufactures. Plant economies of scale were measured as “...the number of

production employees in the median U.S. plant ranked by value added...,” while the

(13

firm-level economies of scale were measured as “...the number of non-production
workers in the average U.S.-based firm in each industry” ( Brainard 1997, 527). For
internalization advantages, the proxy used was the mean of the ratio of average

advertising and research and development spending to sale (Brainard 1997, 527). A

GATT 1988/89 database provided measures of tariffs.

The study concludes that concentration proximity hypothesis explains the portion
of total foreign sales due to affiliate sales versus export sales. The former is
“...increasing in trade barriers, transport costs, and corporate of scale economies, and
decreasing in investment barriers, and production scale economies” (Brainard 1997, 539).
Thus, the study corroborates the view that firms locate in foreign markets for proximity

advantages, which supports the horizontal view on FDI activity.

In Brainard (1997) the share of affiliate sales will be lower, the lower the per

worker income in the host country.

The emergence of monopolistic competition models as a challenge to the two-
good, two-factor, two-country Hechsker-Ohlin model, which assumed perfect

competition and constant returns to scale, was a positive development in trade theory.
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These new models incorporated the notions of increased returns to scale, imperfect
competition and product differentiation to account for the observed inter-industry and
intra-industry trade in the global economy. Markusen & Venables (2000) refer to

(13

Helpman and Krugman (1985) as the “...most elegant exposition of this theory...”
(Markusen & Venables 2000, 210). However, Markusen and Venables indicate that two

weaknesses in this type of model remain unaddressed.

On the empirical level, Markusen & Venables highlight the lack of attention given
by the ‘new trade theory’ to FDI activities. They also indicate that these models restrict
the set of assumptions used to produce factor-price equalization, which in their view
excluded the use of trade frictions or MNEs from the policy analysis. They attempted to

fill these gaps.

The model developed has two countries with capital and labor as factors of
production. There is a z-sector that is characterized by perfect competition, and a x-sector
characterized by imperfect competition. The national and multinational firms in the x-
sector produce differentiated goods. MNEs produce and sell the exact same production at
home and abroad, while national firms serve a foreign market through exports. The
authors assume that MNEs have the same marginal production costs in each location, and
that fixed costs depend on factor prices in each country. While MNEs save on transport

cost, they incur extra fixed costs associated with operating multiple plants.

Markusen & Venables demonstrate that with both countries producing both goods

under free trade, there will be no multinational firms, since their high fixed-cost structure

68



render them uncompetitive relative to exporting firms. They explain that in this case, the
parallelogram formed in the Edgeworth box defines the factor price equalization set (FPE
set). Hence, in this context, “[t]he division of industries between countries is determined
by factor market, not product market considerations” (Markusen & Venables 2000, 217).

3

Nevertheless, as transportation costs emerge and increase, “...it is possible for the
division of industries between counties to be determined by product market
considerations alone” (Markusen & Venables 2000, 217), since with rising transport costs
the product market starts to weigh more and more in an industry’s location strategy.

Hence, with transport costs, both factor and product market aspects determine a particular

industry’s location.

With transport cost, or other trade friction costs, firms will start comparing the
relative cost advantage of incurring extra fixed costs of operating in multiple locations
versus having to incur trade costs. Markusen & Venables demonstrate that both factor
and product market considerations are linear functions of factor endowments®, and that
having to satisfy both means that the FPE set becomes a one-dimensional set (Markusen
& Venables 2000, 218-19). At the same time, however, in the Markusen & Venables
model, trade costs are a pre-condition for the MNEs to endogenously arise, and their
presence tends to increase the FPE set. As Feenstra (2004) points out, “...the ability of a
multinational to spread facilities across several countries serves to ameliorate .... factor
prices differences, and enlarge the region of factor price equalization” (Feenstra 2004,

381).

43 Assuming consumption preferences as Cobb-Douglas.
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Another important point emphasized by Markusen & Venables is that
multinationals can act to alleviate tendency of production concentration in the larger
market when there exists trade friction and capital mobility. In a production concentration
environment, the real return on capital between countries will differ, but by allowing for
MNE:s to establish plants in the smaller country, the effect is that they will “...increas[e]
the demand and price for capital in that country, reduc[e] factor price differences and

[thus] the tendency towards agglomeration.” (Markusen & Venables 2000, 231)

Hence, the appearance of MNESs then depends on the economy size similarity (the
absolute factor endowment), the relative factor endowments resemblance between
countries, the level of trade costs, and the ratio of the multi-plant multinational firm to the

single-plant national firm fixed costs (Markusen & Venables 2000, 212).

Observing the simultaneous occurrence of horizontal and vertical FDI in the
world economy, some scholars have proposed an integrated approach that is referred to in
the literature as the ‘knowledge-capital model’. Knowledge-capital models integrate both

horizontal and vertical FDI into a unique general equilibrium trade framework.

Knowledge-Capital Model

Markusen & Maskus (2002) summarize the knowledge-capital model as being a
two-good, two-factor, two-country general equilibrium model. The model is
characterized by the presence of two countries (i.e., home and foreign), two
homogeneous goods (x and y), and two factors of production that are immobile between

countries (skilled and unskilled labor). Sector y is perfectly competitive, with constant
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returns to scale, and is unskilled-labor intensive. Sector x faces Cournot competition,
increasing returns to scale, and is skilled-labor intensive. Firm x incurs headquarters fixed
costs, and it may have one or two plants. There is free entry and exit. The transport costs
are measured in unskilled labor units, and country markets are segmented. Additionally,
the distinct features of the knowledge-capital model are that First, there are firm-level and
plant-level economies of scale; Second, a single-plant ’s firm may be separated between
headquarters in one country and a production plant in a different one; and Third, firm-
level fixed costs are skilled-labor intensive as compared to plant-level fixed and marginal
costs. The three key underlying assumptions of the model are: fragmentation, factor

intensity, and jointness.

Fragmentation refers to the ability to provide the services of knowledge-based
assets to plants in distinct countries at low cost. Factor intensity is the assumption that, in
relative terms, knowledge-capital is skilled-labor intensive. Finally, jointness refers to the
public good character of the knowledge-based asset across different locations (Markusen

& Maskus 2002, 696).

Markusen & Maskus identify the lack of formal alternative hypothesis tests to
statistically reject or fail to reject the horizontal, vertical, and knowledge-capital FDI
models in the literature. The authors classify the expected results of each of the three
models in terms of the expected relationship between source and host country
characteristics and FDI activity. For the horizontal FDI models the prediction is that, in
the presence of positive trade costs, the more similar countries are in terms of both

market size and relative endowments, the more horizontal FDI activity there will be.
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Regarding vertical FDI models, the prediction is that multinational activities are due to
factor endowment differences, and so FDI activities are impossible amongst like
countries. The knowledge-capital model allows for MNEs to arise in the presence of
either similar or dissimilar countries with respect to both absolute and relative factor
endowments**. Hence, an unique aspect of this type of model is that is allows for the FDI
activity of small skilled labor abundant countries (i.e., Switzerland, Sweden, etc.) in large

unskilled labor abundant countries (i.e., China, India, etc.).

The authors nested both a horizontal and a vertical model within an unrestricted
knowledge-capital model using data on US FDI. Based on aggregate cross-country data
involving 36 countries plus the US over the 1986 to 1994 period, they reject the vertical
model but fail to reject the horizontal model. Thus, their results indicate that it is
statistically impossible to differentiate between the horizontal FDI and the knowledge-
capital models. Since these results are consistent with the data (where the overwhelming
proportion of FDI is among high-income developed countries), their conclusion implies
that in general, the dominant motivation for FDI is market-seeking, as opposed to
efficiency seeking. Hence, vertical FDI models “... should not be taken seriously as a

characterization of aggregate multinational activity” (Markusen & Maskus 2002, 705).

Carr et al (2001) develop an econometric test for the predictions of the

knowledge-capital model. Their specification consists of the real volume of

“ That is, this type of model allows for similarities and differences both in terms of market size and relative

endowments.
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manufacturing affiliate sales in the host country as the dependent variable. The
independent variables include a joint market size proxied by the sum of GDPs, which is
expected to be positive. The squared difference of the real GDP independent variable is
expected to be negative signed and to have a maximum at zero, which means that the
more similar the host and the home markets are, the more affiliate sales are expected. The
difference in skilled labor has an expected positive coefficient, since firms tend to be
based on skilled-labor abundant countries, and range from plus one to minus one. The
product of differences in economic size and skill endowment, expected to be negative
signed, to capture the theoretic prediction that affiliate sales are higher when the source
country is small and skilled labor is abundant. The expected sign of the investment cost
and the trade-cost coefficients are negative and positive respectively. In order to capture
the empirical evidence that most FDI is among countries with similar size, an interaction
term between host country trade cost and squared endowment differences is introduced,
and is expected to be negative signed. The next regressor is the perceived export costs
from host to source country, which is expected to be negatively signed. The final
independent variable is the kilometers distance between the source and the host countries

(Carr et al, 2001, 698-699).

Based on aggregate cross-country data involving 36 countries plus the U.S. from
1986 to 1994, they run an ordinary least square regression, a weighted least square
regression and a Tobit. Overall, they interpret the results as providing strong support to
the knowledge-capital model proposition that the volume of affiliate sale is a function of

both the characteristics of the source and the host country, and hence draw five empirical

73



conclusions. The first conclusion is that an increase in trade costs for the host country is
associated with a rise in the source country affiliate’s sales. Thus, an increase in host
country trade costs stimulates horizontal FDI activity. Second, a mutual increase in trade
costs for the source and host countries reduces affiliate production if the host country is a
developing country (weighted least square regression results), but increases it if it is a
developed country (Tobit results). This is consistent with the fact that most horizontal
FDI is among developed countries. Thus, the higher the trade costs, the less import
competition in the host country and the more market for local horizontal production sales.
Also, given that the factor price asymmetries among developing and developed countries
stimulate vertical FDI, the more trade costs, and the more difficult it is to both import the
intermediate good and export the final product. Third, as U.S. GDP and the host country
converge, affiliate sales increase in both directions. This is consistent with the fact that
horizontal FDI is predominant among like developed countries. Fourth, United States
affiliate production increases with the country’s skilled-labor abundance. That is to say,
U.S. affiliate production is primarily market-seeking. Likewise, foreign sources being
hosted in the US seem to be mostly market-seeking, since an increase in the source’s
skilled-labor abundance is associated with a rise in affiliate production in the U.S.
Finally, a joint increase in source and host country incomes is associated with a more
than proportional increase in affiliate sales. This more than proportional increase in

affiliate sales suggests income elastic production. (Carr et al 2001, 704-06)
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The authors conclude that the data fit the model well, thus supporting the
usefulness of the knowledge-capital theory framework for policy analysis, also consistent

with earlier finds such as Brainard (1997).

Blonigen, Davies & Head (BDH) (2003) offer a critique of the Carr, Markusen &
Maskus (CMM) (2001) findings for empirical support for the knowledge-capital model.
Their work is based on the same data set, but in their model specification they fail to
reject the horizontal model in favor of the knowledge capital model. In fact, they find that
as the absolute differences in skilled-labor abundance increases, affiliate activity between
countries decreases, even when they expand the data set to include some other OECD

countries.

BDH (2003) express that the basis of the difference between the two models’
predictions about the host country affiliate sale lies in the formulation of the skill
differences variable. The authors claim that CMM (2001) had “mis-specified” the skilled-

labor abundance difference in their empirical analysis.

The authors point out that CMM (2001) had noted the surprising result about the
significantly negative relation between skilled-labor abundance differences and FDI
activity in outward U.S.-FDI (Blonigen, Davies & Head 2003, 982) However, they had
dismissed it as being caused by the fact that while the theory treats the world as
consisting of two-countries that represent the total endowments, the data did not cover the

world’s total endowments. Furthermore, having the U.S. as the counterpart in every pair
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of countries “...restricted the observations to only a certain region of the parameter space,

which could then skew the empirical results” (Blonigen, Davies & Head 2003, 982).

BDH (2003) explain that the problem lies in the fact that the skilled-labor
difference is interpreted as increasing the more positive the difference. Yet, skilled-labor
difference can also be interpreted as increasing the more negative the difference. That is,
a more negative difference does not mean that the skilled-labor difference is converging
more past the zero point. For the authors, the sign reversal would imply a distinction
between an outbound versus an inbound activity. Thus, the authors suggest that the
correct approach would be to take the absolute values for the skilled-labor differences
and GDP differences, and re-run the CMM (2001) model. This is what they did, and in

their new specification the skilled-labor difference is always positive.

Using both an OLS and a Tobit approach, they get statistically significant
coefficients of the absolute differences, but with opposite signs (and a higher R-square)
then those obtained by CMM (2001). Hence, as the absolute skilled-labor difference
increases, the affiliate sales decrease. This supports the horizontal view of FDI activities

and makes it statistically discernable from the knowledge-capital model.

The authors continue by recognizing that the absolute difference unconditionally
assumes that the positive and negative differences are symmetric. To address this, they
decided to split the data between two positive and negative differences, but despite this,
the resulting regressor coefficient signs are consistent with the horizontal model

predictions.
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In their reply to BDH (2003), CMM (2003) make the following points. They
acknowledge the conceptual difficulties in estimating the model, which involves
relationships that are nonlinear and non-monotonic, and which opens the door for
disagreements on what is the appropriate equation to be estimated. They claim, however,
that BDH’s assertion of ‘misspecification’ in CMM (2001) is disconnected from any
theory, and thus BDH’s analysis could only be used for a “crude” test between horizontal
and vertical FDI, but not for the knowledge-capital model. Furthermore, they indicate
that CMM (2001) was estimating rather than testing among different models, and that

BDH had failed to review, for instance, Markusen & Maskus (2002) for such testing.

CMM (2003) claim that by using an absolute value specification for skill and
GDP differences as opposed to levels imposed “...the assumption that affiliate sales in
both directions are the same. Thus, sales of U.S. firms in Peru must be the same as the
sales of Peruvian firms in the U.S. This is inconsistent with any version of the
theory...[i.e., horizontal, vertical, or knowledge capital]” (Carr, Markusen & Maskus
2003, 996). Furthermore, they find the negative effect of trade costs on affiliate sales
from BDH’s specification to be inconsistent with their claim that their model’s
specification supported the horizontal model instead of the knowledge-capital model.
With regards to BDH’s suggestion to split the data between positive and negative
differences, CMM point out that this creates a problem as far as generalizing the results,

since the positive difference samples would be mainly of U.S. outward observations.

On a positive note, CMM recognize the value of BDH’s proposed use of OECD

data as a way of getting around this ‘U.S. bias’ contained in the data. The OECD data
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allows for the addition of small, skilled labor abundant countries to be incorporated in the
model. As pointed out in Markusen & Maskus (2002), the knowledge-capital model is
especially suitable for studying the multinational activities of small, skilled labor
abundant countries. CMM conclude by affirming their support for the knowledge-capital
model, and the predominance of its horizontal component as stated in Markusen &

Maskus.

The Braconier, Norbaek & Urban (BNU) (2005) empirical investigation finds
support for knowledge-capital model’s predictions. In particular, they find evidence for
the knowledge-capital vertical component. Consistent with the CMM (2003) discussion,
they argue that there were crucial shortcomings in previous knowledge-capital model
analyses, which prevented the model’s prediction regarding vertical flows from small,
skill-abundant countries to large, unskilled-abundant countries. To address this they first
include many more countries (56 home countries and 85 host countries)® in their
analysis, which enables them to cover “...a far larger share of the [world’s] endowment
space than previous studies” (Braconier, Norback & Urban 2005, 770). Second, they
derive their model’s specification directly from the Edgeworth box, while “...the
empirical set-up in previous studies has been based on an indirect mapping from theory to

estimation” (Braconier, Norbaek & Urban 205, 770).

45 The authors collected data from the OECD Globalization Database, and complement it with data from the U.S,,

Germany, Italy, Sweden, and Japan for the years 1986, 1990, 1994, and 1998.
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By applying this more consistent data set to CMM (2001) specification, BNU
(2005) failed to find the same support for the knowledge-capital model. However, when
applying their own specification to the same data, they get strong support for the
knowledge-capital model. They conclude that this can be explained by the fact that CMM
measured skill abundance indirectly as “...the share of skilled labor in the total
population of the respective home and host countries...” while BNU (2005) measured it
directly as the “...home country share in world endowments of high-skilled and low-

skilled labor...” (Braconier, Norbaek & Urban 2005, 773).

With this specification, the authors find evidence of the significance of the
vertical component of the knowledge-capital model, and thus claim it to be able to reject

the horizontal model in favor of the knowledge-capital model.

Foreign Direct Investment Theory: Conclusion

The FDI theory revised here underscores the fact that either from the management
or the trade theory perspectives, the FDI and the FDI location decisions are
fundamentally treated as a function of supply-side considerations. Yet, given that most
FDI is horizontal or market-seeking in nature, there is a lack of macro-economic level

demand-side-driven theoretic explanations for HFDI decisions.

In order to address the lack of macro-economic level demand side theoretic
explanations about HFDI decisions in the literature, this dissertation advocates the
theoretical framework detailed in Chapter 3. That framework fundamentally relies on the

theoretical underpinnings of the economic growth and development theory, the
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international investment theory and the income distribution and inequality theory. These

literature bodies are discussed in the next two sections.

2.3 — The Economic Growth and Development; and the International

Investment Theories

This section explores the international investment theory in relation to the
economic growth and development theories. It discusses the economic development and
growth theory, and the inward and outward aspects of FDI and international portfolio
flows in relation to long-term economic growth. These studies indicate that both HFDI
and international equity portfolio flows can positively impact the country’s long-term
economic growth, and that such flows may even reinforce each other’s economic growth-

enhancing potential when a country has the appropriate level of absorptive capacity

To the extent that HFDI flows participate in the economic growth process in a
mutually beneficial manner, it becomes important to simultaneously explain how HFDI
can contribute to economic growth from a supply-side perspective, as well as benefit
from it from a demand-side aspect. HFDI can contribute to the long-term economic
growth process from a supply-side perspective in a manner that is consistent with the
endogenous growth models by bring intellectual capital or production “know-how” to the
host economy. Relating this to the development theory, it then becomes possible to argue

that any economic growth-enhancing HFDI must be part of a leading sector of an
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economy. Thus, HFDI affects and is affected by the uneven economic growth and

development process.

Herein lies the problem: HFDI theory does not provide a theoretical and empirical
understanding of how HFDI participates in the uneven growth and development process
in a mutually beneficial manner. Without such an understanding, it becomes impossible
to assert that the relationship between HFDI and economic growth is simultaneously
mutually beneficial. This dissertation helps to bridge this gap by demonstrating how the
uneven economic growth and development process impacts HFDI from a demand-side

perspective.

Economic Growth and Development Theory

The classical theories of economic development are based on exogenous growth
models, while contemporary economic development theory is based on endogenous

growth models. The next paragraphs discuses the main aspects of these models.

Exogenous growth models

Harrod-Domar:

Under the Harrod-Domar model (Eq. 1), the rate of growth in GDP (AY/Y) is
jointly determined by the national savings ratio (s) and the productivity of new

investment (1/k), where k is the capital output ratio.
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Eq. 2.1

AY/Y =slk

Under this model, the main constraint for development is the relatively low level
of savings and capital formation in developing countries. By opening up an economy and
liberalizing capital flows, foreign savings can be channeled into a country where,
according to equation 2.1, it can contribute to an increase in the rate of economic growth.
Thus, capital inflows can enable a developing country to ‘catch-up’ with the level of

income of developed economies.
Solow Neoclassical Model:

The Solow growth model adds labor and technology to the growth equation.
Unlike the Harrod-Domar model (which presents constant returns to scale), the Solow
model exhibits diminishing returns to capital and labor. In the Solow model, technology
is part of residual factor (i.e., Solow-residual or total factor productivity) explaining long-

term growth, and its level is exogenously determined.

Eq.2.2

= szf (k) N (1-d)k
l+n l+n
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In the Solow equation (Eq. 2.2), k£’ is the future and £ is the current per worker
capital stock, s is the aggregate savings rate, z is the current total factor productivity, # is
the population’s growth rate, and d is the depreciation rate. It shows that the stock of
capital in the future depends on the current savings rate, and how much of the current

capital remains after depreciation.

Note that if GDP per worker is taken to be a measure of development, once the
steady-state level of per worker capital stock is reached, no further development will
happen. That is, in the steady state, when k’=k* the capital stock per worker does not

change; hence, only exogenous factors can change the standard of living.

The reason for this is the diminishing marginal product of capital. That is, as &
grows, it takes more and more savings/investment per worker to produce an additional
future unit of capital per worker £’. Ultimately, as the economy grows, investments will
only be able to keep up with depreciation and the population growth. Thus, the per-

worker output will stop growing.

It follows that FDI or portfolio equity investments cannot accelerate the long-run
rate of economic growth and development in this type of model. To understand why, note
that in the Solow model a permanent increase in savings or investment rates causes the
first term on the right hand side of equation 2.2 to rise, thus resulting in a higher steady-
state level of current per worker capital stock. However, at the steady states levels (both
before and after this increase), all the aggregate variables grow at the growth rate of the

labor force n.
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Furthermore, there is a limit to how much the savings rate can grow, since it
comes at the expense of consumption. By the ‘golden-rule of savings,’ in the steady state
the current population saves an appropriate amount such that future consumption per
person is maximized. Thus, in this model a permanent increase in savings or investment
rate cannot bring about an ever increasing standard of living, only a discrete level change,
since without external sources for savings/investments, a country cannot have a savings

rate greater or equal to one, which would imply zero or negative consumption.

In this type of model, the only way to have the standard of living growing in the
long-run is a continuous rise in total factor productivity z (i.e., Solow residual), which is

exogenously determined.

Finally, observe that in the exogenous growth models, the types of capital inflows
are largely irrelevant to the extent that money is fungible. Thus, the distinction between
FDI, equity portfolio, or other types of international flows are not very important. What is

important is the impact of international flows on the savings/investment rate.

Endogenous Growth/Human Capital Accumulation Models:

As discussed previously, the key limitation of the Solow model is the diminishing
marginal returns to capital investments. Endogenous growth theory, however, allows for
increasing returns to scale by assuming that investments in human capital generate

external economies and productivity improvements that exceed private gains by an
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amount that is enough to offset the tendency of diminishing returns on capital, and thus

can sustain long-run growth.

The key aspect of this type of model is that, as pointed out by Paul Romer,
knowledge is non-rival in consumption. That is, the consumption of knowledge does not
deplete knowledge. Hence, when one person acquires knowledge, that does not exclude

others from acquiring it too.

Romer Model:
Assume the following Cobb-Douglas aggregate production function (Eq. 2.3):
Eq.2.3
Y =AK“ L

Holding 4 constant, and differentiating with respect to time, by chain rule we get

(Eq. 2.4):
Eq.2.4

y_dY _ovoK oval
dt OK ot OL ot
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Since:
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Equation 2.4 can be re-written as (Eq. 2.5):

Y:d—Y:
dt

From the Solow model, we know that:

K =1-06K =sY -6K

Dividing equation 2.6 by K yields:

[AK™ L |[(x +ﬂ>§+(l—a)§]

Eq.2.5

Eq. 2.6
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If in steady state % is constant, then I); must also be constant, thus:
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Where g is a constant growth rate of output. If 1= n is a constant growth rate of

population, then equation 2.5 can be re-written as:

Eq.2.8

S=@rp) (- =@ fg(-am=g

or
(I-a)n=g—(ax+p)g
or

(I-o)n
i-a-p) °

In the Solow model B =0, and so n =g, which means that the per-capita growth
is zero at steady state. In the Romer model, however, g grows as g >0, which

endogenously capture the effect of positive externalities.
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Economic Development and Growth Theory: General Implications of Capital

Inflows

A strong prediction of the Solow model is that, since developing countries have
low capital labor ratios, the higher rate of return on capital offered attracts capital
investment which in turn allows poor countries to eventually catch up with the living
standards of the rich as they converge to the same steady state level of income per worker
in the long-run. From a development perspective this means that the more capital a

country can attract the better.

Developing countries are net exporters of primary products that have low-income
elasticity of demand, and net importers of manufactures that have relatively higher-
income elasticity of demand. The net result of this is for the relative prices of these
countries’ exports to fall over time (i.e., terms-of-trade deterioration). Moreover, the price
elasticity of demand for basic commodities is low. Therefore, historically, developing
countries have experienced deficits in their current accounts, which in the past led to

import substitution policies associated with the Prebisch-Singer thesis.

From a balance of payments accounting point of view, deficits in the current
account require surpluses in the capital account. Among others, FDI and portfolio flows
can contribute to such surpluses. Under a neoclassical growth model framework, what is
desirable is the capital accumulation. Thus, FDI and portfolio flows are equally desirable

sources of external funds that can complement domestic savings, and help achieve
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convergence. However, the implication of FDI and portfolio capital flows for economic

growth and development under the endogenous growth framework is different.

FDI can be considered a bundle of capital stocks, know-how and technology that
can potentially impact economic growth through many channels (De Mello, 1997).
Therefore, under the endogenous growth model, FDI has the potential to generate the
types of externalities and spillovers that bring about long-run growth. Although not all
short-term investments imply long-run growth, equity portfolio investments may also

contribute to long-run growth.

Yet, what is critical in terms of taking advantage of FDI’s long-run growth-
enhancing potential is the host country’s ability to absorb the externalities and spillover
effects implied by FDI. Otherwise, the high rates of return on capital investments in
economies with low capital labor ratios are eroded by lower levels of complementary
investments in education, infrastructure, and research and development (Todaro & Smith,

2006).

Note that both FDI and equity portfolio flows may cause the balance of payments
(BOP) to deteriorate as MNEs repatriate profits, or as portfolio investors abruptly

withdraw from developing countries in a flight to safety situation.
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Inward FDI and Long-Term Economic Growth

The literature recognizes several channels through which inward FDI impacts
long-term economic growth. This section discusses these spillover effects in relation to

economic growth and the possible endogeneity effects.

Spillovers and Economic Growth

In the context of FDI’s impact on long-term economic growth, positive
externalities are benefits that are created, but not appropriated by the foreign investor.
The literature has identified several spillover channels that generate such positive
externalities. On an intra-industry basis these include imitation by local firms, skill

acquisitions, competition and exports.

The imitation channel includes reverse engineering of products and processes, and
the reproduction of managerial and organizational innovations that can result in the
increased productivity of local firms. The skills acquisition channel is based on the idea
that if MNEs demand relatively skilled labor and invest in staff training, then the
movement of labor from multinational firms to local firms can generate positive
spillovers through the knowledge carried by workers. The competition channel refers to
the idea that, under the pressure of competition from more productive MNE firms, local
firms may experience a productivity gain by using existing technology and resources
more efficiently. The exports channel is an indirect source for productivity gains to the
extent that MNEs may establish export channels to new markets, and local firms can then

learn how to penetrate these new markets (Gorg & Greenaway, 2004).
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At the micro level, several studies have analyzed the spillover effects with mixed
results. For instance, at the intra-industry level, Aitken & Harrison (1999) used panel data
on Venezuelan firms to study the correlation between foreign investment and
productivity spillover effects. Aitken & Harrison noted that previous studies did not
control the fact that foreign firms are usually attracted to the most productive industries
within the host country, which introduces a bias toward finding positive productivity
spillovers. Using plant-level unit of analysis, the authors were able to control the fixed
differences in productivity levels across industries that might have distorted results. The
authors compiled an unbalanced panel with plant-level data from 1976 to 1989. They
reported two basic results. First, they found a positive relationship between foreign equity
participation and plant-level productivity. This suggested that the domestic partners
enjoyed positive spillover effects from joint ventures with foreign firms. Second,
however, they found that the productivity of pure domestically-owned firms in the same
industry declined. The authors concluded that the net overall effect of FDI on

productivity was slightly positive.

The contradictory results of Aitken & Harrison (1999) highlight an important
problem with productivity spillover comparisons at the horizontal intra-industry level of
studies. As Lipsey (2002) points out, because output productivity is usually measured in
terms of value added per worker, the nature of the industry where FDI takes place can
distort results. That is, if FDI is taking place at the same time that market competition is
being limited in some way, then profits and value added would be inflated, suggesting a

positive productive spillover. Conversely, if an MNE was to break up a local monopoly
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or cause local firms to lose market share, then the reduction in profits would suggest that
the MNE had a negative spillover effect on the productivity of the local firm. Such an
increase in competition due to foreign entry effect is consistent with the lack of intra-
industry spillover evidence found in the literature. Hence, within an industry, competition

effects may be off-setting productivity spillovers.

As mentioned, another problem is with the direction of analysis. MNEs may be
attracted to the most productive sectors, so cross-section data analysis indicating positive
spillovers of FDI may be biased because the higher productivity in a particular sector

may be the cause, and not the consequence of the FDI flow.

At the vertical inter-industry level, Javorcik (2004) analyzed backward and
forward linkages spillover effects. The author analyzed an unbalanced panel of firm live
data in Lithuania over the 1996-2000 period. The author notes that MNEs have no
incentive to prevent technology diffusion to intermediate input suppliers, or to clients
when MNEs produce intermediate inputs. Javorcik (2004) notes that positive spillovers
took place through backward linkages to the MNEs’ domestic suppliers, but found no

evidence of spillovers occurring at the forward or horizontal levels.

Blomstroms & Kokko (1998) suggest that spillovers to the host country ‘vary
systematically’ across countries and industries. Because the empirical evidence on
spillovers is mixed and varies across countries and industries, the development potential

of FDI is most likely limited. In particular, the literature analyzing the FDI impact on
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aggregate economic growth suggests that what limits the potential of positive spillover

effects is the country’s absorptive capacity.

In that regard, Nunnenkamp & Spatz (2003) suggest that the heterogeneous nature
of FDI across industries and differences in host country absorptive capacity means that
the search for economic growth led FDI depends on the host country and FDI
compatibility. The authors analyzed the economic growth rate in countries with and
without US FDI stocks using sectoral disaggregated data from the Bureau of Economic
Analysis. The economic growth rate comparisons were made in relation to several
manufacturing industries. Each industry was ranked by factor intensity, export orientation
and intra-firm trade. Efficiency-seeking FDI was assumed to involve more intensive
intra-firm trade. Furthermore, the developing countries’ sample was divided into sub-
groups according to: GDP per-capita, secondary school enrollment, institutional

development and trade openness.

Results found by Nunnenkamp & Spatz (2003) suggest that for the entire
manufacturing group, an increase in the U.S. FDI stock tends to have a positive effect on
economic growth for the sub-group with favorable host country conditions. The authors
also found that favorable institutional conditions enhanced the FDI-led growth,
independently of the industry or FDI-type (i.e., market-seeking or efficiency-seeking).
Likewise, the authors report that except for the host country institutional development
characteristic, the difference between growth rates among countries was smaller in the

industries where FDI was classified as market-seeking. Finally, they note that the
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economic growth-enhancing aspect of FDI is higher for efficiency-seeking FDI where

secondary school enrollment was more favorable.

Finally, note that the use of U.S. FDI stocks as opposed to flows by Nunnenkamp
& Spatz (2003) was an explicit attempt to control the endogeneity bias between FDI and

economic growth, since stocks are less likely to be affected by this problem than flows.

As discussed next, other absorptive capacity factors impacting the contribution of
FDI to economic growth have been identified by several authors. They include the
existing level of human capital (Borensztein et al., 1998), trade openness
(Balaubramanyam et al, 1996), initial level of development (Blomstrom et al., 1992),
financial development (Durham, 2003; Alfaro et al., 2001), legal environment (Durham,

2003; Edison et al., 2002) and general government policy (Edison et al., 2002).

FDI and Economic Growth: What Causes What?

There is a consensus in the literature as far as the positive association between
economic growth and FDI inflows given that a host country has a minimum level of
economic development (i.e., educational, technological, institutional and infrastructural).
However, the endogeneity problem between FDI and long-run economic growth cannot
be resolved at the theoretical level, which provides a rational for economic growth to
cause FDI and vice versa. Thus, the issue has been explored in the empirical part of the

literature. This section reviews that literature.

94



De Mello (1997) stresses the theoretical argument that the knowledge-based
externalities of FDI account for the non-diminishing returns that are needed to sustain
long-term growth, and thus, he notes that the FDI impact on economic growth should

vary inversely with technological gaps between home and host country.

Balasubramanyam & Sapsford (1996) draw on an insight from Bhagwati and
study the impact of the outward trade orientation of the host country as a channel through
which FDI can enhance economic growth. Bhagwati (1978) argues that countries
following an export promotion strategy rather than an import substitution strategy, would
promote the efficient allocation of resources (including FDI resources), which leads to
higher economic growth. This efficient allocation of resources provides a stimulus for
investments in technology and human capital that promotes economic growth, which in
turn enables economies of scale to act as a further growth stimulus. Based on aggregate
data from the World Bank and the IMF (among other sources), the authors conclude that
the evidence supports Bhagwati’s hypothesis that openness to trade is a key factor

determining FDI’s growth-enhancing potential.

Borensztein, De Gregorio & Lee (1998) also assume that the direction of the
relationship between FDI and economic growth follow what is suggested by the
endogenous growth theory. The authors used regression to analyze the FDI flows from
industrial countries to 69 developing countries over two decades. Their findings indicate
that, in relative terms, FDI contributed more to economic growth than domestic
investments, given that the FDI contribution was enhanced by its interaction with the

level of human capital in the host country. Their study supports the view whereby FDI’s
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contribution to economic growth is through stimulating human capital accumulation,

rather than physical capital accumulation.

Alfaro, Chanda, Ozcan & Sayek (2006) explore the role of local financial markets
in the FDI led growth process. They note that in order to either compete with or provide
services to MNEs, local entrepreneurs need access to credit. Thus, the local market’s
absorptive capacity is constrained by local financial markets conditions. Their model
suggests that the growth-enhancing aspect of FDI is positively affected by favorable local
financial market conditions, especially in the case where MNEs compete with local

producers.

Yet, studies such as these do not control endogeneity biases, where higher

economic growth is the cause of FDI.

Carkovic & Levinen (2002) explicitly control the endogeneity bias (for country-
specific fixed effects), and the simultaneity bias through the use of a lagged dependent
variable as regressor. They tested the robustness of their model by using independent
databases from the World Bank and the IMF. Contrary to most previous macro-level
studies that suggested a positive role for FDI in economic growth, under their
specification, the authors claim to have reconciled the lack of spillover evidence in the
micro-level studies with the macro-level data. Thus, the authors conclude that FDI has no

long-term impact on economic growth.

Hansen & Rand (2006), however, refute Carkovic & Levinen’s results. They

argue that one contribution from Carkovic & Levinen was to change the model
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specification of previous studies from a relationship between the FDI ratio (i.e.,
FDI/GDP) and GDP growth rate, to a relationship between the FDI ratio and the log of
GDP level. They consider this to be a superior model since the neoclassical growth
models with well-defined steady states predict a relationship between levels, not growth
rates. In their view, since the level specification encompasses the growth specification in
the statistical analysis, the level specification considers simultaneously the predictions of
the neoclassical and the endogenous growth models. That is, models that only use the
growth rates ignore the contribution, even if marginal, of the capital accumulation in the
growth process. However, the authors consider that the issue of FDI and long-run

economic growth causality is best addressed under a Granger causal relationship test.*®

Thus, the authors employ the Carkovic & Levinen (2002) variables in a Granger
causal relationship test. The authors find a strong long-term causal relationship going
from FDI to GDP, and that GDP Granger-causes FDI. In the later result, however, GDP
does not impact the long-run level of the FDI ratio, which contradicts the findings of
other Granger test studies between FDI and economic growth. The authors attribute this
to the fact that they were using GDP level instead of GDP growth. Finally, the authors
note that irrespective of the host country’s development level, on average, FDI had a
significant impact on GDP in the long-run. Their study considered 10 Asian, 10 African

and 11 Latin American economies.

* Variable x is said to cause variable y, if accounting for past values of x makes it possible to better predict
y. See Granger (1969). ‘Investigating Causal Relations by Econometric Models and Cross-spectral

Methods’. Econometrica, 37, pp. 424-438.
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Other studies that consider the Granger causality between FDI and economic
growth include Choe (2003), Chowdhury & Mavrotas (2006), Nair-Reichert & Weinhold

(2001), and De Mello (1999).

Choe (2003) studies the Granger causality between FDI and economic growth
using data from the World Bank, covering 80 countries over the 1971-1995 period. In
order to dilute cyclical influences, the author computes six five-year periods on which to
test the model. Choe finds a bi-directional causality between economic growth and FDI,

but notes that the relationship is stronger going from economic growth to FDI.

Chowdhury & Mavrotas (2006) study the Granger causality between FDI and
economic growth using the Toda & Yamamoto (1995) specification on data from Chile,
Malaysia and Thailand over the 1969-2000 period. In the case of Chile, the authors only
find evidence of economic growth causing FDI, but not the other way around. In the
cases of Malaysia and Thailand, however, the authors find evidence of bi-directional

causality.

Nair-Reichert & Weinhold (2001) investigated a panel sample of 24 developing
economies over the 1971-1995 period using mostly World Bank data. They first confirm
their initial suspicion that the countries in the sample exhibit substantial heterogeneity.
They then argued that such evidence calls into question the common practice in the
literature to impose econometric models that assume a high degree of homogeneity
among developing countries. The authors then propose the use of mixed fixed and

random estimators (MFR) as a solution. Their results suggest that, once the heterogeneity
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among developing countries is considered, no uniform impact of FDI on economic
growth is observed across the panel. The impact of FDI on economic growth is found to

be higher in more open, rather than closed, economies.

Outward FDI and Long-Term Economic Growth

Under the traditional view, the FDI home country is always a North country and
the investment is mostly of an intra-industry nature. Thus, most of the literature revised in
this section addresses the impact of industrial FDI on the economic growth and

development of North home countries.

FDI and Home Country Exports: Complements or Substitutes?

The preponderance of industrial FDI of North home countries is characterized by
horizontal FDI (HFDI) motivations. From a theoretical perspective, horizontal FDI can
be characterized as market-seeking and trade replacing investment activities. That is,
under the HFDI theory, exports and FDI are competing entry modes, and thus ceteris
paribus, one should expect HFDI to displace trade. Therefore, from a theoretical
perspective, a key channel that may adversely impact the home country’s economic

growth and development prospects is the trade-replacing character of HFDI.

Empirically, several studies have tried to address this issue, and the conclusion is

that production abroad through FDI does not adversely impact a country’s export,
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because in general, export and production abroad are complements rather than

substitutes.

Lipsey & Weiss (1984) analyzed the foreign production and export patterns of
individual US firms. In essence, the authors challenged the prevailing theory assumption
of a single product firm. They hypothesized that a firm producing both intermediate and
finished goods could increase exports of intermediate products even if it substituted for
the exports of the final product. Therefore, through FDI, a firm could produce the final
product of another country, while at the same time exporting intermediate goods from the

home market, which would then be used in the final assembly in the host market.

Lipsey & Weiss (1984) controlled the simultaneity problem, whereby some
exogenous effect might have encouraged both a rise in U.S. FDI and export to a given
country, by analyzing production and export patterns among individual U.S. firms. They
used data from the U.S. Department of Commerce (containing about 200 firms), to
investigate if production by U.S. firms substitutes for exports to the same locations where
production abroad occurred. Their results indicated that the manufacturing operations of
U.S. firms in another country raised U.S. exports to that country. Thus, from a home
country perspective, the authors did not support the view that the home country’s

economy was adversely impacted.

Several other studies have attempted to determine if exports and FDI are
substitutes or complements. Lipsey (2002) summarizes several of these studies. Among

them, Lipsey notes that Blomstrom, Lipsey & Kulchycky (1988) found mixed results
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across different industries using Swedish data, where the substitution effect was
corroborated in the metal manufacturing industry. However, at the home country level,
regarding both Swedish and U.S. firms and exports, Blomstrom, Lipsey & Kulchycky

(1988) concluded that the net effect was between complement and neutral.

Lipsey (2002) also reports that Swedenborg (2001), controlling the mutual
determination of exports and investments and using Swedish data for the 1965-94 period,
did not find evidence that Swedish firms’ FDI adversely impacted the parent company

exports.

Yet another study by Lipsey (2002), corroborated the view that FDI and exports
are complements. Chédor, Mucchielli & Soubaya (2002), who analyzed panel data of
French firms, and Chédor & Mucchielli (1998), who assessed FDI from developed

countries to developing countries, support the complement hypothesis.

Using data on 932 Japanese manufacturing firms over 25 years, Head & Ries
(2001) find that for the full sample, the complementarities between FDI and exports are
supported. However, the authors point out that the relationship does not hold for all
individual firms. They state that their study is particular to the extent that it covers the
1966-1990 period, a period in which Japanese firms transitioned from being primary
exporters (i.e., 1960s and 1970s) to being major multinational companies (i.e., 1980s).
Furthermore, they call attention to the fact that (unlike others), they have lagged the FDI
variable by one year in order to remove any contemporaneous influence on export and

FDI.
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Blonigen (2001), however, claims that the way to reconcile the substitution effect
that one expects from theory, and the complementarities effect observed in most
empirical studies, is to use product level data. That is, studies using country level,
industry level or firm-level data are not capturing the essence of the single product firm
of the theory. Blonigen (2001) claims that firm-level data is misleading because
multinationals are multi-product firms, and so there may be complementarities across a
firm’s products. Thus, using product-level data on Japanese automobile industry
production and exports to the United States over the 1978-1991 period, the author
concludes that at the product-level, it is possible to corroborate the theory and support the

view that FDI and exports are substitutes.

In general, studies using more aggregate data support the idea that FDI and
exports are complements, while those using more disaggregated data give support to the

idea that they are substitutes.

FDI and Home Country Employment

Another potential adverse impact of FDI on economic growth and development is

the extent that FDI shifts production patterns, which imply shifts in employment.

In assessing the impact of FDI on home country employment, some studies have
focused on the short-run labor demand. In these studies, labor is the only factor of

production that varies.
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Riker & Brainard (1997a) used panel firm-level data on U.S. MNEs and their
foreign affiliates for the 1983-1992 period. The authors investigated the impact of
offshore production on labor demand at home and at other offshore locations. The study
estimated the elasticity of substitution of labor demand across plants in different
locations. Their result suggests that, overall, foreign affiliates’ employment exhibit
modest substitution effect for U.S. parent employment, while the substitution between
affiliates at similar development levels is pronounced, particularly in low value-added

industries.

Riker & Brainard (1997b) used the same data as Riker & Brainard (1997a), but
distinguished among affiliate locations in developed and developing countries. The
authors found evidence that affiliate activity among countries with different income-
levels complement labor rather than substitute for it, while affiliate activity among
countries with similar income-levels substitute labor rather than complement it. In terms
of theory, this implies that North-North HFDI substitutes labor, while North-South VFDI

complements it.

In another study, Braconier & Ekholm (2000) produced different results by
employing similar methods to those of Riker & Brainard (1997a, b). The authors
analyzed firm-level data on Swedish MNEs in order to obtain estimates of the cross-wage
elasticity, so that the effects of changes in wages in one location on the demand for labor
in other locations could be assessed. The authors claim that the distinguishing factors
separating their study from those of Riker & Brainard (1997 a, b) was the use of data

from a small country (i.e., Sweden), and explicitly controlling the endogeneity problem
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with respect to wages and productivity differences across locations. Consistent with
previous results, they found evidence of employment substitution between Sweden and
other high-income locations (i.e., via HFDI), but unlike other studies, no relationship

between the parent and affiliates in low-income locations (i.e., via VFDI).

Navaretti & Venables (2004) indicate that the problem with studies such as the
ones above is that they estimate the labor demand at home, conditional on FDI having
already taken place. Navaretti & Venables (2004) argue that this is problematic, and that
it is desirable to isolate the effects of new foreign direct investments on employment over
time. That is, if a developed country’s MNE initially engages in VFDI in a less-
developed country, it will indeed substitute for labor-intensive activities at home, but
once the investment takes place the labor in both countries becomes complementary
stages of the same production process. Hence, if the MNE’s investment makes it more
competitive, and its total output increases as a consequence, so will its employment in the

developed home country.

Following this line of logic, Navaretti & Castellani (2003) attempt to address the
impact of new investments by using counterfactuals. That is, what would have happened
to the employment dynamics of national firms investing abroad if they had not invested
abroad. The authors compare the employment dynamics of Italian firms going abroad for
the first time versus those of national firms. They compare the performance trajectories of
firms investing abroad for the first time to the hypothetical trajectories of a sample of

pure national firms using a propensity score matching technique. Their conclusion is that
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the employment dynamics of firms engaged in FDI is not significantly different from that

of national firms.

In sum, the literature suggests that the extent to which FDI substitutes home
country employment depends on the nature of FDI (i.e., VFDI or HFDI), and on the size
of the home country. In the case of large, developed home countries such as the U.S.,
VFDI to lower income countries is found to complement employment, while HFDI to
similarly endowed countries is found to substitute employment. However, there is reason
to doubt the causal relationship suggested by most studies, since they do not apply
counterfactuals. Accounting for counterfactuals suggest that MNEs do not necessarily
have a different employment dynamics from that of similar national firms, and thus, the
fact that firms invest abroad does not imply any adverse consequence to the home

country employment.

FDI and Home Country Skill Upgrading

The relative increase in wages of the more skilled-labor in the U.S. since the
1970s, which has been accompanied by a within-industry shift in relative labor demand
towards more skilled-labor, has triggered a series of studies on FDI and home country

skill upgrading.

One explanation for this within-industry demand shift towards more skilled-labor
is based on the Heckscher-Ohlin trade theory framework. Here, a skilled labor abundant
country that trades with an unskilled labor abundant country will see a structural shift in

the economy as it becomes increasingly specialized in the skill-intensive goods. Thus,
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through the Stolper-Samuelson theorem, the wages of the skilled labor should
unambiguously increase. With respect to FDI, the question then becomes the extent to
which FDI affects the composition of skilled and unskilled labor within industries at

home.

Following this line of thought, Feenstra & Hanson (1996) analyzed the extent to
which firms that move non-skill-intensive activities abroad shifted employment toward
skilled workers within industries at home. The authors combined U.S. manufacturing
industry data from the NBER trade database with data from the Census of Manufactures,
which resulted in an industry-by-industry estimate of outsourcing abroad over the 1972-
1992 period. Based on this, their analysis suggests that outsourcing contributed positively
to the relative rise in demand for non-production skilled labor in the U.S. over the 1979-

1990 period, but not over the 1972-1979 period.

Slaughter (2000) studied the impact of how transferring production stages abroad
within US based MNEs contributed to within-industry shifts in relative labor demand
towards the more-skilled labor. The author used data from the NBER manufacturing
productivity database for the US, and MNE data from the Bureau of Economic Analysis

for the 1977-1994 period. He reports two main empirical results.

First, Slaughter finds evidence that, between 1977 and 1994, U.S.-based MNEs
transferred stages of production abroad as the relative level of employment, capital stock
and value added of U.S. MNE’s affiliates increased. Second, the results do not support

the hypothesis that U.S.-based MNEs have contributed to U.S skill upgrading within U.S
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industries. Slaughter does not find evidence that transferring stages of production abroad
by U.S MNEs affects the U.S relative demand for labor. Therefore, his research does not
support the idea that U.S-based MNEs’ affiliate activities substitute for parent unskilled-

labor-intensive activities.

Like Slaughter (2000), Head & Ries (2002) do not find a significant effect of
MNEs on the domestic skill intensity using industry level-data, but they do find a
significant effect using firm-level data. The authors’ results are based on panel data of
Japanese firms from 1965-1990, thus capturing the transformation of major Japanese

firms into multinationals.

For firm-level data, Head & Ries indicate that the impact of offshore production
by Japanese MNEs on the domestic skill intensity depends on the income-level of the
host country. The authors report that skill upgrading at home is associated with FDI in
low-income countries, and that such an effect falls for investments in high-income
countries. These results suggest that the MNEs impact on the domestic workforce skill

intensity is only beneficial to the home country if it is associated with VFDI activities.

Navaretti & Venables (2004) indicate that the Hansson (2001) results were similar
to those of Head & Ries (2002). Hansson used data on Swedish manufacturing MNEs,
and segregated host countries into OECD and non-OECD countries over the 1990s.
Consistent with Head & Ries (2002), Hansson (2001) finds that FDI in non-OECD

countries contributed to the skill upgrading of parent MNEs at home.
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Overall, at the firm-level, FDI can have a positive impact on the skill intensity of
the parent MNE in the home country if the nature of the investment is vertical and the
host country is a low-income country. However, at an aggregate level, MNEs’ FDI

activities fail to explain the skill upgrade observed at high-income home countries.

FDI Technological Sourcing and the Home Country Spillover Effects

The trade literature explains that the import of goods is a way to channel
knowledge spillovers, whereby firms can reverse-engineer technological innovations, and
hence allowing a liberal trade police to benefit home innovators. This line of reasoning
has its origin in the work of Coe & Helpman (1995), which provided evidence of
technological spillovers through trade channels. By analogy, it is also possible to
postulate that outward FDI can be a source of technological spillover to the home

country.

Building on this, Branstetter (2000) examines the role FDI may have in mediating
knowledge spillovers among developed countries (i.e., U.S and Japan) using patent
citations as a proxy for knowledge spillover. According to the authors, the use of patent
citations is justified because U.S patent applications must include citations of ‘prior art’
leading to the inventions, and thus, the ‘source of knowledge’ can be traced. The author
finds evidence that FDI is a significant spillover channel from and to indigenous firms

among these advanced economies.

Pottelsberghe de la Potterie & Lichtenberg (2001) explore the extent to which the

strategic use of inward and outward FDI as technology sourcing contributes to the

108



transfer of technology across borders. The authors use a sample including the U.S, Japan
and eleven European countries over the 1971-1990 period. Their results suggest that
outward FDI, together with imports, are simultaneous conduits among industrialized
countries through which technology spillover occurs. Hence, FDI positively impacts the
productivity growth of the imitator’s home country. Regarding inward FDI, however, the
authors find no effect. Thus their results suggest that, among developed economy home
countries, promoting outward FDI has a beneficial learning effect, while nothing is lost

by ‘teaching’ through inward FDI.

Therefore, the technological spillover effects of FDI activities at other developed

economies should positively impact a developed country’s home base.

FDI and Home Country Productivity

Navaretti & Venables (2004) indicate that, empirically, Criscuolo & Marith
(2003) have demonstrated that MNEs are usually larger and more capital-intensive firms

that have higher labor productivity than national firms.

Taking these facts as a starting point, Navaretti & Castellani (2003) investigated
whether the higher productivity of MNEs still persists once one controls for a vector of
observable firm specific characteristics. Using a sample of Italian firms over the 1993-
1998 period, the authors estimated the differences in total factor productivity of Italian
MNEs and their national counterparts. They find that on average, the sample of Italian
MNEs was 17 percent more productive, even after controlling for firm characteristics

such as industry sector and size.
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Navaretti & Venables (2004), however, bring attention to the fact that a causal
inference about the impact of MNEs on productivity of the home country can only be
made by using counterfactuals. That is, by controlling for a self-selection bias. The
authors do that by analyzing the productivity differentials along the path where firms go
from being pure national to becoming multinationals firms. Following Clerides et al
(1998), they estimate the productivity trajectory of firms that are already multinationals,
pure domestic firms and firms that became multinationals over the sample period. Their
hypothesis is that if firms become more productive by becoming multinationals, then one
should observe a switch in the trajectory of the total factor productivity of the firms that

became multinationals over the sample period.

Navaretti & Venables (2004) report that national firms that become
multinationals over the sample period are already more productive than the average
national firm, which suggests a self-selection bias of firms that become MNEs. However,
the trajectory of total factor productivity path of these same firms becomes steeper once
they become multinationals, which supports the authors’ basic hypothesis. The authors
report that the additional improvement in total factor productivity for becoming a

multinational over the sample period is 4.9 percent.

Thus, the rise of MNEs suggests an unambiguous positive effect for developed
home countries’ economic growth. The rise in FDI not only suggests that more firms are
becoming more productive than average (which implies a rise in the average productivity
of firms), but also that one should expect them to become even more productive by

becoming MNE:s.
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FDI and the South Home Country: Some Effects

In line with most of the literature on the effects of FDI on the home country, the
above mentioned studies were largely formulated from the perspective of industrial
MNEs of developed economies’ home countries. However, the FDI effects on the North
home countries discussed above do not necessarily translate to South home countries.
Thus, the FDI effects on South home countries’ economic development and growth
should be investigated separately in order to understand what is universal about FDI
impact on the home country, and what is dependent on whether the home country is in
the North or South. Unfortunately, research on the home country impact of FDI, when the

home country is in the South, is incipient and lacking.

The importance of outward FDI from South home countries becomes increasingly
relevant as these countries progress in their economic development path. In fact, an
investment development path hypothesis (IDP) was suggested by Dunning (1981, 1986),
Dunning & Narula (1996), and Dunning et al (2001). Such hypotheses propose that a
country’s net outward FDI position relates to its economic development level in a U-

shaped pattern.

Using the case of Ireland, Barry, Gorg & Mathew (2003) test the IDP hypothesis,
They explain that Ireland is an ideal test case given its recent and rapid pace of economic
development, and its heavy reliance on inward FDI to develop its industrial sector. The

authors conclude that not only did Ireland’s economic growth benefit from a fast increase
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in inward FDI, but also from the even faster increase of outward FDI, which is consistent

with the IDP hypothesis.

The support of the IDP hypothesis is important if, as mentioned above, FDI is not
only associated with positive gains in total factor productivity, but generates additional
total factor productivity gains, which is expected to positively impact economic growth.
That is, if in general, one should expect economic development to be enhanced via
additional gains in total factor productivity by encouraging the more productive national
firms to become multinationals, then the question becomes how much additional total
factor productivity should South home country firms expects to gain by becoming

MNEs?

For a transition economy such as Slovenia, Damijan, Polanec & Prasnikar (2007)
analyzed a sample of Slovene firms in the 1994-2002 period. As expected in the case of
high- income industrialized economies such as Italy, the authors also conclude that the
more productive Slovene firms were more likely to invest in foreign affiliates. Yet, unless
the self-selection bias is controlled for, no assertions can be made about how much more
productive developing or transitioning home base economy firms can be by becoming

multinationals.

Regarding the employment effect of outward FDI base on counterfactuals, at least
one low-cost transition economy study shows that outward FDI also produced a positive
employment growth effect. Masso, Varblan & Vahter (2007) explore the employment

effect of outward FDI on Estonia, using a sample of firms over the 1995-2002 period.
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The authors apply regression analysis and use propensity score matching to construct
counterfactuals for firms that invested abroad. Similar to the case of developed home
countries, Estonia’s outward FDI also produced a positive employment growth effect.
However, the authors emphasize that the channel through which it occurred is different

from that of the FDI by developed economy-based MNE:s.

Since Estonia’s outward FDI went to similar ‘South’ host countries with similar
low-labor costs, the FDI was horizontal in nature. In the authors view, because Estonia is
a small country, the increase in market share via HFDI allowed for better economies of

scale, which helped to support gains in productivity and thus employment growth.

The discussion above suggests that home country impact of FDI from South-
based MNEs deserves its own line of analysis, because if these impacts do exist, the

channels may operate differently from that of North-based MNEs.

Inward and Outward FDI Literature Review Summary

In the context of long-run economic growth and development, what matters is not
primarily the movement of physical capital or production capacity. Rather, what matters
is the intellectual capital or the production know-how that accompanies FDI, which is
often unobserved and unmeasured, and the country’s absorptive capacity. Therefore,
policy-makers wanting to foster FDI-led growth should first invest in the domestic
absorptive capacity rather than focus solely on how much physical capital a foreign

investment may bring with it. Furthermore, given the appropriate level of absorptive
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capacity in the country, policy-makers may consider extending domestic credit to attract

FDI on a targeted basis.

While FDI and exports may be seen as alternative channels for MNEs to serve
foreign markets as per the trade literature, from the perspective of a country with
sufficient absorptive capacity, FDI should be the preferred channel. In that case,
economies enjoying enough absorptive capacity should use their market power to
influence MNEs’ FDI decisions, since that is in the long-term interest of these

economies.

Finally, in the context of this dissertation, the key aspect of the literature reviewed
here is that HFDI does not solely benefit from a country’s long-term economic growth,
but it may also contribute to it. This dissertation, however, considers the impact of the
dynamics of a country’s economic growth in conjunction with shifts in the distribution of

income on HFDI.

Portfolio Flows Theory and Long-Term Economic Growth

This section reviews the general benefits and risks of international portfolio flows
and pays particular attention to the argument for the benefits for short-term equity flows,

and the risks of international financial contagion.

The Benefits of Diversification and the Perils of Financial Crisis

The debate of the impact of international capital flows on the economic

development and growth of the recipient economy received a great deal of attention after

114



the financial crises of the 1990s. At first, the economic development and growth potential
benefits of capital account liberalization were exalted, then with the onset of financial

crises, criticized.

Obstfeld (1994) took the view that the development of those technologies that
permit the sustainable long-run growth in the endogenous growth models imply risk-
taking. Obstfeld (1994) assumes that higher return technologies imply higher risks.
Portfolio investors might not take the risks associated with such investments unless they
can reduce their portfolio risk through increased diversification. International portfolio
diversification then becomes a way for investors to mitigate the risks associated with
investing in those technologies that permit sustainable long-run economic growth. Thus,
international portfolio diversification may spur long-run economic growth in the source
country. In the Obstfeld (1994) model, global financial integration leads to higher steady

state welfare gains for most countries.

Van Wincoop (1999) reported that the evidence on the magnitude of the benefits
from international risk sharing varies wildly, which is mainly due to differences in
modeling assumptions. The models used were sensitive to the parameterization of
preferences, to stochastic process assumptions, and to the way endowments were
measured. Yet, by the estimation of Van Wincoop (1999), gains in terms of permanent
increases in the consumption of tradable goods for OECD countries of 1.1 to 3.5 percent

for a 50-year horizon, or 2.5 to 7.4 percent for a 100-year horizon.
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Bekaert and Harvey (1998) analyzed U.S. net equity portfolio flows to 17
emerging markets over the 1977-1996 period. Their results suggest a relationship
between increases in portfolio capital flows and increases in GDP per-capita, increases in
trade, reduction in inflation and lower foreign exchange volatility. Thus, they argued that

foreign portfolio investment flows were not detrimental to developing countries.

Yet, several authors highlighted the perils of uncontrolled international portfolio
capital flows to developing economies. They noted the frequent financial crisis, financial

contagion, undue exchange rate volatilities and ‘boom-and-bust’ cycles.

In the aftermath of the financial crises of the 1990s, Stiglitz (2000) provided
arguments for intervention in short-term capital flows. Stiglitz emphasized the role of
inadequate regulatory framework in the presence of capital markets liberalization at the
core of these crises. He argued that the case for financial liberalization was lacking in
terms of theory, and that some forms of intervention were probably welfare-enhancing.
The author’s focus was on the speculative nature of short-term capital flows, including

portfolio flows.

Stiglitz criticized the notion that capital market liberalization leads to more
efficiency and higher output. He charted five major lines of reasoning used to justify the
liberalization of capital flows. First, countries should be concerned about maximizing
GNP and not GDP, since better investment opportunities for its citizens may reside
outside the country. Second, as countries compete for international funds they will

improve their economic environment in order to be more attractive. Third, international
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capital flows increase the potential for investors to ‘escape’ the residual systemic risk of
their home country portfolios. Fourth, international capital flows increase the source of
funds for investment projects. Fifth, if free trade is good, so must be the free movement

of capital.

Stiglitz pointed out that the last argument is simply false. As argued by Bhagwati
(1998), the concepts of free trade could not and should not be assumed to hold for
international capital mobility. That is, there is no ‘true correspondence’ between trade in
goods and services and free capital mobility. Regarding the third argument, Stiglitz
(2000) argues that financial flows are pro-cyclical, so changes in investor sentiment can
precipitate crises. During a crisis, the covariances of the underlying portfolio
diversification no longer hold and the diversification effect may vanish (this point is
elaborated in greater detail below). He sees some validity in the first argument, but points
out that positive externalities and spillovers are associated with domestic investments.
Hence, the social domestic benefits from these investments may exceed the private
benefits. Thus, while the outflow of investments may benefit individuals, it may also
represent an opportunity cost to society. Regarding the fourth argument, Stiglitz (2000)
notes that the short-term nature of these funds means they cannot provide a sustainable
base for any long-term productive investments. Regarding the second argument, Stiglitz
(2000) notes that, although relevant, the economic ‘discipline’ that may come with the
short-term capital liberalization can also be promoted by pursuing more stable long-term

flows such as FDI.
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In addition, Stiglitz (2000) notes that such flows give rise to economic instability,
because such flows result in ‘marked discrepancy between private and social returns and
risks’. That is, the large inflows and sudden outflows create boom and bust cycles, where
the downturn is aggravated by large increases in interest rates to prevent outflows, which

1s recessionary in nature.

Stiglitz’s recommendations are aimed at preventing or reducing the severity of
future crises. These include more market transparency, the strengthening of financial

systems and institutions and better corporate governance.

Agenor (2003) identifies several policy recommendations for small open
economies to enable them to exploit the gains of financial openness while mitigating the
associated risks. That is, as far as financial openness, the policy choices are not between
openness and autarky, but how to minimize risks and maximize gains. Agenor stresses
the importance of macroeconomic discipline, information disclosure, better banking
sector supervision, avoiding currency misalignments, limiting fiscal imbalances, keeping
inflation low and maintaining the ratio of un-hedged short-term foreign debt to reserves

at acceptable levels.

Eichengreen (2001) reviewed the literature on the effects of capital account
openness on economic growth and development and reported mixed results in terms of its

benefits.

Reisen & Soto (2001) demonstrated that part of the indeterminacy of this debate

is related to the sole classification of flows in terms of their perceived risks (i.e.,
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volatilities). The perception that long-term flows are good because they are stable flows,
while short-term flows are undesirable because they are unstable flows, arises from the
fact that, for instance, volatile capital flows can translate into volatile exchange rates that
lead to price signals that shift resources among sectors under flexible exchange rate
regimes, or fluctuations in reserves under fixed or pegged regimes. Thus, countries with
capital control programs often distinguish flows on the short and long-term basis as

reflected by the balance of payment accounts.

However, Claessens, Dooley & Warner (1995) question the validity of such
‘labels’. They note that, for instance, short-term flows that are continuously rolled over
are equivalent to long-term assets. Using data on the components of capital flows on 5
developing and 5 developed countries, the authors find that the short and long-term flow
‘labels’ do not carry any information about the flows’ time series properties, since long-

term flows were found to be as volatile as short-term flows.

Equity Portfolio Flows as Desirable Short-Run Flows

Drawing on this type of skepticism, Reisen & Soto (2001) point out that in order
to sort out the contradictory evidence on the capital account openness effects on
economic growth and development, it is necessary to develop a counterfactual exercise
where economic growth and development would be assessed in the absence of such
flows. Furthermore, the authors note that the onset of such flows is relatively recent,

which meant that time series are not long enough to allow for strong conclusions about
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their long-term growth effects. Likewise, they criticize the fact that capital control studies

did not distinguish enough among the varying degrees of controls to justify their use.

Fundamentally, Reisen & Soto argue that collapsing this debate around the short-
term versus long-term dichotomy is unfair, because flows are not only different in terms
of the risks they bring, but also in terms of the benefits they imply. Hence, Reisen & Soto
(2001) propose a cost-benefit analysis of the specific types of capital flows in terms of

their risks and benefits, in order to rank their desirability.

Reisen & Soto perform a cost and benefit analysis based on three benefit criteria
and two risk criteria across five flow categories. The flow categories are FDI, equity
portfolio investment, bond portfolio investment, long-term banking lending and short-
term banking lending. The first benefit criterion is the addition to domestic savings in
terms of capital accumulation. The second benefit criteria are the efficiencies associated
with the stimulus to domestic competition, human capital, deepening of domestic
financial markets and the reduced cost of capital. The final benefit criteria are the
improvements in consumption, smoothing through more investment portfolio
diversification. The first risk criteria are those associated with the welfare losses from the
magnified distortions in the patterns of consumption and production. The second risk

criteria are the output losses associated with sudden stops and flow reversibility.

The Reisen & Soto results indicate that, on a cost-benefit analysis basis,
developing countries should court both FDI and equity portfolio flows. It is not surprising

to find that the recommended countries prioritize FDI. As extensively discussed above,
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FDI can be growth-enhancing due to positive externalities and spillover effects when the
country has invested enough to generate adequate levels of absorptive capacity. However,
it is surprising that they put equity portfolio flows on top of the ‘pecking order,” given

that these flows are classified as short-term flows.

Reisen & Soto argue the equity portfolio flows provide benefits such as lowering
the cost of equity, increasing market liquidity and decreasing the agency costs by
stimulating better corporate governance. In terms of economic growth, the authors argue
that the benefits outweigh the costs. They emphasize that the growth-enhancing potential
of equity portfolio flows depend on the investment opportunities on high-growth
industries. By increasing domestic market liquidity, foreign equity portfolio flows lower
the cost of capital and allow funds to be allocated to high-growth industries. As with FDI,
the caveat is that the benefits depend on the country’s absorptive capacity or the ability to

channel foreign funds to productive uses.

In fact, studies focusing on equity market liberalization find that, on average,
there is a significant positive relation between equity market liberalization and growth.
This consensus contrasts with the mixed results on the debate over the merits of the

overall liberalization of capital account.

Bekaert, Harvey & Lundblad (2005) show that equity market liberalization is
positively related to an increase in real annual economic growth of 1 percent, after
controlling for other determinants of real economic growth and world business cycle

variations. Such results are consistent with the notion that risk sharing should reduce the
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cost of equity capital (Bekaert & Harvey, 2000) as foreign investors demand better
corporate governance and investor protection, which also promotes financial
development, and hence growth. The authors’ results are robust to alternative measures of
international openness, and they claim that because they use a more homogeneous
measure based on equity markets, their results differ from the broader capital account
openness literature. That is, the IMF measures of capital account openness are not
granular enough to capture a robust growth effect from liberalization. In summary, their
results are robust to different groupings of countries, regional indicator variables and
business cycle effects. The authors claim that the relatively large size of the growth effect
(i.e., 1 percent) is due to the interactions between equity market liberalization and

macroeconomic, financial development and legal reforms.

In terms of volatility, Bekaert, Harvey & Lundblad (2006) analyze that an
increase in economic volatility is the price paid for opening a country’s equity market to
foreign portfolio investments. The authors postulate that one of the international risk-
sharing benefits is a reduction in the consumption growth volatility. That is, to the extent
that international risk sharing may smooth shocks to income, consumption growth
variability may be lowered. On the other hand, an increase in consumption growth
volatility would support Furman & Stiglitz‘s (1998) argument that financial liberalization
accentuates financial fragility, which leads to crises. The authors use a large set of cross-
country data from a variety of sources over the 1980-2000 period. Their main finding is
that consumption growth volatility did not significantly increase after equity market

liberalization. The results controlled for time trends, business-cycle variation, regional
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effects, macroeconomic and financial development reforms, and the quality of political
institutions. The authors stress that their conclusions are about the average effects, and
that they believe that, in particular, countries where institutions are of low quality,
financial sectors are poorly developed; there is macro-economic fragility, and equity

market liberalization may even increase consumption growth volatility.

Durham (2004) explored the impact of FDI and net equity portfolio flows on
economic growth based on data on 80 countries over the 1979-1998 period, taking into
account each country’s financial and institutional absorptive capacities. The data for the
equity portfolio flows comes from the U.S. Treasury’s “International Capital Form S,”
which separately records equity inflows and outflows between U.S. investors and 60
other countries. After properly accounting for the simultaneity bias, the author concluded
that neither FDI nor equity portfolio flows have a pure positive effect on economic
growth. That is, their positive effects on growth, but particularly that of equity portfolio
flows, depend on financial and legal aspects. Hence, Durham (2004) echoes La Porta et al
(1997) in that a country’s legal environment is an important conduit of foreign funds
towards their most efficient use. Note that, among other things, good financial and legal
systems limit the perverse impact of corruption, which lowers the expected rate of return
on capital, thus limiting the universe of profitable investment opportunities (Rivera,

2001).
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Financial Contagion and Risk Diversification: A Closer Look

The evidence of financial contagion across countries is not conclusive. Chiang et
al (2007) criticize previous studies on the basis that evidence of contagion involves
evidence of a dynamic increment in correlations across markets. Using cross-country data
on nine Asian economies over the 1990-2003 period, the authors applied a multivariate
GARCH model to account for time-varying conditional correlations. The authors find
evidence of contagion during the Asian crisis. Moreover, the authors report that because
of herding behavior during the crisis, the correlations between stock returns and their

volatility were higher.

This type of argument undermines the notion that international portfolio
diversification may be a way of spurring long-run economic growth in the source country
(Obstfeld, 1994). That is, to the extent that during crises the correlations between stock
returns across countries increases, the notion that through international portfolio
diversification investors can mitigate the risks associated with investing in those high-
risk, high-return technologies (which may lead to sustainable long-run economic growth

in the source country), may no longer hold.

If during financial contagion market correlations increase the degree of risk
protection through the use of international portfolio, diversification declines as a

portfolio’s variance increases.

Based on this line of reasoning, the following analysis intends to show (through

an extreme example), that what is meant by diversification and the level of risk protection
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it affords critically depends on the level of covariance between the assets in the portfolio.

Consider the following general characteristics of a portfolio.*’

The expected return on a portfolio of assets is the weighted average of the asset’s
individual expected returns. Let R be the expected return on the i" individual asset, and

xi be the percentage invested in that asset, then the expected return on the portfolio of N

assets is:

(2.9)
R_p = ﬁ:xi Ii

The variance of that same portfolio (& j ) is the squared deviations of the actual

return on the portfolio (R,) from the mean or expected return of the portfolio (R,),

which is given by equation 2.10:

(2.10)

8 =ER,-R,)

7 This analysis is based on Elton and Gruber (1995).
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Substituting the portfolio returns formula into the variance formula, and observing

that R;is the particular i™ return of the i" individual asset, and that R. is the expected

return of the i™ individual asset with respect to all possible outcomes, yields:

2.11)

5p2 = E[xR; +,R,, +...+ xRy, — (x, R +Xx, R +otxy I_QN)]2

(2.12)

8, =E[x(R,-R) +x,(R,, —R2) +..+xy(Ry; —R¥)T

E(R;— R’ by &

Squaring the terms and representing the assets variance , and

representing i and k asset covariance E[(R; — I_Qi)(R,g. — 1%,{ )] by &, yields:
(2.13)

5172 = x21521 +x22522 +...+x2N62N2 +2x1x20 2+...+2x 1Xx NO v +...
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This in sigma notation yields the general portfolio variance formula:

(2.14)

N

6p2 = i x,.26i2 + iz xx,.0,
i=1 i=1

k
k

o
<=

Note that the first term on the right hand side of formula 2.14 represents the

variance part, and the second the covariance part of the portfolio’s variance.

Without getting into the merits of how realistic it is to find markets with zero
covariance, one approach to dealing with the potential for cross-country contagion is to
diversify across markets with zero covariances. In that case, the portfolio assets are

independent and the covariance term of formula 2.14 becomes zero.

The risk protection through diversification of assets with zero covariance becomes
even more apparent if one considers the case of an equal weight portfolio. If each asset in

the portfolio receives an equal weight, then formula 2.14 can be re-written as:

(2.15)

N N
8, =Y (/N8 =1/NY.5]IN
i=1 i=l
Formula 2.15 thus states that the risk of a portfolio of equally weighted
independent assets can be eliminated, since the portfolio’s variance approaches zero as

more and more assets are added to that portfolio.
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Now consider the more realistic case where a portfolio’s assets are not
independent, creating the possibility of contagion, but where assets are given equal

weight. Then, formula 2.14 can be re-written as:

(2.16)

N N N
8, =Y (I/NY3 +>. > (1/N)s,’
i=1 i=l k=l
k#i

Factoring out 1/N from the first term and (N-1)/N from the second term in

formula 2.16 yields:

(2.17)

52=UNY [ INs (V-1 NS S 5.2 NV -
i=1 i=1 k=l
k#i

Since there are N values of i, the term in the first bracket is the average variance

5. . Because there are (N-1) values of k, there are N(N-1) covariance terms, so the

second bracket term is the covariance divided by the number of covariance terms, which
is the average covariances, . Substituting that notation into formula nine yields the

general portfolio variance formula:
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(2.18)

52 = if? +N7_15ik
PN N

Rearranging the terms yields:

(2.19)
5; = i—lz +[E—iJgik
N N N
or
(2.20)

52= L5 +[1_ij5ik
N N

Note that in formula 2.20, as the number of assets grows, the contribution of the
individual assets variance to the portfolio variance tends to zero, while the contribution of

the covariance terms approaches the average covariance. Thus, as N approaches infinity,

the portfolio variance asymptotically approaches the value of the average covariance S,
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In this case, diversification no longer means isolating the assets risk, as was the
case with equation seven. Here, the individual assets risk can be diversified away, but

contribution to the portfolio risk coming from the covariance terms cannot.

The above exemplifies that, for a given equal weight portfolio strategy, the level
of assets’ covariance can yield two very different types of risk diversification. At one
extreme, the best that diversification can bring is total portfolio risk elimination, and
contagion proof diversification. At the other end, the best that diversification can bring is
individual asset risk elimination, but with exposure to the asset covariances. In this latter
case, given contagion during a crisis, the portfolio will experience a risk protection

erosion as the asset variance and the portfolio’s covariance increases.

Thus, while some investors may have in mind the notion of total risk elimination
when thinking of portfolio diversification, what they may really get is individual asset

risk elimination.

Portfolio Flows Literature Review Summary

The debate on the merits of international portfolio flows have focused on the
benefits of portfolio diversification, the perils of flow reversals and their propagation in
the face of financial crisis. Both the benefits and the perils can be criticized. The benefits
of diversification can be criticized on the basis that, through financial contagion, the risk
protection of a diversified portfolio may disappear. The perils of short-term flow
volatility can be criticized to the extent that it ignores the potential beneficial impact that

some of its components may have. In particular, equity portfolio flows provide benefits
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such as lowering the cost of equity, increasing market liquidity and decreasing the agency
costs by stimulating better corporate governance. As in the case of FDI, the economic
growth-enhancing benefits of equity portfolio flows depend on the country’s absorptive
capacity that would allow such funds to flow to investment opportunities on high-growth

industries.

Through international equity portfolio outflows, a country’s investors can mitigate
the risks associated with investing in those high-risk and high-growth industries that
produce the technologies that permit the sustainable long-run growth of their home
economy. This, however, requires that the portfolio diversification not be eroded through

financial contagion by, for instance, diversifying across assets with low correlations.

Through international equity portfolio inflows a country can complement the lack
of risk appetite of its own investors and further fuel investments in the high-risk and
high-growth industries that ultimately generate the type of knowledge capital of the
endogenous growth models that bring about higher steady state welfare gains. This,
however, requires enough absorptive capacity as to assure foreign investors of their

rights.

Hence, in the context of this dissertation, international equity portfolio inflows
and outflows can enable larger investment volumes in high-risk and high-growth
industries, which FDI may participate in. That is, higher investment volumes in high-risk
and high-growth industries may be necessary to create a minimal level of competitive

pressure and the formation of clusters that will attract FDI, which in turn further enlarges
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the competition universe and raises that chances of technological breakthroughs that
generate the higher returns needed to compensate for the higher risks. For any particular
MNE engaged in HFDI, the diversification across markets not only increases its targeted
market scale, but also brings with it the potential to reduce its sales and earnings growth

volatility.

International Investment and the Growth and Development of Economies

Summary

In the context of this dissertation, the literature reviewed in this section indicates
that given a country’s appropriate level of absorptive capacity, on an individual basis
both HFDI and international equity portfolio flows can positively impact the country’s
long-run economic growth, and such flows may even reinforce each other’s economic
growth-enhancing potential. Such economic growth, in turn, can further attract more
HFDI and international equity portfolio flows. Thus, if HFDI flows participate in the
economic growth process in a mutually beneficial manner, it becomes important to
simultaneously explain how HFDI can contribute to economic growth from a supply-side

perspective, as well as benefit from it from a demand side aspect.

From the literature reviewed in this section, HFDI can contribute to the long-term
economic growth process from a supply-side perspective in a manner that is consistent

with the endogenous growth models, by bring intellectual capital or production “know-
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how” to the host economy. Thus, it is valid to assume that any economic growth-

enhancing HFDI must be part of a leading sector of an economy.

The literature reviewed in this section also helps to establish the character of the
economic growth process, which is a central aspect of this dissertation. That is, that
economic growth and development is an uneven process. Therefore, from a demand side
perspective, HFDI must be benefiting from the same uneven economic growth process

that it is contributing to.

Herein lies the problem - HFDI theory does not provide a theoretical and
empirical understanding of how HFDI participates in the uneven growth and
development process in a mutually beneficial manner. Without such an understanding, it
becomes impossible to assert that the relationship between HFDI and economic growth is

simultaneously mutually beneficial.

This dissertation helps to bridge this gap by demonstrating that HFDI may
participate in the uneven economic growth process in a mutually beneficial manner.
Thus, this requires an understanding of the income-inequality literature, which is

reviewed next.

2.4 - Income-inequality Theory

The following discussion looks at the literature on income-inequality and

economic growth; income-inequality and consumption; income-inequality and the
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dualistic development process; and the relationship between foreign direct investments

and income-inequality.

It finds that on a macro-economic demand-side level, the impact of an unequal
distribution of income on foreign direct investments is absent from the literature. Hence,
a theoretic framework is needed. The theoretic framework presented in Chapter 3
suggests that when MNEs participate in the modern sector of an economy, the income-
inequality is changing, and the income-consumption expansion path is non-linear, the
income distribution matters for the analysis of horizontal foreign direct investment
(HFDI) decisions. Therefore, replacing the distribution of income for the average per-

capita income in the analysis of HFDI contributes to the advancement of the literature.

Income Inequity and Economic Growth

The impact of income-inequality on economic growth is a central link between
income-inequality and economic development theories. The starting point is the famous
Kuznets hypothesis. It postulates that when an economy develops, as measured by the
level of income per-capita, inequality first rises and then declines in an inverted U-shaped

pattern (Kuznets 1955).

Paukert (1973) segregated 56 countries into different income buckets according to
their 1965 GDP per-capita in U.S. dollar terms, and measured each bucket against the
average Gini coefficient of these countries. This relationship revealed the inverted U-

shaped pattern that is consistent with Kuznets’ hypothesis. However, the large Gini
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variability at each income per-capita bucket contradicts that hypothesis, since the range

of the Gini coefficient overlapped across income per-capita buckets (Ray 1998).

Ahluwalia (1976) used a sample of 60 countries and GNP figures at 1970 U.S.
dollars. The author segregated each country’s data into five quintiles and regressed the
income share of each quintile on the per-capita GNP, the square of the per-capita GNP,
and a dummy for the country type (i.e., socialist or otherwise). The use of the squared
term was to allow for the presence of a U-shape type of pattern. Except for the highest
income quintile, the results supported the Kuznets hypothesis. Also, Huang (2004) used a
flexible nonlinear inference approach to validate the non-linearity in the relationship

between inequality and income-level.

Huang, Lin, Suen & Yeh (2007) criticize the conflicting support for the Kuznets
hypothesis in the literature on the basis that mixing countries of different degrees of
inequality in the cross section studies may skew results. The authors apply both
parametric and non-parametric analysis to various quintiles on two samples, one of 75
countries with observations averaged over 1970-1991, and the other of 82 countries with
data averaged on 3 to 7 years over the 1965-2003 period. The authors report that they
find support for Kuznets’ hypothesis for countries with a mild degree of inequality, but

not for those with too high or too low degrees of inequality.

Ray (1998), however, points out that whether or not a cross-section study supports
the Kuznets hypothesis, the use of Gini coefficients in the analysis should be a cause for

skepticism. Ray (1998) notes that income variability alone cannot explain most of the
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variability in inequality that, for several reasons, rule out the inevitability of the inverted
U-shaped pattern proposed by Kuznets. First, countries have different policies towards
inequality with varying degrees of success. Second, if the Lorenz curves of two countries
intersect, they may have the same Gini, but different income-levels. Third, across time
and depending on how a country develops and its income grows, it may experience
successive waves of first declining and then improving inequalities (see the discussion of
dualistic economic development process below). Therefore, the inverted U-shaped

pattern may be just a statistical effect that depends on a particular sample.

Another problem with cross-section studies is what has been termed the ‘Latin
effect’. That is, historically, middle-income Latin countries have exhibited higher levels
of inequality than lower or higher income developing countries in other regions. Hence,
the pattern one gets from ordering lower, middle and higher income developing countries
suggests an inverted U-shaped pattern, as the Latin countries would be sitting in the

middle.

Furthermore, several developing countries (such as South Korea, Costa Rica and
Sri Lanka) have shown steady progress in terms of development, without showing

increasing levels of inequality (Todaro & Smith 2006).

These types of problems suggest that it is not the mere growth of income per-
capita that determines the level of inequality or vice versa. Instead, it is how growth is
achieved, by whom it is achieved, in what sectors of the economy it is achieved etc., that

matters. The impact of inequality on the channels that lead to growth is what matters.
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There are three distinctive channels through which inequality can affect growth.

They are the classical, the modern and the unified approaches.

The Classical Approach: Marginal Propensity to Save and Income-inequality

Under the classical approach, inequality affects economic growth through the
marginal propensity to save. As per the Solow model, higher savings will positively
affect the long-run level of per-capita income. If the rich have a higher marginal
propensity to save than the poor, then transferring income from the poor to the rich would
bring about a higher steady state level of capital per worker and output per worker. Thus,

more inequality would bring about more per-capita income.

The advocates of this approach assume that the marginal savings rate increases
with wealth. However, if the marginal savings rate decreases with wealth, the opposite
conclusion would follow. That is, the increase in inequality from more regressive income

transfers would lead to lower per-capita income.

The assumption that savings rates are an increasing function of wealth is
supported by the works of Kaldor (1957) and Bourguignon (1981). However, others such
as Mason (1988), show that the savings rate of the poor can be among the highest.
Furthermore, the savings rate of the middle-class is usually found to be the higher than

that of the poor or of the rich (Todaro & Smith, 2006).

Ray (1998) notes that income is not the only determinant of the savings rate, and

that the standard of living that people aspire to also influences it. Thus, the poor may not
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save as much because they cannot hope to become rich by doing so, and the rich may find
more comfort in the high savings level than on the average rate of savings. However, the
middle class may have the highest savings rate as they aspire to become rich, and to

reduce their chance of becoming poor.

In any case, whether it is the rich or the middle-class who have higher savings
rates than the poor, the regressive transfer from the poor to either of these groups in a

lower income country would be consistent with the logic of the classical approach.

The Modern Approach: Politics, Policies and Income-inequality

The modern approach focuses on how income-inequality affects policies and

politics that in turn may adversely impact economic growth.

Persson & Tabellini (1991) suggest that inequality harms growth to the extent that
it creates political pressures for income redistribution that discourage investment and
growth-promoting activities. Their work links the endogenous growth theory to income
distribution policy, and the literature on endogenous policy to the policy on growth.
According to Persson & Tabellini, the endogenous growth theory postulates that
economic growth is determined not only by the accumulation of capital, but also by
productive human capital and knowledge. However, individuals will only invest if they
can privately appropriate the returns on their investments. Thus, if there is distributional
conflict in a society, political decisions may result in less private appropriation of returns

on productive investments. Therefore, there will be smaller economic growth. The

138



authors find support for this process in a historical analysis involving a narrow cross
section of countries, and also in a broad analysis of countries post WWII. Hence, higher
levels of inequality may lead to social demands for redistributive actions that result in
counter-productive levels of taxation, which discourage investments and lead to lower

economic growth.

Similarly, Alesina & Rodrik (1994) find that high inequality leads to growth-
retarding policies. In their work, the authors postulate that the tax rate imposed by
governments reflects the median-voter’s preferences. If the income is better distributed in
a society, then the median voter will have more capital for investments in physical as well
as human capital, and will prefer a lower tax rate on capital investments, which leads to
more investments. Focusing on measures of land and income distribution, and controlling
for initial levels of income and human capital, the authors find evidence that high levels

of land and income-inequality are negatively related to subsequent economic growth.

On the other hand, Keefer & Knack (2000) point to the political instability
generated by higher levels of initial income-inequality as a source of lower economic
growth. That is, high-income-inequality generates political instability that increases the
uncertainty about future government policies. The increased uncertainty about the future
reduces the expected rate of return on investment, which lowers the level of investments,
and thus, economic growth. The authors postulate that property and contractual rights are

particularly at risk when political instability exists. They find evidence of this hypothesis.
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Thus, on one hand, as suggested by Persson & Tabellini (1991), and Alesina &
Rodrik (1994), government redistributive actions may retard growth. On the other hand,
as put forward by Keefer & Knack (2000), government redistributive inaction may

prevent growth.

The Unified Approach: Credit Market Imperfections and Income-inequality

Galor & Zeira (1993) investigated the investments in human capital as a channel
between the income distribution and economic growth relationship when credit markets
are imperfect. The authors point out that previous work had demonstrated the short-run
connection between imperfect credit markets and economic growth through investments
in human capital. That is, with imperfect credit markets, those inheriting a large initial
wealth do not need to borrow to have access to human capital. However, those without an
initial wealth to function as collateral may not have access to credit to have access to
human capital, and become trapped. Furthermore, Galor & Zeira (1993) argue that since
investments in human capital are indivisible, there is non-convexity in human-capital,
which leads to multiple long-run equilibria. Hence, when economic agents cannot borrow
against future income, the initial inequality affects both human and physical capital

accumulation, and thus, the long-run growth of an economy.

Galor (2000) developed a unified approach, providing an inter-temporal
reconciliation of the classical and the modern approaches. As discussed above, these two
approaches lead to different conclusions about the impact of high initial income-

inequality on economic development and growth. The Galor unified approach sees the
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classical approach applicable to the earlier stages of industrialization, while the credit
market imperfections approach represents the latter stages of industrial development.
Essentially, the unified approach argues that in the earlier stages, the accumulation of
physical capital dominates the process of economic growth, and only at the latter stages
of industrial development does human capital become the engine of growth. Hence,
through physical capital accumulation inequality drives growth in the earlier stages of
development, while through human capital accumulation equality drives growth at the

latter stages of development.

It is therefore the replacement of human capital accumulation for physical capital
accumulation as the engine of growth that changes the direction of inequality through the
development process. This line of evolutionary argument thus supports the inequality
pattern of the Kuznets hypothesis. Note that at the earlier stages of development, credit
market constraints are largely binding, however, at the latter stages of development this
constraint is less binding, which facilitates the accumulation of human capital.
Furthermore, the authors call attention to the fact that in this theoretic framework,
economies at the earlier stages of development can diminish the role of inequality in the

capital accumulation process by stimulating the inflow of international capital.

Iradian (2005) provides an empirical assessment of the Galor (2000) unified
approach, by introducing measures of credit market imperfections in a growth model.
Iradian (2005) used the share of broad money (M2) in GDP as a measure of financial
market development, and the share of credit in GDP as a measure of credit market

imperfection. Using an unbalanced data panel of 82 countries over the 1965-2003 period,
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the author finds that credit market imperfections account for the positive link between
inequality and economic growth in countries with low levels of financial market
development. However, this inequality stimulus only holds for the short to medium-term,

and on the long-term it has an adverse impact on growth.

Income-inequality and Consumption

A key aspect of this dissertation is the link between income-inequality and

consumption inequality. The literature related to this is reviewed in this section.

Income-inequality and Demand Composition

Ray (1998) highlights the fact that the distribution of income does not only affect
the level of consumption, but also its composition. In turn, to the extent that the products
consumed by the poor, the middle class, and the rich imply the demand for factors of
production, the composition of product demand impacts the distribution of income. Thus,
there is a feedback loop whereby income-inequality impacts the consumption
compositions that impact the demand for factors of production that impact the

distribution of income.

As this argument goes, given an initial level of income-inequality, and depending
on whether (relative to necessities), luxury goods are capital or labor intensive, inequality
begets inequality. That is, if luxury goods are capital intensive, the demand for luxury

goods raises the demand for capital, thus increasing the return on capital, which
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magnifies the initial inequality. On the other hand, if it raises the demand for labor it

tends to reduce inequality.

Mani (2001) develops a theoretical model that introduces non-homothetic tastes to
a capital markets imperfection model. Mani argues that the interaction between income-
inequality and the pattern of goods demand is a potential source of persistent inequality.
That is, income-inequality implies non-homothetic preferences. Non-homothetic
preferences affect the composition of demand for goods, which in turn affect the
proportion of factors of production demanded and their relative returns. The relative

returns on the factors of production in turn impact the distribution of income.

There are two critical aspects to Mani’s hypothesis. First, non-homothetic tastes
are taken to mean that as income grows, individuals will prefer goods of a higher quality
and sophistication. Second, these higher quality and sophistication goods require
relatively more skilled labor inputs. Thus, the consumption of the rich creates a greater
demand for skilled labor as compared to that of the poor and the middle-class, whose
consumption creates demand for low skilled labor. Therefore, a regressive income
transfer to the rich lowers the return to the unskilled labor and raises that of the skilled
labor. With lower returns the unskilled poor cannot afford to accumulate human capital

and are trapped. Thus, inequality begets inequality.

The author concludes that in developing economies with high initial income
inequalities, the pattern of consumption demands perpetuate inequality, reducing human

capital accumulation and long-term growth.
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De Janvry & Sadoulet (1983) looked at two groups of countries that had very high
economic growth rates during the 1960-1978 period. Over the same period, some
countries (including Brazil, Mexico and the Philippines) also exhibited increasing
inequality, while others such as Taiwan and South Korea exhibited decreasing inequality.
The authors’ findings offer some support to the theory proposed by Mani (2001). For
instance, in the case of Brazil, the most dynamic sectors of the economy during the high
economic growth period where sectors such as cars and electrical appliances, whose
production was consumed by the richest 20 percent of the population. Furthermore, the

growth rates in such sectors were more than twice that of the food and textile sectors.

Murphy et al (1989) point out that in the first half of the nineteenth century, the
United States specialized in mass production to satisfy the wants and needs of a middle
class, while in contrast, England satisfied the wants and needs of the quality-conscious
upper classes. The authors develop a theoretical model that indicates that in order for
industrialization to take hold in an emerging economy, the leading or modern sector of
the economy must create large markets for domestic manufactures. In relation to
development, this is basically a ‘trickle down effect’ type of argument, where as wealth
spreads to the poor, a large middle class that can sustain a large consumer market

develops.

Like Mani (2001), Murphy et al argue that, if initially the booming modern sector
is benefiting the income of the rich, then the factor content of the consumption of the rich
must become the spillover link to spread returns to the poor. In other words, the ‘trickle

down’ effect depends on the factor content of the consumption of the rich.
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Income-inequality and Consumption Inequality

The foregoing discussion suggests a link between income-inequality and

consumption inequality.

After analyzing the patterns of income and consumption inequality in the US
during the 1980s, Cutler & Katz (1992) concluded that the trends in income and
consumption inequality closely parallel one another, and that the changes in the labor
market earnings distribution in favor of more skilled labor were a key factor in the
widening consumption gap. Brown (2004) also developed a model that shows that when
household incomes are constrained, income-inequality leads directly to consumption

inequality.

Krueger & Perri (2006) indicate that in the case of the US, when considering
household characteristics such as education and race, between-group consumption
inequality has tracked closely the between-group income-inequality. However, the
within-group consumption inequality has only moderately tracked the within-group
income-inequality. The study suggests that the structure of the credit and insurance

markets has helped the within-group consumers to smooth the fluctuations in income.

Thus, income-inequality is related to consumption inequality, but the availability
of credit and insurance markets may reduce the impact of income-inequality on

consumption inequality.
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With respect to this dissertation, the above discussion supports the link between
income-inequality and consumption inequality. This evidence supports the non-linear
nature of the income-consumption expansion path, which is at the core of this

dissertation.

Income-inequality and the Dualistic Economy Development Process

A well-known development model is the Lewis two-sector model. In the case of a
developing economy, the model postulates that there is a traditional sector with zero
marginal productivity of labor that has a surplus of labor (such as the rural sector), and
one modern sector (such as the industrial sector) with high productivity of labor. This is a

dualistic economy to the extent that a traditional and a modern sector coexist.

In this type of model, the labor surplus in the rural sector means that labor can be
moved from the traditional to the modern sector at almost no opportunity cost to the
economic output. Furthermore, the movement of labor from the traditional to the modern
sector does not put pressure on wages in the modern sector. The limiting economic
growth factor is the amount of capital going into the modern sector, since that determines
how much labor can be transferred over from the rural sector. Therefore, the model
assumes that all profits are reinvested by entrepreneurs, and thus, as the capital stock in
the modern sector expands, so can labor. Hence, as the capital stock expands, more labor
is moved over to the modern sector and the economy’s output grows. Thus, the Lewis
model is a self-sustaining growth model where the economy undergoes a structural

transformation until the surplus labor in the traditional sector is exhausted.
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Fields (1980) argues that this type of dualistic economy development story

roughly corresponds to the history of the developed economies of the West.

Fields analyzed the welfare implications of the limiting cases of the dualistic
development type of story using Lorenz curves. In two of these processes - the modern
sector enlargement growth model and the modern sector enrichment growth model - there

is (at least initially), a deterioration of the income distribution.

In the case of the modern sector enrichment growth model, there is an enrichment
of those economic agents in the modern sector that leads to economic growth, but the
workers in the traditional sector do not share in any of the growth. As the process takes
place, there are successive downward shifts in the Lorenz curve, and every new curve is
Lorenz dominated by the previous curve. Thus, in this case, the Gini coefficient of the
economy gets progressively and distinctly worse as the income share of the rich in the

modern sector gets progressively larger and larger.

In the case of the modern sector enlargement growth model, there is an
enlargement of the modern sector that leads to economic development without any initial
pressure on wages in either sector, which remain constant. In this case, however, as
aggregate income grows, the Gini coefficient first increases (i.e., deteriorates), and then
declines (i.e., improves), in a pattern similar to that of the Kuznets hypothesis. To see that

this is the case, consider the following example -

Assume that an economy is undergoing a modern sector enrichment growth

dualistic development cycle. Then the resulting expansion of the aggregate demand as the
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process progresses implies that the Lorenz curves intercept during the process, which

means that the Gini coefficient first deteriorates and then improves.

Consider the following symmetric process - initially, suppose that there are five
individuals working in five distinct sectors of a country. Initially, they all earn the same
amount (for example, $10). Then, suppose that over the next five years each individual in
turn is able to become twice as productive, so that by the fifth year they all are earning
the same amount each, namely $20. In this case, both at the beginning and end of the
process there is perfect equality, which means that the Lorenz curves are straight lines
and the Gini coefficients are zero. However, if during the process some are progressively
earning $20, while others are still earning $10, the Lorenz curves intersect and the Gini

coefficients are different from zero.

That is, in the first year the income distribution is [$10, $10, $10, $10, $20], in the
second year it is [$10, $10, $10, $20, $20], and so on until it reaches [$20, $20, $20, $20,
$20] in the final year. Hence, as the per-capita income grows from $10 to $20, inequality
first increases and then decreases. Hence, over time as a country undergoes different
development cycles, it may experience successive waves of increasing and decreasing

inequality.

Note that the literature describing the contribution of FDI to economic growth
suggests that FDI may be an important component of a dualistic type of development
process. That is, the literature reviewed earlier treats MNEs as catalysts of modern sector

activities, where FDI contributes to economic growth in the endogenous growth model
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sense. In other words, through the positive externalities and spillover effects resulting
from the MNEs’ superior technology and know-how in the production of the higher
quality and sophisticated goods of the modern sector of the economy (whatever that

sector may be).

In this regard, Ruane & Ugur (2006) have explored the Lewis-type dualistic
development effect that export oriented vertical FDI may have in an economy. Here, FDI
represents an investment in the modern sector that brings with it new technologies and
better know-how. The authors find evidence of a dualistic type of development effect in

the cases of Ireland and Singapore.

Note, however, that dualistic development theory is not the only theory allowing
for growth and inequality in developed countries, which are not possible under Kuznets
theory. In the particular case of the United State, Burtless (2003) suggested that the
theory proposed by Arthur Okun helps explain the growing level of income-inequality

and economic growth observed (Okun, 1975).

As explained by Burtless (2003), Okun’s theory postulates that there is a trade-off
between economic efficiency and guaranteeing a more equal distribution of income.
Thus, countries that establish regulatory plans or income-redistribution programs are
ultimately gaining more income equality at the expense of less economic efficiency.
Burtless (2003) reviews US income distribution policies and institutions in relation to
other G7 countries, and finds that the US imposes less restrictions on economic agents by

providing less help for those at the bottom at the income distribution. Thus, as predicted
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by Okun’s theory, because the US income distribution policies introduce fewer market

distortions, the country sacrifices less in terms of economic efficiency.

In summary, as is apparent from the above discussion, a key facet of the dualistic
development process is the uneven distribution of income in the growth process. Given
the literature’s treatment of MNEs as vectors of technology and knowledge-led growth, it
is reasonable to assume that in a dualistic economy setting, MNEs would be members of
whatever modern sector there is in an economy. Hence, it is important to understand the

relationship between MNE activities and income distribution.

FDI’s impact on Income-inequality and Income Distribution

One can view changes in income as a proxy for structural changes that include
changes in the intra and inter-country movements of labor, demographic changes, and
educational/skill changes. Trying to isolate such effects in cross-country studies that look
for a relationship between FDI and income-inequality is no easy task. Thus, it is not
surprising that the results of cross-country studies on the impact of FDI on income-

inequality diverge.

For example, Basu & Guariglia (2007) find evidence that FDI can exacerbate
income-inequality. Using a cross-country data panel that included 119 developing
countries over the 1970-1999 period, the authors report a positive association between

FDI and economic growth and FDI and income-inequality.
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Similarly, Reuveny & Li (2003) tested the impact of FDI on income-inequality
using data on 69 countries over the 1960-95 period. The authors reported that measures
of democracy and trade were associated with a decrease in income-inequality, while FDI
flows were associated with an increase in the level of income-inequality. Likewise, using
an unbalanced panel data on 88 countries during the 1969-1994 period, Alderson &
Nielsen (1999) report a positive association between the stock of FDI and income-
inequality. Also, Choi (2006) reported that an increase in the FDI stock as a percentage of
GDP is associated with an increase in inequality as measured by a country’s Gini
coefficient. Choi (2006) used World Bank data for 119 countries over the 1993-2002

period.

In contrast, Milanovic (2002) reports that, based on household surveys covering
129 countries for 1988, 1993 and 1998, FDI had no effect on the distribution of income.
Similarly, Sylwester (2005), using a sample of 29 developing countries over the 1970-
1990 period, did not find any evidence of a positive association between FDI and

income-inequality, as measured by the Gini coefficient.

In general, Tsai (1995) suggested that earlier evidence of a positive association
between income-inequality and FDI was likely due to geographical differences in
inequality rather than any harmful effect from FDI itself. Nonetheless, the Tsai (1995)
study suggests that in the sample used there was a significant positive relation between

FDI and income-inequality in East/Southeast Asia.
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The cross-country results above contrast with the within-country specific studies’

results.

In the case of Mexican states, Jensen & Rosas (2007) point out that the capital
inflow liberalization of the 1990s provided a natural setting to test the impact of FDI on
income-inequality. The authors use data from 1990-2000, and the distance to major US
border crossings as an instrument variable for FDI. Their findings suggest that the FDI
inflows were associated with a reduction in income-inequality at the state level. They call
attention to the fact that this is a marginal impact, and does not mean that at the country

level Mexico experienced a reduction in inequality.

In the case of the U.S., Bhandari (2006), using a state-level panel data from 1982
to 1997, finds that, ceteris paribus, FDI is associated with a reduction in US income-
inequality. However, the author notes that in the case of the North-Eastern US, FDI is

associated with an increase in income-inequality.

The inconclusive results from the cross-country macro level studies reflect in part
the many factors that may be simultaneously impacting any one country’s income
distribution in different ways. These may include, amongst others, the effects of
government tax transfer policies and subsidies, and labor migration patterns. The within-
country specific results, on the other hand, have more of a connection to theory to the
extent that they address the connection between FDI and the income distribution, and not

to the inequality in the distribution of income. In this regard, Jensen & Rosas (2007)
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suggest that there are basically two channels through which FDI can impact income-

inequality.

First, as FDI represents a capital inflow, ceteris paribus, it reduces the return on
capital and increases the return on labor along the lines of income convergence of a
Solow type of model. Such convergence would be associated with decreasing income-

inequality.

The second channel through which FDI can impact income-inequality is through
wage premium over domestic firms. If MNEs pay a skilled labor wage premium over that
of domestic firms, ceteris paribus, then FDI contributes on the margin to an increase in
income-inequality. On the other hand, if MNEs paid unskilled labor a wage premium,

ceteris paribus, then FDI contributes on the margin to a decrease in income-inequality.

Given these two theory channels, the within-country results of Jensen & Rosas
(2007) and Bhandari (2006) suggest that either the Solow type of effect; the unskilled
labor wage premium; or a combination of the two, dominate the relationship between FDI
and income-inequality. While, as previously discussed, no clear relationship emerges
from the empirical studies on the overall relationship between FDI and income-
inequality, the literature on the relationship between wage premium and FDI suggests a

negative effect.

The empirical evidence indicates that MNEs do indeed pay a wage premium,
especially for skilled labor in developing host countries. For instance, Feenstra & Hanson

(1997) analyzed the impact of FDI on labor demand in Mexico over the 1975-1988
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period, and report a positive relation between FDI and skill labor demand. The authors
estimate that FDI accounted for over half of the increase in skilled labor wages in the
areas where MNEs are concentrated. Their results depart from the previous literature,

which treats the relationship between FDI and labor demand as inconsequential.

More recently, Lipsey & Sjoholm (2001), using data from Indonesia, report that
MNEs paid wages that were about 50 percent higher than those of local manufacturing
firms. Controlling for the labor’s educational level, the authors report that MNEs’ wages
were approximately 25 percent higher for low-skilled workers and 50 percent higher for
skilled workers. Overall, Lipsey (2002) indicates that the literature almost unanimously

finds that MNEs pay on average higher wages than local firms.

One reason for MNEs paying higher wage premiums (especially for skilled labor),
is that if MNEs transfer proprietary knowledge (such as technical ‘“know-how”) to
subsidiaries, paying higher wages to its skilled laborers is a way of reducing the

probability that such knowledge will be dissipated through labor turn-over.

In another study, Braconier et al (2005) analyzed the effects of high and low
skilled labor wages in host countries on the level of MNEs activities. The authors
considered US and Swedish MNE activities and found evidence that MNEs react to wage
premiums. That is, MNEs’ activities tend to be larger where less-skilled labor is

relatively cheap, or conversely, where skilled labor is relatively expensive.

Thus, the evidence from Braconier et al (2005) suggests that, consistent with

VFDI theory, MNEs locate where there is higher wage inequality as measured by wage
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premium. Furthermore, as suggested by Feenstra & Hanson (1997) and Lipsey &
Sjoholm (2001), MNEs tend to pay wage premia, especially for skilled labor over the
local firms. Combined, these results suggest that in the case of developing host countries,
not only do MNEs locate according to wage premium, but they also exacerbate such
wage premiums by paying even higher wages for skilled labor than their local
competitors. Ceteris paribus, this would suggest that MNEs do contribute, on the margin,

to an increase in income-inequality.

However, this does not mean that the net effect of FDI is an increase in income-
inequality. As pointed out earlier, the capital inflow effect alone (as per the Solow model)
would have a counteracting effect. Furthermore, through the endogenous growth models,
the long-term effect of the positive spillover effects could promote an improvement in

human capital that works in the direction of reducing inequality.

As suggested by the works of Mani (2001) and Murphy et al (1989) discussed
above, the relative factor content used in the MNEs’ production, and not only the wage
premium, could have a ‘trickle down’ impact on the distribution of income. That is, even
if MNEs pay a higher wage, in the case that their factor content uses more labor than that
of domestic firms, they could be contributing to a reduction in the inequality of income
distribution. Conversely, if they use less labor content and also pay a wage premium, then
MNEs could have a greater adverse impact on the inequality of the distribution of

income.
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2.5 - Conclusion

The literature reviewed in this section reveals the following points relevant to this

dissertation.

First, a key facet of the dualistic development process is the uneven distribution of
income in the growth process. As explained before, given the literature’s treatment of
MNEs as vectors of technology and knowledge-led growth, it is reasonable to assume
that in a dualistic economy setting, MNEs would be members of whatever modern sector
there is in an economy. Thus, the literature provides a clear indication of how HFDI
participates in an uneven economic growth process. Furthermore, this literature allows

for the coexistence of economic growth and income-inequality.

Second, the discussion about HFDI and income-inequality has been limited to the
supply-side impact that MNE activities may have on the inequality of the income
distribution, without considering the economic growth process. Yet, it is clear from the
literature reviewed above that what is missing is the understanding of how an uneven
economic growth process influences HFDI from the demand side, because if MNEs
participates in an uneven economic growth process on the supply-side, it must also be the

case that they participate on the demand side.

Therefore, the literatures reviewed here serve to highlight the need to understand
HFDI from a demand side perspective, by considering the combined effects of changes in
aggregate income and shifts in the distribution of income when the income consumption
expansion path is non-linear.
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3.0 - Introduction

This chapter begins with the formulation of a theoretical framework that can be
used to explain the testable hypotheses expectations on an ex-ante basis. This framework
is supported by the analysis presented in the appendix to this chapter. It then discusses the
reasons for selecting the independent variables, the methodology and the data used. The
methodology section is the most extensive, as it also addresses its limitations, and how it
is applied in the formulation of the specific testable hypotheses addressing each of the

major research questions.

3.1 - A Theory-Based Analytical Framework

The analysis in this part of Chapter 3 demonstrates the inadequacy of assuming
away within-country income distribution considerations as part of the FDI analysis. This
chapter draws on that insight and develops a theory-based analytical framework that
combines a non-linear income-consumption expansion path together with variations in
income within a country in order to explain and support the main argument of this

research.

As mentioned in Chapter 1, this chapter has as a foundation, the works of authors
such as Francois & Kaplan (1996); Fortune (1979); and Dalgin, Mitra & Trindade (2008),
who explore the links between trade and non-homothetic tests. Such works highlight the

fact that, from a demand-side perspective, it is not only the between country income
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differentials that matter, but also the differences in the variations in income within a

country.

i) Fundaments

In the presence of non-homothetic tastes, it becomes important to consider how
changes in the distribution of income impact the demand for MNEs’ products, which in

turn influences HFDI flow levels and locations.

Changes in consumer’s income do not only affect the level of consumption, but
also its composition. That is, tastes are non-homothetic to the extent that as income
grows, the nature of consumption shifts towards goods with higher quality and
sophistication (i.e., luxuries). Thus, the distribution of aggregate income matters for the
determination of demand and the scale of the market, and as a consequence for the

determination of HFDI investments.

Following Chiang (1984), it is possible to represent how the change in income
alters the level of consumption based on a comparative-static analysis in the following

mannecr.

Consider a consumer who wants to maximize utility U = U(x,y), where x and y
are two goods, subject to the consumer’s budget constraint I = xP + yPy where I is the
consumer’s income. Assume that in this model, Py, Py, and I are exogenous. Further,

assume that the second-order sufficient condition where the bordered Hessian is positive
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applies, and that the Jacobian has the same value as the bordered Hessian. Then, by the
implicit-function theorem, the optimal values of the endogenous variables can be

expressed as functions of the exogenous variables, and the following system applies:

(3.1)
A =2(P,P,B)
x=x(P,P,,B)
y=y(P,P,B)

The first order conditions of the utility maximization problem given the budget

constraint yield:

(3.2)

1-3P,~3P,=0

U.(X,5)—AP. =0

U,(X,7)—AP =0

Totally differentiating this system, noting that Uy, = Uy, and solving for changes
in demand resulting from changes in budget, while holding prices constant, through

Cramer’s rule the following results are obtained:
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(3.3)
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Note that (3.3) is the income effect part of the Slutsky decomposition.

Based on the second order condition we know that the Jacobian is positive, as are
P, and Py, however, the relative magnitudes of Py, Py and Uj; are not known. Thus, the

sign of these derivatives are not known, and could be either positive or negative.

In case the quantity of either of these goods decreases as the budget or income
increases, the good is referred to as an inferior good. In case the quantity of either of
these goods increases as the budget or income increases, the good is either a necessity

good or a luxury.

Based on Engel’s law, as income grows, the demand for necessities grow but by
less than the rate of growth of income. That is, the income elasticity of necessities is
between zero and one (i.e., 0 < Epecessiies < 1). Conversely, the income elasticity of
luxuries is above one (i.e., Ejxuries > 1), and that of inferior goods is less than zero (i.e.,

Einferior < 0) .
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Let’s assume that good y is a luxury and good x is a necessity. Then,

differentiating the consumer’s budget with respect to income yields:

34
A_pox, 0
oo ol ol
Since x/I*I/x = 1 and y/I*I/y = 1, the above expression can be re-written as:
3.5
olIx ‘olly

Equation 3.5 is known as the adding-up restriction, which after rearranging the

terms yields:

(3.6)
Necessity Luxury
— f—/%
I)\alx "I \oly
A B C D
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Where (A) is the budget share of good x, and (C) is the budget share of good vy;
while (B) is the income elasticity of demand of good x, and (D) is the income elasticity of
good y. Thus, if by assumption y is a luxury good, then (D)>1, which means that as the
consumer’s income grows, the expenditure on good y will grow more than in proportion
to income. On the other hand, if by assumption x is a necessity, then 0<(B)<I, which
means that as the consumer’s income grows, the expenditure on good x will grow less

than in proportion to income.

Given some (D)>1 and 0<(B)<I, and holding prices fixed, as income grows, the
consumption of good y grows faster than income, and that of good x grows slower than
income. In order to preserve the adding-up identity, the budget share of good y grows as
that of good x decreases. Hence, as one grows rich, one will consume relatively more

luxuries than necessities.

Take the following Marshillian demand®, where prices are absorbed into the

functional form. If ¢ is the quantity of good j and 7 is income, the Marshillian demand is:

(3.7)

q; = gi(1)

* A demand curve in which the quantity demand response to price incorporates both the income and

substitution effects. It contrasts with the compensated demand where income effects are netted out.
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The relationship in 3.7 describes the Engel curve. Graph 3.1 shows the Engel
curves for goods that are necessities and luxuries, when tastes are non-homothetic and

when they are homothetic. Note that the Engel curve is linear when tastes are homothetic.

Graph 3.1
Engel Curves
q;
Homothetic
Non- Tastes
Homothetic
Tastes
Luxuries
Non-
Homothetic
Tastes
Necessities
1

Furthermore, note that from consumer behavior theory we know that the
logarithmic derivative of Marshillian demands gives us the income and price elasticity.
Hence, the corresponding income elasticity of demand for good j in Graph 3.1 is

described by:

(3.8)
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. = oLog(g; (1))
g OoLog(I)

Where if e>1 good j is a luxury, if 0< e; <1 goodj is a necessity, and ¢; < 0 good j

is an inferior good.

ii) An Income Disparity and Non-Homothetic Tastes Analytical Framework

Graph 3.2

Income-Consumption Expansion Path

v

Now consider an economy that produces and consumes two goods. One good is a
luxury (y) and the other is a necessity (x), and has two identical individuals with equal

incomes. As per the adding-up restriction, when aggregate income rises, the consumption
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share of the luxury will grow and that of the necessity will fall. Thus, the income-

consumption expansion path is represented by a curve such as curve C in Graph 3.2.

Since there are two identical individuals with equal incomes, each individual’s
income or budget constraint equals the per-capita income in this economy. This per-
capita income-level is represented by the L line in Graph 3.3, and the intercept between

curve C and line L determines the average consumption level of goods x and y.

Graph 3.3
Income-Consumption Expansion Path (C) and Budget Constraint (L)
luxury good(y),; necessity good(x).

A

C

>

X

x*

v*and x* are respectively the average consumption levels of the luxury and necessity

onnds

Graph 3.3 contains the basic elements of the graphical analysis that is used to

support the research questions advanced in this study. The remainder of this section
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discusses how changes in aggregate income and shifts to the distribution of income can

be analyzed with the elements present in Graph 3.3.

Based on Graph 3.3 above, one can further assume that if a country’s income is
growing, for instance as it becomes more developed, the income per-capita line shifts out
to L2 (Graph 3.4). Noted that because of the curvature in the income-consumption
expansion path, as the real per-capita income expands (contracts), the consumption of y
expands (contracts) relatively faster than that of x (i.e., |[AY[>|AX]). This of course would

not be the case if the income-consumption expansion path was linear.

Graph 3.4

Income-Consumption Expansion Path (C) and Per-Capita Incomes (L) & (L2)

y

/' |AY|>|AX]

AY

L L2

»
»

A X X

Because of the curvature in the income-consumption expansion path, as the real per-
capita income expands (contracts), the consumption of the luxury good y expands

(contracts) relatively more than that of necessity good Xx.
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Graph 3.5
Income-Consumption Expansion Path (C), Per-Capita Incomes (L, Lt, Lm, & L2),

and the Dualistic Development Process

C

Ym
y9
Y
y* N . N
\Q Lt L2 Lm
X* X’ X,m X
X’

Note that 2y'# y',+)',,& 2x'# X', +xX',.

Yet, the development process that results in an increase in income per-capita may
be accompanied by changes in the distribution of income. To see this, assume for
instance that either a modern sector enrichment, or a modern sector enlargement dualistic

growth development process of the type described by Gary Fields (1980) (and discussed
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in Chapter 2), is taking place. Such development processes would result in economic

growth accompanied by (at least initially), an increase in income-inequality.

In that case, the individuals’ incomes in our two-person country example would
diverge from the per-capita income-level, even as the per-capita level income expands

(Graph 3.5).

In Graph 3.5, L is the old average budget constraint or the initial per-capita
income described in Graph 3.3, and L2 is the new per-capita income resulting from
economic development. However, given the uneven nature of the dualistic development
process, the per-capita income of the individual in the traditional sector of the economy
will be lower than L2, say L;, while that of the individual in the modern sector of the

economy will be above L2, say L,. Note that L2 = [L;+ L,]/2.

Thus, given the non-linear nature of the income-consumption expansion path, the
new levels of consumption of good y and x will be different from what they would have
been, had the same level of per-capita income been attained with absolute equality in the

distribution of income. That is:

(3.9)

2"y,

2x'#xX, X, .
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ii) Additional Implications: Shifting the Distribution of Income

This sub-section adds to the literature by further exploring the impact that shifts in

the distribution of income have on the consumption of luxury and necessity goods.

The first thing to note is that the difference between the impact of changes in real
aggregate income as expressed in terms of the real average per-capita income, and the
per-capita income of different income segments of the population resulting from shifts in
the distribution of income, is that the fully off-setting nature of the shifts in the
distribution of income cause a partially offsetting impact in the consumption of luxury

and necessity goods.

Before proceeding, it is useful to visualize the shifts in the distribution of income
as movements in the real per-capita income of different income segments of the
population in relation to the real average per-capita income, which is held constant. This
can be seen in Graph 3.6, where the line Lavg represents the real average per-capita
income of a two person imaginary economy, and L’ and L” represent the real per-capita
income of each of the two persons in this economy. Note that as the distribution of
income shifts, the real average per-capita income line Lavg remains constant, since it is
the weighted averaged of L’ and L”. Therefore, as L’ and L” move away from Lavg, the
distribution of income deteriorates (i.e., the Gini coefficient increases), and as L’ and L”
move toward Lavg, the distribution of income improves (i.e., the Gini coefficient

decreases).
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Graph 3.6

Income-Consumption Expansion Path (C), Per-Capita Incomes (L, Lavg, & L"),

and Shifts in the Distribution of Income
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The line Lavg represents the real average per-capita income of a two person
imaginary economy, and L’ and L” represent the real per-capita income of each of the
two persons in this economy. As the distribution of income shifts, the real average per-
capita income line Lavg remains constant, since it is the weighted averaged of L’ and
L”. Therefore, as L’ and L” move away from Lavg, the distribution of income
deteriorates (i.e., the Gini coefficient increases), and as L’ and L” move toward Lavg,
the distribution of income improves (i.e., the Gini coefficient decreases).

Graph 3.7 assumes that initially, income is perfectly distributed in a two person

economy, where line L2 represents the real average per-capita income. However,
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supposing that there was also a deterioration in the distribution of income, such that L2
still represents the average per-capita income, but that the individual gaining from the
shift in income has a per-capita income given by L3, and the one losing from it has a per-

capita income given by L1.

Drawing a line Z from the origin through the intersection of the budget line L2
with the income-consumption expansion path C, it is possible to separate out the fully
offsetting consumption effects from the partial offsetting effects caused by shifts in the
distribution of income. This is so because the proportional change in Y and X,
corresponding to the levels of Y and X obtained at the intersection of L2 and C, are
obtained by moving along line Z. Therefore, the difference in the levels of Y and X
obtained from the intersections of lines L1 and L3 with line Z, and those obtained by the
intersections of lines L1 and L3 with the income-consumption expansion path C,
represent the changes in the consumption of Y and X that are not offset by the income

transfers that either cause the distribution of income to improve or deteriorate.

For the luxury good Y, the fully offsetting component is AY” + AY’ = 0, and the
partial offsetting component is AY + AY # 0. Note that AY + AY > 0 given an increase in

the Gini coefficient, but AY + AY < 0 given a decrease in the Gini coefficient.

Furthermore, observe that [AY| > |AY| will always hold. That is, as L3 moves out
away from the origin, AY always increases. However, as L1 moves in towards the origin,

AY will initially increase and reach a maximum at the center of the arch formed by the
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intersection of the income-consumption expansion path C and line Z, and then

continuously decrease.

Graph 3.7
Income-Consumption Expansion Path (C), Off-Setting Shifts in the Distribution of

Income, and Changes in Consumption
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In terms of the necessity good, |AX |<|AX”| will always hold. Hence, an increase
in the Gini coefficient always produces a partially offsetting reduction in its consumption
of AX'+AX” < 0, while a decrease in the Gini coefficient always produces a partially

offsetting increase in its consumption of AX +AX” > 0.
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In summary, although the consumption of the luxury good expands/contracts
relatively more than the necessity good with an increase/decrease in the real aggregate
income, as represented by the increase/decrease in the average real per-capita income, the
change in the average real per-capita income will always cause the consumption of both
the luxury and necessity goods to unambiguously expand/contract. However, shifts in the
distribution of income are offsetting in nature, and thus, cause the consumption of the
luxury and the necessity goods to move in opposite directions. While a deterioration in
the distribution of income causes the consumption of the luxury good to expand and that
of the necessity good to contract, an improvement in the distribution of income causes the
consumption of the luxury good to contract and that of the necessity good to expand. This

discussion is summarized in Table 3.1.

Note that cells A1 and A2 only consider the impact of changes in real income on
the consumption of luxury and necessity goods, while cells B3 and C3 consider only the
marginal effect of shifts in the distribution of income on the consumption of luxury and
necessity goods. On the other hand, cells B1, B2, C1 and C2 consider the simultaneous

effects of both changes in real income and shifts in the distribution of income.

Furthermore, note that ignoring the income variations within a country may
overstate or understate the income elasticity of demand estimates of both luxury and
necessity goods, when the country’s income is not evenly distributed (i.e., cells Bl & Cl1

vs. Al, and cells B2 & C2 vs. A2).
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Table 3.1

Directional Impact of Income-deciles on Consumption While Controlling for Trends
in Country Level Income & Inequality

Country Level Income (Either in Total or Per-Capita Terms)

Within Country Shifts
in Income Not
Considered

Gini Coefficient

Constant/No Trend

(A)

Within Country Shifts in Income Considered

Gini Coefficient

Increasing Trend

(B)

Gini Coefficient

Decreasing Trend

©

e Unambiguous
increase in
consumption for both
necessity and luxury
goods.

Ho: B’ < 1 necessity good

Ha: B” > 1 luxury good

. If a necessity good: The

. If a necessity good:

. . . The shift in income
shift in income .

unambiguously reduces the unambiguously

. . accentuates  the initial
initial increase in

consumption obtained in cell
Al. This is expected to lower
the income elasticity of
demand.

consumption obtained in cell
Al. This is expected to raise
the income
demand.

elasticity of

Higher R?, and
Ho: B” <P’ <1 necessity good

Ha: B”> B’ > 1 luxury good

increase in consumption
obtained in cell Al. This is
expected to raise the
income elasticity  of
demand.

consumption obtained in
cell Al. This is expected to
lower the income elasticity
of demand.

=

5

St ° .

= . If a quury goqd. The . If a luxury good: The
o —_ shift in income . . .

= = . shift in income
= =g unambiguously accentuates .

a e . . unambiguously reduces the
S the initial increase in L. . .
5 initial increase in
=

Higher R?, and
Ho: B> <B” < 1 necessity good

Ha: B* > B” > 1 luxury good
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e Unambiguous
decrease in
consumption for both
necessity and luxury
goods.

. If a necessity good: The
shift in income
unambiguously —accentuates
the initial decrease in
consumption obtained in cell
A2. This is expected to raise
the income elasticity of
demand.

. If a necessity good:
The shift in income
unambiguously reduces the
initial decrease in
consumption obtained in
cell A2. This is expected to
lower the income elasticity
of demand.

increase in consumption

= . If a luxury good: The ° Ifa quury goc_)d: The
5 . . . shift in income
L shift in income unambiguously
g ~ gqgmblgu ously reduces the accentuates  the initial
£ Q initial decrease in . .
@ . . . decrease in consumption
s consumption obtained in cell . . L
et L obtained in cell A2. This is
S A2. This is expected to lower .
S . . expected to raise the
a the income elasticity of . S
income elasticity  of
demand.
demand.
Higher R?, and
Higher R?, and
Ho: p* < 1 necessity good Ho: p* < p** <1 necessity good
Ho: p** < B* <1 necessity good
Ha: B* > 1 luxury good Ha: p* > B** > 1 luxury good
Ha: p** > B* > 1 luxury good
. necessity good:
e necessity good: unambiguous increase in
unambiguous marginal consumption
E decrease in consumption
1=
=
E D No effect
S
2 . luxury good:
8 . luxury good: unambiguous decrease in
unambiguous marginal consumption

To understand this, recall from the prior discussion in this chapter that shifts in
the distribution of income are always fully offsetting in terms of income, but only

partially offsetting in terms of consumption. Therefore, accounting for shifts in the
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distribution of income should bear no additional impact on the overall change in income,

but it should bear an additional impact on the levels of consumption.

Furthermore, recall that the income elasticity of demand is the percentage change
in quantity demanded, divided by the percentage change in income (i.e., AQ/AI*I/Q). On
an ex-post basis, the distribution of income bears no impact on the change in income, but
it does impact consumption. Therefore, only AQ changes with shifts in the distribution of
income. If the shift in the distribution of income accentuates the change in consumption
precipitated by the change in income, the income elasticity of demand should be larger
when simultaneous accounting for changes in real income and shifts in the distribution of
income, than when only accounting for changes in real income. Conversely, if the shift in
the distribution of income diminishes the change in consumption precipitated by the
change in income, the income elasticity of demand should be smaller when simultaneous
accounting for both changes in real income and shifts in the distribution of income, than
when only accounting for changes in real income. This logic defines the null and
alternative hypotheses listed in Table 3.1 above, which will be employed later in this

chapter.

Finally, note that what is important for the determination of the consumption
levels is the distribution of income itself, not simply the inequality in the distribution of
income. That is, the trend in Gini is only indicative of the impact in terms of direction of
the change in consumption, but the actual change depends on the resulting distribution of

income itself.
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iii) Summary

The above analysis demonstrates the importance of non-linear income-
consumption expansion paths to a research where consumption levels are of concern. To
the extent that HFDI is market-seeking in nature, and that its flows are influenced by firm
and plant level economies of scale, then this analysis constitutes a contribution to the
literature, as it allows for a more precise understanding of the scale of markets at the

macroeconomic level of analysis.

Furthermore, this analysis also permits the formulation of new testable
hypotheses. In particular, the above analysis suggests that, ceteris paribus, when the
within-country income-consumption expansion path is not linear, domestic firms
producing high-income elasticity of demand goods (i.e., luxuries), are more exposed to
the combined effects of economic fluctuations and shifts in the distribution of income
than those producing low-income elasticity of demand goods (i.e., necessities). Such
firms should, therefore, benefit relatively more from the international diversification of
production through HFDI investments, in order to gain access to other high-income-
elasticity of demand markets. Finally, the relevance ascribed to variations in income
within a country by the foregoing analysis also suggests that HFDI may not be confined

to HIC alone.
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3.2- Independent Variable, Methodology, and Data Selection

This section explains why the use of the income-deciles total and per-capita
income are better than the alternative independent variables, why the chosen
methodology is the best possible methodology for this study and why the selected data is

the best available for this research.

i) Independent Variable Selection

As noted, HFDI is a market-seeking type of investment. The literature recognizes
the market size as a determinant of HFDI, and it commonly ascribes that role to a
country’s GDP. Furthermore, based on Linder (1961), Hunter & Markusen (1988) note
that when tastes are non-homothetic, aggregate demand also depends on the level of per-
capita income, as countries with similar per-capita income will have similar demand
patterns. Dalgin, Mitra & Trindade (2008) further note that since the per-capita income
captures the country’s development stage, it is impossible to separate out the effect of
non-homothetic preferences from this one variable, and so the authors introduce the Gini
coefficient as an additional independent variable for that purpose in their analysis. Hence,
based on Dalgin, Mitra & Trindade, when income is not equally distributed within a
country, trade flows depend on the country’s GDP, its GDP per-capita, and its level of

income-inequality (i.e., the Gini coefficient).

This research, however, notes three problems with the use of such independent
variables, and thus does not apply them to the investigation of the impact of non-

homothetic tastes on FDI flows. These problems are discussed next.
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First, as fully elaborated in this chapter’s appendix, in the presence of rising or
falling Gini coefficients, a country’s per-capita income may understate or overstate the
level and growth rate of the per-capita income of the majority of its population. In this
case, the country’s GDP may not appropriately represent the scale of the underlying
markets. Hence, the use of the GDP and/or GDP per-capita as independent variables to
act as proxies for the size and purchase power of the underlying markets may not be

adequate for an analysis where consumption is of concern.

Second, the use of the Gini coefficient as an additional explanatory variable, as in
the case of Dalgin, Mitra & Trindade (2008), represents another limitation. Observe that
while different income quantile distributions result in different Lorenz curves, different
Lorenz curves may result in the same Gini coefficient (i.e., if the Lorenz curves
intersect). Therefore, at a given time, two countries may have the same Gini coefficient,
but one is more equally rich and the other is more equally poor. Alternately, in two
different points in time, a given country may have the same Gini coefficient, but be more
equally rich at one point and be more equally poor at the other point in time. Clearly, the
consumption composition within these two countries, or within the same country in the
two points in time, would be different, despite the fact that the Gini coefficients are the

same.

Furthermore, suppose that an economy is undergoing a modern sector enrichment
growth dualistic development cycle of the sort proposed by Fields (1980) and discussed
in Chapter 2. Then, the resulting expansion of the aggregate demand as the development

process progresses implies that the Lorenz curves intercept at some point, which means
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that the Gini coefficient first deteriorates and then improves. The following paragraph

illustrates such a process in a symmetric manner.

Initially, suppose there are five individuals working in five distinct sectors of a
country. At first they all earn the same amount - say, $10. Then, suppose that over the
next five years, each individual in turn is able to become twice as productive, so that in
the fifth year, all parties are earning the same amount each, namely, $20. In this case,
both at the beginning and end of the process there is perfect equality, which means that
the Lorenz curves are straight lines and the Gini coefficients are zero. However, during
the process, while some are progressively earning $20 and others are still earning $10, the
Lorenz curves intersect, and the Gini coefficients are different from zero and changing.®
Hence, over time as a country undergoes different development cycles, it may experience
successive waves of declining and improving income inequalities even as its aggregate
income and per-capita income continuously grow. Therefore, the Gini coefficient is not a

reliable unambiguous independent variable.

Third, and related to the above points, note that the validity of using the country
level income measured either in total or per-capita terms as independent variables is
predicated on the country’s income being equally distributed among its population (i.e.,

zero Gini coefficient). Therefore, the further the country’s Gini coefficient is from zero,

4 That is, in the first year the income distribution is [$10, $10, $10, $10, $20], in the second year
it is [$10, $10, $10, $20, $20], and so on until it reaches [$20, $20, $20, $20, $20] in the final year. Hence,

as the per-capita income grows from $10 to $20, inequality first increases and then decreases.
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the less the country level income is able to explain changes in aggregate consumption.
Hence, the strength of the country’s GDP and/or GDP per-capita as aggregate
consumption explanatory variables is inversely related to the level of the Gini coefficient.
Thus, an across country and/or time consumption motivated comparison using such
aggregate income variables is expected to bias the results towards those

countries/locations that have lower Gini coefficients.

Based on these problems, the current study proposes a different approach, where
the Gini coefficient is not treated as an independent variable, and country level total and
per-capita income are replaced with the decile level total and per-capita income. Under
this approach, one reduces the problems associated with the aggregation of income, and

is still able to account for the variations in the distribution of income within a country.™

ii) Methodology Selection

As note in Table 1.2, this research uses the OLS methodology for simple and
multiple regressions, and it also uses the one-tailed independent-samples t-test, the one-

tailed single-sample t-test and a two-tailed single-sample t-test as part of the analysis.

3% 1t reduces rather than eliminates these problems because, as pointed out in the limitations section in
Chapter 1, income may not be perfectly distributed within any particular income decile, and so the same

problems affecting the literature are present here, albeit in a smaller scale.

182



This section first discusses the general aspects of the methodology, and then how it is

applied to the research hypotheses used to investigate the research questions.

a. Methodology: General Considerations and Limitations

This sub-section discusses the general aspects of the methodologies employed

across the analysis of all the research questions.

This study is concerned with the linear relationship between income, measured in
total and/or per-capita terms, and FDI. Its primary premise is that the strength of such
linear relationship improves when income is measured at the level of at least one of the
1,022 relevant possible income-decile combinations not yet considered by the literature.”"
Furthermore, based on the magnitude of the estimated parameters describing such linear
relationships, this research also investigates the level of the income elasticity of FDI

investment for these income-decile combinations.

In order to measure the strength of the linear relationship and estimate the income
elasticity of FDI investment without misrepresentations, the best possible linear model

needs to be estimated. Therefore, the ordinary least square methodology is selected.

>! There are 1,024 possible total symmetrically distributed combinations of income deciles one through ten:
(# of Deciles; # of Combinations): (0; 1), (1; 10), (2; 45), (3; 120), (4; 210), (5; 252), (6; 210), (7; 120), (8;
45), (9; 10), and (10; 1). Note that the (0; 1) combination is irrelevant, and the (10; 1) combination is

already addressed in the literature, but not the remaining, which are addressed in this research.
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The linear model estimated with the OLS methodology has the best unbiased
linear estimators of the true value of the parameters of the independent variables, and
thus provides the best representation of the linear relationship between the dependent and

the independent variables.

That is, the parameter estimators obtained via the ordinary least square
methodology are the best unbiased linear estimators of the true value of the parameters
because they are: (i) a linear function of the random dependent variable; (ii) by the
Central Limit Theorem, through repeated sampling the average of these parameter
estimators will coincide with the true values of their respective parameters; (ii) these
parameters have minimum variance when compared to any other unbiased linear

. 52
parameter estimator.

In addition, the linear regression model depends on the following key
assumptions: (i) the independent variables are not stochastic; (ii) the expected value of
the error terms is zero for all values of the independent variables; (iii) the error terms
exhibit homoscedastic variance; (iv) the error terms are independent from one another
(i.e., no autocorrelation); and (v) for all values of the independent variable(s), the errors
are normally distributed. Furthermore, in the case of multiple linear regressions, (vi) the
effects of the independent variables are additive; (vii) there is no exact linear relation

among the independent variables (i.e., no exact multicolinearity).

32 See Guajarati, S. (1992), p. 150.
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Observe that the proposed methodology is limited by the possible violation of
some of these assumptions, which compromise the best linear nature of the parameters’
estimators, and therefore of the linear relationship. Therefore, tests are performed to
check for possible violations to the assumption of no exact multicolinearity among
independent variables, that the error terms exhibit homoscedastic variance, and that the

error terms are normally distributed and independent from one another (Table 3.2).

Table 3.2

Methodology - Assumptions That if Violated Compromise the Best Unbiased
Linear Estimators Nature of the Parameters’ Estimators Obtained With OLS
Regression

¢ No exact multicolinearity among independent variables.
¢ Error terms exhibit homoscedastic variance.
e Error terms are normally distributed.

e Error terms are independent from one another/do not exhibit autocorrelation.

Regarding the exact multicolinearity, note that it is a data problem and not a
misspecification problem® (i.e., the model specification is based on theory). In the case
of exact multicolinearity, no unique parameters’ estimates may be obtained, and so the
estimated parameters are not unbiased. Therefore, no statistical inference may be

performed. That is, although it does not destroy the minimum variance property of the

33 See Berenson, Levine, & Goldstein (1983), p. 414; and Guajarati, S. (1992), p. 295.
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OLS estimators, multicolinearity inflates the variance and standard error of the
parameters’ estimators. Since the denominator of the t-ratio used in the statistical
inference of the parameter’s estimator is the standard error of the OLS estimators,
multicolinearity causes the t-ratio to be insignificant even as the coefficient of multiple

determination (i.e., R?) is large.

Therefore, the proposed methodology 1is tested for the presence of
multicolinearity. In particular, the variable variance inflation factor (VIF) is compared
with the model VIF to determine if it is higher or lower than that. The variable VIF is
obtained by regressing the independent variables onto one another in order to obtain an
R? value, and then taking the inverse of one minus that R%. The model VIF is the inverse

of one minus the proposed model’s R?.

The possibility of the error terms exhibiting heteroscedastic variance in the
proposed study comes from the fact that it involves several courtiers of different sizes.
Therefore, differences in scale may cause the error terms to exhibit heteroscedastic
variance. This would mean that, although unbiased, the parameter’s estimators would no
longer have minimum variance, and thus, would no longer be the best linear estimators of
the true value of the parameters of the independent variables. Again, this would also

distort the t-ratio values used in the parameter’s hypothesis testing.

Hence, given the fact that countries of different sizes are used in this research, and
that this study is also interested in the parameter’s estimates as a measure of elasticity, the

proposed models undergo a transformation by having the variables expressed in natural
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logarithm terms. However, since the dependent variable is a flow variable that may
assume negative values, the variables are squared before taking the natural logarithm.
This in turn, requires that the resulting linear regression coefficients be divided by two in
order to reverse the effect of having squared the variables. Nonetheless, the transformed

models undergo a test of first and second moment specification for homoscedasticity.

Also, the possibility that the error terms are not independent from one another
may distort the results and lead to faulty conclusions. In particular, the proposed research
uses time series data, making it susceptible to autocorrelation. In the case of
autocorrelation, the variance and the standard errors of the parameter’s estimators are
understated, thus inflating the t-ratio values. Hence, the parameters may seem as

statistically significant, when they in fact may not be significant.

The proposed methodology assesses the possibility of autocorrelation with a
Durbin-Watson statistic test, which assumes that the residual part of the regression
models follow a first order autoregressive process such as e; = e.; + vi. A generalized

difference equation may be used, if the original model suffers from autocorrelation.

Finally, there is the possibility that the error terms are not normally distributed.
This may be detected with tests such as the Shapiro-Wilk normality test, and may be
caused by the presence of outliers. While tests such as the hat-matrix for x-outliers and
the studentized deleted residuals for y-outliers may be performed along with tests for

influential observations such as Cook’s D, the proposed methodology also investigates if
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particular country/year combinations should be excluded from the analysis. In particular,

the possibility of financial crisis contagion contaminating the FDI data is contemplated.

Also, note that the unbalanced nature of the dataset compiled makes it necessary
to test for the undue influence of cross-section and time-series effects as part of the
regression analysis. In that regard, the methodology used is based on Carr et al (2001),
which isolates the cross-section effect by averaging the data across all years, and isolates

the time-series effect by introducing a host country fixed effect dummy variable.

Other than the ordinary least squares methodology, this study also proposes
performing a one-tailed independent-samples t-test, and a one and two-tailed single-
sample t-tests as part of RQ2.b. Their underlying assumptions are: (i) the normality of the
sampling distribution; and (ii) homoscedasticity in the case of the independent-samples t-

tests.

In line with the literature, all the tests are conducted at a pre-set alpha value of
5%. This is the lowest significance level that a null hypothesis is rejected. Therefore, yet
another limitation of the methodology is that all conclusions reached may change if

another alpha value is chosen.

Finally, different investment time lags are considered in order to capture the

assumption that investor decisions are lagged in time (i.e., 0, 1, 2, 3 years).
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b. Primary Research Question Methodology

RQ1: Do variations in income-levels in high-income countries impact foreign

direct investment flows, and if so, why?

This research question is concerned with accounting for the impact that the
variations in income within a country measured by the decile level total and per-capita

income have on FDI flows.> It is represented by the following general functional form

(3.10).
(3.10)
(FD)"™ = B,+ B,* Deomy_ GDP_PPP{' + B,* Deom,_ GDP_PPP_Cap;' + Error

Where:

= i=the i" host country

= t=yeart

= k= the investment lag time [i.e., 0, 1, 2, 3 years]

=  D.mp= one of the 1,023 relevant combination of income-deciles

one through ten.

As explained in Chapter 1, this part of the analysis only involves HIC as

determined by the World Bank using the Atlas methodology. The dependent variable is

* To the extent that the consumption markets sought by MNEs via HFDI are characterized by their
respective purchase power and size either at the country or decile level, the total and per-capita income

variables are taken here to be measures of the size and purchase power such markets.
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the country’s net FDI inflows, and the independent variables are the aggregate income
measured in total and per-capita terms, each adjusted to one of 1,023 relevant income-

decile combinations.

At each point in time the country’s GDP is fragmented by each of the 1,023
contemporaneous combinations of income-deciles to produce the particular decile
combination’s aggregate and per-capita income. The net FDI inflow is then regressed
onto each of these combinations. The combination where the deciles income shares add
to one, and the other combinations that exhibit a greater explanatory power than that are

selected.

After testing and correcting for the possibility of cross-section and time-series
effects, the income-decile combinations with the higher explanatory powers are selected
for further analysis. This analysis consists of comparing and contrasting each of these
selected models, in the hope that a pattern as to the presence of particular deciles in each
of these combinations emerges. In this process, these decile combination’s Gini
coefficients are estimated,” as it is expected that the decile combinations that exhibit
greater explanatory power/stronger linear relationship with the dependent variable are

also the more homogeneous combinations of income-deciles.

> The trapezoidal rule is used to estimate the area under the Lorenz curve, which allows for the Gini
coefficient to be estimated. Although the functional form of the Lorenz curve is not observable, the income
shares of the deciles in each of the income decile combinations can be used to approximate the value of the

definite integral representing the area under the Lorenz curve.
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At the end of this process, the income-decile combination with the highest
explanatory power is expected to be the one where the shares of total income add to less
than one, but more than zero. Furthermore, those income-deciles that are consistently
present in the models with higher explanatory powers are identified, and an analysis of

the pattern of their total income shares is conducted.

Because of likely investment time lags, this process is repeated four times (i.e., 0,

1, 2 and 3 years of investment lags).
The model described in Figure 1.1 has the following functional form (3.11).

(3.11)

(FDD)'™*= B,+ B,* Deomp. GDP_PPP;' + B, * Deomy, GDP_PPP_Cap;' + Error

Where:

» i=thei™ host country

= t=yeart

= k= the investment lag time [i.e., 0, 1, 2, 3 years]

= D.omp= one of the 1,023 relevant combination of income-deciles

one through ten.

Because of the unbalanced nature of the underlying data, this model has to be
adapted to account for cross-section and time-series effects. Equation 3.12 adapts the
model to account for the cross-section effect by averaging each country’s observations

across time.
(3.12)
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(FD) V"= B + B * Deopy,, GDP_PPP;*™¥V + B * D .. GDP_PPP_Cap;™*" + Error

Where:

* avg(t) = averaged across all years of data.

= t=yeart.

= k= the investment lag time [i.e., 0, 1, 2, 3 years].

= Dcomp= one of the 1,023 relevant combination of income-deciles

one through ten.

Equation 3.13 adapts the model to account for the time-series effect contributions

to the results via the use of a host country dummy.

(3.13)

(FDI)"™ = By+ fB,* Dcomp_GDP_PPP{' + fB,* Deo, GDP_PPP_Cap;' + B, *

CountryDummy; + Error

Where:

= CountryDummy; = host country i dummy.

= t=yeart.

= k= the investment lag time [i.e., 0, 1, 2, 3 years].

= D.omp= one of the 1,023 relevant combination of income-deciles

one through ten.

As per the primary research question discussion in Chapter 1, a decile

combination that adds to less than one, but more than zero, is expected to explain a larger
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share of the variability in the dependent variable as compared to the combination where
all income-deciles are included™®. This result is expected to be qualitatively the same after
controlling for cross-section and time-series effects captured in equations 3.12 and 3.13
respectively. Therefore, the null and alternative hypotheses formulated to answer the

primary research question are:

RO1 H1:

Ho: R’ for the i™ income-decile combination where some, but not all income-
deciles are included < R? for the income-decile combination where all deciles are

included.

There are no combinations of income-deciles whose total and per-capita income
explain more of the FDI flows variance than that explained by the total and per-capita

income of all income-deciles taken together.

% Also note that when all deciles are simultaneously considered (i.e., add to one) a missing volatilities
problem arises. That is, since income is not equally distributed across a country’s population, the income
per-capita at the country level is but an average of each income decile’s own income per-capita. Hence, the
income per-capita at the country level dilutes the volatility that would otherwise be observed if the income
per-capita of each income decile, or combination of deciles that add to less than one, were individually
taken into account. Thus, at least one combination of decile’s variability is expected to have greater
explanatory power than that of the income per-capita at the country level for any dependent variable.
Likewise, a country’s total income is the sum of its deciles’ own total incomes. To the extent that the
country’s deciles add to one, but are not fixed in equal or different proportions to one another (i.e., the Gini
coefficient is neither zero nor remains constant over time), an increase in at least one decile must be off-set
by a decrease in at least one other decile. Thus, while all deciles determine the total income-level, not all

deciles necessarily account for the country’s total income trend.
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Ha: R? for the i™ income-decile combination where some, but not all income-
deciles are included > R? for the income-decile combination where all deciles are

included.

There is at least one combination of income-deciles whose total and per-capita
income explains more of the FDI flows variance than that explained by the total and per-
capita income of all income-deciles taken together.

The i™ income-decile combination is one of the 1,022 combinations where the

sum of the deciles income shares add to less than one, but more than zero.

Note that rejecting the null hypothesis means that the variations in income within
a country matter for FDI flows, and that these flows behave as if countries were
collections of heterogeneous income-based markets with non-linear consumption
expansion paths. In practical terms, the income-deciles that explain more of the variance
in FDI flows better represent the scale of the markets targeted by MNEs than what is

suggested by the GDP figures.

As noted, RQ1 supports the expectation that a country’s total and per-capita
income loses explanatory power as the Gini coefficient moves away from zero. That
expectation is carried to the analysis by noting that the combinations of deciles that
exhibit greater explanatory power/stronger linear relationship with the dependent variable

. . . . 5
are also the more homogeneous income-decile combinations.”’

" The Gini coefficient of a particular income decile combination may be computed with the use of the

trapezoidal rule:
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RO1 H2:

Ho: Gini Coefficient for the i™ income-decile combination with a higher
explanatory power than the income-decile combination where all deciles are included >

Gini Coefficient for the income-decile combination where all deciles are included.

The income-decile combinations that exhibit greater explanatory power/stronger
linear relationship with the dependent variable are also the less homogeneous income-

decile combinations.

Ha: Gini Coefficient for the i™ income-decile combination with a higher
explanatory power than the income-decile combination where all deciles are included <

Gini Coefficient for the income-decile combination where all deciles are included.

The income-decile combinations that exhibit greater explanatory power/stronger
linear relationship with the dependent variable are also the more homogeneous income-
decile combinations.

The i™ income-decile combination is one of the 1,022 combinations where the

sum of the deciles income shares add to less than one, but more than zero.

The proposed supporting test also inspects the strength of the initial argument that
a country’s total and per-capita income lose explanatory power as the Gini coefficient

moves away from zero. Primarily, RQ1 explore such a relationship by showing that when

b
Area under the Lorenz Curve (AULC) :If(x)dx ~ %(yo + Z(yl +y,+oty, )+ yn)

where 7 is the number of quantiles.

GINI COEFICIENT = (100%2 — AULC)/ 100%/2
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the assumption of a zero Gini coefficient is challenged by allowing income to vary within
a country, more of the variation in FDI flows can be explained. This supporting test
investigates whether accounting for the variations in income within a country produces a
larger gain in explanatory power for a group of HICs with a relatively high Gini
coefficient, than for a group of HICs with a relatively low Gini coefficient. Basically, this
part of the test replicates the main RQ1 test on two groups of HICs: one with relatively
low Gini coefficients and another with relatively high ones. It then compares the relative

gain in explanatory power between these two groups.

The hypothesis is that the relative gain in explanatory power from changing the
income unit of analysis from the country level to the decile level is higher for the group

of countries that have a relatively high Gini.

RQ1 H3:
. 2 2 High Gini Group 2 2 Low Gini
HO' [Rmp.decilerombinationx /RallAdeciles ] S [ top .decile .combinations / all .deciles ]

Group

The coefficient of multiple determination at the decile level for the top decile
combinations, divided by the coefficient of multiple determination of the decile
combination that includes all income-deciles of the high Gini coefficient group, is lower

or equal to that of the low Gini coefficient group.
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/ 2 ]High Gini Group > [Rz 2 ]Low Gini

all .deciles top.decile.combinations / all .deciles

Ha: [R’

top.decile.combinations

Group

The coefficient of multiple determination at the decile level for the top decile
combinations, divided by the coefficient of multiple determination of the decile
combination that includes all income-deciles of the high Gini coefficient group, is higher

than that of the low Gini coefficient group.

The top decile combinations are those decile combinations whose income shares
add to less than one, but more than zero, and which exhibit a greater explanatory power
than the income-decile combination whose income shares add to one (as per the process

described in the main RQ1 test).

Note, however, that since there are no a priori criteria for clustering high-income
countries into sub-groups according to their Gini coefficients, this study proposes two
approaches, one simple and one sophisticated. The simple approach consists of taking the
average Gini coefficient of each of the high-income countries considered, and ranking
them in ascending order. Then, these countries are divided into three roughly equal
groupings according to the Gini’s ranking order. Finally, it compares the gain in
explanatory power between the first and the last group. Alternatively, clusters can be
determined by running proc cluster in SAS and considering the clusters created either by
the Cubic Clustering Criterion, Pseudo F Criterion (PSF), the Pseudo t? criterion, and the

Centroid Distance approaches.
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¢. Secondary Research Question Methodology: High-income Elasticity of

Investments

RQ2a: When accounting for variations in income-levels in high-income
countries, do foreign direct investments exhibit high-income elasticity of

investments?

This research question is concerned with estimating the income elasticity of
investments of the FDI when accounting for the variations in income within a country. It

is represented by the following general functional form (3.14)

(3.14)

(FDD)™ = B,+ B, *Decoms_ INCOME;' + Error

» i =the i" host country that has a particular combination of real
income and Gini coefficient trends.

= t=yeart.

= k= the investment lag time [i.e., 0, 1, 2, 3 years].

= D.mb= one of the 1,023 relevant combination of income-deciles
one through ten.

= INCOME = income expressed in either total or per-capita terms.

As explained in Chapter 1, the income elasticity of investments is the percentage
change in investments (i.e., net FDI inflows) divided by the percentage change in income.
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The initial test addressing this question consists of regressing the net FDI flows of HICs
onto each one of the 1,023 relevant decile combinations’ income, which are expressed

separately in total or per-capita terms.

It is expected that in either case, the coefficient of the income variable be higher
than one for the combination that includes all income-deciles, and the other combinations
that include less than all income-deciles, but exhibit a higher coefficient of multiple
determination (i.e., R?) than that obtained when all income-deciles are considered. In
general, the null and alternative hypotheses regarding the income-elasticity FDI

investments are:

RQ2.a H1:

Ho: B/ <1

The j™ decile combination’s income elasticity of investments is less or equal to

one.

Ha: /> 1

The jth decile combination’s income elasticity of investments is greater than one.

Where the jth decile combination is either the one where all income-deciles are

included, or another combination that includes less than all income-deciles, but exhibits a
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higher coefficient of determination (i.e., R?) than that when all income-deciles are

considered.

RQ2.a H2:

Furthermore, the test is repeated on different groups of HICs to investigate if the
ex-ante expectations about the luxury goods presented in Table 3.3, and already discussed

in Table 1.1, are observable.

As noted in each of these tables, HICs are segregated into four different groups
according to their real income and Gini coefficient time trends. Therefore, the first step is
to analyze the time trends of each of the HICs in the sample using a simple regression
model, and selecting those that belong in each of the following categories: increasing real
income and Gini coefficient time trends (Table 3.3 cell B1), decreasing real income and
Gini coefficient time trends (Table 3.3 cell C2), increasing real income and decreasing
Gini coefficient time trends (Table 3.3 cell Cl1), and decreasing real income and
increasing Gini coefficient time trends (Table 3.3 cell B2). Note that when the income
trend is measured in total income terms, the income per-capita is used as the independent

variable in the regression and vice versa.

For each of these cases, the same process for identifying the models with the
income-decile combinations with a higher explanatory power than that of the

combination containing all the income-deciles, is performed as described in the RQI1
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discussion. The expectation is that one of these models will have a higher explanatory
power in each of these HIC sub-groups, and that their income elasticity of investments
coefficient estimators’ relative sizes will meet the expectations for the luxury goods
formulated in Table 3.3. Moreover, the decile combinations in these models are expected

also to be more homogeneous.

More specifically, the proposed test for the income elasticity of HFDI investment

illustrated in Figure 1.2 is captured by the following functional form (3.15).

(3.15)

(FDD)™* = B+ B, *Deomn INCOME;' + Error

= i =the i" host country that has a particular combination of real
income and Gini coefficient trends.

= t=yeart.

= k= the investment lag time [i.e., 0, 1, 2, 3 years].

= D.omp= one of the 1,023 relevant combination of income-deciles
one through ten.

= [NCOME = income expressed in either total or per-capita terms.

In particular, when considering the real income and Gini coefficient time trends,
the null and alternative hypotheses regarding the income-elasticity HFDI investments are

contained in Table 3.3.
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Table 3.3 — Directional Impact of Income-deciles on FDI by HIC Groups According

to Trends in Country Level Income & Inequality.

Country Level Income (Either in Total or Per-Capita Terms)

Shifts in Income
Distribution Are Not
Considered

Gini Coefficient

Constant/No Trend

(A)

Shifts in Income Distribution Are Considered

Gini Coefficient

Increasing Trend

(B)

Gini Coefficient

Decreasing Trend

©)

e  Unambiguous
increase in FDI
investment for
both necessity and
luxury goods.

e  Ifanecessity good:
The shift in income
unambiguously reduces the
initial increase in FDI
investment obtained in cell
Al. This is expected to
lower the income elasticity
of investment.

e  Ifaluxury good: The
shift in income
unambiguously

e  Ifanecessity good:
The shift in income
unambiguously accentuates
the initial increase in FDI
investment obtained in cell
Al. This is expected to raise
the income elasticity of
investment.

e Ifaluxury good: The
shift in income
unambiguously reduces the

initial decrease in FDI
investment obtained in cell
A2. This is expected to
lower the income elasticity
of investment.
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= investment.
Higher R?, and
. Higher R?, and
. 2 < - T )
Ho: B necessity Ho: B < B < 1 - necessity good
good )
Ho: f” < B’ <1 - necessity good
SRS
Ha: B’ > 1 - luxury good Ha: p>>p”>1 - luxury good
Ha: B”>p’>1 - luxury good
e Ifanecessity good: *  Ifanecessity good:
The shift in income The shift in income
unambiguously unambiguously reduces the
accentuates the initial %nmal decrease in FDI
decrease in FDI investment investment obtained in cell
g e Unambiguous obtained in cell A2. This is A2. This is expected to
2 fiecrease in FDI expected to raise the Iovs_/er the income elasticity
tn investment for income elasticity of of investment.
£ S both necessity and investment. e Ifaluxury good: The
w . . .
g luxury goods. e Ifaluxury good: The shift in income
b shift in income unambiguously accentuates
o . .
a unambiguously reduces the the initial decrease in FDI

investment obtained in cell
A2. This is expected to raise
the income elasticity of
investment.




Ho: B* <1 - necessity
good

Ha: B* > 1 - luxury
good

Higher R?, and

Ho: B* < B** <1 - necessity
good

Ha: B* > f** > 1 - luxury good

Higher R?, and

Ho: f** <B* <1 - necessity
good

Ha: p** > f* > 1 - luxury good

Constant Trend

3

No effect

e necessity good:
unambiguous marginal
decrease in FDI investment
e luxury good:
unambiguous marginal
increase in FDI investment

e necessity good:
unambiguous increase in
FDI investment

e luxury good:
unambiguous decrease in
FDI investment

As per the logic advanced in this dissertation, it is expected that the null
hypotheses (i.e., the necessity goods) on cells B1, B2, C1 and C2 be rejected in favor of
the alternative hypotheses (i.e., the luxury goods). Together, rejecting the null hypotheses
in favor of the alternative hypotheses in Table 3.3 would constitute strong evidence that,
when accounting for variations in income within a country, FDI investments exhibit high-

income elasticity of investment.

In summary, if the expectation about the primary research question is confirmed,
then the variations in income within a country may be used to research the income
elasticity of the goods produced by MNEs and that of FDI itself. This secondary research
question applies the variations in income within a country to the analysis of the income
elasticity of FDI investments itself. It not only explores the elasticity level in general

terms, but also investigates if taking the shifts in income within a country into account
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when the real income and the Gini coefficient time trends are known causes the elasticity

to be either higher or lower than when ignoring the shifts in income.

Note that the same test proposed in RQ1 H2 is performed in the income-decile
combinations that exhibit a higher coefficient of determination (i.e., R?) than that when

all income-deciles are considered in RQ2.a H1 and RQ2.a H2 above.

Again, because of likely investment time lags, the above tests are repeated four

times (i.e., for 0, 1, 2 and 3 years).

d. Market Similarities and FDI Flows Comparisons Across the HIC-MIC

Divide

RQ2.b: How similar/different are foreign direct investment flows
responses to changes in market size and/or purchase power levels in high-income

and middle income countries?

As discussed in Chapter 1, HFDI theory states that, ceteris paribus, in the
presence of positive trade costs, the more similar countries are in terms of absolute and
relative endowments (i.e., total and per-capita income respectively), the more FDI

activity there will be among them.

The analytical challenge is that, as one moves along the high-income to low-

income country spectrum, one may presume that FDI flows go from being entirely HFDI

204



to being entirely VFDI, and where middle-income countries (MIC) FDI flows are a mix
of HFDI and VFDI. Therefore, the differences in the HFDI content in the FDI flows may

make a comparison between HIC and MIC FDI flows behavior inherently dissimilar.

Nonetheless, a true measure of how similar or dissimilar the FDI flows to HIC
and MIC really are depends on being able to observe how these flows respond to similar
impulses. In this regard, the ability to measure the variations in income within a country

1S instrumental.

Observe that the primary research question’s proposition that FDI flows are better
explained when variations in income-levels within a country are considered (than when
they are ignored), is analogous to claiming that the country’s total and per-capita income
loses explanatory power as the Gini coefficient moves away from zero. Presumably, if
HICs enjoy on average a lower Gini coefficient than MICs, a comparison of the FDI
flows behavior in HICs and MICs in response to changes in these countries’ total and

per-capita incomes will be biased towards the HIC.

Furthermore, note that countries that are statistically different on the basis of their
total and/or average per-capita income may nonetheless be indistinguishable from one
another in terms of some of their income-decile combinations own total and/or average

per-capita incomes (Figure 3.1).

Therefore, identifying those pairs of HIC and MIC income-decile combinations
whose total and/or per-capita incomes are statistically indistinguishable, and testing their

respective FDI flows responses to changes in these decile combinations’ total and/or per-
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capita incomes, allows for a better understanding of how similar/different these countries’
FDI flows responses to changes in total and/or per-capita incomes really are. This is the

essence of the research question.

Thus, the first test proposed is an independent samples t-test that aims at
differentiating HICs and MICs on the basis of their income distributions, rather than on
their average per-capita incomes (see Figure 1.4). The hypotheses associated with this

test are:

RQ2.b H1:

Ho: L, mics 2 Haimimics In the population, the average of the Gini

coefficients of HICs is greater or equal to the average of the Gini coefficients of MICs.

Ha: g, e < Haimimics In the population, the average of the Gini

coefficients of HICs is less than the average of the Gini coefficients of MICs.

The second test directly addresses the present research question. Firstly, it
computes the ratio of the per-capita income of all possible income-decile combinations of
all MIC, to the per-capita income of all possible income-decile combinations of all HIC
in the sample. It then applies a two-tailed single sample t-test to every possible ratio of
decile combinations of all possible pairs of HIC and MIC to determine if the ratio is

statistically different from one or not. The same is done to the ratios of the income-decile
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combinations’ total income. Note that, in either case, for those income-decile ratios that
are not statistically different from one based on income measures, the respective decile
combination’s Gini coefficients are estimated, and the ratio of these Gini coefficients are
also tested to determine if they are statistically different from one or not. The income-
decile combinations that are statistically indistinguishable both in terms of income-levels
(total and/or per-capita) and Gini coefficients are deemed in this research to be relatively
more similar than those that are only statistically indistinguishable in terms of income

(total and/or per-capita), but not in Gini coefficient terms.

After this, it isolates those ratios that are statistically not different from one, and
regresses the respective FDI flows onto the per-capita income or total income of the
respective HIC and MIC income-decile combinations (Figure 3.1).°° This test is
presented by Figure 3.1, and the regression part of this test is represented by the

following general functional form (3.16):

(3.16)

(FDI)tJrk = ﬁo + ﬂl *Dcomb_INCOMEit + Error

= i =the i" host country that has a particular combination of real

income and Gini coefficient trends.

>¥ Note that the regression part of the analysis may be limited by relatively small samples with fewer than

30 observations.
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= t=yeart.
= k= the investment lag time [i.e., 0, 1, 2, 3 years].

= D.omp= one of the 1,023 relevant combination of income-deciles
one through ten.

= INCOME = income expressed in either total or per-capita terms.

Finally, it compares how similar/different the HIC and MIC FDI flows responses

are in terms of the independent variable’s coefficients and the coefficient of

determination:
RQ2.b H2:
Ho: p[ R} /R; 1=1
* “ MIC. decile.combinations HIC.decile.combinations

For similar income-decile combinations, changes in income (measured either in

total or per-capita terms) have similar explanatory power across HICs and MICs.

. 2 2
Ha' “’[ RMIC.decile.combinations/RH]C.decile.combinations ] ;é 1

For similar income-decile combinations, changes in income (measured either in

total or per-capita terms) have different explanatory power across HICs and MICs.

RQ2.b H3:

. 2 2
HO' “[ RMIC.decilacombinatians/RHIC.decile.combinations ] 2 1
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For similar income-decile combinations, changes in income (measured either in

total or per-capita terms) have greater or equal explanatory power for MICs than for HIC.

. 2 2
Ha' “[ RMIC.decilacombinatians/RHIC.decile.combinations ] < 1

For similar income-decile combinations, changes in income (measured either in

total or per-capita terms) have less explanatory power for MICs than for HIC.

RQ2.b H4:

MIC.decilecombinatios HIC.decilecombinatias 7 __
Ho: u[ f3 /B 1= 1

For similar income-decile combinations, the income elasticity of investments
(when income is measured either in total or per-capita terms) have similar magnitudes

across HICs and MICs.

. MIC.decilecombinatias HIC.decilecombinatias
Ha: [ B, /B, 1#1

For similar income-decile combinations, the income elasticity of investments
(when income is measured either in total or per-capita terms) have different magnitudes

across HICs and MICs.

RQ2.b HS:

MIC.decilecombinatias HIC.decilecombinatias
Ho: u[ f3 /B 1> 1
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For similar income-decile combinations, the income elasticity of investments
(when income is measured either in total or per-capita terms) have smaller magnitudes

across for HICs than for MICs.

. MIC.decilecombinatias HIC.decilecombinatias
Ha: [ B, /B, J<1

For similar income-decile combinations, the income elasticity of investments
(when income is measured either in total or per-capita terms) have greater magnitudes for

HICs than for MICs.

Note that the similar income-decile combinations fall into one of the following six
categories. In the first category, deciles are similar in terms of their total income. In the
second category, deciles are similar in terms of their per-capita income. In the third
category, deciles are similar in terms of their total and per-capita income. In the fourth
category, deciles are similar in terms of their total income and Gini coefficients. In the
fifth category, deciles are similar in terms of their per-capita income and Gini
coefficients. In the sixth category, deciles are similar in terms of their total, per-capita
income and Gini coefficients. Therefore, hypotheses R2.b H2 through HS are repeated six
times. Note that results obtained in the sixth category would provide the better measure

of FDI flow comparisons across HIC and MIC.

Again, because of likely investment time lags, this process is also repeated four

times (i.e., 0, 1, 2 and 3 years of investment lags).
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In summary, the tests related to RQ2.b aim at improving the comparison between
the response of HICs and MICs FDI flows to changes in total or per-capita income. It
does so by identifying the groups of income-deciles whose total and/or per-capita
incomes are statistically indistinguishable from one another, and based on that similarity,

analyzes how different/similar the FDI flows to HICs and MICs are.

Figure 3.1

RQ2.b Process and Hypotheses

If These Relationships Hold:
Hlo: WL{[ Dj Per-Capita Income ]MICx / [ Dz Per-Capita Income JHICy}, = 1

H1a: LL{[ Dj Per-Capita Income JMICx / [ Dz Per-Capita Income JHICy}, # 1

and/or
H2o: [L{[ Dj Income JMICx / [ Dz Income [HICy}, = 1
H2a: LL{[ Dj Income JMICx /[ Dz Income JHICy}, # 1

For countries x and y and decile combinations j andz=1, .., 1023
And If These Relationships Hold,

omifi
[Dz T. Income Jyy;cyor [Dz Per-Cap. Inc. Jyycy (M FDI HICy

H3o0:p1<0
H3a:1>0
Will These Relationships Also Hold? ?)

(+) significant
—_

[Dj T. Income Jygcx 01 [Dj Per-Cap. Inc. [y

FDI 1

H40:pB1<0
H4a: 1 >0

And If They Do, How Similar or Not Are Their Independent Variable Coefficients and Explanatory
Powers (i.e. RQ2.b H2-5)?

211



iii) Data Selection

Any study considering the use of income-inequality and income distribution data
is limited by the lack of harmonized data, due to differences in the unit of analysis and
income concepts in the surveys used by different countries. However, the United Nations
University World Institute for Development Economics Research (UNU-WIDER)
compiled a World Income-inequality Database (WIID2c), which discloses the unit of
analysis and income concepts used in the data it reports. Therefore, the WIID2c is the
source of income distribution and inequality data used in this thesis. The other data

source is the World Bank Development Indicators database.

As already mentioned, this study employs the use of income-deciles to analyze
the effects of variations in income within a country on FDI flows. The tests discussed

earlier make use of the following variables -

The dependent variable is the net FDI inflow, and the independent variables are
either the GDP PPP, the GDP PPP per-capita or both (depending on the test) for any of
the 1,023 possible income-decile combinations (excluding the zero sum combination).
Either at the country or decile levels, the GDP PPP is used as a measure of market size,
and the GDP PPP per-capita as a measure of market wealth/purchase power. At the

»59

country level, these two variables are central to the ‘convergence hypothesis’ idea,

>? Consistent with the empirical evidence, MNEs are more likely to arise when countries are more similar in

relative and absolute terms.
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which captures the essence of the HFDI theory.()O Like the literature, this study assumes
that high-income countries are the sole source of FDI flows. However, this study does not

identify source countries individually.

The following variables are drawn from the 2008 World Bank Development

Indicators Database:

o GDP PPP = GDP, PPP (constant 2005 international $).
. GDP PPP per-capita = GDP PPP divided by the total
population.

. FDI = Foreign direct investment, net inflows (BoP, current

US$).

As discussed earlier, the contribution of this dissertation is to introduce the
country’s income-deciles as part of the HFDI analysis. For each country and year, the

deciles are obtained from the WIID2c¢ database.

o D; = deciles [j=1...10].

Finally, each country used in this study was classified according to its

development level, which may change over time. The countries are grouped into a given

80 See for example Markusen and Venebles (1998, 2000) and Barrios (2003).
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development level category [i.e., high-income countries (HIC) or middle income

countries (MIC)] based on the World Bank’s classification (see Appendix A).

The next paragraphs discuss some of the data issues that need to be considered in

across-country studies concerned with income distribution.

In order to account for the income distribution within a country as part of an
across-country study, it is necessary to have comparable data; otherwise results may be

biased.

For instance, Milanovic (2006) notes that there exists some agreement in the
literature about the size of the global income-inequality, but not about which direction it
is going. He notes that most studies put the global income-inequality at the 63 to 66 Gini
coefficient level, with a standard deviation of between 2 to 3 Gini points.61 However,
while these studies agree on the levels, some show global inequality rising, some show it
declining, and some show no trend at all. The author interprets this phenomena as follows
- because of data limitations, all studies have numerous assumptions and measurement
errors that tend to off-set one another, thus producing similar levels of inequality.
Nonetheless, individually, the assumptions and measurement errors tend to bias each

study in terms of the direction of inequality.

811 This includes the following studies: Milanovic (2005), Bourguignon & Morrison (2002), Sala-i-Martin
(2002), Bhalla (2002), Dikhanov & Ward (2001), Dowrick & Akmal (2001), Sutcliffe (2003) and

Chotikapanich, Valenzuela & Rao (1997).
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There is an ongoing effort to standardize such data, however, the fact is that
income distribution surveys are very different from country to country. Among those
involved in this standardization effort are the Luxembourg Income Study, and the World
Bank's Living Standards Measurement Surveys (LSMS). Also, the United Nations
University World Institute for Development Economics Research (UNU-WIDER) has
compiled a World Income-inequality Database (WIID) drawing on data from the
Luxembourg Income Study (LIS); the Socio-Economic Database for Latin America and
the Caribbean (CEDLAS); Public Policies and Social Conditions: Monitoring the
Transition in Central and Eastern Europe and the Commonwealth of Independent States

Project (TransMONEE) among others.

The WIID database provides data on the measures of income-inequality (such as
the Gini coefficient), and on the different deciles that compose a country's Lorenz curve.
It reports data on a per country and per year basis. However, for each country and year, it
also identifies the unit of analysis used (i.e., household, family, person or tax unit), and
the type of income concept being wused (i.e., income/earnings or

consumption/expenditure).

Regarding the unit of analysis reported in the WIID database, the unit chosen for
this research was the person. The reason being that the other units reported (i.e.,
household, family or tax unit) may not be directly comparable across surveys, since the
number of people represented by each of these categories may vary across surveys, time

periods and countries.
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Regarding the income concept, observe that there is a debate between the use of
income versus consumption information. Those advocating for the use of the
consumption concept note that consumption better reflects the standard of living that
people enjoy. Note, however, that an across-country comparison based on consumption is
distorted by the availability and quality of credit and insurance markets within a country.
That is, the availability and quality of credit and insurance markets have a consumption
smoothing effect, which causes the distribution of consumption to be less unequal than
the distribution of income. Thus, one should expect consumption to be less unequal in
countries with good quality credit and insurance markets, than in countries with no or
lower quality credit and insurance markets. Therefore, the use of consumption-based
measures in a cross-country analysis of inequality will bias the results toward those
countries with better credit and insurance market availability. To avoid that, this study
considers the data based on an income/earnings concept, rather than a

consumption/expenditure concept.

Moreover, the WIID2c database ranks the data on a scale ranging from one
through four. A ranking of one means that the quality of the survey in terms of the unit of
analysis and the income concept used has been validated. A ranking of two means that
either the unit of analysis or the income concept used was validated, but not both. A
ranking of three means that neither of these has been validated. Finally, a ranking of four
means that information on these two aspects is unavailable, usually because the data are

too old.
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Since most of the data ranked with quality level one are of HICs, and HICs are the
focus of the HFDI theory, the database compiled for this research primarily reflects that.
Nonetheless, this study is based on data ranked up to three. Note that this is not a
limitation, because the reported quality has only to do with the validation of the reported
unit of analysis and the income concept performed by UNU-WIDER, and does not imply

that the data are right or wrong.

In summary, the WIID2c database allows the researcher interested in across-
country analysis of income distribution to select countries based on comparable units of
analysis and income concepts. For the database compiled for this dissertation, the person
is chosen as the unit of analysis and the income concept is based on income/earnings
rather than consumption/expenditure. To the extent that for the same year and country
more than one survey exists after applying such filters to the WIID2c database, the
records are averaged and proportionally normalized in order to have only one record per

combination of country and year.

3.3 — Chapter Conclusion

This chapter explained the selection of the variables, the methodology and the
data. Furthermore, it stated the testable hypotheses used to provide answers to research
questions of interest discussed in Chapter 1. It also provided an analytical framework to
supply theory based reasons for the proposed research questions and their underlying

hypotheses.
217



Chapter 3
Appendix 1
The Use of Country Level Per-capita Income in a Consumption-Motivated

Analysis: Empirical Limitations

Introduction

This appendix empirically demonstrates why the use of country level real per-
capita income is not adequate in a macro-economic analysis, where consumption is of
concern. In particular, it shows that because of the inequality and changes in the
distribution of income, the level and growth rate of the country level real per-capita
income may not be representative of that of the underlying population. This problem also
aggravates any consumption motivated analysis that involves the use of country level real
per-capita income figures as a basis for market-scale comparisons across countries, which

is the case of the current HFDI literature.

The key insight gained by analyzing and synthesizing the relationship among the
level of income-inequality, the level of real income, and the distribution of income (i.e.,
the distribution of income-deciles) of two high-income countries (i.e., Ireland and the
United Kingdom), is that the use of country-level real per-capita income is not adequate
for an analysis where consumption is of concern, especially when it involves cross-

country comparisons.

The data used were extracted from the WIID database, and include income-

deciles and Gini indexes that are based on personal income, as opposed to household
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income information. The concept of a household income is problematic to the extent that
it may vary from country to country, which may bias the analysis. The real income capita
(i.e., GDP, PPP at constant 2000 international $) and total population figures used are,

from the World Bank’s Development Indicators database.

Ireland

As may be observed in Figure 1.a, in the case of Ireland, real aggregate income
(i.e., GDP PPP) exhibits a statistically significant positive trend over the 1987-2001
period, while income-inequality as measured by the Gini coefficient exhibit a statistically
significant negative trend. Also, observe that in 2001, Ireland’s Lorenz curve dominated
that of 1987 (Figure 1.b). Furthermore, note that the correlation between aggregate
income and income-inequality was -0.92, which is statistically significantly different

from zero at an alpha of 0.05 (Table 1).

Over the 1987-2001 period, at the same time that the real aggregate income was
growing, the income shares of the deciles were changing relative to one another (Table
2). Note that individually, the top three deciles exhibit a statistically significant
downward trend, deciles one through four have statistically significant upward trends,

and deciles five through seven do not have statistically discernible trends (Table 1).

Table 2 shows that the highest level of negative linear association among all
possible combinations of deciles and the Gini coefficient is given by the group containing
deciles one, two, three, four, five and six, which as a group have a correlation coefficient

of 0.99. Thus, the increase in income share of this group is linearly related to the
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reduction in income-inequality. Since all decile shares add to unit, a symmetrically
opposite result is obtained from an increase in the share of income of the group consisting

of deciles seven, eight, nine and ten.

By segregating the deciles into these two groups, it is possible to observe that one
shows an upward trend and the other a downward trend (Table 3). The group with an
upward trend is positively linearly related to real income and negatively linearly related
to Gini. Again, note that because these deciles groups add to unit, they have
symmetrically opposite linear relations between them, and mirror each other's

relationship with the other variables.
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Figure 1

Figure A - Deciles, Gini and Aggregate Income
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Table 1

IRL Statistically Significant Coefficients of Correlation
D1 D2 D3 D4 D5 D6 D7 D8 D9 D10 GDP GDPCap _Gini Year
D1| 1.00
D2| 0.77 | 1.00
D3 0.84 | 1.00
D4 0.71 0.98 | 1.00
D5 0.74 | 076 | 1.00
Dé 0.87 | 1.00
D7 0.68 | 0.84 | 1.00
D8| (0.94) | (0.87) 1.00
D9 (0.77) | (0.74) 0.83 | 1.00
D10 (0.77) | (0.75) | (0.92) | (0.93) 1.00
GDP 0.86 | 0.91 0.84 | 0.75 [ 0.76 (0.67) (0.84) 1.00
GDPCap 0.88 | 0.91 0.84 | 0.73 [ 0.73 (0.70) | (0.67) | (0.82) 1.00 1.00
Gini (0.90) | (0.92) | (0.85) | (0.79) | (0.68) 0.75 | 0.67 | 0.85 (0.92) 0.92) [1.00 |
Year| 0.72 | 095 | 0.85 | 0.73 (0.86) | (0.75) | (0.69) 0.95 0.96 (0.9 1.00

Table 2

Dep Var Model Regress R-Square Correl. Coef. Estimate Probt D1 D2 D3 D4 D5 D6 D7 D8 D9 D10

Gini M_15 0.99 0.99 1.34 0.00% D7 D8 D9 D10
Gini M_1008 0.99 (0.99) (1.34) 0.00% D1 D2 D3 D4 D5 D6
Table 3
IRL SUB Statistically Significant Coefficients of Correlation @ 0.05
DOWN TREND  UP TREND GDP GDPCap Gini Year
DOWN TREND
UP TREND (1.00)
GDP (0.95) 0.95
GDPCap (0.94) 0.94 1.00
Gini 0.97 (0.97) (0.92) (0.92)
Year (0.87) 0.87 0.95 0.96 (0.91) |

An analysis of the group of deciles with a positive trend reveals that it
experienced an absolute increase in its share of total income from 32.7 percent to 40
percent or of 7.3 percent over the 1987-2001 period. This represents a relative increase of

22 percent. Conversely, the group of deciles with a negative trend had an absolute decline
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in its share of total income of 7.3 percent from 67.3 percent to 60 percent over the same

period, which represents a relative decline of 11 percent.

Note that over this period, the group that experienced a relative gain of income
share of 22 percent, experienced a real income growth that was proportionately more than
that of the country’s real aggregate income. Conversely, the group that had a relative loss
of income share of 11 percent, experienced a real income growth that was proportionately

less than the country’s real aggregate income.

Furthermore, note that the group that lost 7.3 percent of their absolute share of
aggregate income consisted of four deciles, while the group that gained 7.3 percent
consisted of six deciles. Because the reduction in inequality followed a de-concentration
of income, going from a smaller and more affluent percentage of the population (i.e., 40
percent), to a larger and less affluent percentage of the population (i.e., 60 percent), the
overall real per-capita income is biased towards the less affluent percentage of the
population. Only when the currently less affluent percentage of the population has a 60

percent share of aggregate income, would real per-capita income be equalized.

Until that point, however, the absolute difference in dollar and percentage terms
between the real per-capita income of the larger, but less affluent group, and the
country’s overall per-capita income is smaller than the absolute difference in dollar and
percentage terms between the real per-capita income of the smaller, but more affluent

group, and the country’s overall per-capita income.

223



That is in 1987, the less affluent (but larger) group had a 32.7 percent share of
aggregate income, while that of the more affluent (but smaller) group had 67.3 percent.
However, in 1987 the per-capita income of the less affluent (but larger)group was 46
percent less than the country’s average per-capita income, while the per-capita income of
the more affluent (but smaller) group was 68 percent more than the country’s average
per-capita income. By 2001, the less affluent (but larger) group’s share of aggregate
income was 40 percent, and that of the more affluent group was 60 percent. However, by
2001 the per-capita income of the less affluent group was 33 percent less than the
country’s average per-capita income, while the per-capita income of the more affluent
group was 50 percent more than the country’s average per-capita income. Thus, note that
as the income-inequality decreased, and the real per-capita income of these two groups
converged towards the average real per-capita income, the larger group converged at a

slower rate than the smaller group, because it weighs-in more on the average figure.

Hence, as the income-inequality declined, both groups’ per-capita income moved
towards the average level per-capita income. However, since the larger group dominates
the average per-capita income, the larger group is always closer to the average, and thus
is converging towards the average at a slower rate. Conversely, since the larger group
dominates the average per-capita income, the smaller group is always further away from

the average, and thus is converging towards the average at a faster rate.

Great Britain
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In the case of Great Britain, real aggregate income (i.e., GDP PPP) and income-
inequality as measured by the Gini coefficient, exhibit statistically significant positive
trends over the 1975-2002 period (Figure 2.a). Also, observe that in 2002, Great Britain’s

Lorenz curve was dominated by that of 1975 (Figure 2.b).
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Great Britain

Figure 2

Figure A - Deciles, Gini and Aggregate Income Pattern
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Furthermore, note that the correlation between aggregate income and income-

inequality was +0.84, which is statistically significantly different from zero (Table 4).

Table 4
GBR Statistically Significant Coefficients of Correlation
D1 D2 D3 D4 D5 D6 D7 D8 D9 D10 GDP GDPCap _Gini Year
D1| 1.00
D2| 0.97 | 1.00
D3| 0.94 | 0.99 [ 1.00
D4| 094 | 0.97 [ 099 | 1.00
D5| 0.92 | 0.95 [ 097 | 0.99 [ 1.00
D6| 0.88 | 0.89 [ 0.92 | 0.95 [ 0.98 | 1.00
D7| 062 | 068 [ 0.74 | 0.77 | 0.80 | 0.78 [ 1.00
D8 1.00
D9| (0.87) | (0.89) | (0.86) | (0.84) | (0.82) | (0.73) | (0.47) 1.00
D10 (0.95) | (0.96) [ (0.98) | (0.99) [ (0.99) | (0.97) | (0.80) 0.78 | 1.00
GDP| (0.83) | (0.77) | (0.79) | (0.82) | (0.84) | (0.91) [ (0.65) | (0.43) [ 0.53 | 0.88 1.00
GDPCap| (0.83) [ (0.78) | (0.79) | (0.82) | (0.85) [ (0.92) | (0.65) | (0.42) | 0.54 | 0.89 1.00 1.00
Gini| (0.97) | (0.99) | (0.99) | (0.99) | (0.98) | (0.94) | (0.74) 0.85 | 0.99 0.84 0.85 1.00 |
Year| (0.87) [ (0.83) | (0.85) [ (0.88) | (0.90) | (0.95) | (0.67) 0.61 | 0.92 0.98 0.98 0.89 [ 1.00

Over the 1975-2002 period, at the same time that the real aggregate income was
growing, the income shares of the deciles were changing relative to one another. Note
that individually, the top two deciles exhibit statistically significant upward trends,
deciles one through seven show statistically significant downward trends, and deciles

eight has no statistically discernible trend.

Table 5

Dep Var Model Regress R-Square Correl Coef. Estimate Probt D1 D2 D3 D4 D5 D6 D7 D8 D9 D10
GBR M_7 1.00 1.00 1.36 0.00% D8 D9 D10
GBR M_1016 1.00 -1.00 -1.36 0.00% D1 D2 D3 D4 D5 D6 D7

Table 5 shows that there is a high level of negative linear association between the

Gini coefficient and the group that includes deciles one through seven, which as a group
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has a correlation coefficient of 1.00. Also, there is a high level of positive linear
association between the Gini and the complementing group that contain deciles eight
through ten. Thus, the increase in income share of this smaller group is linearly related to

the observed increase in income-inequality.

By segregating the deciles into these two groups, it is possible to observe that one
shows an upward trend and the other a downward trend (Table 6). The group with an
upward trend is positively linearly related to real income and the Gini index. Again, note
that because these decile groups add to one, they have symmetrically opposite linear

relations between them, and mirror each other’s relationships with the other variables.

Table 6
GBR Statistically Significant Coefficients of Correlation @ 0.05
DOWN TREND _ UP TREND GDP GDPCap Gini Year
DOWN TREND
UP TREND (1.00)
GDP (0.84) 0.84
GDPCap (0.84) 0.84 1.00
Gini (1.00) 1.00 0.84 0.85
Year (0.89) 0.89 0.98 0.98 0.89 [

An analysis of the group of deciles with a positive trend reveals that it
experienced an absolute increase in its share of total income from 46.0 percent in 1975 to
53.8 percent in 2002, or a 7.8 percent increase. This represents a relative increase of 16.9
percent. Conversely, the group of deciles with a negative trend had an absolute decline in
their share of total income of 7.8 percent from 54 percent in 1975, to 46.2 percent in
2002, which represents a relative decline of 14.4 percent. Thus, these two groups of

deciles almost perfectly switched their income share positions over this period.
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The real per-capita income of the smaller group, which experienced a relative
gain of income share of 16.9 percent, grew proportionately more than the country’s real
aggregate income. The real per-capita income of the larger group, which had relative loss
of income share of 14.4 percent, grew proportionately less than the country’s real

aggregate income over the period of analysis.

Furthermore, note that the group that lost 7.8 percent of its absolute share of
aggregate income is the larger group containing seven deciles, while the group that
gained 7.8 percent is the smaller group containing three deciles. Because the increase in
inequality follows a concentration of income, going from a larger and less affluent
percentage of the population (i.e., 70 percent) to a smaller and more affluent percentage
of the population (i.e., 30 percent), the overall real per-capita income is biased towards
the less affluent percentage of the population. Only when the currently more affluent
percentage of the population has a 30 percent share of aggregate income, would real per-
capita income be equalized. However, they are already beyond that point and moving

further away.

Hence, the absolute difference in dollar and percentage terms between the real
per-capita income of the smaller (but more affluent) group, and the country’s overall per-
capita income, is higher than the absolute difference in dollar and percentage terms
between the real per-capita income of the larger (but less affluent) group, and the

country’s overall per-capita income.
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Therefore, in 1975 the larger, but less affluent group’s share of aggregate income
was 54 percent, and that of the smaller, but more affluent group was 46 percent.
However, the per-capita income of the larger, but less affluent group, was 23 percent less
than the country’s average per-capita income, while the per-capita income of the more

affluent group was 53 percent more than the country’s average per-capita income.

By 2002 these two groups income shares had almost perfectly switched positions,
where the larger but less affluent group’s share of aggregate income was 46.2 percent and
that of the smaller but more affluent group was 53.8 percent. However, the per-capita
income of the larger group was 34 percent less than the country’s average per-capita
income, while the per-capita income of the more affluent group was 79 percent more than
the country’s averaged per-capita income. Thus, note that as the income-inequality
increased, the real per-capita income of these two groups diverged away from the average
real per-capita income. Furthermore, the larger group’s real per-capita income diverged at
a slower rate than the smaller group, because it weighs more on the average per-capita

income.

Hence, as the income-inequality increased, both groups’ per-capita income moved
away from the average level per-capita income. However, since the larger group
dominates the average per-capita income it is always closer to the average, and thus is
diverging away from the average at a slower rate. Conversely, since the larger group
dominates the average per-capita income, the smaller group is always further away from

the average, and thus is diverging away from the average at a faster rate.
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Implications of the Dynamics of a Country’s Income Distribution

The empirical analysis above suggests that the dynamics of the income
distribution may reveal valuable information that is absent from the use of average real
per-capita income figures. Such information may help to further differentiate among
groups of countries that nonetheless ‘belong’ in the same average income-level category
or find similarities among countries that do not ‘belong’ in the same average income-
level category. In this regard, such information may be used to improve upon the location

part of the existing HFDI theory.

In particular, and as is explained next, in the presence of rising or falling income-
inequality a country’s real per-capita income may be a poor measure of the level and the
growth rate of the real per-capita income of the majority of its population. Hence, the
level and growth rate of the country’s real per-capita income may be inadequate in an

analysis where consumer’s preferences matter, as is the case with the HFDI activity.

As was observed in the empirical examples above, if there is income-inequality, it
is because at least one quantile of the population has more income share than its share in
the population, and one other quantile has less income share than its share in the
population. Assume that there are two distinct groups whose population’s shares are not
equal. Then, as the income distribution converges to (or diverges from) perfect equality,
the per-capita income of the group with the larger share of the population will always be

closer to the country’s average per-capita income-level. This is simply because the
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country’s income per-capita is the weighted average of these two groups’ respective per-

capita incomes.

Table 7

Population Share Population Share
Rise Fall Rise Fall
60% 40% 30% 70%
Income Share Avg Per Capita Income Income Share Avg Per Capita Income
% Distance from % Distance from
% $ Country % $ Country
Averaged Averaged
Rise Fall |Rise Fall COUNTRY Avg| Rise Fall Rise Fall |Rise Fall COUNTRY Avg| Rise Fall
10 90| 2 23 10| 83% 125% 10 9] 3 13 10| 67% 29%
20 80 3 20 10| 67% 100% 20 go] 7 11 10| 33% 14%
30 70 5 18 10| 50% 75% 30 70l 10 10 10| 0% 0%
40 60 7 15 10| 33% 50% 40 60] 13 9 10| 33% 14%
50 50 8 13 10| 17% 25% 50 50| 17 7 10| 67% 29%
60 401 10 10 10| 0% 0% 60 40] 20 6 10 | 100% 43%
70 30| 12 8 10 17% 25% 70 30] 23 4 10| 133% 57%
80 20] 13 5 10| 33% 50% 80 20| 27 3 10 | 167% 1%
90 10] 15 3 10 | 50% 75% 90 10] 30 1 10 | 200% 86%
GDP 1,000 GDP 1,000
Population 100 Population 100

This is demonstrated in the examples in Table 7 above, which on the left-hand
side illustrates Ireland’s population shares in relation to the movement in income-
inequality, where the group with 60 percent of the population experienced a rise in the
income share, while the group with 40 percent experienced a decline in income share. On
the right-hand side is the case of Great Britain, where the group with 30 percent of the
population experienced a rise in income share, while the group with 70 percent

experienced a decline. The GDP and population figures were chosen and kept fixed for

illustrative purposes.
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Observe that, irrespective of the percentage of the population size, the real income
of the group that experiences a gain in its income share always grows more than
proportionately to the country-level real aggregate income and vice versa. Thus, when the
per-capita income is of concern, knowing the level of the real aggregate income and the
level of income-inequality is not enough, since there is no information about the relative
sizes of the groups that are either experiencing an increase or a decrease in their shares of

income.

Consider the Irish case with growing real income and falling inequality:

Descriptive information:

o GDP is growing.

. Gini is falling.

. The rich minority is losing income share.
. The poor majority is gaining income share.
Implications:
. The rich minority’s income grows less than proportionately to

country’s income
. The poor majority’s income grows more than proportionately to

country’s income.
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o The country’s per-capita income grows proportionately to the
country’s income.

. The rich minority’s per-capita income is farther away from
country’s per-capita income, than poorer majority’s income is away from
country’s per-capita income.

. Since inequality is falling, both the per-capita income of the rich
minority and the poor majority are moving closer, and converging towards

the average per-capita income.

However,

. Applied to the 60 percent poor majority of Ireland’s population,
the country’s per-capita income decreasingly overstates the level of that
segment of the population’s per-capita income, but it understates its
growth rate.

o Applied to the 40 percent rich minority of Ireland’s population, the
country’s per-capita income decreasingly understates the level of that
segment of the population’s per-capita income, but overstates its growth

rate.

Conversely, consider this same case with growing real income and falling

inequality, but:

Descriptive information:
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o GDP is growing.

. Gini is falling.

J The rich majority is losing income share.
. The poor minority is gaining income share.
Implications:
. Rich majority’s income grows less than proportionately to

country’s income.

. Poor minority’s income grows more than proportionately to
country’s income.

o Poor minority’s per-capita income is farther away from the
country’s per-capita income, than the richer majority’s income is away
from the country’s per-capita income.

o Since inequality is falling, both the per-capita income of the rich
majority and the poor minority are moving closer and converging towards

the average per-capita income.

However,

. Applied to the poor minority of this population, the country’s per-
capita income decreasingly overstates the level of that segment of the

population’s per-capita income, but understates its growth rate.
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o Applied to the rich majority of this population, the country’s per-
capita income decreasingly understates the level of that segment of the

population’s per-capita income, but overstates its growth rate.

Consider the British case with growing real income and growing inequality:

Descriptive information

o GDP is growing.

o Gini is growing.
. Rich minority are gaining income share.
. Poor majority are losing income share.
Implications:
o Rich minority’s income grows more than proportionately to

country’s income.
o Poor majority’s income grows less than proportionately to
country’s income.
. The country’s per-capita income grows proportionately to the
country’s income
. Rich minority’s per-capita income is farther away from the
country’s per-capita income, than the poorer majority’s income is away

from the country’s per-capita income.
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o Since inequality is growing, both the per-capita income of the rich
minatory and the poor majority are moving away from the average per-

capita income.

However,

. Applied to the 70 percent poor majority of the U.K.’s population,
the country’s per-capita income increasing overstates that segment of the
population’s per-capita income, and overstates the growth rate of that
segment of the population’s per-capita income.

. Applied to the 30 percent rich minority of the U.K.’s population,
the country’s per-capita income increasingly understates the level of that
segment of the population’s per-capita income, and understates the growth

rate of that segment of the population’s per-capita income.

Conversely, consider this same case with growing real income and falling

inequality, but:

Descriptive information:

o GDP is growing.

o Gini is growing.
o The rich majority is gaining income share.
o The poor minority is losing income share.
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Implications:

o Rich majority’s income grows more than proportionately to
country’s income.

. Poor minority’s income grows less than proportionately to
country’s income.

. The country’s per-capita income grows proportionately to the
country’s income.

o Poor minority’s per-capita income is farther away from the
country’s per-capita income, than richer majority’s income is away from
the country’s per-capita income.

o Since inequality is growing, both the per-capita income of the rich
majority and the poor minority are moving away from the average per-

capita income.

However:

o Applied to the rich majority of this population, the country’s per-
capita income increasingly understates the level of that segment of the
population’s per-capita income, and understates the growth rate of that
segment of the population’s per-capita income.

. Applied to the poor minority of this population, the country’s per-

capita income increasingly overstates the level of that segment of the
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population’s per-capita income, and overstates the growth rate of that

segment of the population’s per-capita income.

Conclusion

Therefore, this discussion of analytical motivations suggests that in the presence
of rising or falling income-inequality, a country’s per-capita income may understate or
overstate the level and the growth rate of the per-capita income of the majority of its
population. Hence, the use of country level real per-capita income is not adequate for an
analysis where consumption is of concern, especially when it involves cross-country
comparisons. In this regard, the analysis that directly considers the income distribution
within a country addresses the distortions imposed by solely relying on the country level

real per-capita income information.
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4.1 - Introduction
This chapter presents the empirical findings of this study and an analysis of the
results. The findings for each of the three research questions and their respective

hypotheses are discussed in turn.

4.2 - Research Question 1 (RQ1)

Research question one is concerned with establishing if variations in income-
levels in high-income countries impact foreign direct investment flows.

In order to establish that, the alternative hypothesis 1 empirically investigates if
there are income-decile combinations containing less than all income-deciles, which
explain more of the variability in FDI than the combination containing all income-
deciles.

Furthermore, two supporting hypotheses are empirically investigated to assess the
expectation that those income-decile combinations satisfying the alternative of hypothesis
1 also enjoy a more homogeneous distribution of income, and if the gain in explanatory
power for moving from the total to the decile-level income measure is relatively larger
for the group of countries with a more unequal distribution of income than for the group
of countries with a more equal distribution of income.

As is also discussed throughout this chapter, due to data hurdles encountered
during the empirical analysis, such as the possible presence of outliers, and in order to
address some points raised by the committee, the analysis is also conducted based on sub-

samples and time lags that deviate somewhat from those stated in the previous chapters.
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4.2.a - Hypothesis 1, 2, and 3

The empirical analysis of hypotheses 1, 2 and 3 based on the total HIC sample
was conducted on FDI-lagged by 0, 1, 2 and 3-years. As such, only lag 3 produced
statistical meaningful results. The possibility of outliers was also investigated, and a re-
assessment of hypothesis 1, 2 and 3 on FDI-lagged by 0, 1, 2 and 3-years was performed.
In this case, only lags 2 and 3 produced statistical meaningful results. These

investigations are discussed next.

4.2.a.i - FDI-lagged by 3-years

Hypothesis 1

Table 4.1 shows the top 10 decile combinations ranked by R-square plus the
combination containing all income-deciles (i.e., M_1023) obtained by regressing FDI
lagged by 3 years onto the GDP and GDP per-capita of 201 observations spanning 24
countries®® and 24 years.*

There were 449 statistically significant decile combinations with R-square values

higher than that obtained from the combination containing all income-deciles (i.e.,

62 Australia, Austria, Belgium, Canada, Denmark, Finland, France, Germany, Greece, Ireland, Israel, Italy,
Korea, Luxembourg, Netherlands, New Zealand, Norway, Portugal, Slovenia, Spain, Sweden, Switzerland,
United Kingdom and United States.

531980, 1981, 1982, 1983, 1984, 1985, 1986, 1987, 1988, 1989, 1990, 1991, 1992, 1993, 1994, 1995, 1996,

1997, 1998, 1999, 2000, 2001, 2002 and 2003.
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M 1023) of 46.77 percent. Therefore, regarding RQ1 H1, for this sample it is possible to
reject null hypothesis in favor of the alternative.

Note that for these 449 decile combinations there was no positive or negative
autocorrelation based on the Durbin-Watson test; the distribution of the error terms was
statistically not different from normal with the Shapiro-Wilk W statistics close to one;
and no multicolinearity was detected with the variables' VIF being lower than the models'
VIF. However, the error terms exhibit heteroskedastic variance. Therefore, the t-tests
were corrected for the heteroskedastic variance. The t-tests were re-computed with the
standard deviations based on the variances obtained from the consistent covariance of
estimates procedure proposed by White (1980).%*

Observe that Chart 4.1 shows the prevalence of the individual deciles among
these 449 decile combinations. They were dominated in descending order by D1, D2, D3,
D10, D4, D5, D6, D9, D8 and D7. Furthermore, note that among the top 10 combinations
the prevalence of the individual deciles in descending order is given by D1, D2, D3, D4

and D5.

Hypothesis 2
Regarding RQ1 hypothesis 2, for 248 or 55 percent of these 449 decile
combinations it is possible to fail to reject the null hypothesis, while for 201 or 45 percent

of these 449 decile combinations it is possible to reject the null in favor of the alternative.

% White, H (1980). A heteroskedsticity consistency covariance matrix estimator and a direct test of

heteroskedsticity. Econometrica, 48, 817-838.
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Therefore, considering all 449 decile combinations, on average the decile combinations
with an explanatory power higher than that of M_1023 have a more unequal distribution
of income (i.e., have a higher Gini coefficient). Observe, however, that all of the top 10
decile combinations ranked by R-square shown on Table 4.1 have Gini coefficients lower

than that of M_1023.

Hypothesis 3

Regarding RQ1 hypothesis 3, first, the simple method described in Chapter 3, p.
158 is applied to cluster countries into a high® and a low®® Gini coefficient group. Then
an independent sample t-test is conducted. First, a Folded F-test for homoskedasticity is
conducted to test if the assumption that the two populations have unequal variance hold
or not. Based on that result, either an equal-variance t-test using the Pooled method, or an
unequal-variance t-test using the Satterthwaite method is conducted (Table 4.2).

Since in Table 4.2 the p-value of the F-test for homoskedasticity is <0.0001,
which is less than 0.05, it is possible to reject the null hypothesis of homoskedasticity.
Therefore, the appropriate test for the independent samples is the unequal variance t-test.
Since the p-values associated with the unequal variance t-statistic is <0.0001/2 which is
lower than the pre-set alpha value of 5 percent, and the means of the high and low Gini

coefficient groups are consistent in direction with the alternative hypothesis (i.e., 11, g

(1.0235) > ., ¢ (1.0161) it is possible to reject the null hypothesis. Therefore, in this

65 Israel, United States, New Zealand, Portugal, Norway, Switzerland, Greece and Ireland.

% Netherlands, Belgium, Luxembourg, Australia, Denmark, Sweden, Slovenia and Finland.

244



case, as expected, changing the unit of analysis from the country to the decile level
produces a relative higher gain in explanatory power for the high Gini coefficient group

than for the low Gini coefficient group.
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3 yearlagged FDI

Table 4.1 and Chart 4.1 — FDI-lagged by 3-years

Model Variable OLS_Coefficient OLS_Pval OLS TRsq D1
M_768 Interce pt (18.66) 0.000% 50.460% D1 D2 - - - - - - - -
M_768 GDPCap768 117 0.000% 50.460% D1 D2 - - - - - - - -
M_768 GDP768 0.37 0.000% 50.460% D1 D2 - - - - - - - -
M_896 Interce pt (21.11) 0.000% 49.830% D1 D2 D3 - - - - = 5 o
M_896 GDPCap896 1.27 0.000%  49.830% D1 D2 D3 - - - - - o o
M_896 GDP896 0.37 0.000% 49.830% D1 D2 D3 - - - - = o o
M_640 Interce pt (20.98) 0.000% 49.810% D1 - D3 - - - - - - -
M_640 GDPCap640 1.28 0.000% 49.810% D1 - D3 - - - - - - -
M_640 GDP640 0.37 0.000% 49.810% D1 - D3 - - - - - - -
M_256 Interce pt (20.34) 0.000% 49.640% - D2 - - - - - S 5 -
M_256 GDPCap256 1.26 0.000%  49.640% - D2 - - - - - o o o
M_256 GDP256 0.37 0.000%  49.640% - D2 - - - - - o o o
M_832 Interce pt (22.26) 0.000% 49.600% D1 D2 - D4 - - - - - -
M_832 GDPCap832 1.33 0.000% 49.600% D1 D2 - D4 - - - - - -
M_832 GDP832 0.37 0.000% 49.600% D1 D2 - D4 - - - - - -
M_576 Interce pt (22.54) 0.000% 49.400% D1 - - D4 - - - = S o
M_576 GDPCap576 1.35 0.000%  49.400% D1 - - D4 - - - - o o
M_576 GDP576 0.37 0.000%  49.400% D1 - - D4 - - - - o o
M_960 Interce pt (22.53) 0.000% 49.240% D1 D2 D3 D4 - - - - - -
M_960 GDPCap960 1.33 0.000% 49.240% D1 D2 D3 D4 - - - - - -
M_960 GDP960 0.37 0.000% 49.240% D1 D2 D3 D4 - - - - - -
M_800 Interce pt (23.06) 0.000% 49.190% D1 D2 - - D5 - - - - -
M_800 GDPCap800 1.36 0.000%  49.190% D1 D2 - - D5 - - - - -
M_800 GDP800 0.37 0.000% 49.190% D1 D2 - - D5 - - - - -
M_512 Interce pt (10.71) 0.000% 49.210% D1 - - - - - - - - -
M_512 GDPCap512 0.84 0.000% 49.210% D1 - - - - - - - - -
M_512 GDP512 0.35 0.000% 49.210% D1 - - - - - - - - -
M_704 Interce pt (22:73) 0.000% 49.000% D1 - D3 D4 - - - = S o
M_704 GDPCap704 1.35 0.000%  49.000% D1 - D3 D4 - - - - o o
M_704 GDP704 0.37 0.000%  49.000% D1 - D3 D4 - - - - o o
M_1023 Interce pt (25.33) 0.000% 46.770% D1 D2 D3 D4 D5 D6 D7 D8 D9 D10
M_1023 GDPCap1023 1.43 0.000%  46.770% D1 D2 D3 D4 D5 D6 D7 D8 D9 D10
M_1023 GDP1023 0.36 0.000% 46.770% D1 D2 D3 D4 D5 D6 D7 D8 D9 D10
TOTAL COMBINATIONS 449 449 449 449 449 449 449 449 449 449
COMBINATIONS CONTAINING DECILE
Number 333 304 272 252 223 182 139 140 168 255
% 74% 68% 61% 56% 50% 41% 31% 31% 37% 57%
DECILE PROFILE

80%
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50%

40%

30%

20%

10%

0%

D1

D2 D3 D4 D5 D6 D7 D8 D9 D10

246




Table 4.2 — Lag 3 - Hypothesis 3 — Simple Clusters

Ho Ha Test Val d.f. p-Val
Num.=501
_ Folded 10.
GhighGini - CTlow.Gini GhighGini * G/omGini F-test 9 Deno.=50 <0.0001
2
[ [
2 2
Rtop.decilacambinations /Rull.deciles 2 /R2

]H.Gini coefficient top.decile.combinations all .deciles Indep.

H.Gini coefficient
] g samples | <0.0001/
[ t-test 6 592 )
2 2 [ (unequa
top.decile.combinations /RallAdeciles R2 /R2 1 Var')

top .decile.combinations all.deciles

L.Gini coefficient
] ]L.Gini coefficient

Also as described in Chapter 3, p. 158, based on the Cubic Clustering Criterion,
Pseudo F Criterion (PSF), the Pseudo t* criterion, and the Centroid Distance approaches
three clusters are selected and the countries in the high® and a low® Gini coefficient
groups are used in an independent sample t-test. First, a Folded F-test for
homoskedasticity is conducted to test if the assumption that the two populations have
unequal variance hold or not. Based on that result, either an equal-variance t-test using
the Pooled method, or an unequal-variance t-test using the Satterthwaite method is
conducted (Table 4.3).

Since in Table 4.3 the p-value of the F-test for homoskedasticity is <0.0001,
which is less than 0.05, it is possible to reject the null hypothesis of homoskedasticity.
Therefore, the appropriate test for the independent samples is the unequal variance t-test.

Since the p-values associated with the unequal variance t-statistic is <0.0001/2 which is

67 Israel, United States, New Zealand, Portugal, Norway and Switzerland.

%8 Netherlands, Belgium, Luxembourg, Australia, Denmark, Sweden, Slovenia, Germany and Finland.

247



lower than the pre-set alpha value of 5 percent, but the means of the high and low Gini

coefficient groups are not consistent in direction with the alternative hypothesis [i.e.,

( 1.0064) < p,, g (1.0127)] it 1s possible to fail to reject the null hypothesis.

Hoign Gini
Therefore, the removal of Greece and Ireland form the high Gini coefficient group, and
the inclusion of Germany in the low Gini coefficient group causes the rejection of the
null hypothesis to fail. In this case, therefore, the relative gain in explanatory power from
changing the unit of analysis from the country to the decile level is higher for the low

Gini coefficient group.

Table 4.3 — Lag 3 - Hypothesis 3 — Complex Clusters

Ho Ha Test Val d.f. p-Val
- Num.=504 | <0.00
GhighGini - CTlow.Gini GhighGini # CTlow.Gim' Folded F-test 1.59 Deno.=506 01
[
2 2 2 2
Rtop.decilacambinations /Rall.decih [Rtop.decilefambination: /Rull.deciles
]H.Gini coefficient < ]H.Gini coefficient > Indep- <0.00
samples t-test | -11.7 958
[ [R> /R | 01/2
2 / 2 top.decile.combinations all .deciles (unequa Var')
top.decile.combinations all .decild ]L'Gi“i coefficient
]L.Gini coefficient

Cross-section and time-series effects
Because of the unbalanced nature of the underlying data, an analysis is conducted
as described in Chapter 3, p. 154 to identify the presence of cross-section and time-series

effects.
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Cross-section effect
First, the robustness of the results presented is checked against the possibility of a

cross-section effect by averaging each country’s observations across time.

Cross-Section Effect — Hypothesis 1

Table 4.4 shows the top 10 decile combinations ranked by R-square plus the
combination containing all income-deciles (i.e., M_1023) obtained by regressing FDI-
lagged by 3-years onto the GDP and GDP per-capita of the 24 observations spanning 24
countries.”

There were 499 statistically significant decile combinations with R-square values
higher than that obtained when combination containing all income-deciles (i.e., M_1023).
Therefore, with regards to RQ1 H1, it is possible to reject null hypothesis in favor of the
alternative.

Note that for these 499 decile combinations there was no positive autocorrelation
based on the Durbin-Watson test; however, the test for negative autocorrelation was
inconclusive, and therefore the maximum likelihood estimates corrected for first order
autocorrelation assuming the error terms follow an AR(1) process is used. The
distribution of the error terms was statistically not different from normal with the

Shapiro-Wilk W statistics close to one; no multicolinearity was detected with the

8 Australia, Austria, Belgium, Canada, Denmark, Finland, France, Germany, Greece, Ireland, Israel, Italy,
Korea, Luxembourg, Netherlands, New Zealand, Norway, Portugal, Slovenia, Spain, Sweden, Switzerland,

United Kingdom and United States.
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variables' VIF being lower than the models' VIF. Finally, the error terms exhibit
homoskedastic variance.

Observe that Chart 4.2 shows the prevalence of the individual deciles among
these 499 decile combinations. They were dominated in descending order by D1, D2, D3,
D4, D5, D6, D7, D8, D9 and D10. Furthermore, note that among the top ten
combinations the prevalence of the individual deciles in descending order is given by D1,

D2, D3, D4 and DS.

Cross-Section Effect — Hypothesis 2

Regarding RQ1 H2, for 89 or 18 percent of these 499 decile combinations it is
possible to fail to reject the null hypothesis, while for 410 or 82 percent of these 499
decile combinations it is possible to reject the null in favor of the alternative. Therefore,
considering all 499 decile combinations, on average the decile combinations with an
explanatory power higher than that of M_1023 have a more equal distribution of income
(i.e., have a lower Gini coefficient). Also, observe that all of the top 10 decile
combinations ranked by R-square shown on Table 4.4 have Gini coefficients lower than

that of M_1023.

Cross-Section Effect — Hypothesis 3
Regarding RQ1 H3, first, the simple method described in Chapter 3, p. 158 is

applied to cluster countries into a high”® and a low”" Gini coefficient group. However, the

" Israel, United States, New Zealand, Portugal, Norway, Switzerland, Greece and Ireland.

" Netherlands, Belgium, Luxembourg, Australia, Denmark, Sweden, Slovenia and Finland.
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high Gini coefficient group generated with simple method does not result in significant
coefficients at an alpha of 5 percent.

Once again, as described in Chapter 3, p. 158, based on the Cubic Clustering
Criterion, Pseudo F Criterion (PSF), the Pseudo t* criterion and the Centroid Distance
approaches three clusters are selected and the countries in the high’* and a low” Gini
coefficient groups are used in an independent sample t-test. First, a Folded F-test for
homoskedasticity is conducted to test if the assumption that the two populations have
unequal variance hold or not. Based on that result, either an equal-variance t-test using
the Pooled method, or an unequal-variance t-test using the Satterthwaite method is
conducted (Table 4.5).

Since in Table 4.5 the p-value of the F-test for homoskedasticity is <0.0001,
which is less than 0.05, it is possible to reject the null hypothesis of homoskedasticity.
Therefore, the appropriate test for the independent samples is the unequal variance t-test.
Since the p-values associated with the unequal variance t-statistic is <0.0001/2 which is
lower than the pre-set alpha value of 5 percent, but the means of the high and low Gini
coefficient groups are not consistent in direction with the alternative hypothesis [i.e.,

Hoign o ( 1.0) < o, i (1.0041)] 1t 18 possible to fail to reject the null hypothesis. In this

case, therefore, the relative gain in explanatory power from changing the unit of analysis

from the country to the decile level is higher for the low Gini coefficient group.

& Israel, United States, New Zealand, Portugal, Norway and Switzerland.

3 Netherlands, Belgium, Luxembourg, Australia, Denmark, Sweden, Slovenia, Germany, and Finland.
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Hence, the results presented for RQ1 H1-H3 are robust after controlling for cross-

section effects.

Table 4.4 and Chart 4.2 — FDI-lagged by 3-years — Cross Section Effect

3 yearlagged FDI - cross section effect

Model Variable ML_Coefficient Corrected IML TRsq

M_512 Intercept (19.26) 0.460% 70.100% D1 - - - - - - - - -
M_512 GDPCap512 1.37 0.010% 70.100% D1 - - - - - - - - -
M_512 GDP512 0.33 0.000%  70.100% D1 - - - - - - - - -
M_768 Intercept (22.76) 0.210%  69.930% D1 D2 - - - - - - - -
M_768 GDPCap768 1.53 0.000% 69.930% D1 D2 - - - - - - - -
M_768 GDP768 0.33 0.000% 69.930% D1 D2 - - - - - - - -
M_640 Intercept (24.43) 0.150% 69.840% D1 - D3 - - - - - - -
M_640 GDPCap640 1.61 0.000% 69.840% D1 - D3 - - - - - - -
M_640 GDP640 0.32 0.000%  69.840% D1 - D3 - - - - - - -
M_896 Interce pt (24.44) 0.160%  69.430% D1 D2 D3 - - - - - - -
M_896 GDPCap896 1.60 0.000% 69.430% D1 D2 D3 - - - - - - -
M_896 GDP896 0.32 0.010% 69.430% D1 D2 D3 - - - - - - -
M_576 Intercept (25.77) 0.130%  69.290% D1 - - D4 - - - - - -
M_576 GDPCap576 1.68 0.000% 69.290% D1 - - D4 - - - - - -
M_576 GDP576 0.32 0.010% 69.290% D1 - - D4 - - - - - -
M_832 Interce pt (25.38) 0.150%  69.120% D1 D2 - D4 - - - - - -
M_832 GDPCap832 1.65 0.000%  69.120% D1 D2 - D4 - - - - - -
M_832 GDP832 0.32 0.010% 69.120% D1 D2 - D4 - - - - - -
M_800 Intercept (26.09) 0.140% 68.850% D1 D2 - - D5 - - - - -
M_800 GDPCap800 1.68 0.000%  68.850% D1 D2 - - D5 - - - - -
M_800 GDP800 0.32 0.010% 68.850% D1 D2 - - D5 - - - - -
M_704 Interce pt (25.96) 0.140% 68.800% D1 - D3 D4 - - - - - -
M_704 GDPCap704 1.68 0.000% 68.800% D1 - D3 D4 - - - - - -
M_704 GDP704 0.32 0.010% 68.800% D1 - D3 D4 - - - - - -
M_960 Intercept (25.66) 0.150% 68.800% D1 D2 D3 D4 - - - - - -
M_960 GDPCap960 1.66 0.000% 68.800% D1 D2 D3 D4 - - - - - -
M_960 GDP960 0.32 0.010% 68.800% D1 D2 D3 D4 - - - - - -
M_544 Interce pt (26.61) 0.140%  68.690% D1 - - - D5 - - - - -
M_544 GDPCap544 1.71 0.000% 68.690% D1 - - - D5 - - - - -
M_544 GDP544 0.32 0.010%  68.690% D1 - - - D5 - - - - -

M_1023 Interce pt (27.98) 0.310% 63.970% D1 D2 D3 D4 D5 D6 D7 D8 D9 D10

M_1023 GDPCap1023 1.72 0.020% 63.970% D1 D2 D3 D4 D5 D6 D7 D8 D9 D10

M_1023 GDP1023 0.31 0.020% 63.970% D1 D2 D3 D4 D5 D6 D7 D8 D9 D10

TOTAL COMBINATIONS 499 499 499 499 499 499 499 499 499 499

COMBINATIONS CONTAINING DECILE
Number 320 306 299 282 269 249 231 212 207 76
% 64% 61% 60% 57% 54% 50% 46% 42% 41% 15%

DECILE PROFILE

70%
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Table 4.5 — Lag 3 - Hypothesis 3 — Complex Clusters — Cross-Section Effect

Ho Ha Test val | df. P
Val
_ Folded Num.=510 <0.00
O-/n'gh .Gini O-Iuw .Gini o high .Gini # O-Iuw .Gini F-test 4958.2 Deno.=521 01
[
2 2 2 2
RtopAdecileAcombinations / RallAdeciles [ RtopAdecileAcombinations / RallAdeciles Indep.
]H.Gini coefficient < ]H.Gini coefficient Samples <0.00
t-test -33.58 | 510
[ [R2 / R> | 01/2
R 2 / R 2 top .decile.combinations all .deciles (unequa
top.decile.combinations all deciles ]L'Gi“i coefficient var.)
]L.Gini coefficient

Time series effect

Second, the robustness of the results presented for lag 3 is checked by adapting
the model to account for the time-series effects to the results via the use of a host country
dummy.

The results from introducing a country dummy for each of the 24 countries
present in the unbalanced data panel for the 3-year lag FDI model are shown on Table
4.6. The country dummies that were statistically insignificant at an alpha of 5 percent
were for Australia, Denmark, Finland, France, Germany, Israel, Netherlands, Slovenia
and Sweden. Furthermore, in the model with Norway's country dummy, the error term
was not normally distributed.

When all of these countries are removed from the sample, the model's error term
is no longer normally distributed.

Therefore in an attempt to identify the time periods that may be disproportionately
influencing the results, Table 4.7 compares the number of observations per time period
with and without these countries removed from the sample. The years where the relative

reduction in observations is above 50 percent are removed from the sample, and RQ1 H1
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through H3 are re-tested to assess the robustness of the conclusions discussed above.

Similarly, the same re-testing is done after removing from the sample the years where the

absolute observations reduction per year is above the absolute observations’ reduction's

average of 3.4.

Table 4.6 - Time series effect — Individual Country Dummy Test

Dummy CTRY Model Variable MLTRsq ML_Coefficient

AUS M_1023 CTY_DUMMY 65.93% 0.32
AUS M_1023 GDP1023 65.93% 031
AUS M_1023 GDPCap1023 65.93% 1.50
AUS M_1023 Intercept 65.93% (24.31)

-corrected for positive autocorrelation , and heteroskedasticity
-error terms normally distributed, and no multicollinearity

Dummy CTRY Model Variable MLTRsq ML_Coefficient

AUT M_1023 CTY_DUMMY 66.80% (1.43)
AUT M_1023GDP1023 66.80% 0.31
AUT M_1023 GDPCap1023 66.80% 1.56
AUT M_1023 Intercept 66.80% (24.96)

-corrected for positive autocorrelation , and heteroskedasticity
-error terms normally distributed, and no multicollinearity

Dummy CTRY Model Variable MLTRsq ML_Coefficient

BEL M_1023 CTY_DUMMY 67.19% 1.66
BEL M_1023 GDP1023 67.19% 0.33
BEL M_1023 GDPCap1023 67.19% 1.49
BEL M_1023 Intercept 67.19% (24.89)

-corrected for positive autocorrelation , and heteroskedasticity
-error terms normally distributed, and no multicollinearity

Dummy CTRY Model Variable MLTRsq ML_Coefficient

CAN M_1023 CTY_DUMMY 66.05% (0.61)
CAN M_1023GDP1023 66.05% 0.32
CAN M_1023 GDPCap1023 66.05% 1.50
CAN M_1023 Intercept 66.05% (24.72)

-corrected for positive autocorrelation, and heteroskedasticity
-error terms normally distributed, and no positive autocorrelation

Dummy CTRY Model Variable MLTRsq ML_Coefficient

CHE M_1023 CTY_DUMMY 66.69% (1.75)
CHE M_1023 GDP1023 66.69% 0.30
CHE M_1023 GDPCap1023 66.69% 1.55
CHE M_1023 Intercept 66.69% (24.55)

-corrected for no negative autocorrelation , and heteroskedasticity
-error terms normally distributed, and no multicollinearity

Dummy CTRY Model Variable MLTRsq ML_Coefficient

DEU M_1023 CTY_DUMMY 65.91% 017
DEU M_1023 GDP1023 65.91% 031
DEU M_1023 GDPCap1023 65.91% 1.49
DEU M_1023 Intercept 65.91% (23.92)

-corrected for positive autocorrelation , and heteroskedasticity
-error terms normally distributed, and no multicollinearity

Corrected ML_Pval
57.53%
0.00%
0.00%
0.00%

Corrected ML_Pval
0.01%
0.00%
0.00%
0.00%

Corrected ML_Pval
0.00%
0.00%
0.00%
0.00%

Corrected ML_Pval
4.48%
0.00%
0.00%
0.00%

Corrected ML_Pval
0.00%
0.00%
0.00%
0.00%

Corrected ML_Pval
56.76%
0.00%
0.00%
0.00%

Dummy CTRY  Model Variable

IRL M_1023CTY_DUMMY  66.88% 153
IRL M_1023 GDP1023 66.88% 0.34
IRL M_1023GDPCap1023  66.88% 1.49
IRL M_1023 Intercept 66.88% (25.62)

-corrected for no negative autocorrelation , and heteroskedasticity
-error terms normally distributed, and no multicollinearity

Dummy CTRY ~ Model Variable

ISR M_1023 CTY_DUMMY 65.95% (0.34)
ISR M_1023GDP1023 65.95% 0.31
ISR M_1023 GDPCap1023 65.95% 1.48
ISR M_1023 Intercept 65.95% (23.53)

-corrected for positive autocorrelation, and heteroskedasticity
-error terms normally distributed, and no multicollinearity

Dummy CTRY  Model Variable

ITA M_1023 CTY_DUMMY 66.48% (1.11)
ITA M_1023 GDP1023 66.48% 0.34
ITA M_1023 GDPCap1023 66.48% 1.52
ITA M_1023 Intercept 66.48% (26.22)

-corrected for positive autocorrelation, and heteroskedasticity
-error terms normally distributed, and no multicollinearity

Dummy CTRY  Model Variable

KOR M_1023 CTY_DUMMY 66.00% 0.69
KOR M_1023 GDP1023 66.00% 0.31
KOR M_1023 GDPCap1023 66.00% 1.57
KOR M_1023 Intercept 66.00% (25.53)

-corrected for positive autocorrelation, and heteroskedasticity
-error terms normally distributed, and no multicollinearity

Dummy CTRY  Model Variable

LUX M_1023CTY_DUMMY  66.82% 2.51
LUX M_1023 GDP1023 66.82% 0.38
LUX M_1023GDPCap1023  66.82% 111
LUX M_1023 Intercept 66.82% (19.92)

-corrected for positive autocorrelation

MLTRsq ML_Coefficient ML_Pval

MLTRsq ML_Coefficient Corrected ML_Pval

0.00%
0.00%
0.00%
0.00%

MLTRsq ML_Coefficient Corrected ML_Pval

40.28%
0.00%
0.00%
0.00%

MLTRsq ML_Coefficient Corrected ML_Pval

0.00%
0.00%
0.00%
0.00%

MLTRsq ML_Coefficient Corrected ML_Pval

0.80%
0.00%
0.00%
0.00%

1.83%
0.00%
0.00%
0.02%

-error terms normally distributed, no negative autocorrelation, and homoskedasticity

Dummy CTRY  Model Variable

NZL M_1023CTY_DUMMY  66.55% 1.55
NZL M_1023 GDP1023 66.55% 0.33
NZL M_1023GDPCap1023  66.55% 1.57
NZL M_1023 Intercept 66.55% (26.86)

-corrected for positive autocorrelation, and heteroskedasticity
-error terms normally distributed, and no multicollinearity
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Table 4.6 (cont.) - Time series effect — Individual Country Dummy Test

Dummy CTRY Model Variable MLTRsq ML_Coefficient Corrected ML_Pval

DNK M_1023 CTY_DUMMY 66.03% 073 8.98%
DNK M_1023 GDP1023 66.03% 032 52.29%
DNK M_1023 GDPCap1023 66.03% 1.49 0.33%
DNK M_1023 Intercept 66.03% (24.44) 0.00%

-corrected for positive autocorrelation , and heteroskedasticity
-error terms normally distributed, and no multicollinearity

Dummy CTRY Model Variable MLTRsq ML_Coefficient Corrected ML_Pval

ESP M_1023 CTY_DUMMY 66.41% 1.10 0.00%
ESP M_1023GDP1023 66.41% 0.29 0.00%
ESP M_1023 GDPCap1023 66.41% 152 0.00%
ESP M_1023 Intercept 66.41% (23.54) 0.00%

-corrected for positive autocorrelation , and heteroskedasticity
-error terms normally distributed, and no multicollinearity

Dummy CTRY Model Variable MLTRsq ML_Coefficient Corrected ML_Pval

FIN M_1023 CTY_DUMMY 66.04% (0.47) 9.35%
FIN M_1023GDP1023 66.04% 0.30 0.00%
FIN M_1023 GDPCap1023 66.04% 1.48 0.00%
FIN M_1023 Intercept 66.04% (23.24) 0.00%

-corrected for positive autocorrelation , and heteroskedasticity
-error terms normally distributed, and no negative autocorrelation

Dummy CTRY Model Variable MLTRsq ML_Coefficient Corrected ML_Pval

FRA M_1023 CTY_DUMMY 65.92% 0.14 51.90%
FRA M_1023GDP1023 65.92% 0.31 0.00%
FRA M_1023 GDPCap1023 65.92% 1.50 0.00%
FRA M_1023 Intercept 65.92% (24.11) 0.00%

-corrected for no negative autocorrelation , and heteroskedasticity
-error terms normally distributed, and no multicollinearity

Dummy CTRY Model Variable MLTRsq ML_Coefficient Corrected ML_Pval

NDL M_1023 CTY_DUMMY 66.83% (0.17) 48.77%
NDL M_1023 Intercept 66.83% (31.83) 0.00%
NDL M_1023 GDPCap1023 66.83% 1.67 0.00%
NDL M_1023 GDP1023 66.83% 0.39 0.00%

-corrected for no negative autocorrelation , and heteroskedasticity
-error terms normally distributed, and no multicollinearity

Dummy CTRY Model Variable MLTRsq ML_Coefficient Corrected ML_Pval

GRC M_1023 CTY_DUMMY 66.98% (1.73) 0.08%
GRC M_1023 GDP1023 66.98% 031 0.00%
GRC M_1023 GDPCap1023 66.98% 1.50 0.00%
GRC M_1023 Intercept 66.98% (23.92) 0.00%

-corrected for positive autocorrelation , and heteroskedasticity
-error terms normally distributed, and no multicollinearity

Dummy CTRY  Model Variable MLTRsq ML_Coefficient Corrected ML_Pval

PRT M_1023CTY_DUMMY  66.67% 1.42 0.00%
PRT M_1023 GDP1023 66.67% 031 0.00%
PRT M_1023GDPCap1023  66.67% 1.59 0.00%
PRT M_1023 Intercept 66.67% (26.24) 0.00%

-corrected for positive autocorrelation, and heteroskedasticity
-error terms normally distributed, and no multicollinearity

Dummy CTRY ~ Model Variable MLTRsq ML_Coefficient Corrected ML_Pval

SVN M_1023 CTY_DUMMY 65.97% (0.44) 28.87%
SVN M_1023 GDP1023 65.97% 0.30 0.00%
SVN M_1023 GDPCap1023 65.97% 1.49 0.00%
SVN M_1023 Intercept 65.97% (23.48) 0.00%

-corrected for positive autocorrelation, and heteroskedasticity
-error terms normally distributed, and no multicollinearity

Dummy CTRY  Model Variable MLTRsq ML_Coefficient Corrected ML_Pval

SWE M_1023 CTY_DUMMY 65.92% 0.22 56.71%
SWE M_1023GDP1023 65.92% 0.32 0.00%
SWE M_1023 GDPCap1023 65.92% 1.50 0.00%
SWE M_1023 Intercept 65.92% (24.38) 0.00%

-corrected for positive autocorrelation, and heteroskedasticity
-error terms normally distributed, and no multicollinearity

Dummy CTRY  Model Variable MLTRsq ML_Coefficient Corrected ML_Pval

USA M_1023 CTY_DUMMY 66.22% (1.12) 0.26%
USA M_1023 GDP1023 66.22% 0.34 0.00%
USA M_1023 GDPCap1023 66.22% 1.53 0.00%
USA M_1023 Intercept 66.22% (26.19) 0.00%

-corrected for positive autocorrelation, and heteroskedasticity
-error terms normally distributed, and no multicollinearity

Dummy CTRY  Model Variable MLTRsq ML_Coefficient Corrected ML_Pval

GBR M_1023CTY_DUMMY  66.68% 1.03 0.00%
GBR M_1023 GDP1023 66.68% 0.29 0.00%
GBR M_1023GDPCap1023  66.68% 1.55 0.00%
GBR M_1023 Intercept 66.68% (24.18) 0.00%

-corrected for positive autocorrelation, and heteroskedasticity
-error terms normally distributed, and no multicollinearity

The model with Norway's country dummy has error terms that are not normally
distributed
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Table 4.7 - Possible Influential Time Periods

OBS EXCLUDING ABS RELATIVE

OBS INSIGINIFICANT AUS DEU DNK FIN FRA ISR NOR SVN SWE
S UMMIES DIFF DIFF (%)

1980 2 2 0 0% - - - - - - .
6 2 67% 1 - - 1 1 - - - 1
1082 3 2 1 33% - . - - 1 - -
1983 2 2 0 0% - - - - - - .
1084 4 2 2 50% - . - 1 - 1 - -
1985 5 2 3 60% 1 - - 1 - - 1 - -
1986 6 3 3 50% 1 - - y 1 1 - -
11 6 45% - - 1 1 - 1 1 - 1
1088 4 2 2 50% - - - 1 - - 1 - -
6 2 67% T - T 1 - - -
1990 5 3 2 40% - - - 1 - - 1 - -
1991 8 5 3 38% - - . 1. 1 - 1
9 4 56% - 1 1 1 - 1 - - 1
1993 4 2 2 50% . 1 - 1. y - -
1994 9 6 3 33% - 1 - 1 1 - - - -
1995 | 15 9 6 40% - 1 - 1 11 1 - 1
1996 | 15 11 4 27% - 1 - 1 1 - y y 1
1997 | 17 12 5 29% - 1 - 1 11 - 1 -
1998 | 14 10 4 29% - 1 - 1 1 - y I
1999 | 15 10 5 33% - 1 - 1 1 - y 1 1
2000 | 18 12 6 33% - 1 - 1 1 - 1 1 1
2001 | 16 10 6 38% - 1 - 1 11 - 1 1
2002 4 1 3 75% - 1 - 1 - - - - 1
2003 3 0 3 100% - 1 - 1 - - - - 1
TOTAL 201 120 81 4 12 2 19 11 6 11 5 11
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Time Series Effect — Excludes Years with Relative Reduction in Per-Year

Observations Above 50 percent - Hypothesis 1

Table 4.8 shows the top 10 decile combinations ranked by R-square plus the
combination containing all income-deciles (i.e., M_1023) obtained by regressing FDI
lagged by 3 years onto the GDP and GDP per-capita of 201 observations spanning 24
countries’’ and 18 years.”

There were 458 statistically significant decile combinations with R-square values
higher than that obtained when considering the combination containing all income-
deciles (i.e., M_1023). Therefore, with regards to RQ1 HI, it is possible to reject null
hypothesis in favor of the alternative.

Note that for these 458 decile combinations there was no positive or negative
autocorrelation based on the Durbin-Watson test; the distribution of the error terms was
statistically not different from normal with the Shapiro-Wilk W statistics close to one;
and no multicolinearity was detected with the variables' VIF being lower than the models'
VIF. However, the error terms exhibit heteroskedastic variance. Therefore, the t-tests

were corrected for the heteroskedastic variance. The t-tests were re-computed with the

™ Australia, Austria, Belgium, Canada, Denmark, Finland, France, Germany, Greece, Ireland, Israel, Italy,
Korea, Luxembourg, Netherlands, New Zealand, Norway, Portugal, Slovenia, Spain, Sweden, Switzerland,
United Kingdom and United States.

721980, 1982, 1983, 1984, 1986, 1987, 1988, 1990, 1991, 1993, 1994, 1995, 1996, 1997, 1998, 1999, 2000

and 2001.
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standard deviations based on the variances obtained from the consistent covariance of
estimates procedure proposed by White (1980).7°

Observe that Chart 4.3 shows the prevalence of the individual deciles among
these 458 decile combinations. They were dominated in descending order by D1, D2, D3,
D4, D5, D6, D10, D9, D7 and DS8. Furthermore, note that among the top ten
combinations the prevalence of the individual deciles in descending order is given by D1,

D2, D3, D4 and DS.

" White, H (1980). A heteroskedsticity consistency covariance matrix estimator and a direct test of

heteroskedsticity. Econometrica, 48, 817-838.
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Table 4.8 and Chart 4.3 - FDI-lagged by 3-years Time Series Effect - Excludes Years

with Relative Reduction in Per-Year Observations Above 50 percent.
3 yearlagged FDI - time series effect

Model Variable

M_768 Intercept (17.11) 0.000% 51.070% D1 D2 - - - - - - - -
M_768 GDPCap768 1.13 0.000%  51.070% D1 D2 - - - - - - - -
M_768 GDP768 0.36 0.000%  51.070% D1 D2 - - - - - - - -
M_512 Interce pt (10.56) 0.001%  50.590% D1 - - - - - - = = 5
M_512 GDPCap512 0.85 0.000% 50.590% D1 - - - - - - = - o
M_512 GDP512 0.35 0.000%  50.590% D1 - - - - - - - - o
M_896 Intercept (19.20) 0.000% 50.090% D1 D2 D3 - - - - - - -
M_896 GDPCap896 1.22 0.000%  50.090% D1 D2 D3 - - - - - - -
M_896 GDP896 0.36 0.000%  50.090% D1 D2 D3 - - - - - - -
M_640 Interce pt (19.09) 0.000% 50.050% D1 - D3 - - - - - 5 o
M_640 GDPCap640 1.22 0.000% 50.050% D1 - D3 - - - - - - o
M_640 GDP640 0.36 0.000% 50.050% D1 - D3 - - - - - = o
M_256 Intercept (18.43) 0.000%  49.920% - D2 - - - - - - - -
M_256 GDPCap256 1.20 0.000%  49.920% - D2 - - - - - - - -
M_256 GDP256 0.36 0.000%  49.920% - D2 - - - - - - - -
M_832 Interce pt (20.24) 0.000%  49.690% D1 D2 - D4 - - - - 5 o
M_832 GDPCap832 1.26 0.000%  49.690% D1 D2 - D4 - - - - 5 o
M_832 GDP832 0.36 0.000% 49.690% D1 D2 - D4 - - - - - o
M_576 Intercept (20.48) 0.000%  49.400% D1 - - D4 - - - - - -
M_576 GDPCap576 1.28 0.000%  49.400% D1 - - D4 - - - - - -
M_576 GDP576 0.36 0.000%  49.400% D1 - - D4 - - - - - -
M_960 Interce pt (20.44) 0.000%  49.250% D1 D2 D3 D4 - - - - = 5
M_960 GDPCap960 1.27 0.000%  49.250% D1 D2 D3 D4 - - - - 5 o
M_960 GDP960 0.36 0.000% 49.250% D1 D2 D3 D4 - - - - 5 o
M_800 Intercept (21.01) 0.000%  49.220% D1 D2 - - D5 - - - - -
M_800 GDPCap800 1.29 0.000%  49.220% D1 D2 - - D5 - - - - -
M_800 GDP800 0.36 0.000%  49.220% D1 D2 - - D5 - - - - -
M_384 Interce pt (19.73) 0.000%  48.990% - D2 D3 - - - - - = 5
M_384 GDPCap384 1.24 0.000%  48.990% - D2 D3 - - - - - - o
M_384 GDP384 0.36 0.000%  48.990% - D2 D3 - - - - - - o

M_1023 Interce pt (23.00) 0.000% 46.050% D1 D2 D3 D4 D5 D6 D7 D8 D9 D10

M_1023 GDPCap1023 1.35 0.000%  46.050% D1 D2 D3 D4 D5 D6 D7 D8 D9 D10

M_1023 GDP1023 0.35 0.000% 46.050% D1 D2 D3 D4 D5 D6 D7 D8 D9 D10

TOTAL COMBINATIONS 458 458 458 458 458 458 458 458 458 458

COMBINATIONS CONTAINING DECILE
Number 349 317 281 258 232 202 156 154 168 196
% 76% 69% 61% 56% 51% 44% 34% 34% 37% 43%

DECILE PROFILE

80%

70%

60%

50%

40%

30%

20%

10%

0%

D1 D2 D3 D4 D5 D6 D7 D8 D9 D10
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Time Series Effect - Excludes Years with Relative Reduction in Per-Year

Observations Above 50 percent - Hypothesis 2

Regarding RQ1 H2, for 203 or 44 percent of these 458 decile combinations it is
possible to fail to reject the null hypothesis, while for 255 or 56 percent of these 458
decile combinations it is possible to reject the null in favor of the alternative. Therefore,
considering all 458 decile combinations, on average the decile combinations with an
explanatory power higher than that of M_1023 have a more equal distribution of income
(i.e., have a lower Gini coefficient). Also, observe that all of the top 10 decile
combinations ranked by R-square shown on Table 4.8 have Gini coefficients lower than

that of M_1023.

Time Series Effect - Excludes Years with Relative Reduction in Per-Year

Observations Above 50 percent - Hypothesis 3

Regarding RQ1 H3, first, the simple method described in chapter 3 p. 158 is
applied to cluster countries into a high’” and a low’® Gini coefficient group. Then an
independent sample t-test is conducted. First, a Folded F-test for homoskedasticity is

conducted to test if the assumption that the two populations have unequal variance hold

" Greece, Ireland, Israel, New Zealand, Norway, Portugal, Switzerland and United States.

8 Austria, Denmark, Finland, Germany, Luxembourg, Netherlands, Slovenia and Sweden.
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or not. Based on that result, either an equal-variance t-test using the Pooled method, or an

unequal-variance t-test using the Satterthwaite method is conducted (Table 4.9).

Table 4.9 — Lag 3 - Hypothesis 3 — Simple Clusters - Excludes Years with Relative

Reduction in Per-Year Observations Above 50 percent.

Ho Ha Test Val d.f. p-value
Num.=498
- o - +0 Folded | 1760 | o546 | <0.0001
high .Gini — ™ low.Gini high .Gini low .Gini F-test 8 €no.= .
8
[ [
2 2 2 2
Rtap.decilacambinations /Rall.deciles Rtopdecile.combinatians /RalLdeciles Inde{)'
H.Gini coefficient H.Gini coefficient samples
< > <0.0001/
] [ - ] [ t-test 12.58 504 2
unequa
R} /R: R; /R’ (1 :
top.decile.combinations all .deciles top.decile.combinations all deciles Var')
]L.Gini coefficient ]L.Gini coefficient

Since in Table 4.9 the p-value of the F-test for homoskedasticity is <0.0001,
which is less than 0.05, it is possible to reject the null hypothesis of homoskedasticity.
Therefore, the appropriate test for the independent samples is the unequal variance t-test.
Since the p-values associated with the unequal variance t-statistic is <0.0001/2 which is
lower than the pre-set alpha value of 5 percent, and the means of the high and low Gini

coefficient groups are consistent in direction with the alternative hypothesis (i.e., ., 5.

(1.0215) > ., cii (1.0038) it is possible to reject the null hypothesis. Therefore, in this

case, as expected changing the unit of analysis from the country to the decile level

produces a relative higher gain in explanatory power for the high Gini coefficient group

than for the low Gini coefficient group.
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Note, however, the based on the Cubic Clustering Criterion, Pseudo F Criterion
(PSF), the Pseudo t2 criterion, and the Centroid Distance approaches; the high Gini
coefficient cluster includes only Israel, which has only five observations. Therefore, this
more complex method does not generate a large enough sample for the high Gini

coefficient group, and so the analysis is to be performed.

Time Series Effect — Excludes Years with Absolute Reduction in

Observations Per-Year Above 3 — Hypothesis 1

Table 4.10 shows the top 10 decile combinations ranked by R-square plus the
combination containing all income-deciles (i.e., M_1023) obtained by regressing FDI-
lagged by 3-years onto the GDP and GDP per-capita of 59 observations spanning 18
countries”” and 13-years.*

There were 500 statistically significant decile combinations with R-square values
higher than that obtained when considering the combination containing all income-
deciles (i.e., M_1023). Therefore, with regards to RQ1 HI, it is possible to reject null

hypothesis in favor of the alternative.

" Australia, Austria, Belgium, Canada, Finland, France, Germany, Ireland, Israel, Italy, Netherlands, New
Zealand, Norway, Spain, Sweden, Switzerland, United Kingdom, and United States.

%1980, 1982, 1983, 1984, 1985, 1986, 1988, 1990, 1991, 1993, 1994, 2002 and 2003.
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Note that for these 500 decile combinations, no autocorrelation was detected and
therefore the OLS estimates were used. The distribution of the error terms was
statistically not different from normal with the Shapiro-Wilk W statistics close to one;
and no multicolinearity was detected with the variables' VIF being lower than the models'
VIF. The error terms exhibit homoskedastic variance.

Observe that Chart 4.4 shows the prevalence of the individual deciles among
these 500 decile combinations. They were dominated in descending order by D1, D2, D3,
D4, D5, D6, D7, D9, D8 and D10. Furthermore, note that among the top ten
combinations the prevalence of the individual deciles in descending order is given by D1,

D2, D3, and D4.

Time Series Effect — Excludes Years with Absolute Reduction in
Observations Per-Year Above 3 — Hypothesis 2

Regarding RQ1 H2, for 154 or 31 percent of these 500 decile combinations it is
possible to fail to reject the null hypothesis, while for 346 or 69 percent of these 500
decile combinations it is possible to reject the null in favor of the alternative. Therefore,
considering all 500 decile combinations, on average the decile combinations with an
explanatory power higher than that of M_1023 have a more equal distribution of income
(i.e., have a lower Gini coefficient). Likewise, note that all of the top 10 decile
combinations ranked by R-square shown on Table 4.10 have Gini coefficients lower than

that of M_1023.
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Time Series Effect — Excludes Years with Absolute Reduction in
Observations Per-Year Above 3 — Hypothesis 3

Regarding RQ1 H3, first, the simple method described in chapter 3 p. 158 is
applied to cluster countries into a high® and a low™ Gini coefficient group. Then an
independent sample t-test is conducted. First, a Folded F-test for homoskedasticity is
conducted to test if the assumption that the two populations have unequal variance hold
or not. Based on that result, either an equal-variance t-test using the Pooled method, or an
unequal-variance t-test using the Satterthwaite method is conducted (Table 4.11).

Since in Table 4.11 the p-value of the F-test for homoskedasticity is <0.0001,
which is less than 0.05, it is possible to reject the null hypothesis of homoskedasticity.
Therefore, the appropriate test for the independent samples is the unequal variance t-test.
Since the p-values associated with the unequal variance t-statistic is <0.0001/2, which is
lower than the pre-set alpha value of 5 percent, but the means of the high and low Gini
coefficient groups are not consistent in direction with the alternative hypothesis [i.e.,
P i (1:007) < gy, 5, (1.0086)] it is possible to fail to reject the null hypothesis.
Therefore, in this case, changing the unit of analysis from the country to the decile level

does not produce a relative higher gain in explanatory power for the high Gini coefficient

group than that for the low Gini coefficient group.

81 Norway, United States, Ireland, Switzerland, New Zealand and France.

82 Germany, Great Britain, Netherlands, Belgium, Sweden, and Finland.
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Based on the Cubic Clustering Criterion, Pseudo F Criterion (PSF), the Pseudo t?
criterion, and the Centroid Distance approaches a high® and a low™ Gini coefficient
clusters were selected to be used in an independent sample t-test. First, a Folded F-test for
homoskedasticity is conducted to test if the assumption that the two populations have
unequal variance hold or not. Based on that result, either an equal-variance t-test using
the Pooled method, or an unequal-variance t-test using the Satterthwaite method is
conducted (Table 4.12).

Since in Table 4.12 the p-value of the F-test for homoskedasticity is <0.0001,
which is less than 0.05, it is possible to reject the null hypothesis of homoskedasticity.
Therefore, the appropriate test for the independent samples is the unequal variance t-test.
Since the p-values associated with the unequal variance t-statistic is <0.0001/2 which is
lower than the pre-set alpha value of 5 percent, and the means of the high and low Gini
coefficient groups are consistent in direction with the alternative hypothesis [hypothesis
(e g o (1.0113) > 1, 6, (1.0092)] it is possible to reject the null hypothesis in
favor of the alternative. Therefore, as expected, in this case the relative gain in

explanatory power from changing the unit of analysis from the country to the decile level

is higher for the high Gini coefficient group.

8 Spain, Canada, Germany, Austria, Australia, Great Britain, Netherlands, and Italy.

% Belgium, Sweden and Finland.
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Table 4.10 and Chart 4.4 - Excludes Years with Absolute Reduction in Observations
Per-Year Above 3

3 yearlagged FDI - time series effect
Model Variable

M_768 Intercept (20.91) 0.020%  72.920% D1 D2 - - - - - - - -
M_768 GDPCap768 0.99 0.050% 72.920% D1 D2 - - - - - - - -
M_768 GDP768 0.48 0.000% 72.920% D1 D2 - - - - - - - -
M_896 Intercept (23.32) 0.030% 71.380% D1 D2 D3 - - - - - o -
M_896 GDPCap896 1.06 0.100% 71.380% D1 D2 D3 - - - - - - o
M_896 GDP896 0.49 0.000% 71.380% D1 D2 D3 - - - - - - o
M_256 Intercept (22.72) 0.040%  71.350% - D2 - - - - - - - -
M_256 GDPCap256 1.04 0.110%  71.350% - D2 - - - - - - - -
M_256 GDP256 0.49 0.000% 71.350% - D2 - - - - - - - -
M_640 Intercept (23.04) 0.040% 71.350% D1 - D3 - - - - - - o
M_640 GDPCap640 1.06 0.100% 71.350% D1 - D3 - - - - - - o
M_640 GDP640 0.49 0.000% 71.350% D1 - D3 - - - - - - o
M_512 Intercept (7.01) 3.400% 70.950% D1 - - - - - - - - -
M_512 GDPCap512 0.39 3.530% 70.950% D1 - - - - - - - - -
M_512 GDP512 0.44 0.000%  70.950% D1 - - - - - - - - -
M_832 Intercept (23.05) 0.070% 70.330% D1 D2 - D4 - - - - - -
M_832 GDPCap832 1.04 0.200% 70.330% D1 D2 - D4 - - - - - -
M_832 GDP832 0.49 0.000% 70.330% D1 D2 - D4 - - - - = o
M_576 Intercept (22.49) 0.110%  69.750% D1 - - D4 - - - - - -
M_576 GDPCap576 1.02 0.280%  69.750% D1 - - D4 - - - - - -
M_576 GDP576 0.49 0.000%  69.750% D1 - - D4 - - - - - -
M_960 Intercept (22.80) 0.100% 69.680% D1 D2 D3 D4 - - - - - -
M_960 GDPCap960 1.01 0.310% 69.680% D1 D2 D3 D4 - - - - = o
M_960 GDP960 0.49 0.000% 69.680% D1 D2 D3 D4 - - - - = o
M_384 Intercept (22.27) 0.130%  69.550% - D2 D3 - - - - - - -
M_384 GDPCap384 0.99 0.350%  69.550% - D2 D3 - - - - - - -
M_384 GDP384 0.49 0.000%  69.550% - D2 D3 - - - - - - -
M_704 Intercept (22.21) 0.160% 69.110% D1 - D3 D4 - - - - - -
M_704 GDPCap704 0.98 0.440%  69.110% D1 - D3 D4 - - - - - -
M_704 GDP704 0.49 0.000% 69.110% D1 - D3 D4 - - - - - -

M_1023 Intercept (12.65) 8.480%| 62.960% D1 D2 D3 D4 D5 D6 D7 D8 D9 D10

M_1023 GDPCap1023 0.45 20.270%| 62.960% D1 D2 D3 D4 D5 D6 D7 D8 D9 D10

M_1023 GDP1023 0.49 0.000% 62.960% D1 D2 D3 D4 D5 D6 D7 D8 D9 D10

TOTAL COMBINATIONS 500 500 500 500 500 500 500 500 500 500

COMBINATIONS CONTAINING DECILE
Number 342 333 308 292 272 237 204 190 181 144
% 68% 67% 62% 58% 54% 47% 41% 38% 36% 29%

DECILE PROFILE
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Table 4.11 — Lag 3 - Hypothesis 3 — Simple Clusters - Excludes Years with Absolute

Reduction in Observations Per-Year Above 3

Ho Ha Test Value d.f. p-value
_ Folded Num.=519
GhighGini = O ow Gini CThigh.Gini # O low.Gini F-test 2.22 Deno.=509 <0.0001
[ [
2 2
R2 . o /R2 . RtopAdecileAcombinationx /RallAdeciles Indep.
top.decile.combinations all .deciles H.Gini coefficient samples
]H_Gml coefficient < [ ] N [ t-test -4.44 910 <0.0001/2
2 2 (unequal
R /R 2 2 q
top .decile.combinati Il .decile:
op-dectie.comoinanons it decties Rtop.decilacambinations /Rull.deciles Var')

]L.Gini coefficient

]L.Gini coefficient

Table 4.12 — Lag 3 - Hypothesis 3 — Complex Clusters - Excludes Years with

Absolute Reduction in Observations Per-Year Above 3

Ho Ha Test Value d.f. p-value
_ Folded Num.=443
O-high.Gini - Glow.Gini Ghigh.Gini # O-IouuGini F-test 2.08 Deno.=510 <0.0001
[ [
2 2
Rz . o /R2 ) Rtop.decilacambinations /Rull.deciles Indep.
top .decile.combinations all .deciles . .
o N H.Gini coefficient 1
]H.Glm coefficient < ] samples
[ - > t-test 4.46 773 <0.0001/2
[ (unequal
2 2
Rtop.decilacambinations /Rull.deciles R2 ) o /R2 ) var.)
L.Gini coefficient top .decile.combinations all .deciles
] ]L.Gini coefficient

4.2.a.ii - FDI-lagged by 0, 1, and 2-years

Note that the tests for hypothesis 1 through 3 cannot be applied to lags 0, 1, and 2,

because the model does not produce statistically acceptable results for these lags. Based
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on the p-value associated with the Shapiro-Wilk W statistic, for lags 0 and 1 the error
terms are not normally distributed across any decile combination, since these values are
all lower than the pre-set alpha of 5 percent. While for lag 2, the error terms are normally
distributed across 436 decile combinations, it is not normally distributed for the
combination where all deciles are included (i.e., M_1023), and therefore the comparisons
need to answer hypothesis 1 through 3 cannot be performed. As can be observed in Table

4.13, the average Shapiro-Wilk W statistic is only higher than 0.99 for lag 3.

Table 4.13 - Shapiro Wilk W-Statistics

Lag 0 Lag 1 Lag?2 Lag 3

Max 0.965 0.928 0.990 0.994
Avg 0.961 0.922 0.986 0.991
Min 0.955 0.901 0.979 0.987
St Dev 0.002 0.003 0.002 0.001

Furthermore, observe that, at least in part, a possible explanation for the error
terms not being normally distributed for lags 0, 1 and 2 is the possible presence of
outliers. Although the analysis indicates the presence of a large externally studentized
residual for one y-observation in the lag 0 (i.e., Sweden 1992), and two in lag 1 (i.e.,
Finland 1981 and Sweden 1991); based on Cook's D results, those observation were not
found to be influential observations. For lag 2, the analysis did not indicate the presence
of large externally studentized residuals. Observe that for both lag 0 and 1, Sweden 1992
FDI-lagged by 0 or 1 year is present. Although that observation represents a banking
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crisis, when the Sweden 1992 FDI observation is removed from the sample, only a few
results for lag 0 become significant, but not for lag 1. Lag 2 is unaffected, since Sweden
1992 with FDI-lagged by 2-years is not part of that sample.

As explored next, the search for outliers in the sample being considered may be
better captured by trade theory considerations rather than by statistical processes (i.e.,

externally studentized residual and Cook's D).

4.2.a.iii - The Impact of Trade Related Policy and the Search for Outliers

Recall the review of literature on the trade theory perspective on FDI (Chapter 2,
pp. 52-71). For example, Brainard (1997) empirical investigation of the proximity-
concentration hypothesis supports the assertion that the higher the transportation costs
and trade barriers, the lower the investment barriers, and the lower the relative plant scale
economies are with respect to firm-level economies of scale, the more likely companies
are to expand production abroad in a horizontal fashion. Therefore, a natural place to look
for possible outliers in the present analysis is to recognize the impact that trade related
policies (i.e., trade barriers) may have on FDI decision.

In that regard it is worth noting the large number of smaller EU countries in the
data sample with low trade barriers to other larger EU economies. Several of these
countries’ trade policies may target FDI for export into the larger EU countries.
Therefore, removing countries that act as export platforms from the sample should
improve the quality of the results of the HFDI framework being proposed.

It is well-known that smaller countries inside the EU exhibit export-platform

characteristics, where a high proportion of affiliate sales in these courtiers go to third

269



countries within the EU. In that regard Ekholm ef al (2007) treat Ireland, Belgium,
Greece, Netherlands, Portugal and Spain in their sample as export platform countries. By
analogy, other similar smaller EU economies in this study's sample may be candidates for
exclusion based on the export-platform argument.® Therefore, the following smaller EU
countries are removed from the sample: Austria, Belgium, Denmark, Finland, Greece,
Ireland, Luxemburg, Netherlands, Portugal, Slovenia, Spain and Sweden.

By analogy, since 83.4 percent of Norway's exports are to the European Union it
may also be treated as the rest of the smaller EU economies.*® Furthermore, Norway is a
large oil and natural resources producer and exporter. Therefore, it is assumed that these
industries attract a large share of its FDI, which does not fit the HFDI concept.®” Thus,
Norway is also removed from the sample along with the smaller EU economies.

The resulting 11 countries sample includes: Australia, Canada, France, Germany,
Israel, Italy, Korea, New Zealand, Switzerland, United Kingdom and United States.
Observe that trade policies among these countries seems to be similar enough, such that
trade barriers would not constitute a special incentive for FDI to flow into any these
countries in particular.

For example, the simple average of import duties for non-agricultural goods

reported by the country trade profiles published by the WTO (Table 4.14) show that

% The presumption here is that, although the EU is characterized by frontier-free trade, trade between EU
economies can still be characterized as international trade, since these countries retain their geo-political
identity.

% http://stat.wto.org/CountryProfile/ WSDBCountryPFView.aspx?Language=E&Country=NO

¥7 http://tonto.eia.doe.gov/country/index.cfm
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among these countries the variability is not excessive; with the coefficient of variation
ranging from 23 percent to 31 percent. Similarly, these countries on average are involved

in more trade disputes as complainers rather than defendants (Table 4.15).

Table 4.14

Simple average of import duties
Non-agricultural goods (MFN tariffs)
WTO TRADE PROFILES

2006 2008 2009

Australia 3.8 3.8 3.9
Canada 4.0 3.7 3.7
France 4.0 3.8 4.0
Germany 4.0 3.8 4.0
Israel 4.3 5.0 5.1

Italy 4.0 3.8 4.0

Korea 6.7 6.6 6.6

New Zealand 34 3.2 2.3
Switzerland X 2.1 2.2
United Kingdom 4.0 3.8 4.0
United States 3.3 3.2 3.3
Avg 4.2 3.9 3.9

Stdev 0.9 1.1 1.2

cv 23% 29% 31%
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Table 4.15

Number of Disputes

Complainant/Defendant Disputes
WTO TRADE PROFILES

2008 2009
Australia 0.7 0.7
Canada 2.0 2.1
France 1.2 1.2
Germany 13 1.2
Israel* na na
Italy 1.3 1.2
Korea 1.0 1.0
New Zealand* na na
Switzerland* na na
United Kingdom 1.3 1.2
United States 0.9 0.9
Avg 1.20 1.20
Stdev 0.38 0.43
cv 32% 35%

After removing these countries from the sample and testing the results it is
observable that while lags 0 and 1 continued to be insignificant, the results for lags 2 and

3 are significant. The following section presents the analysis of lags 2 and 3 for these 11

countries sample.

* Zero Defendant Cases
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4.2.a.iv - FDI-lagged by 2-years — Sample Without Smaller EU Economies

and Norway

Hypothesis 1

Table 4.16 shows the top 10 decile combinations ranked by R-square plus the
combination containing all income-deciles (i.e., M_1023) obtained by regressing FDI-
lagged by 3-years onto the GDP and GDP per-capita of 89 observations spanning 11
countries®® and 25-years.”

There were 418 statistically significant decile combinations with R-square values
higher than that obtained from the combination containing all income-deciles (i.e.,
M 1023) of 62.58 percent. Therefore, with regards to RQ1 HI1, for this sample it is
possible to reject null hypothesis in favor of the alternative for this sample.

Note that for these 418 decile combinations there was no positive or negative
autocorrelation based on the Durbin-Watson test; the distribution of the error terms was
statistically not different from normal with the Shapiro-Wilk W statistics close to one;
and no multicolinearity was detected with the variables' VIF being lower than the models'

VIF. The error terms exhibit homoskedastic variance.

88 Australia, Canada, France, Germany, Italy, Israel, Korea, New Zealand, Switzerland, United Kingdom
and United States.
$91980, 1981, 1982, 1983, 1984, 1985, 1986, 1987, 1988, 1989, 1990, 1991, 1992, 1993, 1994, 1995, 1996,

1997, 1998, 1999, 2000, 2001, 2002, 2003 and 2004.
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Observe that Chart 4.5 shows the prevalence of the individual deciles among
these 418 decile combinations. They were dominated in descending order by D1, D2, D3,
D4, D5, D7, D6, D9, D10 and DS8. Furthermore, note that among the top ten
combinations the prevalence of the individual deciles in descending order is given by D1,

D5, D4, D2, D3 and D7.

Hypothesis 2

Regarding RQ1 H2, for 151 or 36 percent of these 418 decile combinations it is
possible to fail to reject the null hypothesis, while for 267 or 64 percent of these 418
decile combinations it is possible to reject the null in favor of the alternative. Therefore,
considering all 418 decile combinations, on average the decile combinations with an
explanatory power higher than that of M_1023 have a more equal distribution of income
(i.e., have a lower Gini coefficient). Also, observe that all of the top 10 decile
combinations ranked by R-square shown on Table 4.16 have Gini coefficients lower than

that of M_1023.
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Table 4.16 and Chart 4.5 - Lag 2 - Without Smaller EU Economies and Norway

2 year lagged FDI without smaller EU economies and Norway

Model Variable OLS_Co¢OLS_Pv:OLS TRsqD1 D2

M_544 Intercept (21.44) 0.000% 63.600% D1 - - - D5 - - - - -
M_544 GDPCap544 140 0.010% 63.600% D1 - - - D5 - - - - -
M_544 GDP544 0.33 0.000% 63.600% D1 - - - D5 - - - - -
M_576 Intercept (20.24) 0.000% 63.500% D1 - - D4 - - - - - -
M_576 GDPCap576 1.36 0.010% 63.500% D1 - - D4 - - - - - -
M_576 GDP576 0.32 0.000% 63.500% D1 - - D4 - - - - - -
M_608 Intercept (21.84) 0.000% 63.410% D1 - - D4 D5 - - - - -
M_608 GDPCap608 140 0.010% 63.410% D1 - - D4 D5 - - - - -
M_608 GDP608 0.33 0.000% 63.410% D1 - - D4 D5 - - - - -
M_672 Intercept (21.06) 0.000% 63.340% D1 - D3 - D5 - - - - -
M_672 GDPCap672 1.37 0.010% 63.340% D1 - D3 - D5 - - - - -
M_672 GDP672 0.33 0.000% 63.340% D1 - D3 - D5 - - - - -
M_520 Intercept (22.38) 0.000% 63.320% D1 - - - - - D7 - - -
M_520 GDPCap520 1.38 0.010% 63.320% D1 - - - - - D7 - - -
M_520 GDP520 0.34 0.000% 63.320% D1 - - - - - D7 - - -
M_776 Intercept (21.63) 0.000% 63.310% D1 D2 - - - - D7 - - -
M_776 GDPCap776 1.36 0.010% 63.310% D1 D2 - - - - D7 - - -
M_776 GDP776 0.34 0.000% 63.310% D1 D2 - - - - D7 - - -
M_800 Intercept (20.33) 0.000% 63.300% D1 D2 - - D5 - - - - -
M_800 GDPCap800 1.34 0.010% 63.300% D1 D2 - - D5 - - - - -
M_800 GDP800 0.33 0.000% 63.300% D1 D2 - - D5 - - - - -
M_864 Intercept (21.08) 0.000% 63.270% D1 D2 - D4 D5 - - - - -
M_864 GDPCap864 1.36 0.010% 63.270% D1 D2 - D4 D5 - - - - -
M_864 GDP864 0.33 0.000% 63.270% D1 D2 - D4 D5 - - - - -
M_648 Intercept (22.00) 0.000% 63.260% D1 - D3 - - - D7 - - -
M_648 GDPCap648 1.37 0.010% 63.260% D1 - D3 - - - D7 - - -
M_648 GDP648 0.34 0.000% 63.260% D1 - D3 - - - D7 - - -
M_736 Intercept (21.48) 0.000% 63.260% D1 - D3 D4 D5 - - - - -
M_736 GDPCap736 1.37 0.010% 63.260% D1 - D3 D4 D5 - - - - -
M_736 GDP736 0.33 0.000% 63.260% D1 - D3 D4 D5 - - - - -

M_1023 Intercept (23.13) 0.000% 62.580% D1 D2 D3 D4 D5 D6 D7 D8 D9 D10

M_1023 GDPCap1023 1.28 0.020% 62.580% D1 D2 D3 D4 D5 D6 D7 D8 D9 D10

M_1023 GDP1023 0.37 0.000% 62.580% D1 D2 D3 D4 D5 D6 D7 D8 D9 D10

TOTAL COMBINATIONS 418 418 418 418 418 418 418 418 418 418

COMBINATIONS CONTAINING DECILE:
Number 330 272 257 250 233 174 200 126 147 143
% 79% 65% 61% 60% 56% 42% 48% 30% 35% 34%
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Hypothesis 3

Regarding RQ1 H3, first, the simple method described in chapter 3 p. 158 is
slightly modified® applied to cluster countries into a high®' and a low®* Gini coefficient
group. Then an independent sample t-test is conducted. First, a Folded F-test for
homoskedasticity is conducted to test if the assumption that the two populations have
unequal variance hold or not. Based on that result, either an equal-variance t-test using
the Pooled method, or an unequal-variance t-test using the Satterthwaite method is

conducted (Table 4.17).

Table 4.17 — Lag 2 - Hypothesis 3 — Simple Clusters - Without Smaller EU

Economies and Norway

Valu
Ho Ha Test o d.f. p-value
Num.=49
_ Folded 5
CThigh.Gini - G/owGini GhighGini # G/omGini F-test 11.85 Den() :48 <0.0001
3
[ 2 2
2 R 2 Rmp.decilerombinalions / Ralldecile. Indep.
top .decile.combinations all .decile. H.Gini coefficient
H.Gini coefficient < ] Sample 166 753 <0.0001/
] = [ S t-test -t
> [ 2
2 2 (unequal
top .decile.combinations all .decile 2 / 2 var.)
L.Gini coefficient top .decile.combinations all .decile)
] ]LGIH] coefficient

% After the removal of the smaller EU economies and Norway the sample becomes too thin to try to divide
it into more than two groups, and thus only two groups are considered.
o Israel, United States, New Zealand, Switzerland and Italy.

%2 Korea, Australia, Canada, United Kingdom, France and Germany.
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Since in Table 4.17 the p-value of the F-test for homoskedasticity is <0.0001,
which is less than 0.05, it is possible to reject the null hypothesis of homoskedasticity.
Therefore, the appropriate test for the independent samples is the unequal variance t-test.
Since the p-values associated with the unequal variance t-statistic is <0.0001/2, which is
lower than the pre-set alpha value of 5 percent, but the means of the high and low Gini

coefficient groups are not consistent in direction with the alternative hypothesis [i.e.,

(1.0039) < w,,, ¢ (1.0138)] it is possible to fail to reject the null hypothesis.

Hiigh Gini

Therefore, in this case, changing the unit of analysis from the country to the decile level
does not produce a relative higher gain in explanatory power for the high Gini coefficient
group than that for the low Gini coefficient group.

Based on the Cubic Clustering Criterion, Pseudo F Criterion (PSF), the Pseudo t?
criterion, and the Centroid Distance approaches a high93 and a low”* Gini coefficient
clusters were selected to be used in an independent sample t-test. First, a Folded F-test for
homoskedasticity is conducted to test if the assumption that the two populations have
unequal variance hold or not. Based on that result, either an equal-variance t-test using
the Pooled method, or an unequal-variance t-test using the Satterthwaite method is
conducted (Table 4.18).

Since in Table 4.18 the p-value of the F-test for homoskedasticity is <0.0001,
which is less than 0.05, it is possible to reject the null hypothesis of homoskedasticity.

Therefore, the appropriate test for the independent samples is the unequal variance t-test.

% Israel, United States, New Zealand and Switzerland.

4 Korea, Australia, Canada, United Kingdom, France, and Germany and Italy.
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Since the p-values associated with the unequal variance t-statistic is <0.0001/2 which is

lower than the pre-set alpha value of 5 percent, but the means of the high and low Gini

coefficient groups are not consistent in direction with the alternative hypothesis

[hypothesis (i.e.,

lLl high .Gini

(1.0009) < p,,, G (1.0168)] it is possible to fail to reject the

null hypothesis in favor of the alternative. Therefore, in this case the relative gain in

explanatory power from changing the unit of analysis from the country to the decile level

is higher for the low Gini coefficient group.

Table 4.18 — Lag 2 - Hypothesis 3 — Complex Clusters - Without Smaller EU

Economies and Norway

Val
Ho Ha Test | 2" d.f. p-value
Num.=42
~ Folded | 209.8 5
Ghigh.Gini - O-Iuw.Gini Ghigh.Gini # O-Iuw.Gini F-test 5 Den0,=34 <0.0001
9
[ 2 2
2 2 Rmp.decilerombinationx /RallAdeciles
top.decile.combinations all .deciles| H.Gini coefficient Indep.
]H.Gini coefficient < ] sample - <0 0001/
[ - > st-test | 21.0 430 b
5 , [ (unequal 7
Rtopdecile.combinations /Rall.deciles R2 /Rz var)

]L.Gini coefficient

top.decile.combinations all .deciles|

] L.Gini coefficient
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4.2.a.v - FDI-lagged by 3-years — Sample Without Smaller EU Economies and

Norway

Hypothesis 1

Table 4.19 shows the top 10 decile combinations ranked by R-square plus the
combination containing all income-deciles (i.e., M_1023) obtained by regressing FDI-
lagged by 3 years onto the GDP and GDP per-capita of 89 observations spanning 11
countries” and 24 years.”

There were 397 statistically significant decile combinations with R-square values
higher than that obtained from the combination containing all income-deciles (i.e.,
M 1023) of 59.16 percent. Therefore, with regards to RQ1 H1, it is possible to reject null
hypothesis in favor of the alternative for this sample.

Note that for these 397 decile combinations there was no positive or negative
autocorrelation based on the Durbin-Watson test; the distribution of the error terms was
statistically not different from normal with the Shapiro-Wilk W statistics close to one;
and no multicolinearity was detected with the variables' VIF being lower than the models'

VIF. The error terms exhibit homoskedastic variance.

% Australia, Canada, France, Germany, Israel, Italy, Korea, Rep., New Zealand, Switzerland, United
Kingdom and the United States.
%1980, 1981, 1982, 1983, 1984, 1985, 1986, 1987, 1988, 1989, 1990, 1991, 1992, 1993, 1994, 1995, 1996,

1997, 1998, 1999, 2000, 2001, 2002 and 2003.
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Observe that Chart 4.6 shows the prevalence of the individual deciles among
these 397 decile combinations. They were dominated in descending order by D1, D2, D3,
D4, D5, D10, D7, D6, D9 and DS8. Furthermore, note that among the top ten
combinations the prevalence of the individual deciles in descending order is given by D1,

D2, D5, D4, D10 and D3.

Hypothesis 2

Regarding RQ1 H2, for 191 or 48 percent of these 397 decile combinations it is
possible to fail to reject the null hypothesis, while for 206 or 52 percent of these 397
decile combinations it is possible to reject the null in favor of the alternative. Therefore,
considering all 397 decile combinations, on average the decile combinations with an
explanatory power higher than that of M_1023 have a more equal distribution of income
(i.e., have a lower Gini coefficient). However, observe that all of the top 10 decile
combinations ranked by R-square shown on Table 4.19 have Gini coefficients higher than

that of M_1023.
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Table 4.19 and Chart 4.6 - Lag 3 - Without Smaller EU Economies and Norway

3 yearlagged FDI without smaller EU economies and Norway
Model Variable

M_961 Interce pt (20.69)  0.020% 59.810% D1 D2 D3 D4 - - - - - D10
M_961 GDPCap961 1.13 0.130% 59.810% D1 D2 D3 D4 - - - - - D10
M_961 GDP961 0.39 0.000% 59.810% D1 D2 D3 D4 - - - - - D10
M_993 Intercept (20.87)  0.020% 59.800% D1 D2 D3 D4 D5 - > > > D10
M_993 GDPCap993 115 0.120% 59.800% D1 D2 D3 D4 D5 - > = . D10
M_993 GDP993 0.39 0.000% 59.800% D1 D2 D3 D4 D5 - 5 . 5 D10
M_929 Intercept (20.70) _ 0.030% 59.750% D1 D2 D3 - D5 - B - - D10
M_929 GDPCap929 1.13 0.130% 59.750% D1 D2 D3 - D5 - - - - D10
M_929 GDP929 0.39 0.000% 59.750% D1 D2 D3 - D5 - - - - D10
M_897 Intercept (20.40)  0.030% 59.730% D1 D2 D3 - z > > > > D10
M_897 GDPCap897 1.10 0.150% 59.730% D1 D2 D3 - 5 5 5 = . D10
M_897 GDP897 0.40 0.000% 59.730% D1 D2 D3 - 5 5 5 5 5 D10
M_865 Intercept (20.77) _ 0.030% 59.700% D1 D2 - D4 D5 - B - - D10
M_865 GDPCap865 1.13 0.140% 59.700% D1 D2 - D4 D5 - - - - D10
M_865 GDP865 0.39 0.000% 59.700% D1 D2 - D4 D5 - - - - D10
M_544 Intercept (19.04)  0.040% 59.690% D1 - z 5 D5 - > > > z
M_544 GDPCap544 1.21 0.110%  59.690% D1 - 5 5 D5 - 5 = 5 5
M_544 GDP544 0.35 0.000% 59.690% D1 - 5 5 D5 - 5 . 5 5
M_864 Intercept (19.02)  0.040% 59.690% D1 D2 - D4 D5 - - - - -
M_864 GDPCap864 1.19 0.110% 59.690% D1 D2 - D4 D5 - - - - -
M_864 GDP864 0.36 0.000% 59.690% D1 D2 - D4 D5 - - - - -
M_800 Intercept (18.29) _ 0.050% 59.690% D1 D2 - 5 D5 - 5 5 5 z
M_800 GDPCap800 147 0.120% 59.690% D1 D2 - 5 D5 - 5 = . 5
M_800 GDP800 0.35 0.000% 59.690% D1 D2 - 5 D5 - 5 5 . 5
M_833 Intercept (20.49)  0.030% 59.670% D1 D2 - D4 - - - - - D10
M_833 GDPCap833 1.10 0.150% 59.670% D1 D2 - D4 - - - - - D10
M_833 GDP833 0.40 0.000% 59.670% D1 D2 - D4 - - - - - D10
M_608 Intercept (19.57) _ 0.040% 59.670% D1 - z D4 D5 - 5 5 5 z
M_608 GDPCap608 1.22 0.110% 59.670% D1 - 5 D4 D5 - 5 = . 5
M_608 GDP608 0.36 0.000% 59.670% D1 - . D4 D5 - . . . .
M_1023 Intercept (20.96)  0.030% 59.160% D1 D2 D3 D4 D5 D6 D7 D8 D9 D10
M_1023 GDPCap1023 112 0.190% 59.160% D1 D2 D3 D4 D5 D6 D7 D8 D9 D10
M_1023 GDP1023 0.39 0.000% 59.160% D1 D2 D3 D4 D5 D6 D7 D8 D9 D10
TOTAL COMBINATIONS 397 397 397 397 397 397 397 397 397 397
COMBINATIONS CONTAINING DECILE
Number 276 270 252 242 224 164 185 87 109 207
% 70% 68% 63% 61% 56% 41% 47% 22% 27% 52%

DECILE PROFILE
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Hypothesis 3

Regarding RQ1 H3, first, the simple method described in Chapter 3, p. 158 is
applied to cluster countries into a high®’ and a low” Gini coefficient group. Then an
independent sample t-test is conducted. First, a Folded F-test for homoskedasticity is
conducted to test if the assumption that the two populations have unequal variance hold
or not. Based on that result, either an equal-variance t-test using the Pooled method, or an

unequal-variance t-test using the Satterthwaite method is conducted (Table 4.20).

Table 4.20 — Lag 3 - Hypothesis 3 — Simple Clusters - Without Smaller EU

Economies and Norway

Valu
Ho Ha Test N d.f. p-value
Num.=50
_ Folded 9
GhighGini - CTlow.Gini GhighGini # CTlow.Gim' F-test 45.81 Den() :42 <0.0001
1
R; /R] R; /R] Indep.
top.decile.combinations all .deciles| top.decile.combinations all .deciles| sample
H.Gini coefficient < H.Gini coefficient > p - 509 <0.0001/
] = [ ] 5 [ st-test | 37205 2
2 2 2 2 (unequal
top .decile.combinations all.deciles top .decile.combinations all.deciles var.)
]L.Gini coefficient ] L.Gini ¢oefficient

Since in Table 4.20 the p-value of the F-test for homoskedasticity is <0.0001,

which is less than 0.05, it is possible to reject the null hypothesis of homoskedasticity.

Therefore, the appropriate test for the independent samples is the unequal variance t-test.

o7 Israel, United States, New Zealand, Switzerland and Italy.

% Korea, Australia, Canada, United Kingdom, France and Germany.
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Since the p-values associated with the unequal variance t-statistic is <0.0001/2, which is
lower than the pre-set alpha value of 5 percent, but the means of the high and low Gini

coefficient groups are not consistent in direction with the alternative hypothesis [i.e.,

(1.0027) < wy,, cini (1.0197)] 1t is possible to fail to reject the null hypothesis.

Hoign Gini
Therefore, in this case, changing the unit of analysis from the country to the decile level
does not produce a relative higher gain in explanatory power for the high Gini coefficient
group than that for the low Gini coefficient group.

Based on the Cubic Clustering Criterion, Pseudo F Criterion (PSF), the Pseudo t*

190 Gini coefficient

criterion, and the Centroid Distance approaches a highgg and a low
clusters were selected to be used in an independent sample t-test. First, a Folded F-test for
homoskedasticity is conducted to test if the assumption that the two populations have
unequal variance hold or not. Based on that result, either an equal-variance t-test using
the Pooled method, or an unequal-variance t-test using the Satterthwaite method is
conducted (Table 4.21).

Since in Table 4.21 the p-value of the F-test for homoskedasticity is <0.0001,
which is less than 0.05, it is possible to reject the null hypothesis of homoskedasticity.
Therefore, the appropriate test for the independent samples is the unequal variance t-test.
Since the p-values associated with the unequal variance t-statistic is <0.0001/2 which is

lower than the pre-set alpha value of 5 percent, but the means of the high and low Gini

coefficient groups are not consistent in direction with the alternative hypothesis

%% Israel, United States, New Zealand and Switzerland.

100 K orea, Australia, Canada, United Kingdom, France, and Germany and Italy.
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[hypothesis (i.e.,

lLl high .Gini

(1.0018) < u,,, i (1.0146)] it is possible to fail to reject the

null hypothesis in favor of the alternative. Therefore, in this case the relative gain in

explanatory power from changing the unit of analysis from the country to the decile level

is higher for the low Gini coefficient group.

Table 4.21 — Lag 3 - Hypothesis 3 — Complex Clusters - Without Smaller EU

Economies and Norway

Valu

Ho Ha Test o d.f. p-value
Num.=43
Folded 1
- G tigh Gini = O low Gini 26.25 <0.0001
O-/n'gh .Gini G/()W.Gini high. Gini low.Gini F-test Den0.=41
6
2 2 2 2 Indep.
top .decile.combinations all .decile: Rtopdecile.combinations /RalLdecile sam Iie
H.Gini coefficient < H.Gini coefficient > P - 465 <0.0001/
] = [ ] D ’ [ s t-test 22.79 2
2 /R 2 R 2 /R 2 (unequa .
top.decile.combinations all .decile: top .decile.combinations all.decile§ 1 var.)

]L.Gini coefficient

] L.Gini coefficient

4.2.b - Sensitivities

In order to obtain a more complete analysis the tests for research question 1 are

submitted to three additional sensitivities. First, the tests for hypothesis 1 through 3 are

performed on a sample with a longer FDI horizon (i.e., 5-years FDI lag). Second, the test

for hypothesis 1 is performed on the 3 and 5-year lagged FDI sample, but including the

Gini coefficient as a possible explanatory variable in order to demonstrate is inadequacy

for this type of study. Finally, the test for hypothesis 1 is performed on three time series

samples: the U.K., Italy, and France. The time series test is repeated twice for each of
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these countries; once using total income as an explanatory variable, and once using

income per-capita as an explanatory variable.'"!

4.2.b.i - Sensitivity #1 - FDI may take longer than 3-years
It is acknowledged that FDI decisions may take longer than the 3-year time lag
proposed. Therefore, this section considers the analysis with a 5-years FDI lag on the

sample that excludes the smaller EU economies and Norway.

Hypothesis 1

Table 4.22 shows the top 10 decile combinations ranked by R-square plus the
combination containing all income-deciles (i.e., M_1023) obtained by regressing FDI-
lagged by 5-years onto the GDP and GDP per-capita of 85 observations spanning 11
countries'*? and 22-years.'”

There were 395 statistically significant decile combinations with R-square values
higher than that obtained from the combination containing all income-deciles (i.e.,

M 1023) of 61.92 percent. Therefore, with regards to RQ1 H1, it is possible to reject null

hypothesis in favor of the alternative for this sample.

%" On an individual country basis there is multicolinearity between income and income per-capita.

192" Australia, Canada, France, Germany, Israel, Italy, Korea, New Zealand, Switzerland, United Kingdom
and United States.

1931980, 1981, 1982, 1983, 1984, 1985, 1986, 1987, 1988, 1989, 1990, 1991, 1992, 1993, 1994, 1995,

1996, 1997, 1998, 1999, 2000 and 2001.
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Note that for these 395 decile combinations there was no negative autocorrelation
based on the Durbin-Watson test; however there was positive autocorrelation, and
therefore the maximum likelihood estimates corrected for first order autocorrelation,
assuming the error terms follow an AR(1) process is used. The distribution of the error
terms was statistically not different from normal with the Shapiro-Wilk W statistics close
to one; and no multicolinearity was detected with the variables' VIF being lower than the
models' VIF. The error terms exhibit homoskedastic variance.

Observe that Chart 4.7 shows the prevalence of the individual deciles among
these 395 decile combinations. They were dominated in descending order by D1, D2, D3,
D10, D4, D5, D6, D7, D9 and DS8. Furthermore, note that among the top ten
combinations the prevalence of the individual deciles in descending order is given by D1,

D2, D4, D10, D3, D5, D6 and D7.

Hypothesis 2

Regarding RQ1 H2, for 227 or 57 percent of these 395 decile combinations it is
possible to fail to reject the null hypothesis, while for 168 or 43 percent of these 395
decile combinations it is possible to reject the null in favor of the alternative. Therefore,
considering all 395 decile combinations, on average the decile combinations with an
explanatory power higher than that of M_1023 have a more unequal distribution of
income (i.e., have a lower Gini coefficient). However, observe that 7 out of the top 10
decile combinations ranked by R-square shown on Table 4.22 have Gini coefficients that
are lower than that of M_1023, while 3 out of the top 10 decile combinations ranked by

R-square have higher Gini coefficients.
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Table 4.22 and Chart 4.7 - Sensitivity #1

5 yearlagged FDI without smaller EU economies and Norway

Model Variable ML_Coefficient ML_Pval MLTRsq D1
M_544 Interce pt (12.69)  1.950%  62.590% D1 - - - D5 - - - - -
M_544 GDPCap544 0.77 2.970% 62.590% D1 - - - D5 - - - - -
M_544 GDP544 0.40 0.000%  62.590% D1 - - - D5 - - - - -
M_576 Interce pt (11.91)  2.260% 62.580% D1 - - D4 - - - - - -
M_576 GDPCap576 0.75 3.180% 62.580% D1 - - D4 - - - - - -
M_576 GDP576 0.40 0.000%  62.580% D1 - - D4 - - - - - -
M_528 Interce pt (13.08)  1.880%  62.560% D1 - - - - D6 - - - -
M_528 GDPCap528 0.77 3.100% 62.560% D1 - - - - D6 - - - -
M_528 GDP528 0.40 0.000%  62.560% D1 - - - - D6 - - - -
M_520 Interce pt (13.39)  1.750%  62.540% D1 - - - - - D7 - - -
M_520 GDPCap520 0.76 3.130% 62.540% D1 - - - - - D7 - - -
M_520 GDP520 0.41 0.000%  62.540% D1 - - - - - D7 - - -
M_776 Interce pt (12.93)  1.780%  62.510% D1 D2 - - - - D7 - - -
M_776 GDPCap776 0.75 3.230% 62.510% D1 D2 - - - - D7 - - -
M_776 GDP776 0.41 0.000%  62.510% D1 D2 - - - - D7 - - -
M_897 Interce pt (13.16)  1.900% 62.450% D1 D2 D3 - - - - - - D10
M_897 GDPCap897 0.65 4.900% 62.450% D1 D2 D3 - - - - - - D10
M_897 GDP897 0.44 0.000% 62.450% D1 D2 D3 - - - - - - D10
M_784 Interce pt (12.41)  2.070% 62.450% D1 D2 - - - D6 - - - -
M_784 GDPCap784 0.74 3.490% 62.450% D1 D2 - - - D6 - - - -
M_784 GDP784 0.40 0.000% 62.450% D1 D2 - - - D6 - - - -
M_961 Interce pt (13.35)  1.800% 62.430% D1 D2 D3 D4 - - - - - D10
M_961 GDPCap961 0.67 4.650% 62.430% D1 D2 D3 D4 - - - - - D10
M_961 GDP961 0.43 0.000% 62.430% D1 D2 D3 D4 - - - - - D10
M_800 Interce pt (11.83)  2.370%  62.390% D1 D2 - - D5 - - - - -
M_800 GDPCap800 0.72 3.750%  62.390% D1 D2 - - D5 - - - - -
M_800 GDP800 0.40 0.000%  62.390% D1 D2 - - D5 - - - - -
M_833 Interce pt (13.11) _ 2.030%  62.390% D1 D2 - D4 - - - - - D10
M_833 GDPCap833 0.64 62.390% D1 D2 - D4 - - - - - D10
M_833 GDP833 0.44 0.000%  62.390% D1 D2 - D4 - - - - - D10
M_1023 Intercept (13.08)  2.410% 61.920% D1 D2 D3 D4 D5 D6 D7 D8 D9 D10
M_1023 GDPCap1023 0.63 61.920% D1 D2 D3 D4 D5 D6 D7 D8 D9 D10
M_1023 GDP1023 0.44 0.000% 61.920% D1 D2 D3 D4 D5 D6 D7 D8 D9 D10
TOTAL COMBINATIONS 395 395 395 395 395 395 395 395 395 395
COMBINATIONS CONTAINING DECILE
Number 342 246 228 210 191 184 182 111 122 227
% 87% 62% 58% 53% 48% 47% 46% 28% 31% 57%
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Hypothesis 3

Regarding RQ1 H3, first, the simple method described in Chapter 3, p. 158 is

h104 105

applied to cluster countries into a hig and a low " Gini coefficient group. Then an
independent sample t-test is conducted. First, a Folded F-test for homoskedasticity is
conducted to test if the assumption that the two populations have unequal variance hold
or not. Based on that result, either an equal-variance t-test using the Pooled method, or an

unequal-variance t-test using the Satterthwaite method is conducted (Table 4.23).

Table 4.23 — Lag 5 - Hypothesis 3 — Simple Clusters — Sensitivity #1

Valu
Ho Ha Test o d.f. p-value
Num.=50
Folded 8
GhighGini = CTlow.Gini CThigh .Gini # CTlow.Gim' F-teSt 18-88 Den0.=43 <O-0001
8
s [ , s [ , Indept
. decil b"/R I R ) o |R . 1
p.decile.combinations all .decil top.decile.combinations all .decil| Samp c
H.Gini coefficient - H.Gini coefficient - <0.0001/
] <[ ] > [ s t-test 570
; ) ; e 27.01 2
Rmp.decilerombinalionx /RallAdecil Rmp.decilerombinalionx / all .decill unequ
]L.Gini coefficient ]L.Gini coefficient al var.)

Since in Table 4.23 the p-value of the F-test for homoskedasticity is <0.0001,
which is less than 0.05, it is possible to reject the null hypothesis of homoskedasticity.
Therefore, the appropriate test for the independent samples is the unequal variance t-test.

Since the p-values associated with the unequal variance t-statistic is <0.0001/2, which is

104 Israel, United States, New Zealand, Switzerland and Italy.

105 K orea, Australia, Canada, United Kingdom, France and Germany.
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lower than the pre-set alpha value of 5 percent, but the means of the high and low Gini

coefficient groups are not consistent in direction with the alternative hypothesis [i.e.,

(1.0027) < wy,., g (1.0197)] 1t is possible to fail to reject the null hypothesis.

Hoign Gini

Therefore, in this case, changing the unit of analysis from the country to the decile level
does not produce a relative higher gain in explanatory power for the high Gini coefficient
group than that for the low Gini coefficient group.

Based on the Cubic Clustering Criterion, Pseudo F Criterion (PSF), the Pseudo £

106 10
h 7

criterion, and the Centroid Distance approaches a hig and a low "' Gini coefficient
clusters were selected to be used in an independent sample t-test. First, a Folded F-test for
homoskedasticity is conducted to test if the assumption that the two populations have
unequal variance hold or not. Based on that result, either an equal-variance t-test using
the Pooled method, or an unequal-variance t-test using the Satterthwaite method is
conducted (Table 4.24).

Since in Table 4.24 the p-value of the F-test for homoskedasticity is <0.0001,
which is less than 0.05, it is possible to reject the null hypothesis of homoskedasticity.
Therefore, the appropriate test for the independent samples is the unequal variance t-test.
Since the p-values associated with the unequal variance t-statistic is <0.0001/2 which is
lower than the pre-set alpha value of 5 percent, but the means of the high and low Gini
coefficient groups are not consistent in direction with the alternative hypothesis

[hypothesis (i.e., (1.0014) < py,, i (1.0169)] it is possible to fail to reject the

lu high .Gini

106 Israel, United States, New Zealand, and Switzerland.

107 K orea, Australia, Canada, United Kingdom, France, and Germany, and Italy.
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null hypothesis in favor of the alternative. Therefore, in this case the relative gain in

explanatory power from changing the unit of analysis from the country to the decile level

is higher for the low Gini coefficient group.

Table 4.24 — Lag 5 - Hypothesis 3 — Simple Clusters — Sensitivity #1

Ho Ha Test | Value d.f. p-value
Num.=45
— Folded | 728.6 0
O-high.Gini - O-low.Gini O-high.Gini # O-lowGini F-test 2 Deno.=50 <00001
4
2 2 2 2 Indept
Rtopdecile.combinations /Rull.decile Rtopdecile.combinations /RalLdecile sam Iie
H.Gini coefficient < H.Gini coefficient - p - 451 <0.0001/
] =5 [ ] s > [ s t-test
h i 5 ) (unequal 18.44 2
R o IR RE o JR%,..
p.decile.combinations all decile| top .decile.combinations all decile| var.)
]L.Gini coefficient ]L.Gini coefficient

4.2.b.ii - Sensitivity # 2 - How stable are Gini coefficients over time? Is it a

good explanatory variable?

The primary purpose of this research is to investigate the impact that variations in

the distribution of income within a country have on FDI flows by using the income-

deciles that constitute the Lorenz curve. This is based on the recognition that countries

are collections of heterogeneous income-based markets, rather than homogeneous

income-based markets. This fact is supported by the empirical observation that the Gini

coefficients are never zero or constant across country or time even as countries incomes

continuously grow. Therefore, what is important for the FDI analysis is the distribution of

income itself, and not simply the inequality in the distribution of income (i.e., the Gini

coefficient), since the Gini coefficient is not unambiguously linearly related to a

country’s income or to FDI.

290




The next few paragraphs will empirically demonstrate that: (i) the Gini
coefficients are never zero or constant across country or time; and (ii) Gini coefficient is

not unambiguously linearly related to a country’s FDI flows.

The Gini coefficients are never zero or constant across country or time.

As an example, it can be observed in Graphs 1 and 2 that the respective Gini
coefficients of the U.K. and Italy are never zero or constant. In the case of the U.K., the
Gini coefficient has experienced an oscillating and upward pattern over the 1980 through
2002 period. In the case of the Italy, the Gini coefficient has experienced an oscillating
and downward pattern over the 1986 through 2001 period. In both cases, however, the

countries' GDPs continuously grew.

Graph 4.1
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Graph 4.2
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As illustrated in the cases of the U.K. and Italy, the Gini coefficients contract and
expand across time and space even as these countries real GDPs grew continuously.
Therefore, the Gini coefficient is not unambiguously related to income. Hence, because
the literature establishes that FDI is positively linearly related to the size of an economy,
it is expected that the Gini coefficient is not a reliable unambiguous independent variable
for a linear relationship where FDI is the independent variable and the Gini coefficient is
a dependent variable.

As a quick digression, note that a theoretical explanation for why the Gini
coefficients contract and expand across time, even as a country's GDP continuously grow
is provided by the modern sector enrichment growth dualistic development cycle of the
sort proposed by Fields (1980) and discussed in Chapter 2 (p. 131). In that case, the
resulting expansion of aggregate demand (i.e., GDP) as the development process

progresses implies that the Lorenz curves intersect at some point, which means that the
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Gini coefficient first deteriorates/expands and then improves/contracts.'® Therefore,
because the Gini coefficient fluctuates across time and space it is possible for the Lorenz
curves to intersect.

Also, recall the discussion in Chapter 2 about the impact of income-inequality on
economic growth (p. 120). The discussion on politics, policies and income-inequality
highlights the active role that governments may take in shaping the distribution of
income, which also accounts for why the Gini coefficients contract and expand across
time and space.

Next an empirical investigation of research question 1 hypothesis 1 including the
Gini coefficient as an independent variable is conducted in order to demonstrate that it is
not a reliable unambiguous independent variable for a linear relationship where

movements in aggregate demand are of concern.

1% nitially, suppose that there are five individuals working in five distinct sectors of a country. At first they

all earn the same amount - say, $10. Then, suppose that over the next five years, each individual in turn is
able to become twice as productive, so that at the fifth year, all parties are earning the same amount each,
namely, $20. In this case, both at the beginning and end of the process there is perfect equality, which
means that the Lorenz curves are straight lines and the Gini coefficients are zero. However, during the
process, while some are progressively earning $20 and others are still earning $10, the Lorenz curves
intersect, and the Gini coefficients are different from zero and changing. Hence, over time as a country
undergoes different development cycles, it may experience successive waves of declining and improving

income inequalities even as its aggregate income and per-capita income continuously grow. (p. 132)
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Gini coefficient is not unambiguously linearly related to a country’s FDI
flows.

Tables 25 and 26 show the regression results from introducing the country’s Gini
coefficient as an explanatory variable in the 3 and 5-year lagged FDI cases. The tables
show the results of the top 10 decile combinations ranked by R-square and the
combination that includes all income-deciles (i.e., M_1023). Charts 8 and 9 show the
prevalence of the individual deciles among combinations with R-square values higher
than that of the combination that includes all income-deciles for the 3 and 5-year lagged
FDI cases respectively.

Observe that for both lag 3’s 514 and lag 5’s 395 decile combinations with higher
R-squares than the combination with all income-deciles in it no negative autocorrelation
exists based on the Durbin-Watson test; however the test detected positive
autocorrelation, and therefore the maximum likelihood estimates corrected for first order
autocorrelation, assuming the error terms follow an AR(1) process were used. The
distribution of the error terms were statistically not different from normal with the
Shapiro-Wilk W statistics close to one; and no multicolinearity cases were detected with
the variables' VIF being lower than the models' VIF. The error terms exhibited
homoskedastic variance.

Note the ambiguity of the Gini coefficient as an explanatory variable in the 3 and
S-year lagged FDI cases. For example, in the 3-year FDI lag case, if an alpha of 10
percent is used, the regression coefficient for the Gini coefficient variable is significant
for the M_1, M 512, and M 768 combinations. However, note that the regression

coefficient for the Gini coefficient variable is negatively signed for the M_1 combination,
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but positively signed for M_512 and M_768. Similarly, in lag 5, if an alpha of 10 percent
was used, the regression coefficient for the Gini coefficient variable would be positively
signed for the M_512, but negative M_1 decile combination.

Therefore, empirically it is possible to observe that the Gini coefficients are never
zero or constant across country or time; and that when introducing the Gini coefficient as

part of the model, it is not unambiguously linearly related to a country’s FDI flows.
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Table 4.25 and Chart 4.8 — Lag 3 - Sensitivity #2

3 yearlagged FDI without smaller EU economies and Norway, and with Gini as regressor.

Variable L
M_512 Interce pt (14.97) . 63.940% D1 - - - - - - - - -
M_512 GINI 0.07 . 63.940% D1 - - - - - - - - -
M_512 GDPCap512 0.77 . 63.940% D1 - - - - - - - - -
M_512 GDP512 0.42 . 63.940% D1 - - - - - - - - -
M_768 Interce pt (17.14) ; 63.610% D1 D2 - - - - - - - -
M_768 GINI 0.06 4.590% 63.610% D1 D2 - - - - - - - -
M_768 GDPCap768 0.90 0.490% 63.610% D1 D2 - - - - - - - -
M_768 GDP768 0.41 0.000% 63.610% D1 D2 - - - - - - - -
M_640 Intercept (17.95) 0.180% 63.170% D1 - D3 - - - - - - -
M_640 GINI 0.04 63.170% D1 - D3 - - - - - - -
M_640 GDPCap640 0.97 0.480% 63.170% D1 - D3 - - - - - - -
M_640 GDP640 0.40 0.000% 63.170% D1 - D3 - - - - - - -
M_896 Intercept (17.78) 0.180% 63.100% D1 D2 D3 - - - - - - -
M_896 GINI 0.04 63.100% D1 D2 D3 - - - - - - -
M_896 GDPCap896 0.94 0.530% 63.100% D1 D2 D3 - - - - - - -
M_896 GDP896 0.41 0.000% 63.100% D1 D2 D3 - - - - - - -
M_256 Intercept (16.47) 0.290% 62.890% - D2 - - - - - - - -
M_256 GINI 0.04 62.890% - D2 - - - - - - - -
M_256 GDPCap256 0.88 0.700% 62.890% - D2 - - - - - - - -
M_256 GDP256 0.41 0.000% 62.890% - D2 - - - - - - - -
M_513 Intercept (17.50) 0.230% 62.890% D1 - - - - - - - - D10
M_513 GINI (0.04)[__16.630% | 62.890% D1 - - - - - - - - D10
M_513 GDPCap513 1.00 0.510% 62.890% D1 - - - - - - - - D10
M_513 GDP513 0.40 0.000% 62.890% D1 - - - - - - - - D10
M_1 Intercept (17.67) 0.250% 62.830% - - - - - - - - - D10
m_1 GINI (0.05)[___9.290%] 62.830% - - - - - - - - - D10
mM_1 GDPCap1 1.00 0.510% 62.830% - - - - - - - - - D10
mM_1 GDP1 0.40 0.000% 62.830% - - - - - - - - - D10
M_832 Interce pt (18.06) 0.200% 62.810% D1 D2 - D4 - - - - - -
M_832 GINI 0.03 62.810% D1 D2 - D4 - - - - - -
M_832 GDPCap832 0.98 0.550% 62.810% D1 D2 - D4 - - - - - -
M_832 GDP832 0.40 0.000% 62.810% D1 D2 - D4 - - - - - -
M_769 Intercept (17.49) 0.230% 62.790% D1 D2 - - - - - - - D10
M_769 GINI (0.03)[__28.550% | 62.790% D1 D2 - - - - - - - D10
M_769 GDPCap769 0.99 0.550% 62.790% D1 D2 - - - - - - - D10
M_769 GDP769 0.40 0.000% 62.790% D1 D2 - - - - - - - D10
M_641 Intercept (17.61) 0.220% 62.760% D1 - D3 - - - - - - D10
M_641 GINI (0.03)[__28.030% | 62.760% D1 - D3 - - - - - - D10
M_641 GDPCap641 0.99 0.550% 62.760% D1 - D3 - - - - - - D10
M_641 GDP641 0.40 0.000% 62.760% D1 - D3 - - - - - - D10
M_1023 Intercept (17.81) 0.290% 61.860% D1 D2 D3 D4 D5 D6 D7 D8 D9 D10
M_1023 GINI (0.02)[_53.070%| 61.860% D1 D2 D3 D4 D5 D6 D7 D8 D9 D10
M_1023 GDPCap1023 0.96 0.940% 61.860% D1 D2 D3 D4 D5 D6 D7 D8 D9 D10
M_1023 GDP1023 0.41 0.000% 61.860% D1 D2 D3 D4 D5 D6 D7 D8 D9 D10
TOTAL COMBINATIONS 514 514 514 514 514 514 514 514 514 514
COMBINATIONS CONTAINING DECILE
Number 291 274 267 258 251 219 224 198 209 453
% 57% 53% 52% 50% 49% 43% 44% 39% 41%  88%
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Table 4.26 and Chart 4.9 — Lag 5 - Sensitivity #2

5 yearlagged FDI without smaller EU economies and Norway, and with Gini as regressor.

Variable ! icient ML_Pval ML TRsq

M_513 Interce pt (13.21) __ 1.820%  63.090% D1 - - - - - - - - D10
M_513 GINI (0.04)[12.590%| 63.090% D1 - - - - - - - - D10
M_513 GDPCap513 0.80 2120% 63.090% D1 - - - - - - - - D10
M_513 GDP513 0.40 0.000%  63.090% D1 - - - - - - - - D10

M_512 Interce pt (10.47) ___3.550%  63.070% D1 - - - - - - - - -

M_512 GINI 0.05 63.070% D1 - - - - - - - - -

M_512 GDPCap512 0.58 4510% 63.070% D1 - - - - - - - - -

M_512 GDP512 0.42 0.000%  63.070% D1 - - - - - - - - -
M_769 Interce pt (13.24) ___1.760%  63.030% D1 D2 - - - - - - - D10
M_769 GINI (0.04)[20.620%| 63.030% D1 D2 - - - - - - - D10
M_769 GDPCap769 0.79 2.220% 63.030% D1 D2 - - - - - - - D10
M_769 GDP769 0.40 0.000%  63.030% D1 D2 - - - - - - - D10
M_641 Interce pt (13.23) ___1.850%  62.950% D1 - D3 - - - - - - D10
M_641 GINI (0.04)[20.560%| 62.950% D1 - D3 - - - - - - D10
M_641 GDPCap641 0.79 2.350% 62.950% D1 - D3 - - - - - - D10
M_641 GDP641 0.40 0.000%  62.950% D1 - D3 - - - - - - D10
M_897 Interce pt (13.25) ___1.810%  62.900% D1 D2 D3 - - - - - - D10
M_897 GINI (0.03)[ 29.290%| 62.900% D1 D2 D3 - - - - - - D10
M_897 GDPCap897 0.78 2.440% 62.900% D1 D2 D3 - - - - - - D10
M_897 GDP897 0.40 0.000%  62.900% D1 D2 D3 - - - - - - D10
M_577 Interce pt (13.24) ___1.920%  62.890% D1 - - D4 - - - - - D10
M_577 GINI (0.04)[20.030%| 62.890% D1 - - D4 - - - - - D10
M_577 GDPCap577 0.79 2.450% 62.890% D1 - - D4 - - - - - D10
M_577 GDP577 0.40 0.000%  62.890% D1 - - D4 - - - - - D10
M_833 Interce pt (13.26) ___1.870%  62.860% D1 D2 - D4 - - - - - D10
M_833 GINI (0.03)[28.330%| 62.860% D1 D2 - D4 - - - - - D10
M_833 GDPCap833 0.78 2.530% 62.860% D1 D2 - D4 - - - - - D10
M_833 GDP833 0.40 0.000%  62.860% D1 D2 - D4 - - - - - D10
M_545 Interce pt (13.20) ___1.990%  62.840% D1 - - - D5 - - - - D10
M_545 GINI (0.04)[ 19.550%| 62.840% D1 - - - D5 - - - - D10
M_545 GDPCap545 0.79 2.550% 62.840% D1 - - - D5 - - - - D10
M_545 GDP545 0.40 0.000%  62.840% D1 - - - D5 - - - - D10
M_1 Interce pt (12.86) __ 2.420%  62.830% - - - - - - - - - D10
M_1 GINI (0.05)[_8.310%| 62.830% - - - - - - - - - D10
M_1 GDPCap1 0.77 2.730% 62.830% - - - - - - - - - D10
M_1 GDP1 0.40 0.000%  62.830% - - - - - - - - - D10
M_529 Interce pt (13.20) __2.020%  62.810% D1 - - - - D6 - - - D10
M_529 GINI (0.04)[_18.950%| 62.810% D1 - - - - D6 - - - D10
M_529 GDPCap529 0.79 2.600% 62.810% D1 - - - - D6 - - - D10
M_529 GDP529 0.40 0.000%  62.810% D1 - - - - D6 - - - D10
M_1023 Interce pt (13.02) ___2.510% 62.220% D1 D2 D3 D4 D5 D6 D7 D8 D9 D10
M_1023 GINI (0.02)[ 39.170%] 62.220% D1 D2 D3 D4 D5 D6 D7 D8 D9 D10
M_1023 GDPCap1023 0.73 4.230% 62.220% D1 D2 D3 D4 D5 D6 D7 D8 D9 D10
M_1023 GDP1023 0.41 0.000%  62.220% D1 D2 D3 D4 D5 D6 D7 D8 D9 D10
TOTAL COMBINATIONS 395 395 395 395 395 395 395 395 395 395

COMBINATIONS CONTAINING DECILE

Number 342 246 228 210 191 184 182 111 122 227
% 87% 62% 58% 53% 48% 47% 46% 28% 31% 57%
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4.2.b.iii - Sensitivity # 3 - Individual Country Time Series

In this section a time series analysis of the research question 1 hypothesis 1 is
performed for the cases of the U.K., Italy, and France. The analysis is done for FDI-
lagged by 5-years, and the total and per-capita incomes are used separately as
independent variables.

Observe that in the U.K. and France's cases, the prevalence of particular income-
deciles in the combinations with a higher R-square than that containing all income-
deciles are dominated by the richest decile. In Italy's case, however, the prevalence of
particular income-deciles in the combinations with a higher R-square than that containing
all income-deciles are dominated by the deciles in the middle (i.e., D2-D9). In all cases,
the decile profile charts of the regressions containing GDP as the independent variable
are very similar to the charts of the regressions containing GDP per-capita as the
independent variable.

As expected, in all cases the model's explanatory power is higher for the
combinations that involve less than all deciles, which in the case of the U.K. involves 3
deciles, in the case of Italy involves 1 decile, and in the case of the France involves 3
deciles (Table 4.33). In the cases of the U.K. and Italy, the coefficient corresponding to
the model with the decile combination that has the highest R-square is slightly smaller
than that of the model containing all deciles. However, in the case of France the
coefficient corresponding to the model with the decile combination that has the highest
R-square is higher than that of the model containing all deciles. In all cases, the limited

number of observations detracts from the tests statistical validity.
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Table 4.27 and Chart 4.10 — Lag 5 - U.K. — Per-Capita Income — Sensitivity # 3

5yearlagged FDI - UK

Model Variable

ML_Coefficient ML_Pval MLTRsq D1

M_769 Intercept (22.95)| 11.730%| 73.650% D1 D2 - - - - - - . D10
M_769 GDPCap769 234  0320% 73.650% D1 D2 - - - - - - - D10
M_897 Intercept (24.33)| 10.770%| 73.510% D1 D2 D3 - - - - - - D10
M_897 GDPCap897 243  0320% 73510% D1 D2 D3 - - - - - - D10
M_513 Interce pt (20.85)| 14.000%| 73.480% D1 - - - - - - . . D10
M_513 GDPCap513 221 0350% 73.480% D1 - - - - - - - - D10
M_641 Interce pt (22.75)| 12.210%| 73.400% D1 - D3 - - - - - . D10
M_641 GDPCap641 233 0350% 73400% D1 - D3 - - - - - - D10
M_257 Intercept (20.75)| 14.120%| 73.350% - D2 - - - - - - . D10
M_257 GDPCap257 220 0360% 73350% - D2 - - - - - - - D10
M_833 Intercept (24.11)| 11.310%| 73.310% D1 D2 - D4 - - - - - D10
M_833 GDPCap833 241  0350% 73.310% D1 D2 - D4 - - - - - D10
M_385 Intercept (22.53)| 12.420%| 73.290% - D2 D3 - - - .- - . D10
M_385 GDPCap385 231 0350% 73290% - D2 D3 - - - - - - D10
M_961 Intercept (25.11)| 10.660%| 73.210% D1 D2 D3 D4 - - - - - D10
M_961 GDPCap961 247  0360% 73.210% D1 D2 D3 D4 - - - - - D10
M_577 Intercept (22.54)| 12.830%| 73.180% D1 - - D4 - - - - . D10
M_577 GDPCap577 232 0380% 73.180% D1 - - D4 - - - - - D10
M_801 Interce pt (23.93)| 11.650%| 73.160% D1 D2 - - D5 - - - - D10
M_801 GDPCap801 240  0.370% 73.160% D1 D2 - - D5 - - - - D10
M_1023 Interce pt (25.07)| 12.550%| 71.990% D1 D2 D3 D4 D5 D6 D7 D8 D9 D10
M_1023 GDPCap1023 246  0.530% 71.990% D1 D2 D3 D4 D5 D6 D7 D8 D9 D10
TOTAL COMBINATIONS 449 449 449 449 449 449 449 449 449 449
COMBINATIONS CONTAINING DECILE
Number 252 246 227 215 203 201 203 188 215 440
% 56% 55% 51% 48% 45% 45% 45% 42% 48% 98%
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Table 4.28

5yearlagged FDI - UK

and Chart 4.11 — Lag S - U.K. — Total Income — Sensitivity # 3

Model Variable ML_Coefficient ML_Pval MLTRsq D1
M_769 Intercept (93.56) 1.360% 73.780% D1 D2 - - - - - - - D10
M_769 GDP769 2.16 0.290% 73.780% D1 D2 - - - - - - - D10
M_897 Intercept (97.70)  1.300% 73.650% D1 D2 D3 - - - - - - D10
M_897 GDP897 2.23 0.290% 73.650% D1 D2 D3 - - - - - - D10
M_513 Intercept (87.23) 1.590% 73.630% D1 - - - - - - - - D10
M_513 GDP513 2.05 0.310% 73.630% D1 - - - - - - - - D10
M_641 Intercept (93.00)  1.440% 73.550% D1 - D3 - - - - - - D10
M_641 GDP641 2.14 0.310% 73.550% D1 - D3 - - - - - - D10
M_257 Intercept (86.77) 1.600% 73.500% - D2 - - - - - - - D10
M_257 GDP257 2.04 0.320% 73.500% - D2 - - - - - - - D10
M_833 Intercept (97.13)  1.390% 73.470% D1 D2 - D4 - - - - - D10
M_833 GDP833 2.21 0.310% 73.470% D1 D2 - D4 - - - - - D10
M_385 Intercept (92.28) 1.460% 73.440% - D2 D3 - - - - - - D10
M_385 GDP385 2.13 0.310% 73.440% - D2 D3 - - - - - - D10
M_961 Intercept (100.20)  1.340% 73.370% D1 D2 D3 D4 - - - - - D10
M_961 GDP961 2.26 0.310% 73.370% D1 D2 D3 D4 - - - - - D10
M_577 Intercept (92.46) 1.550% 73.350% D1 - - D4 - - - - - D10
M_577 GDP577 2.13 0.330% 73.350% D1 - - D4 - - - - - D10
M_801 Intercept (96.65)  1.440% 73.330% D1 D2 - - D5 - - - - D10
M_801 GDP801 2.20 0.320% 73.330% D1 D2 - - D5 - - - - D10
M_1023 Interce pt (101.42) 1.750% 72.260% D1 D2 D3 D4 D5 D6 D7 D8 D9 D10
M_1023 GDP1023 2.25 0.450% 72.260% D1 D2 D3 D4 D5 D6 D7 D8 D9 D10
TOTAL COMBINATIONS 450 450 450 450 450 450 450 450 450 450
COMBINATIONS CONTAINING DECILE
Number 254 249 227 214 202 200 201 184 214 436
% 56% 55% 50% 48% 45% 44% 45% 41% 48% 97%
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Table 4.29 and Chart 4.12 — Lag 5 - Italy — Total Income — Sensitivity # 3

5yearlagged FDI - ITALY

Model Variable ML_Coefficient ML_Pval MLTRsq D1
M_4 Intercept (230.95) 0.030% 85.330% - - - - - - - D8 - -
M_4 GDP4 4.71 0.020%  85.330% - - - - - - - D8 - -
M_132 Intercept (231.17) 0.040%  85.260% - - D3 - - - - D8 - -
M_132 GDP132 4.68 0.020% 85.260% - - D3 - - - - D8 - -
M_68 Intercept (234.11) 0.040%  85.050% - - - D4 - - - D8 - -
M_68 GDP68 4.73 0.020%  85.050% - - - D4 - - - D8 - -
M_196 Intercept (233.39) 0.040% 84.930% - - D3 D4 - - - D8 - -
M_196 GDP196 4.70 0.020% 84.930% - - D3 D4 - - - D8 - -
M_164 Interce pt (224.50) 0.060%  84.900% - - D3 - D5 - - D8 - -
M_164 GDP164 4.53 0.030%  84.900% - - D3 - D5 - - D8 - -
M_260 Intercept (227.21) 0.030% 84.900% - D2 - - - - - D8 - -
M_260 GDP260 4.62 0.020% 84.900% - D2 - - - - - D8 - -
M_36 Intercept (222.01) 0.060%  84.840% - - - - D5 - - D8 - -
M_36 GDP36 4.51 0.030% 84.840% - - - - D5 - - D8 - -
M_100 Intercept (226.76) 0.060% 84.800% - - - D4 D5 - - D8 - -
M_100 GDP100 4.57 0.030% 84.800% - - - D4 D5 - - D8 - -
M_228 Interce pt (227.82) 0.060% 84.770% - - D3 D4 D5 - - D8 - -
M_228 GDP228 4.57 0.030%  84.770% - - D3 D4 D5 - - D8 - -
M_140 Intercept (232.83) 0.040% 84.750% - - D3 - - - D7 D8 - -
M_140 GDP140 4.68 0.020% 84.750% - - D3 - - - D7 D8 - -
M_1023 Intercept (242.34) 0.120% 82.300% D1 D2 D3 D4 D5 D6 D7 D8 D9 D10
M_1023 GDP1023 4.74 0.060% 82.300% D1 D2 D3 D4 D5 D6 D7 D8 D9 D10
TOTAL COMBINATIONS 259 259 259 259 259 259 259 259 259 259
COMBINATIONS CONTAINING DECILE
Number 35 144 135 130 128 160 139 161 101 8
% 14% 56% 52% 50% 49% 62% 54% 62% 39% 3%
DECILE PROFILE
e
70% 1
-
60% 1"
r
50% 1°
40% 1~
30% 17
/I
20%
e
10% 1°
0% +- -
D1 D2 D3 D4 D5 D6 D7 D8 D9 D10

301




Table 4.30 and Chart 4.13 — Lag 5 - Italy — Per-Capita Income — Sensitivity # 3

5yearlagged FDI - ITA

VELEL] ML_Coefficient ML_Pval MLTRsq D1
M_4 Intercept (75.90) 0.110%  85.420% - - - - - - - D8 - -
M_4 GDPCap4 4.83 0.020%  85.420% - - - - - - - D8 - -
M_132 Interce pt (73.72)  0.120%  85.320% - - D3 - - - - D8 - -
M_132 GDPCap132 4.79 0.020%  85.320% - - D3 - - - - D8 - -
M_68 Intercept (75.05) 0.140% 85.120% - - - D4 - - - D8 - -
M_68 GDPCap68 4.85 0.020% 85.120% - - - D4 - - - D8 - -
M_196 Intercept (73.56)  0.140% 84.980% - - D3 D4 - - - D8 - -
M_196 GDPCap196 4.81 0.020%  84.980% - - D3 D4 - - - D8 - -
M_164 Interce pt (70.25) 0.190%  84.950% - - D3 - D5 - - D8 - -
M_164 GDPCap164 4.63 0.030% 84.950% - - D3 - D5 - - D8 - -
M_260 Intercept (71.97)  0.110% 84.920% - D2 - - - - - D8 - -
M_260 GDPCap260 4.72 0.020%  84.920% - D2 - - - - - D8 - -
M_36 Interce pt (70.47) 0.210% 84.910% - - - - D5 - - D8 - -
M_36 GDPCap36 4.61 0.030% 84.910% - - - - D5 - - D8 - -
M_100 Intercept (71.25)  0.210%  84.860% - - - D4 D5 - - D8 - -
M_100 GDPCap100 4.67 0.030% 84.860% - - - D4 D5 - - D8 - -
M_228 Interce pt (70.86) 0.200%  84.820% - - D3 D4 D5 - - D8 - -
M_228 GDPCap228 4.68 0.030% 84.820% - - D3 D4 D5 - - D8 - -
M_140 Intercept (73.80)  0.140% 84.810% - - D3 - - - D7 D8 - -
M_140 GDPCap140 4.79 0.020% 84.810% - - D3 - - - D7 D8 - -
M_1023** Interce pt (75.36) 0.360% 82.320% D1 D2 D3 D4 D5 D6 D7 D8 D9 D10
M_1023** GDPCap1023 4.86 0.060% 82.320% D1 D2 D3 D4 D5 D6 D7 D8 D9 D10

**Model not significant; error terms not normally distributed

TOTAL COMBINATIONS 242 242 242 242 242 242 242 242 242
COMBINATIONS CONTAINING DECILE

Number 30 131 126 120 117 151 124 157 93
% 12% 54% 52% 50% 48% 62% 51% 65% 38%
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Table 4.31 and Chart 4.14 — Lag 5 - France — Total Income — Sensitivity # 3

5yearlagged FDI - FRA
Model Variable

M_11 Intercept (170.80)  0.000% 89.400% - - - - .- . D7 - D9 D10
M_11 GDP11 352  0.000% 89.400% - - - - - - D7 - D9 D10
M_9 Intercept (171.80) _ 0.000% 89.240% - - - - - - D7 - - D10
M_9 GDP9 357  0.000% 89.240% - - - - - - DI - - D10
M_3 Intercept (175.53) _ 0.000% 89.110% - - - - - - - - D9 D10
M_3 GDP3 363  0.000% 89110% - - - - - . . - D9 D10
M_267 Intercept (166.01) _ 0.000% 88.880% - D2 - - - - D7 - D9 D10
M_267 GDP267 343  0.000% 88.880% - D2 - - - - D7 - D9 D10
M_75 Intercept (165.99)  0.000% 88.870% - - - D4 - - D7 - D9 D10
M_75 GDP75 343  0.000% 88870% - - - D4 - - D7 - D9 D10
M_43 Intercept (167.29) _ 0.000% 88.810% - - - - D5 - D7 - D9 D10
M_43 GDP43 345  0.000% 88810% - - - - D5 - D7 - D9 D10
M_139 Intercept (164.92)  0.000% 88.720% - - D3 - - - D7 - D9 D10
M_139 GDP139 341  0.000% 88720% - - D3 - - - D7 - D9 D10
M_73 Intercept (165.13) _ 0.000% 88.680% - - - D4 - - D7 - - D10
M_73 GDP73 343  0.000% 88.680% - - - D4 - - D7 - - D10
M_265 Intercept (165.19) _ 0.000% 88.670% - D2 - - - - D7 - - D10
M_265 GDP265 344  0.000% 88.670% - D2 - - - - D7 - - D10
M_259 Intercept (169.12)  0.000% 88.660% - D2 - - - - - - D9 D10
M_259 GDP259 350  0.000% 88.660% - D2 - - - - . - D9 D10

M_1023 Interce pt (153.37) _ 0.010% 86.290% D1 D2 D3 D4 D5 D6 D7 D8 D9 D10

M_1023  GDP1023 347  0.000% 86.290% D1 D2 D3 D4 D5 D6 D7 D8 D9 D10

TOTAL COMBINATIONS 454 454 454 454 454 454 454 454 454 454
COMBINATIONS CONTAINING DECILE

Number 163 206 203 215 215 209 261 214 281 418

% 36% 45% 45% 47% 47% 46% 57% 47% 62% 92%
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Table 4.32 and Chart 4.15 — Lag 5 - France — Per-Capita Income — Sensitivity # 3

5yearlagged FDI - FRA

Model Variable ML_Coefficient ML_Pval MLTRsq D1
M_11 Intercept (70.87)  0.080% 88.750% - - - - - - D7 - D9 D10
M_11 GDPCapi1 4.57 0.010%  88.750% - - - - - - D7 - D9 D10
M_9 Intercept (71.94)  0.080% 88.430% - - - - - - D7 - - D10
M_9 GDPCap9 4.61 0.010% 88.430% - - - - - - D7 - - D10
M_3 Intercept (74.53)  0.090% 88.310% - - - - - - - - D9 D10
M_3 GDPCap3 4.71 0.010%  88.310% - - - - - - - - D9 D10
M_267 Intercept (66.36)  0.090% 87.910% - D2 - - - - D7 - D9 D10
M_267 GDPCap267 4.39 0.010% 87.910% - D2 - - - - D7 - D9 D10
M_75 Intercept (66.42)  0.090% 87.910% - - - D4 - - D7 - D9 D10
M_75 GDPCap75 4.39 0.010% 87.910% - - - D4 - - D7 - D9 D10
M_43 Intercept (67.39)  0.090% 87.860% - - - - D5 - D7 - D9 D10
M_43 GDPCap43 4.43 0.010% 87.860% - - - - D5 - D7 - D9 D10
M_15 Intercept (69.47)  0.100% 87.680% - - - - - - D7 D8 D9 D10
M_15 GDPCapi15 4.51 0.010% 87.680% - - - - - - D7 D8 D9 D10
M_139 Intercept (65.62)  0.090% 87.680% - - D3 - - - D7 - D9 D10
M_139 GDPCap139 4.35 0.010% 87.680% - - D3 - - - D7 - D9 D10
M_27 Intercept (67.28)  0.100% 87.650% - - - - - D6 D7 - D9 D10
M_27 GDPCap27 4.42 0.010% 87.650% - - - - - D6 D7 - D9 D10
M_259 Intercept (68.87)  0.100% 87.610% - D2 - - - - - - D9 D10
M_259 GDPCap259 4.50 0.010% 87.610% - D2 - - - - - - D9 D10
M_1023 Interce pt (55.55)  0.200% 84.420% D1 D2 D3 D4 D5 D6 D7 D8 D9 D10
M_1023 GDPCap1023 3.93 0.020% 84.420% D1 D2 D3 D4 D5 D6 D7 D8 D9 D10
TOTAL COMBINATIONS 456 456 456 456 456 456 456 456 456 456

COMBINATIONS CONTAINING DECILE

Number 169 211 204 219 216 209 262 213 279 423
% 37% 46% 45% 48% 47% 46% 57% 47% 61% 93%
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Table 4.33 - Individual Country Summary

GDP GDPCap

UK R-Sq 1023 72.26 71.99
Max R-Sq 73.78 73.65
Coefficient 1023 2.25 246

Max R-Sq Coefficient 2.16 2.34

Max R-Sq Number of Deciles 3 3

Obs 22 22

Italy R-Sq 1023 82.3 82.32
Max R-Sq 85.33 85.42
Coefficient 1023 4.74 4.86

Max R-Sq Coefficient 4.71 483

Max R-Sq Number of Deciles 1 1

Obs 12 12

France R-Sq 1023 86.29 8442
Max R-Sq 894 88.75
Coefficient 1023 3.17 3.93

Max R-Sq Coefficient 3.52 457

Max R-Sq Number of Deciles 3 3

Obs 11 11

Obs: 1023 refers to the 1023th decile combination, which includes all income-deciles.

4.2.c - Summary and Conclusions: Research Question 1

The tests conducted to analyze research question 1, hypothesis 1 through 3 where
based on the data and methodology discussed in Chapter 3. However, as the tests
progressed, the following additional modifications and sensitivities were applied.

First, it was noted that the lack of normally distributed error terms for lags other
than lag 3 might be because of outliers. The search for outliers indicated the presence of a
large externally studentized residual for a few y-observations, but none was found to be

an influential observation based on Cook's D test. Even after the removal of such y-
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outliers, results did not improve. From a trade theory point of view, however, the
presence of smaller EU countries in the sample suggested the possibility of export
platforms in the sample. The smaller EU countries along with Norway, an oil and natural
resources producer and exporter, were removed from the sample, and the tests were
conducted. This returned acceptable results for lags 2 and 3.

Second, the possibility of longer FDI lags was contemplated. Therefore, the tests
were performed for a 5-year FDI lag sample excluding the smaller EU countries and
Norway.

Third, the use of the Gini coefficient as an explanatory variable for this type of
research was contemplated. As expected its inadequacy was demonstrated using FDI-
lagged by 3 and 5-years for samples that exclude the smaller EU countries and Norway.

Finally, hypothesis 1 was analyzed based on three time series cases. The 5-year
FDI lag samples were for the U.K., Italy, and France.

The following paragraphs discuss the conclusions for hypotheses 1 through 3 in

turn.

4.2.c.i - Hypothesis 1

Based on all tests, the overall conclusion of the analysis of research question 1 is
that the variations in income-levels in high-income countries impact foreign direct
investment flows, since there are always decile combinations with less than all deciles in
them that have a higher explanatory powers that that of the model containing all deciles.
Note that support for the alternative hypothesis is unanimous across all FDI time lags and

sensitivity tests conducted.
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Observe that the combinations with the higher explanatory powers were mostly
composed of one or two deciles, and among all the top ten decile combinations ranked by
R-square there is at most six deciles present. Moreover, in most cases analyzed, the lower
deciles dominate the combinations with higher explanatory powers than that of the
combination containing all income-deciles, the exception being the single country time
series cases analyzed. These observations suggest two possible conclusions.

First, the fact that the combinations with the higher explanatory powers among
the various samples used were mostly composed of one or two deciles suggest that on
average the true scale of the markets sought by MNE's through FDI may be as low as 10
percent to 20 percent of the size of a country's economy.

Second, the fact that in most cases analyzed the lower deciles (i.e., D1, D2, and
D3) dominate the combinations with higher explanatory power than that of the
combination containing all income-deciles indicate that variation in income among the
lower deciles are on average more important for FDI flows than that of the higher
income-deciles.

To understand what this means, recall the discussion in the appendix of Chapter 3.
If aggregate income is growing, but the distribution of income is deteriorating, the
income of the deciles losing income share (i.e., the lower income-deciles) is growing less
than proportionately to the country’s income. If aggregate income is growing, but the
distribution of income is improving, the income of the deciles gaining income share (i.e.,
the lower income-deciles) is growing more than proportionately to the country’s income.

Taking that into account, observe that the average Gini coefficient for the sample

that excludes the smaller EU economies and Norway exhibits a positive linear pattern
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across time (Chart 4.16). Likewise, the average log of GDP per-capita for this sample
also exhibits a positive linear pattern across time (Chart 4.17).

Therefore, the empirically observable income-decile profile suggests together
with the average growing Gini coefficient and per-capita income trends that long-term
investments are on average more conservative/risk-averse than the average country level
figures would suggest. This is so because the income of the lower deciles is growing less
than proportionately to the country’s average incomes, since their income shares are
falling as the Gini coefficient deteriorates. In other words, on average the level of
economic growth implied by the deciles losing income share (i.e., the lower deciles) is
perceived as more sustainable than that implied by the country level economic growth
from the point of view of long-term investors.

By analogy the following conclusions with regards to hypothesis 1 apply to the
individual time series of the U.K., Italy, and France.

Recall the decile profiles of the U.K., Italy and France, and observe that the U.K.
and France have similar decile profiles, which are dominated by the richest income-decile
(Charts 10, 11, 14, and 15), while Italy’s profile is dominated by the middle income-

deciles (Charts 12 and 13).
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Chart 4.16 — Averaged Gini coefficients
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Table 4.34 shows the change in each of these countries deciles as well as their
Gini coefficients and per-capita income changes. Observe in Table 4.34 that the Gini
coefficient of the U.K. had a positive trend, while that of Italy and France had negative

trends. All three countries per-capita incomes exhibited positive trends.
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Table 4.34 — U.K., France, and Italy’s Gini, Per-Capita Income, and Income-deciles

Change.

MEASURE ini  $ GDPCap D4 D5 D6 D7 D8 D9 D10 SUM Deciles

515 |-0.07% -0.05% -0.05% -0.04% -0.04% -0.04% -0.01% -0.01% 0.03% 0.27% 0.00%
11,332 [ -1.48% -1.09% -1.01% -0.97% -0.87% -0.82% -0.20% -0.17% 0.58% 6.04% 0.00%
UK PERIOD ACTUAL CHANGE | 22 74 10,909 [-1.17% -0.79% -0.83% -0.84% -0.80% -0.77% -0.24% -0.27% 0.49% 5.23% 0.00%
FRA LINEAR SLOPE 1 (0.3) 422 (0.08% 0.04% 0.05% 0.03% 0.01% 0.01% 0.01% -0.03% -0.03% -0.16% 0.00%

UK LINEAR SLOPE 22 04 §
$
$
$
FRA  PERIOD LINEAR CHANGE 1" (3.5 § 4,647 )090% 042% 050% 0.36% 0.15% 0.09% 0.15% -0.38% -0.38% -1.80% 0.00%
$
$
$
$

UK PERIOD LINEAR CHANGE 22 8.9

FRA  PERIOD ACTUAL CHANGE | 11 (3.8) 8,810 [ 1.04% 0.19% 1.05% 0.28% -0.04% 0.59% 0.08% -0.87% -0.51% -1.81% 0.00%
ITA LINEAR SLOPE 12 (0.09) 430 |-0.02% 0.01% 0.01% 0.00% 0.03% 0.05% 0.02% 0.02% -0.03% -0.10% 0.00%
ITA  PERIOD LINEAR CHANGE 12 (1.04) 5163 |-0.20% 0.17% 0.11% 0.03% 0.37% 0.64% 0.19% 0.27% -0.36% -1.21% 0.00%
ITA  PERIOD ACTUAL CHANGE [ 12 (2.93) 7,166 [ 0.18% 0.25% 0.08% -0.06% 1.24% 0.71% 0.19% 0.29% -0.30% -2.59% 0.00%

Bring this information together the following conclusions apply:

In the case of the U.K., long-term investments are less conservative/risk-averse
than the average country level figure would suggest. This is so because the combinations
with the highest explanatory power are those dominated by decile D10 (charts 10 and
11), and D10 is growing more than proportionately to the country’s average incomes
since its income share is growing as the Gini coefficient deteriorates (Table 4.34). In
other words, the level of economic growth implied by D10 is less sustainable than that
implied by the country level economic growth.

In the case of France, long-term investments are more conservative/risk-averse
than the average country level figure would suggest. This is so because the combinations
with the highest explanatory power are those dominated by decile D10 (charts 15 and
16), and D10 is growing less than proportionately to the country’s average incomes since
its income share is shrinking as the Gini coefficient improves (Table 4.34). In other
words, the level of economic growth implied by D10 is more sustainable than that
implied by the country level economic growth.

310



In the case of Italy, the combinations with the highest explanatory power are those
dominated by deciles D6 and D8 (Charts 13 and 14), which are growing more than
proportionately to the country’s average income since their income shares are growing as
the Gini coefficient improves (Table 4.34). Therefore, long-term investments are less
conservative/risk-averse than the average country level figures would suggest. In other
words, the level of economic growth implied by D6 and D8 are less sustainable than that
implied by the country level economic growth.

Therefore, the support for the alternative hypothesis of research question 1
hypothesis 1 demonstrates that country variations in income-levels impact FDI. That on
average the true scale of the markets sought by MNE's through FDI may be as low as 10
percent to 20 percent of the size of a country's economy. That long-term investments are
on average more conservative/risk-averse than the country level figures would have
suggest, because the lower deciles (i.e., D1, D2, and D3) dominate the combinations with
higher explanatory power than that containing all income-deciles, the Gini coefficients
have deteriorate on average, and incomes continuously grew.

Furthermore, the country specific analysis of hypothesis 1 indicates that the use of
income-deciles allows for a better representation of the scale of the markets sought by
MNEs in any particular countries, and that it can reveal the relative level of risk

preference of long-term investors in each country.

4.2.c.ii - Hypothesis 2
Support for H2’s alternative hypothesis was found in all cases analyzed (Table

4.35). Among the decile combinations with higher explanatory power than that of the
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combination containing all deciles, the majority of the combinations supported the
alternative hypothesis. Moreover, in most cases the top ten combinations ranked by R-
square have Gini coefficients lower than that of the combinations containing all deciles.
Thus, in general the more prevalent/dominant decile combinations included deciles that

are close together.

Table 4.35 — Breakdown of Support of the Null and Alternative Hypothesis 2

Case % Ho % Ha
Lag 3 55 45
Lag 3 Cross Section Effect 18 82
Lag 3 Time Series Effect - Relative 44 56
Lag 3 Time Series Effect - Absolute 35 65
Lag 2 w/o smaller EU and Norway 36 64
Lag 3 w/o smaller EU and Norway 48 52
lLag 5 w/o smaller EU and Norway 57 43

Hence, the income-decile combinations that exhibit greater explanatory
power/stronger linear relationship with the dependent variable are also on average the
more homogeneous income-decile combinations. As noted in Chapters 1 and 3, this
together with the support for research question 1 alternative hypothesis 1 is evidence that
a country’s total and per-capita income loses explanatory power as the Gini coefficient

moves away from zero.

4.2.c.iii - Hypothesis 3

Support for the alternative hypotheses 3 is found in only 1/4 of the cases (Table

4.36). Therefore, unlike the case of hypotheses 1 and 2, here there is weaker evidence

312



that a country’s total and per-capita income loses explanatory power as the Gini
coefficient moves away from zero.

One reason why there might not be more support for the alternative hypothesis
proposed based on the framework developed in chapter 3 is because the average values of
the high and low Gini coefficient groups are not different enough. Therefore, it is
possible that there is a particular threshold level for the difference among the high and
low Gini coefficient groups beyond which the predictions of the alternative hypothesis
proposed becomes universal. Moreover, this problem may be aggravated by splitting the
samples into groups with too few countries in them.

For instance, after removing the smaller EU economies and Norway from the
sample only 11 countries are left to be divided into two groups. Observe that the results
after removing the smaller EU economies and Norway all show a larger gain in
explanatory power for the low Gini coefficient group rather than for the high Gini
coefficient group.

Therefore, the test for hypothesis 3 should benefit from the use of bigger and

perhaps more diverse samples in future research (i.e., HIC and MIC).
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Table 4.36 — Hypothesis 3 — Results Summary

High Gini Group  Low Gini Group

Lag Cluster Type . . X
Avg Coefficient  Avg Coefficient Reject the Null

3 Simple Clusters 1.0235 > 1.0161 Yes
3 Complex Clusters 1.0064 < 1.0127 No
3 Complex Clusters - Cross Section Effect 1.0 < 1.0041 No
3 Simple Clusters - Time Series Effect (Relative) 1.0215 > 1.0038 Yes
3 Simple Clusters - Time Series Effect (Absolute) 1.0147 < 1.0165 No
3 Complex Clusters - Time Series Effect (Absolute) 1.0149 > 1.0119 Yes
2 Simple Clusters -w/out smaller EU and NOR 1.0039 < 1.0138 No
2 Complex Clusters -w/out smaller EU and NOR 1.0009 < 1.0168 No
3 Simple Clusters -w/out smaller EU and NOR 1.0027 < 1.0197 No
3 Complex Clusters -w/out smaller EU and NOR 1.0018 < 1.0146 No
5 Simple Clusters -w/out smaller EU and NOR 1.0027 < 1.0197 No
5 Complex Clusters -w/out smaller EU and NOR 1.0014 < 1.0169 No

Yes 25%

No 75%

4.3 - Research Question 2.a (RQ2.a)

This research question is concerned with income elasticity of foreign dierec
investments.  Next, the two hypotheses advanced in Chapter 3 are empirically
investigated in order to assess the nature or the income elasticity of foreign idrect

investmentes.

4.3.a - Hypothesis 1

The analytical framework developed in Chapter 3 suggests that firms producing
high-income elasticity of demand goods (i.e., luxuries), benefit relatively more from
becoming MNEs and engaging in HFDI activities than those producing necessities. This
is because, ceteris paribus, the aggregate demand levels for such firms are more exposed
to the combined effects of economic fluctuations and changes to the distribution of

income, when the income-consumption expansion path is non-linear.
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Therefore, it is expected that the income elasticity of investment be higher than
one for the income-decile combinations that exhibit a higher coefficient of multiple
determination (i.e., R2) than that obtained from the income-decile combination that
includes all income-deciles.

The assessment of this hypothesis was conducted based on the FDI-lagged by 2,
3, and 5 years on the sample excluding the smaller EU economies and Norway (i.e.,
Australia, Canada, France, Germany, Israel, Italy, Korea, New Zealand, Switzerland,
United Kingdom, and United States). Note that in the case of the 2 and 3-year lags the
OLS estimates are used, but in the case of the 5-year lag the maximum likelihood
estimates corrected for first order autocorrelation are used.'®” The results are shown in

Table 4.37.

Table 4.37 — Summary: Hypothesis 1 (RQ2.a)

Lag InccMesure N Mean StdDev tValue Probt
Lag2 GDP 419 0.356 0.015 (892.940) 0.00%
Lag3 GDP 398 0.383 0.015 (813.770) 0.00%
Lag5 GDP 396 0.427 0.012 (935.120) 0.00%
Lag2 GDPCap 419 1.312 0.043 149.970 0.00%
Lag3 GDPCap 398 1.133 0.041 64.670 0.00%
Lag5 GDPCap 396  0.648 0.044 (159.300) 0.00%

Notice that the probabilities associated with the t-values are all less than the pre-
set alpha value of 5 percent, however, only the means of the income per-capita of lags 2

and 3 have values above one. Therefore, when the income per-capita is the independent

19 Because of the presence of positive autocorrelation, the maximum likelihood estimates corrected for

first order autocorrelation, assuming the error terms follow an AR(1) process is used in the 5-year lag case.
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variable, the null hypothesis is rejected in favor of the alternative hypothesis for the cases
where FDI is lagged by 2 and 3-years, but not for the case where FDI is lagged by 5-
years. When the GDP is the independent variable, it is possible to fail to reject the null
hypothesis in all lags.

However, observe that the mean of the income coefficient increases with the lag
when income is measured in total terms, but falls with it when it is measured in per-capita
terms. This suggests that the decision time for FDI with a higher income elasticity of
investment is shorter than that for FDI with a lower income elasticity of investment when
income is measured in per-capita income terms, but vice-versa when income is measured
in total income terms.

Therefore, at least when income is measured in per-capita income terms, there is
some support for the expectation that firms producing high-income elasticity goods
benefit from becoming MNESs. This is so because not only FDI shows a high-income
elasticity of investment at lags 2 and 3, but also because the income elasticity of FDI
declined as the lag increases, and not the other way around. That is, if a firm producing a
high-income elasticity of demand good is more exposed to the changes in income, it

should also benefit more from its ability to respond faster to changes in income.

4.3.b - Hypothesis 2

In order to investigate hypothesis 2 it is first necessary to separate countries
according to Chapter 3, Table 3.1. To achieve that, a trend analysis of the total and per-
capita income and the Gini coefficient is conducted. The result of regressing these

variables onto time are shown on tables 4.38 and 4.39.
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Notice that because of the unbalanced nature of the sample data available for this
study, most countries have a limited number of observations. As noted previously, this
adversely impacts the statistical significance of the computed coefficients, because at
these lower levels of observations the t-distribution does not approach the normal
distribution as its variance is larger than one.

Nonetheless when individually considering these countries’ incomes outside this
sample and over longer time periods it is possible to see that they exhibit statistically
significant positive income trends (Table 4.40).

Table 4.41 shows the Gini coefficient time trend results. It shows the regression
coefficients of in and out of sample data in comparison with the in the sample results.
With the exception of the U.K., the number of observations available in the out of sample
data continues to be limited on a country by country basis, thus impairing any strong
statistical inference. Note, however, that the sign of the coefficients between the in and
out of sample data agree for most countries with the exception of Israel, Germany and
New Zealand. Therefore, the segregation of countries according to Chapter 3, Table 3.1
in terms of Gini coefficients is based on the sign of the coefficients obtained from the in
the sample regressions, because these correspond to the FDI and income-decile data
available for the analysis (Table 4.39).

Therefore, the segregation of countries according to Chapter 3, Table 3.1 is based

solely on the sign of the computed coefficients.

317



Table 4.38 — In Sample Income Trend Analysis

Variable | N |Country3| Estimate | StdErr | tvalue | Probt
GDP 4 AUS $ 10,875,335,878 1,180,345,546 9 1.158%
GDPCap 4 AUS $ 370 47.59 7.78 1.611%
GDP 7 CAN $ 19,837,228,601 2,078,364,465 10 0.021%
GDPCap 7 CAN $ 399 68.64 5.81 0.213%
GDP 2 CHE $ 4,127,200,000
GDPCap 2 CHE $ 402
GDP 12 DEU $ 37,075,629,371 2,213,205,908 17 0.000%
GDPCap 12 DEU $ 403 29.36 13.71 0.000%
GDP 11 FRA $ 30,091,474,654 1,650,479,261 18 0.000%
GDPCap 11|FRA $ 422 2717 15.55 0.000%
GDP 23 GBR $ 33,464,535,573 1,157,017,309 29 0.000%
GDPCap 23 GBR $ 523 18.58 28.15 0.000%
GDP 6 ISR $ 4,791,461,808 172,486,863 28 0.001%
GDPCap 6 ISR $ 386 31.05 12.44 0.024%
GDP 12 ITA $ 25,060,081,395 1,282,547,546 20 0.000%
GDPCap 12|ITA $ 430 22.62 19.02 0.000%
GDP 3 KOR $ 39,734,500,000 3,873,731,631 10 6.187%
GDPCap 3 KOR $ 727 88.76 8.19 7.737%
GDP 3 NzL* $ 1,161,663,798 768,466,485 2 37.206%
GDPCap 3/NzZL* $ 109 191.00 0.57 67.072%
GDP 5 USA $ 283,306,638,223 28,265,251,917 10 0.211%
GDPCap 5 USA $ 692 77.78 8.9 0.299%)

Table 4.39 - In Sample Gini coefficient Trend Analysis

| Variable |N |Country3| Estimate | StdErr |tVaIue| Probt |

Gini
Gini
Gini
Gini
Gini
Gini
Gini
Gini
Gini
Gini
Gini

3 KOR (0.76)
11 FRA (0.32)
6 ISR (0.10)
12/ITA (0.09)
12 DEU (0.04)
7|CAN (0.02)
2 CHE 0.03
5/USA 0.21
4 AUS 0.28
23/GBR 0.39
3 NZL 0.40
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0.11 -6.85
0.09 -3.7
0.65 -0.16
0.12 -0.75
0.15 -0.28
0.06 -0.29
0.08 2.57
0.05 543
0.06 6.38
0.05  8.02

9.225%
0.494%
87.953%
47.018%
78.341%
78.257%

8.227%
3.231%
0.000%
7.897%



Table 4.40 — Out of Sample Income Trend Analysis

GDP TREND
COUNTRY N Estimate StdErr tValue pValeu
Australia 28 14,973,506,021 490,854,924  30.5 0.000%
Canada 28 23,176,709,633 853,290,442 27.2 0.000%
France 28 31,202,079,912 675,691,363  46.2 0.000%
Germany 28 42,819,707,170  1,190,748,736  36.0 0.000%
Israel 28 4,405,083,073 134,074,457 32.9 0.000%
Italy 28 24,407,427,477 609,104,544  40.1 0.000%
Korea, Rep. 28 35,181,017,789 722,230,327 48.7 0.000%
New Zealand 28 1,868,195,177 95,571,625 19.6 0.000%
Switzerland 28 3,437,655,993 110,321,516  31.2 0.000%
United Kingdom 28 36,531,806,240 1,034,418,721 35.3 0.000%
United States 28  274,366,866,448  6,065,200,470 45.2 0.000%

Data Source: World Bank’s Development Indicator’s Database

Table 4.41 — In and Out of Sample Gini coefficient Trend Analysis

0.07
0.06
0.10
0.12
0.13
0.05
0.05
0.05
0.03
0.09

In Sample Out of Sample
Obs  Coefficient |Obs  Coefficient Std Dev t-val p-val
KOR 3 (0.76) 11 (0.26)
FRA 11 (0.32) 13 (0.25)
ISR 6 (0.10) 12 0.24
ITA 12 (0.09) 12 (0.09)
DEU 12 (0.04) 13 0.03
CAN 7 (0.02) 9 (0.12)
CHE 2 0.03 2 0.04
USA 5 0.21 7 0.21
AUS 4 0.28 4 0.28
GBR 23 0.39 42 0.27
NZL 3 0.40 8 (0.84)

(3.60) 0.6%
4.34) 0.1%

245 3.4%
(0.75) 47.0%
024 81.4%
(2.45)  4.4%
- 0.0%
449 0.6%
543 32%
9.68 0.0%

(9.02)  0.0%

Data Source: WIID
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Table 4.42 — RQ2.a - Hypothesis 2

Within Country Shifts in
Income Not Considered

Gini coefficient

Constant/No Trend

(A)

Within Country Shifts in Income Considered

Gini coefficient
Increasing Trend

B)

Gini coefficient
Decreasing Trend

©

Country Level Income Increasing Trend

Ho: B’ <1 necessity good

Lag 3 GDP; GINI
COEFFICIENT TREND:
DOWN; B’[ 0.4761]

Lag 2 GDP; GINI
COEFFICIENT TREND:
DOWN; B°[ 0.4677]

Lag 5 GDP; GINI
COEFFICIENT TREND:
DOWN; B’[0.4225]

Lag 5 GDP; GINI
COEFFICIENT TREND:
UP; $°[0.5063]

Ha: p’ > 1 luxury good

Lag 2 GDPCap; GINI
COEFFICIENT TREND:
DOWN; p°[2.643]

Lag 3 GDPCap; GINI
COEFFICIENT TREND:
DOWN; p°[2.3402]

Lag 5 GDPCap; GINI
COEFFICIENT TREND:
DOWN; p’[2.4157]

[Switzerland, United
States, Australia, Great
Britain, and New
Zealand]

Higher R’, and

Ho: p”<p’ <1
necessity good

Ha: p” > p’ > 1 luxury
good
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[Korea, France Israel, Italy, Germany,
and Canada]

Higher R’, and

Ho: B’ <p” <1 necessity good

Ha: p’ > $” > 1 luxury good
Lag 2 GDPCap;

B’[2.643] > B~ [ 2.5869] >1
Lag 3 GDPCap;

B’[2.3402] > B [2.3047] >1
Lag S GDPCap;

B’[2.4157] > B* [2.3091] >1




Do not fit any of the Do not fit any of the expectations.

expectations.
Lag 3 GDP; p” [0.4706] < p°[0.4761] <
1

Lag 5 GDP; Lag 2 GDP; p” [0.4628] < p°[0.4677] <

1

p°[0.5063] < B [0.5066]

o1 Lag 5 GDP; B~ [0.4202] < p’[0.4225] <

1

The results of segregating countries as per the above discussion are shown on
Table 4.42, which corresponds to the first row of Table 3.1 in Chapter 3, since all
countries have positive income trends.

Notice that most of the statistically significant results are for the group of
countries that exhibit a Gini coefficient with a downward trend as per the above
discussion. Focusing on that group of countries first, observe in column (A) that the GDP
coefficients obtained for lags 2, 3 and 5 are consistent with the null hypothesis
expectation of low-income elasticity of investment of firms producing necessity goods.
However, the GDP per-capita coefficient obtained for lags 2, 3 and 5 are consistent with
the alternative hypothesis expectation of high-income elasticity of investment of firms
producing luxury goods. Therefore, for the group of countries with a downward Gini
coefficient trend, the income coefficients obtained when considering all income-deciles
support the alternative hypothesis when income is measured on a per-capita basis, but not
when measured in a total income basis.

Once the income-decile combinations containing less than all income-deciles are

considered, and isolating those with a higher explanatory power than the decile
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combination containing all income-deciles, it is possible to observe in column (C) that the
GDP per-capita coefficient obtained for lags 2, 3 and 5 are consistent with the alternative
hypothesis expectation of high-income elasticity of investment of firms producing luxury
goods. However, the GDP coefficients obtained for lags 2, 3 and 5 are not consistent
either with the null or alternative hypothesis.

Finally, notice that the GDP coefficient obtained for lag 5 for the group of
countries that exhibit a Gini coefficient with an upward trend is consistent with the null
hypothesis expectation of low-income elasticity of investment of firms producing
necessity goods when all income-deciles are considered. However, as in the case of the
group of countries that exhibit a Gini coefficient with an downward trend, GDP
coefficient obtained for lag 5 for the group of countries that exhibit a Gini coefficient
with an upward trend is not consistent either with the null or alternative hypothesis
(column (B)).

The next sections explore the possible cross section and time series effects that

may arise from the use of unbalanced panel data in this study.

Cross-Section Effect

In order to assess the possible cross section effect for the group of country with an
upward and downward Gini coefficient trend it is necessary to average the observations
across time for each group. However, since there are only 5 countries in the group of
countries with an increasing Gini coefficient trend and 6 countries in the group of

countries with a decreasing Gini coefficient trend, the number of observations is too
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limited to allow for any meaningful statistical observation. Thus, a test for the cross-

section effect is not conducted here.

Time Series Effect

The country dummies for each of the 6 countries present in the unbalanced data
panel for the 2, 3, 5-year lag FDI models where the Gini coefficient has a downward
trend and the independent variable is the per-capita income were analyzed (4.43, 4.44,
and 4.45). Likewise, the 5 countries present in the unbalanced data panel for the 5-year
FDI lag models where the Gini coefficient has a downward trend and the independent
variable is the total income were analyzed (Table 4.46).

Observer that for the 2-year lag FDI where the Gini coefficient has a downward
trend and the independent variable is the per-capita income, the dummy variable for
Canada and Germany were not statistically significant, and the error terms for the model

with France as the dummy variable were not statistically significant (Table 4.43).
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Table 4.43 - Lag 2 - Per-Capita Income & Country Dummy

Lag 2 GDPCap

Dummy CTRY Model Variable OLS TRsq OLS_Coefficient OLS_Pval

CAN M_1023 CTY_DUMMY 56.73% (0.57) 16.36%
CAN M_1023 GDPCap1023 56.73% 2.97 0.00%
CAN M_1023 Intercept 56.73% (37.07) 0.00%

-error terms normally distributed, no autocorrelation, no multicollinearity, and homoskedasticity

Dummy CTRY Model Variable OLS TRsq OLS_Coefficient OLS_Pval

DEU M_1023 CTY_DUMMY 55.73% 0.32 35.90%
DEU M_1023 GDPCap1023 55.73% 2.70 0.00%
DEU M_1023 Intercept 55.73% (31.70) 0.03%

-error terms normally distributed, no autocorrelation, no multicollinearity, and homoskedasticity

Dummy CTRY Model Variable MLTRsq ML_Coefficient ML_Pval

ISR M_1023 CTY_DUMMY 66.35% (1.56) 0.04%
ISR M_1023 GDPCap1023 66.35% 173 0.00%
ISR M_1023 Intercept 66.35% (11.81) 13.24%

-corrected for positive autocorrelation
-error terms normally distributed, no multicollinearity, and homoskedasticity

* Number of observations = 52

Dummy CTRY
ITA
ITA
ITA

Model Variable OLS TRsq OLS_Coefficient OLS_Pval

M_1023CTY_DUMMY  58.39% (0.63) 4.99%
M_1023GDPCap1023  58.39% 2.86 0.00%
M_1023 Intercept 58.39% (34.70) 0.00%

-error terms normally distributed, no autocorrelation, no multicollinearity, and homoskedasticity

Dummy CTRY
KOR
KOR
KOR

Model Variable MLTRsq ML_Coefficient ML_Pval

M_1023 CTY_DUMMY 76.57% 3.62 0.00%
M_1023 GDPCap1023 76.57% 4.18 0.00%
M_1023 Intercept 76.57% (61.73) 0.00%

-corrected for positive autocorrelation

-error terms normally distributed, no multic

ity, and h icity

In the model with France's country dummy, the error terms are not normally

distributed.

For the 3-year lag FDI where the Gini coefficient has a downward trend and the

independent variable is the per-capita income, the dummy variable for Canada and

Germany were not statistically significant (Table 4.44).
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Table 4.44- Lag 3 - Per-Capita Income & Country Dummy

Lag 3 GDPCap

Dummy CTRY Model Variable MLTRsq ML_Coefficient ML_Pval

CAN M_1023 Intercept 51.35% (26.95)  0.19%
CAN M_1023 GDPCap1023  51.35% 2.48 0.00%
CAN M_1023 CTY_DUMMY  51.35% (0.41)  33.26%

-corrected for positive autocorrelation
-error terms normally distributed, no multicollinearity, and homoskedasticity

Dummy CTRY Model Variable MLTRsq ML_Coefficient ML_Pval

DEU M_1023 Intercept 51.33% (22.03) 0.98%
DEU M_1023 GDPCap1023  51.33% 2.23 0.00%
DEU M_1023 CTY_DUMMY  51.33% 0.33 33.37%

-corrected for positive autocorrelation
-error terms normally distributed, no multicollinearity, and homoskedasticity

Dummy CTRY Model Variable

FRA M_1023 Intercept 56.66% (21.00) 10.69%
FRA M_1023 GDPCap1023  56.66% 2.17 0.11%
FRA M_1023 CTY_DUMMY  56.66% 0.79 0.08%

-corrected for positive autocorrelation, and heteroskedasticity
-error terms normally distributed, and no multicollinearity.

* Number of observations =51

MLTRsq ML_Coefficient Corrected ML_Pval

Dummy CTRY Model Variable MLTRsq ML_Coefficient ML_Pval

ISR M_1023 Intercept 63.71% (5.24)  50.80%
ISR M_1023 GDPCap1023  63.71% 141 0.07%
ISR M_1023 CTY_DUMMY  63.71% (1L72)  0.01%

-corrected for positive autocorrelation
-error terms normally distributed, no multicollinearity, and homoskedastic

Dummy CTRY Model Variable MLTRsq ML_Coefficient ML_Pval

ITA M_1023 Intercept 54.35% (25.33) 0.16%
ITA M_1023 GDPCap1023  54.35% 2.40 0.00%
ITA M_1023 CTY_DUMMY  54.35% (0.60)  4.91%

-corrected for positive autocorrelation
-error terms normally distributed, no multicollinearity, and homoskedastic

Dummy CTRY Model Variable MLTRsq ML_Coefficient ML_Pval

KOR M_1023 Intercept 71.61% (58.12)  0.00%
KOR M_1023 GDPCap1023  71.61% 4.01 0.00%
KOR M_1023 CTY_DUMMY  71.61% 3.63 0.00%

-corrected for positive autocorrelation
-error terms normally distributed, no multicollinearity, and homoskedastic

For the 5-year lag FDI where the Gini coefficient has a downward trend and the
independent variable is the per-capita income, the dummy variable for Germany was not
statistically significant, and the error terms for the model with France as the dummy

variable were not statistically significant (Table 4.45).
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Table 4.45 - Lag S - Per-Capita Income & Country Dummy

Lag 5 GDPCap

Dummy CTRY Model Variable MLTRsq ML_Coefficient ML_Pval Dummy CTRY  Model Variable MLTRsq ML_Coefficient ML_Pval

CAN M_1023 Intercept 60.24% (32.46) 0.01% ITA M_1023 Intercept 60.28% (26.92) 0.03%
CAN M_1023 GDPCap1023 60.24% 276 0.00% ITA M_1023 GDPCap1023 60.28% 2.49 0.00%
CAN M_1023 CTY_DUMMY 60.24% (0.84) 2.76% ITA M_1023 CTY_DUMMY 60.28% (0.57) 4.31%

-error terms normally distributed, no autocorrelation, no multicollinearity, and homoskedasticity -error terms normally distributed, no autocorrelation, no multicollinearity, and homoskedasticity

Dummy CTRY Model Variable OLS TRsq OLS_Coefficient OLS_Pval Dummy CTRY  Model Variable MLTRsq ML_Coefficient ML_Pval

DEU M_1023 Intercept 55.08% (26.75) 0.12% KOR M_1023 Intercept 68.31% (49.20) 0.00%
DEU M_1023 GDPCap1023 55.08% 2.47 0.00% KOR M_1023 GDPCap1023 68.31% 3.58 0.00%
DEU M_1023 CTY_DUMMY 55.08% 0.51 15.81% KOR M_1023 CTY_DUMMY 68.31% 2.56 0.02%

-corrected for positive autocorrelation
-error terms normally distributed, no autocorrelation, no multicollinearity, and homoskedasticity -error terms normally distributed, no multicollinearity, and homoskedasticity

Dummy CTRY Model Variable MLTRsq ML_Coefficient ML_Pval
ISR M_1023 Intercept 62.79% (12.59) 11.08% ) ,
In the model with France's country dummy, the error terms are not normally
ISR M_1023 GDPCap1023 62.79% 178 0.00% distributed
ISR M_1023 CTY_DUMMY 62.79% (1.11) 0.87% ’

-corrected for positive autocorrelation
-error terms normally distributed, no multicollinearity, and homoskedasticity

* Number of observations =49

Therefore, the robustness of the results obtained in the RQ2.a hypothesis 2
analysis on Table 4.41 are reassessed after removing the observations pertaining to the
countries whose dummy variables were not statistically significant. The statistically
significant, and correctly signed coefficients obtained for 2, 3 and 5-years lagged FDI are
reported in Table 4.46. Furthermore, the direction of these coefficients in relation to that
of the respective coefficients of the combinations considering all income-deciles are
consistent with the alternative hypothesis expectations, and thus, the implications

discussed above still hold.
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Table 4.46 — RQ2.a - Hypothesis 2 - Controlling for Time Series Effects

Continuous Support for the Alternative Hypothesis

Ha: p’ > p” > 1 luxury good

Lag 2 GDPCap;  B’[2.7123] > B” [2.6908] >1
Lag 3 GDPCap;  B’[2.3575] > B” [2.3521] >1
Lag 5 GDPCap;  B’[2.3011] > B” [2.2043] >1

4.3.c - Summary and Conclusion: Research Question 2.a

The main results presented in Table 4.42 of the analysis shows that the cases with
per-capita income as the independent variable are found to have high-income elasticity of
FDI investment and to behave in a manner consistent with that expected of a luxury
goods producer both when country level data, and income-decile level data are
considered.

However, the cases with total income as the independent variable are found to
have low-income elasticity of FDI investment and to behave in a manner consistent with
that of necessity goods producer only when country level data is considered. When
income-decile level data is considered, these cases are not found to behave in a manner
consistent with that of a necessity goods producer.

These results support the logic of the framework developed in Chapter 3, which is
based on the high-income elasticity of demand of the per-capita income, rather than of
the total income. Furthermore, observe that the literature on the high-income elasticity of
demand of MNEs is ambiguous in terms of what income measure applies. While Eaton &

Tamura (1994) support the view that MNEs have high-income elasticity of demand based
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on per-capita income; Brainard (1997), Ekholm (1998), Markusen & Maskus (2001 &
2002) support the idea that MNEs have high-income elasticity of demand based on total
country income. Therefore, this study not only provides empirical support for the view
that MNEs have high-income elasticity of demand based on per-capita income, and not
on total income, but it also offers a theoretical explanation for that, which is missing in
the literature.

Finally notice that, as observed in RQ2.a hypothesis 1 (Table 4.37), the income
elasticity of foreign direct investment based on per-capita income is higher for the lower
time lag (i.e., lag 2). This reinforces the idea that a firm producing a high-income
elasticity of demand goods should benefit more from its ability to respond with

investments faster to changes in income as it is more exposed to movements in income.

4.4 - Research Question 2.b

This section’s empirically investigates the similarities/differences of foreign direct
investment flows in high-income and middle-income countries in response to changes in
market size and/or purchase power levels. The analysis was conducted by first
determining the pairs of HIC and MIC decile combinations that are statistically
undistinguishable from one another, and then using these combinations to empirically

assess research question 2.b.
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4.4.a - Hypothesis 1

Regarding RQ2.b hypothesis 1, an independent sample t-test is conducted on the
Gini coefficients of a group of HIC''® and one of MIC."" First, a Folded F-test for
homoskedasticity is conducted to test if the assumption that the two populations have
unequal variance hold or not. Based on that result, either an equal-variance t-test using
the Pooled method, or an unequal-variance t-test using the Satterthwaite method is

conducted (Table 4.47).

Table 4.47 — RQ2.b - Hypothesis 1 — Independent Samples t-test - Gini Coefficient

Ho Ha Test Value | d.f. p-value

Ouic =0wic | Omic # O Folded F-test 4.86 | Num.=325Deno.=196 | <0.0001

Indep. samples t-test

Myre Z Myge | Mpre < Mage (unequal var.) 1968 | 490 <0.0001/2

10 Australia, Austria, Belgium, Canada, Denmark, Finland, France, Germany, Greece, Ireland, Israel, Italy,
Korea, Rep., Netherlands, New Zealand, Norway, Portugal, Slovenia, Spain, Sweden, Switzerland, United
Kingdom and United States.

"1 Armenia, Belarus, Bolivia, Brazil, Bulgaria, Chile, China, Colombia, Costa Rica, Croatia, Czech
Republic, Dominican Republic, Ecuador, Egypt, El Salvador, Estonia, Greece, Guatemala, Honduras,
Hungary, Indonesia, Jamaica, Kazakhstan, Korea, Rep., Kyrgyz Republic, Latvia, Lesotho, Lithuania,
Macedonia, Malaysia, Mexico, Moldova, Morocco, Nicaragua, Panama, Panama, Paraguay, Peru,
Philippines, Poland, Poland, Romania, Russian Federation, Senegal, Slovak Republic, Slovenia, South

Africa, Sri Lanka, Thailand, Trinidad and Tobago, Ukraine, Uzbekistan and Venezuela.
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Since in Table 4.47 the p-value of the F-test for homoskedasticity is <0.0001,
which is less than 0.05, it is possible to reject the null hypothesis of homoskedasticity.
Therefore, the appropriate test for the independent samples is the unequal variance t-test.
Since the p-values associated with the unequal variance t-statistic is <0.0001/2, which is
lower than the pre-set alpha value of 5 percent, and the means of the Gini coefficient of

the HIC and MIC groups are consistent in direction with the alternative hypothesis [i.e.,

U (30.707) < p,,-(45.766)] it 1s possible to reject the null hypothesis. Therefore, the

MIC group has on average a higher Gini coefficient, and therefore its income distribution
is less equal than that in HIC.

The implication of this is that based on the logic advanced in Chapter 3, a
comparison between HICs and MICs based on the average incomes will be biased toward

the HICs, since their average incomes are more representative than that of the MICs.

4.4.b - Hypotheses 2-5

This section conducts the analysis relative to hypotheses 2 through 5 supporting
research question 2.b (RQ2.b). For each country and year, the per-capita income, total
income, and Gini coefficient for all decile combinations were computed. Based on that,
for each pair of MIC and HIC in a given year, the ratios of the MIC to the HIC per-capita
income, total income, and Gini coefficient for each decile combination were also
computed and statistically tested for similarity (i.e., ratios not statistically different form
one). Those that are not statistically different form one are kept for hypotheses 2 through

5 analyses.
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However, as can be observed from the table in appendix C, the number of HIC
and MIC country pairs that have sufficient overlapping observations is quite limited.

Because of that, the tenability of the t-test is diminished.'"?

Observe that the HIC and MIC country pair with most overlapping observations is
that of the U.K. and Venezuela with 20 overlapping observations. At that level, the
variance of the t-distribution is 1.11, which is 4 percent higher than the variance of 1.06
for 33 observations, which in general is seen as an adequate number of observations.'"
The following highest pair of overlapping observations is of the U.K. and Brazil with 18
observations, which implies a t-distribution variance of 1.13. Following that is Finland
and Brazil with 16 overlapping observations that imply a t-distribution variance of 1.14.
Since at levels below 15 observations the t-distribution variance would be at least 10
percent higher than that for 33 observations, no country pair with 15 or less overlapping

observations is considered in this part of the analysis.

Because hypotheses 2 through 5 of RQ2.b are based on the analysis of statistically
undistinguishable income-decile combinations across HICs and MICs, it is important that

the tests establishing the similarities across the HICs and MICs be statistically powerful

"2 That is, according to the central limit theorem, the sampling distribution of a large enough random

sample, from any underlying probability distribution function, will be approximately normally distributed.
Since the variance of the t-distribution is given by N/(N-2), which asymptotically approaches one as N
approaches infinity, the t-distribution will approach the normal distribution as N grows larger.

3 The majority of textbooks consider an n>30 as adequate (Hildbrand and Ott (1996). Basic Statistic Ideas

for Managers. p.181)
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tests. Statistically powerful tests have a power (i.e., 1-Type II Error) of at least 80 percent
(Mazen, Hemmasi, and Lewis 1985). Hence, for the selected decile combinations there is
a 95 percent confidence level that the null hypothesis (i.e., the HIC to MIC ratio of one) if
true cannot be rejected, and an 80 percent probability that the test would have rejected the
null hypothesis if indeed the ratio’s population is distributed either around 1.1 or 0.9

instead of around 1.

Therefore, the following section analyzes each of the country pairs mentioned
(i.e., U.K. and Brazil, U.K. and Venezuela, and Finland and Brazil)114 in order to address

RQ 2.b’s hypotheses 2 through 5.

4.4.b.i - The U.K. and Brazil: Analysis

The analysis of the U.K. and Brazil is conducted as per the methodology
discussed in chapter 3. Because 1984 is identified as a potential y-outlier, the analysis is

conducted with and without it.''®

"4 Although in RQI and RQ2.a Finland has been disregarded as a likely export platform, in RQ2.b it is
maintained since the goal here is to compare and contrast MIC and HIC FDI flows response to statistically
undistinguishable income combinations across these types of countries.

'3 1984 FDI is a potential y-outlier since the analysis indicates a large externally studentized residual for
that observation. Also, based on Cook's D, that observation is an influential observation. A plausible
explanation for such observation being an outlier is that the UK suffered a banking crisis in that year, which

may explain the fall in FDI observed even as the real GDP grew.
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The 12 cases where statistically undistinguishable income-deciles combinations
were identified are analyzed next. Furthermore, for each of these cases, the results
generated with the income-decile combinations that add to less than one are compared
with those obtained by regressing Brazil and the U.K. respective FDI levels on each

country’s per-capita or total income (i.e., the decile combination that adds to one).

1. Per-capita income with 1 year FDI lag excluding 1984 FDI as an outlier

observation.

The first case considered is based on the per-capita income with 1 year FDI lag
excluding 1984 as an outlier year. As noted in Table 4.48, there are 966 pairs of decile
combinations adding to less than one that have per-capita incomes that are statistically
undistinguishable between the U.K. and Brazil. The summary of the results of regressing
Brazil and the U.K. respective FDI levels onto each of the respective decile combinations

per-capita income are also shown in Table 4.48.
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Table 4.48 — Statistically Similar Decile Combinations — Summary of Regression

Results Across Brazil and the U.K.

Max Min Avg | StDev
Brazil Per-capita Income Coefficient | 7.01 5.56 5.95 | 0.428
U.K. Per-capita Income Coefficient | 2.50 2.19 236 | 0.171
BR R-square | 68.5% | 63.0% | 64.8% | 0.008
U.K. R-square | 65.9% | 57.5% | 62.2% | 0.022

Number of Statistically Similar Decile 966

Combinations

In the case of Brazil, the highest coefficient obtained is 7.01, the minimum is

5.56, the average is 5.95, and the standard deviation is 0.428. In the case of the U.K., the

highest coefficient obtained is 2.50, the minimum is 2.19, the average is 2.36, and the

standard deviation is 0.171.

The R-squared in the case of Brazil has a maximum of 68.5 percent, a minimum

of 63.0 percent, an average of 64.8 percent, and a standard deviation of 0.008. In the case

of the U.K., the highest R-squared obtained is 65.9 percent, the minimum is 57.5 percent,

the average is 62.2 percent, and the standard deviation is 0.022.
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Statistically similar decile combinations adding to less than one: Test

The ratio of the R-square and beta coefficients of Brazil’s 966 decile
combinations to the corresponding U.K. decile combinations were computed and

statistically analyzed next in order to answer RQ2.b’s hypotheses 2 and 3 (Table 4.49).

Table 4.49 - Ratio Analysis of the R-square and beta coefficients - Brazil’s to the

statistically corresponding U.K.’s decile combinations

N | Max | Min | Avg | StDev t-vallle (null p-Valu.e one p-Valu.e two
=1) tail tail
Beta | gcc | 3.05 [2.20 | 2.52] 0159 | 298.25 0E+00 0E+00
Ratio
RS(.l 966 | 1.17 | 0.98 | 1.04 | 0.045 29.03 5E-134 1E-133
Ratio

Hypothesis 2 — R-squared ratio — two-tailed

Upon repeated sampling form a population where the null hypothesis is true, one
would expect to see t-values this far or further from one, in either direction, in less than 1
out of 10,000 samples. Since the p-value is less than the pre-set alpha value of 0.05, it is
possible to reject the null hypothesis in favor of the alternative hypothesis. Therefore, one
can be at least 95 percent confident that among the population of decile combinations'
per-capita income, changes in per-capita income have different explanatory power across

Brazil and the U .K..
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H3 — R-squared ratio —one-tailed

Upon repeated sampling form a population where the null hypothesis is true, one
would expect to see t-values this far or further from one in the hypothesized direction
(i.e., > 1), in less than 1 out of 10,000 samples. Since the p-value is less than the pre-set
alpha value of 0.05, but the mean R-square ratio of 1.04 is not consistent in direction with
the alternative hypothesis (i.e., <l), it is possible to fail to reject the null hypothesis.
Therefore, one can be at least 95 percent confident that among the population of decile
combinations per-capita income, changes in per-capita income have greater or equal

explanatory power for Brazil than for the U.K..

H4 — Beta ratio — two-tailed

Upon repeated sampling form a population where the null hypothesis is true, one
would expect to see t-values this far or further from one, in either direction, in less than 1
out of 10,000 samples. Since the p-value is less than the pre-set alpha value of 0.05, it is
possible reject the null hypothesis in favor of the alternative hypothesis. Therefore, one
can be at least 95 percent confident that among the population of decile combinations'
per-capita income, the income elasticity of investment measured in per-capita terms differ

across Brazil and the U .K..
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HS5 — Beta ratio — one-tailed

Upon repeated sampling from a population where the null hypothesis is true, one
would expect to see t-values this far or further from one in the hypothesized direction, in
less than 1 out of 10,000 samples. Since the p-values are less than the pre-set alpha value
of 0.05, but the mean beta coefficient ratio of 2.52 is not consistent in direction with the
alternative hypothesis (i.e., <1), it is possible to fail to reject the null hypothesis.
Therefore, one can be at least 95 percent confident that among the population of decile
combinations' per-capita income, the income elasticity of investment measured in per-
capita terms have greater or equal magnitudes for Brazil than for the U.K..

Therefore, as indicated in Table 4.49, based on income-deciles with similar per-
capita incomes, Brazil’s deciles show a slightly higher level of linear association between
FDI and per-capita income than the U.K. (i.e., Rsq ratio = 1.04). Furthermore, FDI going
to Brazil is 2.52 times more income elastic than that going to the U.K. (i.e., Beta ratio =

2.52).

Decile combination adding to one

The results obtained by running the regression with all deciles for both Brazil and
the U.K. with the current case data are shown in Table 4.50. Based on the country level
per-capita income, Brazil’s deciles show a slightly higher level of linear association
between FDI and per-capita income than the U.K. (i.e., Rsq ratio = 68.0 percent/67.0

percent = 1.01). However, at the country level unit of analysis, FDI going to Brazil is
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3.07 times more income elastic than that going to the U.K. (i.e., Beta ratio = 6.84/2.22 =

3.07).

Table 4.50 — Simple Ratio of the R-square and Beta Coefficients - Brazil’s to

U.K.’s.

N | Rsq | Beta Coefficient | p-value

BR (all deciles) | 17 | 68.0% 6.84 2.12%
U.K. (all deciles) | 17 | 67.0% 2.22 0.52%
Ratio 1.01 3.07

Statistically similar decile combinations adding to less than one: Profile

Graph 4.3 shows the prevalence of the individual deciles among the similar decile
combinations analyzed in this case. It reveals that in the case of Brazil the decile
combinations considered were dominated by the richest decile D10 followed in
descending order by D9, D8, D7, D6, D5, D4, D3, D2 and D1. In the case of the U.K. the
decile combinations were dominated by the poorest decile D1 followed in descending

order by D2, D3, D4, D5, D6, D7 and D8.
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Graph 4.3

Per-capita income with 1 year lag excluding 1984 as an outlier year.
100.0%
90.0% —
80.0% —
70.0% 1 —
60.0% —
50.0% — —
40.0% —
30.0% —
20.0% A —
10.0% 1 r -
0.0% .
D1 D2 D3 D4 D5 D6 D7 D8 D9 D10
BOMIC| 20.7% | 29.5% | 31.3% | 35.4% | 38.3% | 40.6% | 46.5% |55.4% |70.6% |99.5%
BHIC | 80.8% | 70.0% | 52.7% | 38.0% |24.3% | 13.7% | 6.6% 1.1% 0.0% 0.0%

Therefore, the reduced presence of the poorer deciles in the case of Brazil is
associated with a reduction in the average income elasticity of FDI of 13 percent (i.e.,
from 6.84 to 5.95), and a reduction in the average strength of the linear relationship
between per-capita income and FDI of 5 percent (i.e., from 68 percent to 64.8 percent).
The reduced presence of the richer deciles in the case of the U.K. is associated with an
increase in the average income elasticity of FDI of 6 percent (i.e., from 2.22 to 2.36), but

a reduction in the average strength of the linear relationship between per-capita income

and FDI of 7 percent (i.e., from 67 percent to 62.2 percent.).

Summary
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In summary, when considering the per-capita income with a one-year FDI lag and
excluding 1984 FDI as an outlier observation, the FDI flows response to changes in per-
capita income in Brazil and in the U.K. become slightly more different in terms of the
strength of the linear relationship between these variables (i.e., 1.04 > 1.01 > 1) when
income-deciles with statistically similar per-capita incomes are considered, than when the
countries' overall per-capita incomes are considered. On the other hand, the FDI flows
become more similar in terms of their income elasticity of investment (i.e., 1 < 2.52 <
3.07) when income-deciles with statistically similar per-capita incomes are considered,

than when the countries' overall per-capita incomes are considered.

2. Per-capita income with 2-year lag and for decile combinations that are also

statically undistinguishable in Gini coefficient terms

The second case considered is based on the per-capita income with 2-year lag, and
for decile combinations that are also statically undistinguishable in Gini coefficient terms.
As noted in Table 4.51, there are 16 pairs of decile combinations adding to less than one
that have per-capita incomes and Gini coefficients that are statistically undistinguishable
between the U.K. and Brazil. The summary of the results of regressing Brazil and the
U.K. respective FDI levels onto each of the respective decile combinations per-capita

income are also shown in Table 4.51.
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Table 4.51 — Statistically Similar Decile Combinations — Summary of Regression

Results Across Brazil and the U.K.

Max Min Avg | StDev

Brazil Per-capita Income Coefficient | 6.25 6.13 6.18 | 0.075

U.K. Per-capita Income Coefficient | 2.59 2.48 2.55 | 0.065

BR R-square | 58.3% | 58.2% | 58.2% | 0.001

U.K. R-square | 76.1% | 75.9% | 76.0% | 0.001

Number of Statistically Similar Decile
16
Combinations

In the case of Brazil, the highest coefficient obtained is 6.25, the minimum is
6.13, the average is 6.18, and the standard deviation is 0.075. In the case of the U.K., the
highest coefficient obtained is 2.59, the minimum is 2.48, the average is 2.55, and the

standard deviation is 0.065.

The R-squared in the case of Brazil has a maximum of 58.3 percent, a minimum
of 58.2 percent, an average of 58.2 percent, and a standard deviation of 0.001. In the case
of the U.K., the highest R-squared obtained is 76.1 percent, the minimum is 75.9 percent,

the average is 76.0 percent, and the standard deviation is 0.001.

341




Statistically similar decile combinations adding to less than one: Test

The ratio of the R-squared and beta coefficients of Brazil’s 16 decile
combinations to the corresponding U.K. decile combinations were computed and

statistically analyzed next in order to answer RQ2.b’s hypotheses 2 and 3 (Table 4.52).

Table 4.52 - Ratio Analysis of the R-square and beta coefficients - Brazil’s to

the statistically corresponding U.K.’s decile combinations

t-value (null | p-value one | p-value two
N | Max | Min | Avg | StDev
=1) tail tail
Beta
16 | 2.48 | 2.39 | 2.42 | 0.026 216.14 6.37E-28 1.27E-27
Ratio
Rsq
16 | 0.77 | 0.76 | 0.77 | 0.001 (827.25) 1.15E-36 2.31E-36
Ratio

H2 — R-squared ratio — two-tailed

Upon repeated sampling form a population where the null hypothesis is true, one
would expect to see t-values this far or further from one, in either direction, in less than 1
out of 10,000 samples. Since the p-value is less than the pre-set alpha value of 0.05, it is
possible to reject the null hypothesis in favor of the alternative hypothesis. Therefore, one

can be at least 95 percent confident that among the population of decile combinations'

342




per-capita income, changes in per-capita income have different explanatory power across

Brazil and the U .K..

H3 — R-squared ratio — one-tailed

Upon repeated sampling form a population where the null hypothesis is true, one
would expect to see t-values this far or further from one in the hypothesized direction
(i.e., > 1), in less than 1 out of 10,000 samples. Since the p-value is less than the pre-set
alpha value of 0.05, and the mean R-square ratio of 0.77 is consistent in direction with
the alternative hypothesis (i.e., <1), it is possible to reject the null in favor of the
alternative hypothesis. Therefore, one can be at least 95 percent confident that among the
population of decile combinations per-capita income, changes in per-capita income have

greater or equal explanatory power for the U.K. than for Brazil.

H4 — Beta ratio — two-tailed

Upon repeated sampling form a population where the null hypothesis is true, one
would expect to see t-values this far or further from one, in either direction, in less than 1
out of 10,000 samples. Since the p-value is less than the pre-set alpha value of 0.05, it is
possible reject the null hypothesis in favor of the alternative hypothesis. Therefore, one
can be at least 95 percent confident that among the population of decile combinations'
per-capita income, the income elasticity of investment measured in per-capita terms differ

across Brazil and the U .K..
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HS — Beta ratio — one-tailed

Upon repeated sampling form a population where the null hypothesis is true, one
would expect to see t-values this far or further from one in the hypothesized direction, in
less than 1 out of 10,000 samples. Since the p-values are less than the pre-set alpha value
of 0.05, but the mean beta coefficient ratio of 2.42 is not consistent in direction with the
alternative hypothesis (i.e., <1), it is possible to fail to reject the null hypothesis.
Therefore, one can be at least 95 percent confident that among the population of decile
combinations' per-capita income, the income elasticity of investment measured in per-
capita terms have greater or equal magnitudes for Brazil than for the U.K..

Therefore, as indicated in Table 4.52, based on income-deciles with similar per-
capita incomes and Gini coefficients, Brazil’s deciles show lower levels of linear
association between FDI and per-capita income than the U.K. (i.e., Rsq ratio = 0.77).
Furthermore, FDI going to Brazil is 2.42 times more income elastic than that going to the

UK. (i.e., Beta ratio = 2.42).

Decile combination adding to one

The results obtained by running the regression with all deciles for both Brazil and
the U.K. with the current case data are shown in Table 4.53. Based on the country level
per-capita income, Brazil’s deciles show a lower level of linear association between FDI
and per-capita income than the U.K. (i.e., Rsq ratio = 62.8 percent/76.0 percent = 0.83).
However, at the country level unit of analysis, FDI going to Brazil is 2.89 times more

income elastic than that going to the U.K. (i.e., Beta ratio = 7.48/2.59 = 2.89).
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Table 4.53 — Simple Ratio of the R-square and Beta Coefficients - Brazil’s to U.K.’s

N | Rsq | Beta Coefficient | p-value

BR (all deciles) | 18 | 62.8% 7.48 1.06%
U.K. (all deciles) | 18 | 76.0% 2.59 0.13%
Ratio 0.83 2.89

Statistically similar decile combinations adding to less than one: Profile

Graph 4.4 shows the prevalence of the individual deciles among the similar decile
combinations analyzed in this case. It reveals that in the case of Brazil the decile
combinations considered were dominated by the richest decile D10 followed in
descending order by deciles D8, D7, D6 and D9. In the case of the U.K. the poorest and
the richest deciles (i.e., D1 and D10 respectively) dominated the combinations followed
in descending order by deciles D2, D3, D4, D5, D6, D7, D8 and D9.

Therefore, in the case of Brazil, the decile prevalence described above is
associated with a reduction in the average income elasticity of FDI of 17 percent (i.e.,
from 7.48 to 6.18), and a reduction in the average strength of the linear relationship
between per-capita income and FDI of 7 percent (i.e., from 62.8 percent to 58.2 percent).
In the U.K.’s case, the decile prevalence described above is associated with a decrease in
the average income elasticity of FDI of 2 percent (i.e., from 2.59 to 2.55), but no change
in the average strength of the linear relationship between per-capita income and FDI (i.e.,

from 76.0 percent to 76.0 percent).
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Summary

In summary, when considering the per-capita income with 2-year lag, and for
decile combinations that are statically undistinguishable in per-capita income and Gini
coefficient terms, the FDI flows response to changes in per-capita income in Brazil and in
the U.K. become more different in terms of the strength of the linear relationship between
these variables (i.e., 0.77 < 0.83 < 1) when income-deciles with statistically similar per-
capita incomes and Gini coefficients are considered, than when the countries' overall per-
capita incomes are considered. On the other hand, the FDI flows become more similar in
terms of their income elasticity of investment (i.e., 1 < 2.42 <2.89) when income-deciles
with statistically similar per-capita incomes and Gini coefficients are considered, than

when the countries' overall per-capita incomes are considered.
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Graph 4.4

Per-capita income with 2 year lag, and for decile combinations that are statically

100.0% undistinguishable in per-capita income and Gini coefficient terms.
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3. Per-capita income with 2-year lag.

The third case considered is based on the per-capita income with 2-year lag. As
noted in Table 4.54, there are 3,307 pairs of decile combinations adding to less than one
that have per-capita incomes that are statistically undistinguishable between the U.K. and
Brazil. The summary of the results of regressing Brazil and the U.K. respective FDI
levels onto each of the respective decile combinations per-capita income are also shown

in Table 4.54.
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Table 4.54 — Statistically Similar Decile Combinations — Summary of

Regression Results Across Brazil and the U.K.

Max Min Avg | StDev

Brazil Per-capita Income Coefficient | 8.32 5.73 6.45 | 0.680

U.K. Per-capita Income Coefficient | 2.96 2.22 2.81 | 0.257

BR R-square | 64.6% | 56.8% | 59.1% | 0.011

U.K. R-square | 76.4% | 62.5% | 74.8% | 0.018

Number of Statistically Similar Decile
3,307
Combinations

In the case of Brazil, the highest coefficient obtained is 8.32, the minimum is
5.73, the average is 6.45, and the standard deviation is 0.680. In the case of the U.K., the
highest coefficient obtained is 2.96, the minimum is 2.22, the average is 2.81, and the

standard deviation is 0.257.

The R-squared in the case of Brazil has a maximum of 64.6 percent, a minimum
of 56.8 percent, an average of 59.1 percent, and a standard deviation of 0.011. In the case
of the U.K., the highest R-squared obtained is 76.4 percent, the minimum is 62.5 percent,

the average is 74.8 percent, and the standard deviation is 0.018.
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Statistically similar decile combinations adding to less than one: Test

The ratio of the R-squared and beta coefficients of Brazil’s 3,307 decile
combinations to the corresponding U.K. decile combinations were computed and

statistically analyzed next in order to answer RQ2.b’s hypotheses 2 and 3 (Table 4.55).

Table 4.55 - Ratio Analysis of the R-square and beta coefficients - Brazil’s to

the statistically corresponding U.K.’s decile combinations

t-value p-value one | p-value two

N | Max | Min | Avg | StDev (null = 1) tail tail

1]3::12:, 3307 | 3.75 | 2.03 | 2.30 | 0.166 |  449.93 0.00E+00 | 0.00E-+00
lgst‘ilo 3,307 | 1.03 | 0.74 | 0.79 | 0.035 | (346.55) | 0.00E+00 | 0.00E+00

H2 — R-squared ratio — two-tailed

Upon repeated sampling form a population where the null hypothesis is true, one
would expect to see t-values this far or further from one, in either direction, in less than 1
out of 10,000 samples. Since the p-value is less than the pre-set alpha value of 0.05, it is
possible to reject the null hypothesis in favor of the alternative hypothesis. Therefore, one
can be at least 95 percent confident that among the population of decile combinations'
per-capita income, changes in per-capita income have different explanatory power across

Brazil and the U.K..
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H3 — R-squared ratio —one-tailed

Upon repeated sampling form a population where the null hypothesis is true, one
would expect to see t-values this far or further from one in the hypothesized direction
(i.e., > 1), in less than 1 out of 10,000 samples. Since the p-value is less than the pre-set
alpha value of 0.05, and the mean R-square ratio of 0.79 is consistent in direction with
the alternative hypothesis (i.e., <1), it is possible to reject the null in favor of the
alternative hypothesis. Therefore, one can be at least 95 percent confident that among the
population of decile combinations per-capita income, changes in per-capita income have

greater or equal explanatory power for the U.K. than for Brazil.

H4 — Beta ratio — two-tailed

Upon repeated sampling form a population where the null hypothesis is true, one
would expect to see t-values this far or further from one, in either direction, in less than 1
out of 10,000 samples. Since the p-value is less than the pre-set alpha value of 0.05, it is
possible reject the null hypothesis in favor of the alternative hypothesis. Therefore, one
can be at least 95 percent confident that among the population of decile combinations'
per-capita income, the income elasticity of investment measured in per-capita terms differ

across Brazil and the U .K..

HS — Beta ratio — one-tailed
Upon repeated sampling form a population where the null hypothesis is true, one
would expect to see t-values this far or further from one in the hypothesized direction, in

less than 1 out of 10,000 samples. Since the p-values are less than the pre-set alpha value

350



of 0.05, but the mean beta coefficient ratio of 2.30 is not consistent in direction with the
alternative hypothesis (i.e., <1), it is possible to fail to reject the null hypothesis.
Therefore, one can be at least 95 percent confident that among the population of decile
combinations' per-capita income, the income elasticity of investment measured in per-
capita terms have greater or equal magnitudes for Brazil than for the U.K..

Therefore, as indicated in Table 4.55, based on income-deciles with similar per-
capita incomes Brazil’s deciles show lower levels of linear association between FDI and
per-capita income than the U.K. (i.e., Rsq ratio = 0.79). Furthermore, FDI going to Brazil

is 2.3 times more income elastic than that going to the U.K. (i.e., Beta ratio = 2.3).

Decile combination adding to one

The results obtained by running the regression with all deciles for both Brazil and
the U.K. with the current case data are shown in Table 4.56. Based on the country level
per-capita income, Brazil’s deciles show a lower level of linear association between FDI
and per-capita income than the U.K. (i.e., Rsq ratio = 62.8 percent/76.0 percent = 0.83).
However, at the country level unit of analysis, FDI going to Brazil is 2.89 times more

income elastic than that going to the U.K. (i.e., Beta ratio = 7.48/2.59 = 2.89).

Table 4.56 — Simple Ratio of the R-square and Beta Coefficients - Brazil’s to U.K.’s

Beta
N Rsq Coefficient p-value
BR (all 18 | 62.8% 7.48 1.06
deciles)
U'K.' all 18 76.0% 2.59 0.13%
deciles)
Ratio 0.83 2.89
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Statistically similar decile combinations adding to less than one: Profile

Graph 4.5 shows the prevalence of the individual deciles among the similar decile
combinations analyzed in this case. It reveals that in the case of Brazil the decile
combinations considered were dominated by the richest decile D10 followed in
descending order by deciles D9, D8, D7, D6, D5, D4, D3, D2, and DI. In the case of the
U.K. the poorest decile D1 dominated the combinations followed in descending order by
deciles D1, D2, D3, D4, D5, D6, D7, D8, D9 and D10.

Therefore, in the case of Brazil, the decile prevalence described above is
associated with a reduction in the average income elasticity of FDI of 14 percent (i.e.,
from 7.48 to 6.45), and a reduction in the average strength of the linear relationship
between per-capita income and FDI of 6 percent (i.e., from 62.8 percent to 59.1 percent).
In the U.K.’s case, the decile prevalence described above is associated with an increase in
the average income elasticity of FDI of 9 percent (i.e., from 2.59 to 2.81), but a reduction
in the average strength of the linear relationship between per-capita income and FDI of 2

percent (i.e., from 76.0 percent to 74.8 percent).
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Graph 4.5
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Summary

In summary, when considering the per-capita income with 2-year lag, the FDI
flows response to changes in per-capita income in Brazil and in the U.K. become more
different in terms of the strength of the linear relationship between these variables (i.e.,
0.79 < 0.83 < 1) when income-deciles with statistically similar per-capita incomes are
considered, than when the countries' overall per-capita incomes are considered. On the
other hand, the FDI flows become more similar in terms of their income elasticity of
investment (i.e., 1 <2.30 < 2.89) when income-deciles with statistically similar per-capita
incomes are considered, than when the countries' overall per-capita incomes are

considered.
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4. Per-capita income with 2-year lag and for decile combinations that

are also statically undistinguishable in terms of total income.

The fourth case considered is based on the per-capita income with 2-year lag, and
for decile combinations that are also statically undistinguishable in terms of total income.
As noted in Table 4.57, there are 64 pairs of decile combinations adding to less than one
that have per-capita and total incomes that are statistically undistinguishable between the
U.K. and Brazil. The summary of the results of regressing Brazil and the U.K. respective
FDI levels onto each of the respective decile combinations per-capita income are also

shown in Table 4.57.

Table 4.57 — Statistically Similar Decile Combinations — Summary of Regression

Results Across Brazil and the U.K.

Max Min Avg | StDev

Brazil Per-capita Income Coefficient | 6.56 5.85 6.13 | 0.304

U.K. Per-capita Income Coefficient | 2.84 2.45 2.67 | 0.291

BR R-square 50.2% | 57.4% | 58.1% | 0.004

U.K. R-square | 76.3% | 75.6% | 75.9% | 0.002

Number of Statistically Similar Decile

Combinations 64

In the case of Brazil, the highest coefficient obtained is 6.56, the minimum is

5.85, the average is 6.13, and the standard deviation is 0.304. In the case of the U.K., the
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highest coefficient obtained is 2.84, the minimum is 2.45, the average is 2.67, and the

standard deviation is 0.291.

The R-squared in the case of Brazil has a maximum of 59.2 percent, a minimum
of 57.4 percent, an average of 58.1 percent, and a standard deviation of 0.004. In the case
of the U.K., the highest R-squared obtained is 76.3 percent, the minimum is 75.6 percent,

the average is 75.9 percent, and the standard deviation is 0.002.

Statistically similar decile combinations adding to less than one: Test

The ratio of the R-squared and beta coefficients of Brazil’s 64 decile
combinations to the corresponding U.K. decile combinations were computed and

statistically analyzed next in order to answer RQ2.b’s hypotheses 2 and 3 (Table 4.58).

Table 4.58 - Ratio Analysis of the R-square and beta coefficients - Brazil’s to

the statistically corresponding U.K.’s decile combinations

N | Max | Min | Avg | StDev t-vallle (null p-valu.e one p-Valu.e two
=1) tail tail
Beta
. 64 | 2.55 | 2.07 | 2.30 | 0.164 63.48 4.01E-59 8.02E-59
Ratio
151 st(ilo 64 | 0.78 | 0.76 | 0.77 | 0.005 (377.47) 1.07E-107 2.14E-107
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H2 — R-squared ratio — two-tailed

Upon repeated sampling form a population where the null hypothesis is true, one
would expect to see t-values this far or further from one, in either direction, in less than 1
out of 10,000 samples. Since the p-value is less than the pre-set alpha value of 0.05, it is
possible to reject the null hypothesis in favor of the alternative hypothesis. Therefore, one
can be at least 95 percent confident that among the population of decile combinations'
per-capita income, changes in per-capita income have different explanatory power across

Brazil and the U.K..

H3 — R-squared ratio —one-tailed

Upon repeated sampling form a population where the null hypothesis is true, one
would expect to see t-values this far or further from one in the hypothesized direction
(i.e., > 1), in less than 1 out of 10,000 samples. Since the p-value is less than the pre-set
alpha value of 0.05, and the mean R-square ratio of 0.77 is consistent in direction with
the alternative hypothesis (i.e., <l), it is possible to reject the null in favor of the
alternative hypothesis. Therefore, one can be at least 95 percent confident that among the
population of decile combinations per-capita income, changes in per-capita income have

greater or equal explanatory power for the U.K. than for Brazil.
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H4 — Beta ratio — two-tailed

Upon repeated sampling form a population where the null hypothesis is true, one
would expect to see t-values this far or further from one, in either direction, in less than 1
out of 10,000 samples. Since the p-value is less than the pre-set alpha value of 0.05, it is
possible reject the null hypothesis in favor of the alternative hypothesis. Therefore, one
can be at least 95 percent confident that among the population of decile combinations'
per-capita income, the income elasticity of investment measured in per-capita terms differ

across Brazil and the U .K..

HS5 — Beta ratio — one-tailed

Upon repeated sampling form a population where the null hypothesis is true, one
would expect to see t-values this far or further from one in the hypothesized direction, in
less than 1 out of 10,000 samples. Since the p-values are less than the pre-set alpha value
of 0.05, but the mean beta coefficient ratio of 2.30 is not consistent in direction with the
alternative hypothesis (i.e., <l), it is possible to fail to reject the null hypothesis.
Therefore, one can be at least 95 percent confident that among the population of decile
combinations' per-capita income, the income elasticity of investment measured in per-
capita terms have greater or equal magnitudes for Brazil than for the U.K..

Therefore, as indicated in Table 4.58, based on income-deciles with similar per-
capita and total incomes, Brazil’s deciles show lower levels of linear association between

FDI and per-capita income than the U.K. (i.e., Rsq ratio = 0.77). Furthermore, FDI going
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to Brazil is 2.30 times more income elastic than that going to the U.K. (i.e., Beta ratio =

2.30).

Decile combination adding to one

The results obtained by running the regression with all deciles for both Brazil and
the U.K. with the current case data are shown in Table 4.59. Based on the country level
per-capita income, Brazil’s deciles show a lower level of linear association between FDI
and per-capita income than the U.K. (i.e., Rsq ratio = 62.8 percent/76.0 percent = 0.83).
However, at the country level unit of analysis, FDI going to Brazil is 2.89 times more

income elastic than that going to the U.K. (i.e., Beta ratio = 7.48/2.59 = 2.89).

Table 4.59 — Simple Ratio of the R-square and Beta Coefficients - Brazil’s to

UK.’s
] Beta p
sq Coefficient -value
decillil:)(an s | 28% | 748 06 :
declitls(). ol 8 | 6.0% 2.59 .13%0
Ratio P 2.89

Statistically similar decile combinations adding to less than one: Profile

Graph 4.6 shows the prevalence of the individual deciles among the similar decile

combinations analyzed in this case. It reveals that in the case of Brazil the decile
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combinations considered were dominated by the richest decile D10 followed in
descending order by deciles D9, D6, D8, D4, D7, D1, D2, D5, and D3. In the case of the
U.K. the poorest decile D4 dominated the combinations followed in descending order by
deciles D1, D3, D7, D2, D6, D5, D8, D9, and D10.

Therefore, in the case of Brazil, the decile prevalence described above is
associated with a reduction in the average income elasticity of FDI of 18 percent (i.e.,
from 7.48 to 6.13), and a reduction in the average strength of the linear relationship
between per-capita income and FDI of 7 percent (i.e., from 62.8 percent to 58.1 percent).
In the U.K.’s case, the decile prevalence described above is associated with an increase in
the average income elasticity of FDI of 2 percent (i.e., from 2.59 to 2.67), but almost no
change in the average strength of the linear relationship between per-capita income and

FDI of -0.2 percent (i.e., from 76.0 percent to 75.9 percent).

Graph 4.6

Per-capitaincome with 2 year lag, and for decile combinations that are statically
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Summary

In summary, when considering the per-capita income with 2-year lag, and for
decile combinations that are statically undistinguishable in per-capita and total income
terms, the FDI flows response to changes in per-capita income in Brazil and in the U.K.
become more different in terms of the strength of the linear relationship between these
variables (i.e., 0.77 < 0.83 < 1) when income-deciles with statistically similar per-capita
and total incomes are considered, than when the countries' overall per-capita incomes are
considered. On the other hand, the FDI flows become more similar in terms of their
income elasticity of investment (i.e., 1 < 2.30 < 2.89) when income-deciles with
statistically similar per-capita and total incomes are considered, than when the countries'

overall per-capita incomes are considered.

5. Per-capita income with 3-year FDI lag excluding 1984 FDI as an

outlier observation.

The fifth case considered is based on the per-capita income with 3-year FDI lag
excluding 1984 FDI as an outlier observation. As noted in Table 4.60, there are 227 pairs
of decile combinations adding to less than one that have per-capita incomes that are
statistically undistinguishable between the U.K. and Brazil. The summary of the results
of regressing Brazil and the U.K. respective FDI levels onto each of the respective decile

combinations per-capita income are also shown in Table 4.60.
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Table 4.60 — Statistically Similar Decile Combinations — Summary of

Regression Results Across Brazil and the U.K.

Max | Min Avg | StDev
Brazil Per-capita Income Coefficient | 9.03 8.19 8.37 | 0.342
U.K. Per-capita Income Coefficient | 3.10 2.38 295 | 0.454
BR R-square | 71.2% | 64.3% | 68.6% | 0.010
U.K. R-square | 70.5% | 51.9% | 64.8% | 0.052

Number of Statistically Similar Decile 227

Combinations

In the case of Brazil, the highest coefficient obtained is 9.03, the minimum is

8.19, the average is 8.37, and the standard deviation is 0.342. In the case of the U.K., the

highest coefficient obtained is 3.10, the minimum is 2.38, the average is 2.95, and the

standard deviation is 0.454.

The R-squared in the case of Brazil has a maximum of 71.2 percent, a minimum

of 64.3 percent, an average of 68.6 percent, and a standard deviation of 0.010. In the case

of the U.K., the highest R-squared obtained is 70.5 percent, the minimum is 51.9 percent,

the average is 64.8 percent, and the standard deviation is 0.052.

Statistically similar decile combinations adding to less than one: Test

The ratio of the R-squared and beta coefficients of Brazil’s 227 decile

combinations to the corresponding U.K. decile combinations were computed and

statistically analyzed next in order to answer RQ2.b’s hypotheses 2 and 3 (Table 4.61).
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Table 4.61 - Ratio Analysis of the R-square and beta coefficients - Brazil’s to

the statistically corresponding U.K.’s decile combinations

N | Max | Min | Avg | StDev t-Vallle (null p-valu.e one p-Valu.e two

=1) tail tail
Beta

. 227 | 3.80 | 2.64 | 2.86 | 0.310 90.44 0.00 0.00
Ratio
Rsq

. 227 1 1.37 1 0.92 | 1.07 | 0.110 9.15 0.00 0.00
Ratio

H2 — R-squared ratio — two-tailed

Upon repeated sampling form a population where the null hypothesis is true, one
would expect to see t-values this far or further from one, in either direction, in less than 1
out of 10,000 samples. Since the p-value is less than the pre-set alpha value of 0.05, it is
possible to reject the null hypothesis in favor of the alternative hypothesis. Therefore, one
can be at least 95 percent confident that among the population of decile combinations'
per-capita income, changes in per-capita income have different explanatory power across

Brazil and the U .K..

H3 — R-squared ratio —one-tailed

Upon repeated sampling form a population where the null hypothesis is true, one
would expect to see t-values this far or further from one in the hypothesized direction

(i.e., > 1), in less than 1 out of 10,000 samples. Since the p-value is less than the pre-set
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alpha value of 0.05, and the mean R-square ratio of 1.07 is not consistent in direction
with the alternative hypothesis (i.e., <1), it is possible to fail to reject the null hypothesis.
Therefore, one can be at least 95 percent confident that among the population of decile
combinations per-capita income, changes in per-capita income have greater or equal

explanatory power for Brazil than for the U.K..

H4 — Beta ratio — two-tailed

Upon repeated sampling form a population where the null hypothesis is true, one
would expect to see t-values this far or further from one, in either direction, in less than 1
out of 10,000 samples. Since the p-value is less than the pre-set alpha value of 0.05, it is
possible reject the null hypothesis in favor of the alternative hypothesis. Therefore, one
can be at least 95 percent confident that among the population of decile combinations'
per-capita income, the income elasticity of investment measured in per-capita terms differ

across Brazil and the U .K..

HS5 — Beta ratio — one-tailed

Upon repeated sampling form a population where the null hypothesis is true, one
would expect to see t-values this far or further from one in the hypothesized direction, in
less than 1 out of 10,000 samples. Since the p-values are less than the pre-set alpha value
of 0.05, but the mean beta coefficient ratio of 2.86 is not consistent in direction with the
alternative hypothesis (i.e., <1), it is possible to fail to reject the null hypothesis.

Therefore, one can be at least 95 percent confident that among the population of decile
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combinations' per-capita income, the income elasticity of investment measured in per-
capita terms have greater or equal magnitudes for Brazil than for the U.K..

Therefore, as indicated in Table 4.61, based on income-deciles with similar per-
capita and total incomes, Brazil’s deciles show slightly higher levels of linear association
between FDI and per-capita income than the U.K. (i.e., Rsq ratio = 1.07). Furthermore,
FDI going to Brazil is 2.86 times more income elastic than that going to the U.K. (i.e.,

Beta ratio = 2.86).

Decile combination adding to one

The results obtained by running the regression with all deciles for both Brazil and
the U.K. with the current case data are shown in Table 4.62. Based on the country level
per-capita income, Brazil’s deciles show slightly higher levels of linear association
between FDI and per-capita income than the U.K. (i.e., Rsq ratio = 70.4 percent/67.5
percent = 1.04). However, at the country level unit of analysis, FDI going to Brazil is
3.27 times more income elastic than that going to the U.K. (i.e., Beta ratio = 8.61/2.64 =

3.27).

Table 4.62 — Simple Ratio of the R-square and Beta Coefficients - Brazil’s to

U.K.’s.
N | Rsq | Beta Coefficient | p-value
BR (all deciles) | 17 | 70.4% 8.61 0.10%
U.K. (all deciles) | 17 | 67.5% 2.64 0.24%
Ratio 1.04 3.27
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Statistically similar decile combinations adding to less than one: Profile

Graph 4.7 shows the prevalence of the individual deciles among the similar decile
combinations analyzed in this case. It reveals that in the case of Brazil the decile
combinations considered were dominated by the richest decile D10 followed in
descending order by deciles D9, D8, D7, D6, D5, D4, D3, D2, and DI. In the case of the
U.K. the poorest decile D1 dominated the combinations followed in descending order by
deciles D2, D3, D4, D5, and D6.

Therefore, in the case of Brazil, the decile prevalence described above is
associated with a reduction in the average income elasticity of FDI of 3 percent (i.e., from
8.61 to 8.37), and a reduction in the average strength of the linear relationship between
per-capita income and FDI of 3 percent (i.e., from 70.4 percent to 68.6 percent). In the
U.K.’s case, the decile prevalence described above is associated with an increase in the
average income elasticity of FDI of 12 percent (i.e., from 2.64 to 2.95), but a reduction in
the average strength of the linear relationship between per-capita income and FDI of 4

percent (i.e., from 67.5 percent to 64.8 percent).
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Graph 4.7

Per-capita income with 3 year lag excluding 1984 as an outlier year.
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Summary

In summary, when considering the per-capita income with 3-year FDI lag
excluding 1984 FDI as an outlier observation, the FDI flows response to changes in per-
capita income in Brazil and in the U.K. become more different in terms of the strength of
the linear relationship between these variables (i.e., 1.07 > 1.04 > 1) when income-deciles
with statistically similar per-capita incomes are considered, than when the countries'
overall per-capita incomes are considered. On the other hand, the FDI flows become
more similar in terms of their income elasticity of investment (i.e., 1< 2.86 < 3.27) when
income-deciles with statistically similar per-capita incomes are considered, than when the

countries' overall per-capita incomes are considered.
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6. Total income with 1 year FDI lag excluding 1984 FDI as an outlier

observation

The sixth case considered is based on the total income with 1 year FDI lag
excluding 1984 as an outlier year. As noted in Table 4.63, there are 24,497 pairs of decile
combinations adding to less than one that have total incomes that are statistically
undistinguishable between the U.K. and Brazil. The summary of the results of regressing
Brazil and the U.K. respective FDI levels onto each of the respective decile combinations

total income are also shown in Table 4.63.

Table 4.63 — Statistically Similar Decile Combinations — Summary of

Regression Results Across Brazil and the U.K.

Max | Min Avg | StDev

Brazil Total Income Coefficient | 3.66 2.83 3.09 0.287

U.K. Total Income Coefficient | 2.19 1.75 1.97 0.220

BR R-square | 72.6% | 67.0% | 68.9% | 0.010

U.K. R-square | 68.3% | 58.3% | 66.4% | 0.007

Number of Statistically Similar Decile
.. 24,497
Combinations

In the case of Brazil, the highest coefficient obtained is 3.66, the minimum is
2.83, the average is 3.09, and the standard deviation is 0.287. In the case of the U.K., the
highest coefficient obtained is 2.19, the minimum is 1.75, the average is 1.97, and the

standard deviation is 0.220.
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The R-squared in the case of Brazil has a maximum of 72.6 percent, a minimum
of 67.0 percent, an average of 68.9 percent, and a standard deviation of 0.010. In the case
of the U.K., the highest R-squared obtained is 68.3 percent, the minimum is 58.3 percent,

the average is 66.4 percent, and the standard deviation is 0.007.

Statistically similar decile combinations adding to less than one: Test

The ratio of the R-squared and beta coefficients of Brazil’s 24,497 decile
combinations to the corresponding U.K. decile combinations were computed and

statistically analyzed next in order to answer RQ2.b’s hypotheses 2 and 3 (Table 4.64).

Table 4.64 - Ratio Analysis of the R-square and beta coefficients - Brazil’s to

the statistically corresponding U.K.’s decile combinations

t-value -value -value
N | Max | Min | Avg | StDev | (nun= | P7V2Uu¢ | p-vau
1) one tail two tail
l]:::;:) 24,497 | 1.99 1.32 1.567 | 0.086 | 1,035.78 | 0.00E+00 | 0.00E+00
lglst(ilo 24,497 | 1.23 0.99 1.038 0.023 260.14 | 0.00E+00 | 0.00E-+00

H2 — R-squared ratio — two-tailed

Upon repeated sampling form a population where the null hypothesis is true, one
would expect to see t-values this far or further from one, in either direction, in less than 1
out of 10,000 samples. Since the p-value is less than the pre-set alpha value of 0.05, it is

possible to reject the null hypothesis in favor of the alternative hypothesis. Therefore, one
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can be at least 95 percent confident that among the population of decile combinations'
total income, changes in total income have different explanatory power across Brazil and

the U.K..

H3 — R-squared ratio —one-tailed

Upon repeated sampling form a population where the null hypothesis is true, one
would expect to see t-values this far or further from one in the hypothesized direction
(i.e., > 1), in less than 1 out of 10,000 samples. Since the p-value is less than the pre-set
alpha value of 0.05, but the mean R-square ratio of 1.04 is not consistent in direction with
the alternative hypothesis (i.e., <l), it is possible to fail to reject the null hypothesis.
Therefore, one can be at least 95 percent confident that among the population of decile
combinations total income, changes in total income have greater or equal explanatory

power for Brazil than for the U.K..

H4 — Beta ratio — two-tailed

Upon repeated sampling form a population where the null hypothesis is true, one
would expect to see t-values this far or further from one, in either direction, in less than 1
out of 10,000 samples. Since the p-value is less than the pre-set alpha value of 0.05, it is
possible reject the null hypothesis in favor of the alternative hypothesis. Therefore, one
can be at least 95 percent confident that among the population of decile combinations'
total income, the income elasticity of investment measured in total income terms differ

across Brazil and the U .K..
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HS5 — Beta ratio — one-tailed

Upon repeated sampling form a population where the null hypothesis is true, one
would expect to see t-values this far or further from one in the hypothesized direction, in
less than 1 out of 10,000 samples. Since the p-values are less than the pre-set alpha value
of 0.05, but the mean beta coefficient ratio of 1.57 is not consistent in direction with the
alternative hypothesis (i.e., <1), it is possible to fail to reject the null hypothesis.
Therefore, one can be at least 95 percent confident that among the population of decile
combinations' total income, the income elasticity of investment measured in total income

terms have greater or equal magnitudes for Brazil than for the U.K..

Therefore, as indicated in Table 4.64, based on income-deciles with similar total
incomes, Brazil’s deciles show a slightly higher level of linear association between FDI
and total income than the U.K. (i.e., Rsq ratio = 1.04). Furthermore, FDI going to Brazil

is 1.57 times more income elastic than that going to the U.K. (i.e., Beta ratio = 1.57).

Decile combination adding to one

The results obtained by running the regression with all deciles for both Brazil and
the U.K. with the current case data are shown in Table 4.65. Based on the country level
total income, Brazil’s deciles show a slightly higher level of linear association between

FDI and total income than the U.K. (i.e., Rsq ratio = 69.2 percent/66.5 percent = 1.041).
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Also, at the country level unit of analysis, FDI going to Brazil is 1.58 times more income

elastic than that going to the U.K. (i.e., Beta ratio = 3.12/1.98 = 1.58).

Table 4.65 — Simple Ratio of the R-square and Beta Coefficients - Brazil’s to

U.K.’s.
N | Rsq | Beta Coefficient | p-value
BR (all deciles) | 17 | 69.2% 3.12 0.22%
U.K. (all deciles) | 17 | 66.5% 1.98 0.66%
Ratio 1.041 1.580

Statistically similar decile combinations adding to less than one: Profile

Graph 4.8 shows the prevalence of the individual deciles among the similar decile
combinations analyzed in this case. It reveals that in the case of Brazil the decile
combinations considered were dominated by the richest decile D10 followed in
descending order by deciles D9, D8, D7, D6, D4, D5, D1, D3, and D2. In the case of the
U.K. the richest decile D10 dominated the combinations followed in descending order by
deciles D9, D7, D2, D8, D3, D4, D5, D1, and D6.

Therefore, in the case of Brazil, the decile prevalence described above is
associated with a slight reduction in the average income elasticity of FDI of 1.3 percent
(i.e., from 3.12 to 3.09), and a very modest reduction in the average strength of the linear
relationship between total income and FDI of 0.5 percent (i.e., from 69.2 percent to 68.9
percent). In the U.K.’s case, the decile prevalence described above is associated with a

small decrease in the average income elasticity of FDI of 0.2 percent (i.e., from 1.98 to
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1.97), and a similar reduction in the average strength of the linear relationship between

total income and FDI of 0.2 percent (i.e., from 66.5 percent to 66.4 percent).

Graph 4.8

Total income with 1 year lag excluding 1984 as an outlier year.
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Conclusion

In summary, when considering the total income with a one year FDI lag and
excluding 1984 FDI as an outlier observation, the FDI flows response to changes in total
income in Brazil and in the U.K. become only slightly more similar in terms of the
strength of the linear relationship between these variables (i.e., 1.041 > 1.038 > 1) when
income-deciles with statistically similar total incomes are considered, than when the

countries' overall total incomes are considered. Likewise, the FDI flows become
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marginally more similar in terms of their income elasticity of investment (i.e., 1 < 1.567
< 1.580) when income-deciles with statistically similar total incomes are considered, than

when the countries' overall total incomes are considered.

7. Total income with 1 year FDI lag excluding 1984 FDI as an outlier
observation and for decile combinations that are also statically undistinguishable in

terms of per-capita income.

The seventh case considered is based on the total income with 1 year FDI lag
excluding 1984 as an outlier year and for decile combinations that are also statically
undistinguishable in terms of per-capita income. As noted in Table 4.66, there are 50
pairs of decile combinations adding to less than one that have total and per-capita
incomes that are statistically undistinguishable between the U.K. and Brazil. The
summary of the results of regressing Brazil and the U.K. respective FDI levels onto each

of the respective decile combinations total income are also shown in Table 4.66.

Table 4.66 — Statistically Similar Decile Combinations — Summary of

Regression Results Across Brazil and the U.K.

Max | Min Avg | StDev

Brazil Total Income Coefficient | 3.00 2.88 2.91 0.065

U.K. Total Income Coefficient | 2.14 1.85 2.01 0.239

BR R-square | 68.2% | 67.4% | 67.6% | 0.002

U.K. R-square | 67.3% | 65.4% | 66.4% | 0.004

Number of Statistically Similar Decile
c 50
Combinations
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In the case of Brazil, the highest coefficient obtained is 3.00, the minimum is
2.88, the average is 2.91, and the standard deviation is 0.065. In the case of the U.K., the
highest coefficient obtained is 2.14, the minimum is 1.85, the average is 2.01, and the

standard deviation is 0.239.

The R-squared in the case of Brazil has a maximum of 68.2 percent, a minimum
of 67.4 percent, an average of 67.6 percent, and a standard deviation of 0.002. In the case
of the U.K., the highest R-squared obtained is 67.3 percent, the minimum is 65.4 percent,

the average is 66.4 percent, and the standard deviation is 0.004.

Statistically similar decile combinations adding to less than one: Test

The ratio of the R-squared and beta coefficients of Brazil’s 50 decile
combinations to the corresponding U.K. decile combinations were computed and

statistically analyzed next in order to answer RQ2.b’s hypotheses 2 and 3 (Table 4.67).

Table 4.67 - Ratio Analysis of the R-square and beta coefficients - Brazil’s to the

statistically corresponding U.K.’s decile combinations

N | Max | Min | Avg | StDev t-vallle (null p-Valu.e one p-valu.e two
=1) tail tail
Bet'a 50| 1.58 | 1.34 | 1.45 | 0.097 33.13 1.65E-35 3.30E-35
Ratio
RS(.I 50 | 1.04 | 1.01 | 1.02 | 0.008 17.80 2.44E-23 4.89E-23
Ratio
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H2 — R-squared ratio — two-tailed

Upon repeated sampling form a population where the null hypothesis is true, one
would expect to see t-values this far or further from one, in either direction, in less than 1
out of 10,000 samples. Since the p-value is less than the pre-set alpha value of 0.05, it is
possible to reject the null hypothesis in favor of the alternative hypothesis. Therefore, one
can be at least 95 percent confident that among the population of decile combinations'
total income, changes in total income have different explanatory power across Brazil and

the U.K..

H3 — R-squared ratio —one-tailed

Upon repeated sampling form a population where the null hypothesis is true, one
would expect to see t-values this far or further from one in the hypothesized direction
(i.e., > 1), in less than 1 out of 10,000 samples. Since the p-value is less than the pre-set
alpha value of 0.05, but the mean R-square ratio of 1.02 is not consistent in direction with
the alternative hypothesis (i.e., <l), it is possible to fail to reject the null hypothesis.
Therefore, one can be at least 95 percent confident that among the population of decile
combinations total income, changes in total income have greater or equal explanatory

power for Brazil than for the U.K..

375



H4 — Beta ratio — two-tailed

Upon repeated sampling form a population where the null hypothesis is true, one
would expect to see t-values this far or further from one, in either direction, in less than 1
out of 10,000 samples. Since the p-value is less than the pre-set alpha value of 0.05, it is
possible reject the null hypothesis in favor of the alternative hypothesis. Therefore, one
can be at least 95 percent confident that among the population of decile combinations'
total income, the income elasticity of investment measured in total income terms differ

across Brazil and the U .K..

HS5 — Beta ratio — one-tailed

Upon repeated sampling form a population where the null hypothesis is true, one
would expect to see t-values this far or further from one in the hypothesized direction, in
less than 1 out of 10,000 samples. Since the p-values are less than the pre-set alpha value
of 0.05, but the mean beta coefficient ratio of 1.45 is not consistent in direction with the
alternative hypothesis (i.e., <1), it is possible to fail to reject the null hypothesis.
Therefore, one can be at least 95 percent confident that among the population of decile
combinations' total income, the income elasticity of investment measured in total income
terms have greater or equal magnitudes for Brazil than for the U.K..

Therefore, as indicated in Table 4.67, based on income-deciles with similar total
incomes, Brazil’s deciles show a slightly higher level of linear association between FDI
and total income than the U.K. (i.e., Rsq ratio = 1.02). Furthermore, FDI going to Brazil

is 1.45 times more income elastic than that going to the U.K. (i.e., Beta ratio = 1.45).
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Decile combination adding to one

The results obtained by running the regression with all deciles for both Brazil and
the U.K. with the current case data are shown in Table 4.68. Based on the country level
total income, Brazil’s deciles show a slightly higher level of linear association between
FDI and total income than the U.K. (i.e., Rsq ratio = 69.2 percent/66.5 percent = 1.04).
Also, at the country level unit of analysis, FDI going to Brazil is 1.58 times more income

elastic than that going to the U.K. (i.e., Beta ratio = 3.12/1.98 = 1.58).

Table 4.68 — Simple Ratio of the R-square and Beta Coefficients - Brazil’s to U.K.’s

N | Rsq | Beta Coefficient | p-value

BR (all deciles) | 17 | 69.2% 3.12 0.22%

U.K. (all deciles) | 17 | 66.5% 1.98 0.66%
Ratio 1.04 1.58

Statistically similar decile combinations adding to less than one: Profile

Graph 4.9 shows the prevalence of the individual deciles among the similar decile
combinations analyzed in this case. It reveals that in the case of Brazil the decile
combinations considered were dominated by the richest decile D10 followed in
descending order by deciles D9, D6, D8, D4, D7, D5, D1, D2 and D3. In the case of the
U.K. decile D4 dominated the combinations followed in descending order by deciles D3,

D6, D7, D1, D2, DS, D8, D9 and D10.
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Graph 4.9

Total income with 1 year lag, excluding 1984 as an outlier year, for decile
combinations that are statistically undistinguishable in total and per-capita income
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Therefore, in the case of Brazil, the decile prevalence described above is
associated with a slight reduction in the average income elasticity of FDI of 6.8 percent
(i.e., from 3.12 to 2.91), and a reduction in the average strength of the linear relationship
between per-capita income and FDI of 2.3 percent (i.e., from 69.2 percent to 67.6
percent). In the U.K.’s case, the decile prevalence described above is associated with an
increase in the average income elasticity of FDI of 1.7 percent (i.e., from 1.98 to 2.01),
and a reduction in the average strength of the linear relationship between per-capita

income and FDI of 0.2 percent (i.e., from 66.5 percent to 66.4 percent).

Summary
In summary, when considering the total income with a one year FDI lag excluding

1984 FDI as an outlier year and for decile combinations that are also statically
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undistinguishable in terms of per-capita income, the FDI flows response to changes in
total income in Brazil and in the U.K. become only slightly more similar in terms of the
strength of the linear relationship between these variables (i.e., 1.04 > 1.02 > 1) when
income-deciles with statistically similar total incomes are considered, than when the
countries' overall total incomes are considered. Likewise, the FDI flows become more
similar in terms of their income elasticity of investment (i.e., 1 < 1.45 < 1.58) when
income-deciles with statistically similar total incomes are considered, than when the

countries' overall total incomes are considered.

8. Total income with 2-year lag

The eighth case considered is based on the total income with 2-year lag. As noted
in Table 4.69, there are 25,264 pairs of decile combinations adding to less than one that
have total incomes that are statistically undistinguishable between the U.K. and Brazil.
The summary of the results of regressing Brazil and the U.K. respective FDI levels onto

each of the respective decile combinations total income are also shown in Table 4.69.

In the case of Brazil, the highest coefficient obtained is 3.75, the minimum is
3.27, the average is 3.47, and the standard deviation is 0.210. In the case of the U.K., the
highest coefficient obtained is 2.62, the minimum is 1.91, the average is 2.32, and the

standard deviation is 0.268.

The R-squared in the case of Brazil has a maximum of 79.55 percent, a minimum

of 74 percent, an average of 75.92 percent, and a standard deviation of 0.009. In the case
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of the U.K., the highest R-squared obtained is 76.28 percent, the minimum is 70.59

percent, the average is 75.66 percent, and the standard deviation is 0.003.

Table 4.69 — Statistically Similar Decile Combinations — Summary of Regression

Results Across Brazil and the U.K.

Max

Min Avg | StDev

Brazil Total Income Coefficient | 3.75

3.27 3.47 | 0.210

U.K. Total Income Coefficient | 2.62

1.91 2.32 | 0.268

BR R-square | 79.5%

74.0% | 75.9% | 0.009

U.K. R-square | 76.3%

70.6% | 75.7% | 0.003

Number of Statistically Similar Decile
Combinations

25,264

Statistically similar decile combinations adding to less than one: Test

The ratio of the R-squared and beta coefficients of Brazil’s 25,264 decile

combinations to the corresponding U.K. decile combinations were computed and

statistically analyzed next in order to answer RQ2.b’s hypotheses 2 and 3 (Table 4.70).

the statistically corresponding U.K.’s decile combinations

Table 4.70 - Ratio Analysis of the R-square and beta coefficients - Brazil’s to

. t-value | p-value one | p-value two
N Max | Min | Avg | StDev (null = 1) ¢ail il
Il:::;:) 25,264 | 1.93 | 1.28 | 1.500 | 0.082 966.22 0.00E+00 0.00E+00
I{:lst(ilo 25,264 | 1.12 | 0.97 | 1.003 | 0.015 36.90 1.01E-290 | 2.01E-290
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H2 — R-squared ratio — two-tailed

Upon repeated sampling form a population where the null hypothesis is true, one
would expect to see t-values this far or further from one, in either direction, in less than 1
out of 10,000 samples. Since the p-value is less than the pre-set alpha value of 0.05, it is
possible to reject the null hypothesis in favor of the alternative hypothesis. Therefore, one
can be at least 95 percent confident that among the population of decile combinations'
total income, changes in total income have different explanatory power across Brazil and

the U.K..

H3 — R-squared ratio —one-tailed

Upon repeated sampling form a population where the null hypothesis is true, one
would expect to see t-values this far or further from one in the hypothesized direction
(i.e., > 1), in less than 1 out of 10,000 samples. Since the p-value is less than the pre-set
alpha value of 0.05, but the mean R-square ratio of 1.003 is not consistent in direction
with the alternative hypothesis (i.e., <1), it is possible to fail to reject the null hypothesis.
Therefore, one can be at least 95 percent confident that among the population of decile
combinations total income, changes in total income have greater or equal explanatory

power for Brazil than for the U.K..

H4 — Beta ratio — two-tailed
Upon repeated sampling form a population where the null hypothesis is true, one

would expect to see t-values this far or further from one, in either direction, in less than 1
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out of 10,000 samples. Since the p-value is less than the pre-set alpha value of 0.05, it is
possible reject the null hypothesis in favor of the alternative hypothesis. Therefore, one
can be at least 95 percent confident that among the population of decile combinations'
total income, the income elasticity of investment measured in total income terms differ

across Brazil and the U .K..

HS — Beta ratio — one-tailed

Upon repeated sampling form a population where the null hypothesis is true, one
would expect to see t-values this far or further from one in the hypothesized direction, in
less than 1 out of 10,000 samples. Since the p-values are less than the pre-set alpha value
of 0.05, but the mean beta coefficient ratio of 1.50 is not consistent in direction with the
alternative hypothesis (i.e., <l), it is possible to fail to reject the null hypothesis.
Therefore, one can be at least 95 percent confident that among the population of decile
combinations' total income, the income elasticity of investment measured in total income
terms have greater or equal magnitudes for Brazil than for the U.K..

Therefore, as indicated in Table 4.70, based on income-deciles with similar total
incomes, Brazil’s deciles show a slightly higher level of linear association between FDI
and total income than the U.K. (i.e., Rsq ratio = 1.003). Furthermore, FDI going to Brazil

is 1.50 times more income elastic than that going to the U.K. (i.e., Beta ratio = 1.50).

Decile combination adding to one
The results obtained by running the regression with all deciles for both Brazil and

the U.K. with the current case data are shown in Table 4.71. Based on the country level
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total income, Brazil’s deciles show a slightly higher level of linear association between
FDI and total income than the U.K. (i.e., Rsq ratio = 76.2 percent/75.7 percent = 1.01).
Also, at the country level unit of analysis, FDI going to Brazil is 1.50 times more income

elastic than that going to the U.K. (i.e., Beta ratio = 3.49/2.33 = 1.50).

Table 4.71 — Simple Ratio of the R-square and Beta Coefficients - Brazil’s to U.K.’s

N | Rsq | Beta Coefficient | p-value

BR (all deciles) | 18 | 76.2% 3.49 0.02%

U.K. (all deciles) | 18 | 75.7% 2.33 0.15%
Ratio 1.01 1.50

Statistically similar decile combinations adding to less than one: Profile

Graph 4.10 shows the prevalence of the individual deciles among the similar
decile combinations analyzed in this case. It reveals that in the case of Brazil the decile
combinations considered were dominated by the richest decile D10 followed in
descending order by deciles D9, D8, D7, D6, D4, D5, D1, D3 and D2. In the case of the
U.K. the richest decile D10 dominated the combinations followed in descending order by

deciles D9, D7, D8, D2, D3, D4, D5, D6 and D1.
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Graph 4.10

Total income with 2 year lag.
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Therefore, in the case of Brazil, the decile prevalence described above is
associated with a slight reduction in the average income elasticity of FDI of 0.8 percent
(i.e., from 3.49 to 3.47), and a reduction in the average strength of the linear relationship
between per-capita income and FDI of 0.4 percent (i.e., from 76.2 percent to 75.9
percent). In the U.K.’s case, the decile prevalence described above is associated with a
decrease in the average income elasticity of FDI of 0.4 percent (i.e., from 2.33 to 2.32),
and a reduction in the average strength of the linear relationship between per-capita

income and FDI of 0.1 percent (i.e., from 75.73 percent to 75.66 percent).
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Summary

In summary, when considering the total income with a 2-year lag, the FDI flows
response to changes in total income in Brazil and in the U.K. become only slightly more
similar in terms of the strength of the linear relationship between these variables (i.e.,
1.007 > 1.003 > 1) when income-deciles with statistically similar total incomes are
considered, than when the countries' overall total incomes are considered. Likewise, the
FDI flows become marginally more similar in terms of their income elasticity of
investment (i.e., 1 < 1.500 < 1.501) when income-deciles with statistically similar total

incomes are considered, than when the countries' overall total incomes are considered.

9. Total income with 2-year FDI lag for deciles that are also statistically

undistinguishable in terms of Gini coefficients.

The ninth case considered is based on the total income with 2-year FDI lag for
deciles that are also statistically undistinguishable in terms of Gini coefficients. As noted
in Table 4.72, there are 16 pairs of decile combinations adding to less than one that have
total incomes and Gini coefficients that are statistically undistinguishable between the
U.K. and Brazil. The summary of the results of regressing Brazil and the U.K. respective
FDI levels onto each of the respective decile combinations total income are also shown in

Table 4.72.

385



Table 4.72 — Statistically Similar Decile Combinations — Summary of

Regression Results Across Brazil and the U.K.

Max Min Avg | StDev
Brazil Total Income Coefficient | 3.67 3.63 3.66 0.019
U.K. Total Income Coefficient | 2.57 2.11 2.19 0.215
BR R-square | 77.9% | 77.5% | 77.7% | 0.001
U.K. R-square | 75.8% | 75.4% | 75.72% | 0.001
Number of Statistically Similar Decile 16

Combinations

In the case of Brazil, the highest coefficient obtained is 3.67, the minimum is

3.63, the average is 3.66, and the standard deviation is 0.019. In the case of the U.K., the

highest coefficient obtained is 2.57, the minimum is 2.11, the average is 2.19, and the

standard deviation is 0.215.

The R-squared in the case of Brazil has a maximum of 77.9 percent, a minimum

of 77.5 percent, an average of 77.7 percent, and a standard deviation of 0.001. In the case

of the U.K., the highest R-squared obtained is 75.8 percent, the minimum is 75.4 percent,

the average is 75.7 percent, and the standard deviation is 0.001.

Statistically similar decile combinations adding to less than one: Test

The ratio of the R-squared and beta coefficients of Brazil’s 16 decile

combinations to the corresponding U.K. decile combinations were computed and

statistically analyzed next in order to answer RQ2.b’s hypotheses 2 and 3 (Table 4.73).
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Table 4.73 - Ratio Analysis of the R-square and beta coefficients - Brazil’s to

the statistically corresponding U.K.’s decile combinations

N | Max | Min | Avg | StDev t-vallle (null p-Valu.e one p-valufe two
=1) tail tail
Bet.a 16 | 1.74 | 1.41 | 1.68 | 0.075 35.96 2.85E-16 5.69E-16
Ratio
RS(.I 16 | 1.03 | 1.02 | 1.03 | 0.002 43.95 1.44E-17 2.87E-17
Ratio

H2 — R-squared ratio — two-tailed

Upon repeated sampling form a population where the null hypothesis is true, one
would expect to see t-values this far or further from one, in either direction, in less than 1
out of 10,000 samples. Since the p-value is less than the pre-set alpha value of 0.05, it is
possible to reject the null hypothesis in favor of the alternative hypothesis. Therefore, one
can be at least 95 percent confident that among the population of decile combinations'
total income, changes in total income have different explanatory power across Brazil and

the U.K..

H3 — R-squared ratio —one-tailed

Upon repeated sampling form a population where the null hypothesis is true, one
would expect to see t-values this far or further from one in the hypothesized direction
(i.e., > 1), in less than 1 out of 10,000 samples. Since the p-value is less than the pre-set

alpha value of 0.05, but the mean R-square ratio of 1.03 is not consistent in direction with
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the alternative hypothesis (i.e., <l), it is possible to fail to reject the null hypothesis.
Therefore, one can be at least 95 percent confident that among the population of decile
combinations total income, changes in total income have greater or equal explanatory

power for Brazil than for the U.K..

H4 — Beta ratio — two-tailed

Upon repeated sampling form a population where the null hypothesis is true, one
would expect to see t-values this far or further from one, in either direction, in less than 1
out of 10,000 samples. Since the p-value is less than the pre-set alpha value of 0.05, it is
possible reject the null hypothesis in favor of the alternative hypothesis. Therefore, one
can be at least 95 percent confident that among the population of decile combinations'
total income, the income elasticity of investment measured in total income terms differ

across Brazil and the U .K..

HS5 — Beta ratio — one-tailed

Upon repeated sampling form a population where the null hypothesis is true, one
would expect to see t-values this far or further from one in the hypothesized direction, in
less than 1 out of 10,000 samples. Since the p-values are less than the pre-set alpha value
of 0.05, but the mean beta coefficient ratio of 1.68 is not consistent in direction with the
alternative hypothesis (i.e., <1), it is possible to fail to reject the null hypothesis.

Therefore, one can be at least 95 percent confident that among the population of decile
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combinations' total income, the income elasticity of investment measured in total income
terms have greater or equal magnitudes for Brazil than for the U.K..

Therefore, as indicated in Table 4.73, based on income-deciles with similar total
incomes and Gini coefficients, Brazil’s deciles show a slightly higher level of linear
association between FDI and total income than the U.K. (i.e., Rsq ratio = 1.03).
Furthermore, FDI going to Brazil is 1.68 times more income elastic than that going to the

U.K. (i.e., Beta ratio = 1.68).

Decile combination adding to one

The results obtained by running the regression with all deciles for both Brazil and
the U.K. with the current case data are shown in Table 4.74. Based on the country level
total income, Brazil’s deciles show a slightly higher level of linear association between
FDI and total income than the U.K. (i.e., Rsq ratio = 76.2 percent/75.7 percent = 1.01).
Also, at the country level unit of analysis, FDI going to Brazil is 1.50 times more income

elastic than that going to the U.K. (i.e., Beta ratio = 3.49/2.33 = 1.50).

Table 4.74 — Simple Ratio of the R-square and Beta Coefficients - Brazil’s to U.K.’s.

Beta
N RsA | Coefficient | PV
BR (all 18 | 762% | 349 0.02%
deciles)
UK. (all 18 |75.73% | 233 0.15%
deciles)
Ratio 1.01 1.50
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Statistically similar decile combinations adding to less than one: Profile

Graph 4.11 shows the prevalence of the individual deciles among the similar
decile combinations analyzed in this case. It reveals that in the case of Brazil the decile
combinations considered were dominated by decile D1 followed in descending order by
deciles D9, D7, D5, D8, D6, D2, D4 and D3. In the case of the U.K. decile D1 dominated

the combinations followed in descending order by deciles D2, D10, D3, D4, D7, D5, D6

and D8.
Graph 4.11
Total income with 2 year lag, for decile combinations that are statically
undistinguishable in total income and Gini coefficient terms.
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Therefore, in the case of Brazil, the decile prevalence described above is
associated with an increase in the average income elasticity of FDI of 4.8 percent (i.e.,
from 3.49 to 3.66), and an increase in the average strength of the linear relationship
between per-capita income and FDI of 1.9 percent (i.e., from 76.2 percent to 77.7

percent). In the U.K.’s case, the decile prevalence described above is associated with a
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decrease in the average income elasticity of FDI of 5.9 percent (i.e., from 2.33 to 2.19),
and a minimal reduction in the average strength of the linear relationship between per-

capita income and FDI of 0.01 percent (i.e., from 75.73 percent to 75.72 percent).

Summary

In summary, when considering the total income with a 2-year FDI lag for income-
deciles that are also statistically undistinguishable in terms of Gini coefficients, the FDI
flows response to changes in total income in Brazil and in the U.K. become only slightly
less similar in terms of the strength of the linear relationship between these variables (i.e.,
1.03 > 1.01 > 1) when income-deciles with statistically similar total incomes are
considered, than when the countries' overall total incomes are considered. Likewise, the
FDI flows become more different in terms of their income elasticity of investment (i.e., 1
< 1.50 < 1.68) when income-deciles with statistically similar total incomes are

considered, than when the countries' overall total incomes are considered.

10. Total income with 2-year FDI lag for decile combinations that are also

statistically undistinguishable in terms of per-capita income.

The tenth case considered is based on the total income with 2-year FDI lag for
decile combinations that are also statistically undistinguishable in terms of per-capita
income. As noted in Table 4.75, there are 64 pairs of decile combinations adding to less

than one that have total and per-capita incomes that are statistically undistinguishable
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between the U.K. and Brazil. The summary of the results of regressing Brazil and the
U.K. respective FDI levels onto each of the respective decile combinations total income

are also shown in Table 4.75.

Table 4.75 — Statistically Similar Decile Combinations — Summary of Regression

Results Across Brazil and the U.K.

Max | Min Avg | StDev
Brazil Total Income Coefficient | 3.42 3.29 3.33 | 0.067
U.K. Total Income Coefficient | 2.53 2.22 2.39 | 0.233
BR R-square | 75.2% | 74.2% | 74.6% | 0.002

U.K. R-square | 76.0% | 75.3% | 75.6% | 0.002

Number of Statistically Similar Decile
. 64
Combinations

In the case of Brazil, the highest coefficient obtained is 3.42, the minimum is
3.29, the average is 3.33, and the standard deviation is 0.067. In the case of the U.K., the
highest coefficient obtained is 2.53, the minimum is 2.22, the average is 2.39, and the

standard deviation is 0.233.

The R-squared in the case of Brazil has a maximum of 75.2 percent, a minimum
of 74.2 percent, an average of 74.6 percent, and a standard deviation of 0.002. In the case
of the U.K., the highest R-squared obtained is 76.0 percent, the minimum is 75.3 percent,

the average is 75.6 percent, and the standard deviation is 0.002.
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Statistically similar decile combinations adding to less than one: Test

The ratio of the R-squared and beta coefficients of Brazil’s 64 decile
combinations to the corresponding U.K. decile combinations were computed and

statistically analyzed next in order to answer RQ2.b’s hypotheses 2 and 3 (Table 4.76).

Table 4.76 - Ratio Analysis of the R-square and beta coefficients - Brazil’s to

the statistically corresponding U.K.’s decile combinations

N | Max | Min | Avg | StDev t-Vallle (null p-Valu.e one p-valufe two
=1) tail tail
Beta
. 64 | 1.52 | 1.31 | 1.40 | 0.080 39.60 1.56E-46 3.12E-46
Ratio
RS(.I 64 | 1.00 | 0.98 | 0.99 | 0.003 (36.65) 1.67E-44 3.35E-44
Ratio

H2 — R-squared ratio — two-tailed

Upon repeated sampling form a population where the null hypothesis is true, one
would expect to see t-values this far or further from one, in either direction, in less than 1
out of 10,000 samples. Since the p-value is less than the pre-set alpha value of 0.05, it is
possible to reject the null hypothesis in favor of the alternative hypothesis. Therefore, one
can be at least 95 percent confident that among the population of decile combinations'
total income, changes in total income have different explanatory power across Brazil and

the U.K..
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H3 — R-squared ratio —one-tailed

Upon repeated sampling form a population where the null hypothesis is true, one
would expect to see t-values this far or further from one in the hypothesized direction
(i.e., > 1), in less than 1 out of 10,000 samples. Since the p-value is less than the pre-set
alpha value of 0.05, and the mean R-square ratio of 0.99 is consistent in direction with
the alternative hypothesis (i.e., <1), it is possible to reject the null hypothesis in favor of
the alternative. Therefore, one can be at least 95 percent confident that among the
population of decile combinations total income, changes in total income have greater or

equal explanatory power for the U.K. than for Brazil.

H4 — Beta ratio — two-tailed

Upon repeated sampling form a population where the null hypothesis is true, one
would expect to see t-values this far or further from one, in either direction, in less than 1
out of 10,000 samples. Since the p-value is less than the pre-set alpha value of 0.05, it is
possible reject the null hypothesis in favor of the alternative hypothesis. Therefore, one
can be at least 95 percent confident that among the population of decile combinations'
total income, the income elasticity of investment measured in total income terms differ

across Brazil and the U .K..
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HS5 — Beta ratio — one-tailed

Upon repeated sampling form a population where the null hypothesis is true, one
would expect to see t-values this far or further from one in the hypothesized direction, in
less than 1 out of 10,000 samples. Since the p-values are less than the pre-set alpha value
of 0.05, but the mean beta coefficient ratio of 1.40 is not consistent in direction with the
alternative hypothesis (i.e., <1), it is possible to fail to reject the null hypothesis.
Therefore, one can be at least 95 percent confident that among the population of decile
combinations' total income, the income elasticity of investment measured in total income
terms have greater or equal magnitudes for Brazil than for the U.K..

Therefore, as indicated in Table 4.76, based on income-deciles with similar total
and per-capita incomes, the U.K.’s deciles show a slightly higher level of linear
association between FDI and total income than Brazil (i.e., Rsq ratio = 0.99).
Furthermore, FDI going to Brazil is 1.40 times more income elastic than that going to the

U.K. (i.e., Beta ratio = 1.40).

Decile combination adding to one

The results obtained by running the regression with all deciles for both Brazil and
the U.K. with the current case data are shown in Table 4.77. Based on the country level
total income, Brazil’s deciles show a slightly higher level of linear association between

FDI and total income than the U.K. (i.e., Rsq ratio = 76.2 percent/75.7 percent = 1.01).
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Also, at the country level unit of analysis, FDI going to Brazil is 1.50 times more income

elastic than that going to the U.K. (i.e., Beta ratio = 3.49/2.33 = 1.50).

Table 4.77 — Simple Ratio of the R-square and Beta Coefficients - Brazil’s to U.K.’s.

N Rsq Beta Coefficient p-value
BR (all deciles) | 18 76.2% 3.49 0.02%
U.K. (all deciles) | 18 | 75.7 percent 2.33 0.15 percent
Ratio 1.01 1.50

Statistically similar decile combinations adding to less than one: Profile

Graph 4.12 shows the prevalence of the individual deciles among the similar
decile combinations analyzed in this case. It reveals that in Brazil's case the decile
combinations considered were dominated by decile D10 followed in descending order by
D9, D6, D8, D4, D7, D1, D2, D5, and D3. In the case of the U.K., the most prevalent

decile is D4 followed by D1, D3, D7, D2, D6, D5, D8, D9, and D10.
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Graph 4.12

Total income with 2 year lag, and for decile combinations that are statically
undistinguis hable in per-capita income and total income terms.
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Therefore, in the case of Brazil, the decile prevalence described above is
associated with a reduction in the average income elasticity of FDI of 4.6 percent (i.e.,
from 3.49 to 3.33), and a decrease in the average strength of the linear relationship
between per-capita income and FDI of 2.2 percent (i.e., from 76.2 percent to 74.6
percent). In the U.K.’s case, the decile prevalence described above is associated with an
increase in the average income elasticity of FDI of 2.8 percent (i.e., from 2.33 to 2.39),
and a minimal reduction in the average strength of the linear relationship between per-

capita income and FDI of 0.18 percent (i.e., from 75.7 percent to 75.6 percent).
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Summary

In summary, when considering total income with a 2-year FDI lag for income-
deciles that are also statistically undistinguishable in per-capita income terms, the FDI
flows response to changes in total income in Brazil and in the U.K. maintained its level of
difference in terms of the strength of the linear relationship between these variables (i.e.,
1.01 > 1 > 0.99) when income-deciles with statistically similar total incomes are
considered than when the countries' overall total incomes are considered. However, FDI
flows become more similar in terms of their income elasticity of investment (i.e., 1 < 1.40
< 1.50) when income-deciles with statistically similar total incomes are considered, than

when the countries' overall total incomes are considered.

11. Total income with 3-year FDI lag excluding 1984 FDI as an outlier

observation

The eleventh case considered is based on the total income with 3-year FDI lag and
excluding 1984 FDI as an outlier observation. As noted in Table 4.78, there are 18,245
pairs of decile combinations adding to less than one that have total incomes that are
statistically undistinguishable between the U.K. and Brazil. The summary of the results
of regressing Brazil and the U.K. respective FDI levels onto each of the respective decile

combinations total income are also shown in Table 4.78.
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Table 4.78 — Statistically Similar Decile Combinations — Summary of

Regression Results Across Brazil and the U.K.

Max | Min Avg | StDev
Brazil Total Income Coefficient | 4.17 3.84 4.01 | 0.089
U.K. Total Income Coefficient | 2.76 1.90 | 2.373 | 0.326
BR R-square | 85.1% | 83.8% | 84.6% | 0.002
U.K. R-square | 70.7% | 64.8% | 67.8% | 0.007
Number of Statistically Similar Decile 18,245

Combinations

In the case of Brazil, the highest coefficient obtained is 4.17, the minimum is

3.84, the average is 4.01, and the standard deviation is 0.089. In the case of the U.K., the

highest coefficient obtained is 2.76, the minimum is 1.90, the average is 2.37, and the

standard deviation is 0.326.

The R-squared in the case of Brazil has a maximum of 85.1 percent, a minimum

of 83.1 percent, an average of 84.6 percent, and a standard deviation of 0.002. In the case

of the U.K., the highest R-squared obtained is 70.7 percent, the minimum is 64.8 percent,

the average is 67.8 percent, and the standard deviation is 0.007.

Statistically similar decile combinations adding to less than one: Test

The ratio of the R-squared and beta coefficients of Brazil’s 18,245 decile

combinations to the corresponding U.K. decile combinations were computed and

statistically analyzed next in order to answer RQ2.b’s hypotheses 2 and 3 (Table 4.79).
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Table 4.79 - Ratio Analysis of the R-square and beta coefficients - Brazil’s to

the statistically corresponding U.K.’s decile combinations

. t-value p-value p-value

N | Max | Min | Avg | SDev |\ i— 1) | onetail | two tail

ll{;aettiz:) 18,245 | 2.18 | 1.40 | 1.70 | 0.111 850.47 0.00E+00 0.00E+00
151 St(ilo 18,245 | 1.30 | 1.19 | 1.248 | 0.014 | 2,340.27 0.00E+00 0.00E+00

H2 — R-squared ratio — two-tailed

Upon repeated sampling form a population where the null hypothesis is true, one
would expect to see t-values this far or further from one, in either direction, in less than 1
out of 10,000 samples. Since the p-value is less than the pre-set alpha value of 0.05, it is
possible to reject the null hypothesis in favor of the alternative hypothesis. Therefore, one
can be at least 95 percent confident that among the population of decile combinations'
total income, changes in total income have different explanatory power across Brazil and

the U.K..

H3 — R-squared ratio —one-tailed

Upon repeated sampling form a population where the null hypothesis is true, one
would expect to see t-values this far or further from one in the hypothesized direction

(i.e., > 1), in less than 1 out of 10,000 samples. Since the p-value is less than the pre-set
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alpha value of 0.05, but the mean R-square ratio of 1.25 is not consistent in direction with
the alternative hypothesis (i.e., <l), it is possible to fail to reject the null hypothesis.
Therefore, one can be at least 95 percent confident that among the population of decile
combinations total income, changes in total income have greater or equal explanatory

power for Brazil than for the U.K..

H4 — Beta ratio — two-tailed

Upon repeated sampling form a population where the null hypothesis is true, one
would expect to see t-values this far or further from one, in either direction, in less than 1
out of 10,000 samples. Since the p-value is less than the pre-set alpha value of 0.05, it is
possible reject the null hypothesis in favor of the alternative hypothesis. Therefore, one
can be at least 95 percent confident that among the population of decile combinations'
total income, the income elasticity of investment measured in total income terms differ

across Brazil and the U .K..

HS5 — Beta ratio — one-tailed

Upon repeated sampling form a population where the null hypothesis is true, one
would expect to see t-values this far or further from one in the hypothesized direction, in
less than 1 out of 10,000 samples. Since the p-values are less than the pre-set alpha value
of 0.05, but the mean beta coefficient ratio of 1.70 is not consistent in direction with the
alternative hypothesis (i.e., <1), it is possible to fail to reject the null hypothesis.

Therefore, one can be at least 95 percent confident that among the population of decile
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combinations' total income, the income elasticity of investment measured in total income
terms have greater or equal magnitudes for Brazil than for the U.K..

Therefore, as indicated in Table 4.79, based on income-deciles with similar total
incomes, Brazil’s deciles show a higher level of linear association between FDI and total
income than the U.K. (i.e., Rsq ratio = 1.25). Furthermore, FDI going to Brazil is 1.70

times more income elastic than that going to the U.K. (i.e., Beta ratio = 1.70).

Decile combination adding to one

The results obtained by running the regression with all deciles for both Brazil and
the U.K. with the current case data are shown in Table 4.80. Based on the country level
total income, Brazil’s deciles show a higher level of linear association between FDI and
total income than the U.K. (i.e., Rsq ratio = 84.8 percent/67.9 percent = 1.25). Also, at
the country level unit of analysis, FDI going to Brazil is 1.69 times more income elastic

than that going to the U.K. (i.e., Beta ratio = 4.02/2.37 = 1.69).

Table 4.80 — Simple Ratio of the R-square and Beta Coefficients - Brazil’s to U.K.’s.

N | Rsq | Beta Coefficient | p-value

BR (all deciles) | 17 | 84.8% 4.02 0.001%

U.K. (all deciles) | 17 | 67.9% 2.375 0.209%
Ratio 1.249 1.69
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Statistically similar decile combinations adding to less than one: Profile

Graph 4.13 shows the prevalence of the individual deciles among the similar
decile combinations analyzed in this case. It reveals that in Brazil's case the decile
combinations considered were dominated by decile D10 followed in descending order by
D10, D6, DS, D7, D8, D4, D3, D2, D9 and D1. In the case of the U.K. the prevalence of
the deciles in the combinations considered followed the following order D10, D9, D8,

D7, D2, D3, D5, D4, D1 and Dé.

Graph 4.13
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Therefore, in the case of Brazil, the decile prevalence described above is

associated with a small decrease in the average income elasticity of FDI of 0.3 percent
(i.e., from 4.02 to 4.01), and a slight decrease in the average strength of the linear
relationship between per-capita income and FDI of 0.2 percent (i.e., from 84.8 percent to

84.6 percent). In the U.K.’s case, the decile prevalence described above is associated with
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a marginal decrease in the average income elasticity of FDI of 0.1 percent (i.e., from
2.375 to 2.373), and a minimal reduction in the average strength of the linear relationship
between per-capita income and FDI of 0.1 percent (i.e., from 67.9 percent to 67.8

percent).

Summary

In summary, when considering the total income with a 3-year FDI lag excluding
1984 as an FDI outlier observation, the FDI flows response to changes in total income in
Brazil and in the U.K. become only minimally more similar in terms of the strength of the
linear relationship between these variables (i.e., 1.249 > 1.248 > 1) when income-deciles
with statistically similar total incomes are considered, than when the countries' overall
total incomes are considered. The FDI flows become marginally more different in terms
of their income elasticity of investment (i.e., 1 < 1.69 < 1.70) when income-deciles with
statistically similar total incomes are considered, than when the countries' overall total

incomes are considered.

12. Total income with 3-year FDI lag excluding 1984 FDI as an outlier
observation and for decile combinations that are also statically undistinguishable in

Gini coefficient terms.

The twelfth case considered is based on the total income with 3-year FDI lag
excluding 1984 FDI as an outlier observation and for decile combinations that are also

statically undistinguishable in Gini coefficient terms. As noted in Table 4.81, there are 16
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pairs of decile combinations adding to less than one that have total incomes that are
statistically undistinguishable between the U.K. and Brazil. The summary of the results
of regressing Brazil and the U.K. respective FDI levels onto each of the respective decile

combinations total income are also shown in Table 4.81.

Table 4.81 — Statistically Similar Decile Combinations — Summary of Regression

Results Across Brazil and the U.K.

Max | Min Avg | StDev

Brazil Total Income Coefficient | 4.08 3.94 4.06 0.069

U.K. Total Income Coefficient | 2.63 2.13 2.22 | 0.230

BR R-square | 84.4% | 84.2% | 84.3% | 0.001

U.K. R-square | 67.9% | 66.6% | 67.1% | 0.003

Number of Statistically Similar Decile
. 16
Combinations

In the case of Brazil, the highest coefficient obtained is 4.08, the minimum is
3.94, the average is 4.06, and the standard deviation is 0.069. In the case of the U.K., the
highest coefficient obtained is 2.63, the minimum is 2.13, the average is 2.22, and the

standard deviation is 0.230.

The R-squared in the case of Brazil has a maximum of 84.4 percent, a minimum
of 84.2 percent, an average of 84.3 percent, and a standard deviation of 0.001. In the case
of the U.K., the highest R-squared obtained is 67.9 percent, the minimum is 66.6 percent,

the average is 67.1 percent, and the standard deviation is 0.003.
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Statistically similar decile combinations adding to less than one: Test

The ratio of the R-squared and beta coefficients of Brazil’s 16 decile
combinations to the corresponding U.K. decile combinations were computed and

statistically analyzed next in order to answer RQ2.b’s hypotheses 2 and 3 (Table 4.82).

Table 4.82 - Ratio Analysis of the R-square and beta coefficients - Brazil’s to the

statistically corresponding U.K.’s decile combinations

N | Max | Min | Avg | StDev t-vallle (null p-valu.e one p-valufe two
=1) tail tail
Beta
. 16 | 1.91 | 1.50 | 1.83 | 0.095 35.16 3.96E-16 7.93E-16
Ratio
RS(.I 16 | 1.27 | 1.24 | 1.26 | 0.007 147.13 2.04E-25 4.07E-25
Ratio

H2 — R-squared ratio — two-tailed

Upon repeated sampling form a population where the null hypothesis is true, one
would expect to see t-values this far or further from one, in either direction, in less than 1
out of 10,000 samples. Since the p-value is less than the pre-set alpha value of 0.05, it is
possible to reject the null hypothesis in favor of the alternative hypothesis. Therefore, one
can be at least 95 percent confident that among the population of decile combinations'
total income, changes in total income have different explanatory power across Brazil and

the U.K..

H3 — R-squared ratio —one-tailed
Upon repeated sampling form a population where the null hypothesis is true, one

would expect to see t-values this far or further from one in the hypothesized direction
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(i.e., > 1), in less than 1 out of 10,000 samples. Since the p-value is less than the pre-set
alpha value of 0.05, but the mean R-square ratio of 1.26 is not consistent in direction with
the alternative hypothesis (i.e., <l), it is possible to fail to reject the null hypothesis.
Therefore, one can be at least 95 percent confident that among the population of decile
combinations total income, changes in total income have greater or equal explanatory

power for Brazil than for the U.K..

H4 — Beta ratio — two-tailed

Upon repeated sampling form a population where the null hypothesis is true, one
would expect to see t-values this far or further from one, in either direction, in less than 1
out of 10,000 samples. Since the p-value is less than the pre-set alpha value of 0.05, it is
possible reject the null hypothesis in favor of the alternative hypothesis. Therefore, one
can be at least 95 percent confident that among the population of decile combinations'
total income, the income elasticity of investment measured in total income terms differ

across Brazil and the U .K..

HS5 — Beta ratio — one-tailed

Upon repeated sampling form a population where the null hypothesis is true, one
would expect to see t-values this far or further from one in the hypothesized direction, in
less than 1 out of 10,000 samples. Since the p-values are less than the pre-set alpha value

of 0.05, but the mean beta coefficient ratio of 1.83 is not consistent in direction with the
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alternative hypothesis (i.e., <l), it is possible to fail to reject the null hypothesis.
Therefore, one can be at least 95 percent confident that among the population of decile
combinations' total income, the income elasticity of investment measured in total income
terms have greater or equal magnitudes for Brazil than for the U.K..

Therefore, as indicated in Table 4.82, based on income-deciles with similar total
incomes and Gini coefficients, Brazil’s deciles show higher levels of linear association
between FDI and total income than the U.K. (i.e., Rsq ratio = 1.26). Furthermore, FDI
going to Brazil is 1.83 times more income elastic than that going to the U.K. (i.e., Beta

ratio = 1.83).

Decile combination adding to one

The results obtained by running the regression with all deciles for both Brazil and
the U.K. with the current case data are shown in Table 4.83. Based on the country level
total income, Brazil’s deciles show a higher level of linear association between FDI and
total income than the U.K. (i.e., Rsq ratio = 84.8 percent/67.9 percent = 1.25). Also, at
the country level unit of analysis, FDI going to Brazil is 1.69 times more income elastic

than that going to the U.K. (i.e., Beta ratio = 4.02/2.37 = 1.69).
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Table 4.83 — Simple Ratio of the R-square and Beta Coefficients - Brazil’s to U.K.’s.

N | Rsq | Beta Coefficient | p-value

BR (all deciles) | 17 | 84.8% 4.02 0.001%

U.K. (all deciles) | 17 | 67.9% 2.37 0.209%
Ratio 1.25 1.69

Statistically similar decile combinations adding to less than one: Profile

Graph 4.14 shows the prevalence of the individual deciles among the similar
decile combinations analyzed in this case. It reveals that in Brazil's case the decile
combinations considered were dominated by decile D10 followed in descending order by
D1, D9, D7, D5, D8, D6, D2, D4, and D3. In the case of the U.K. the prevalence of the
deciles in the combinations considered followed the following order D1, D2, D10, D3,

D4, D7, D5, D6, and D8.
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Graph 4.14

Total income with 3 year lag with 1984 as an outlier year, for decile combinations that
are statically undistinguishable in total income and Gini coefficient terms.
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Therefore, in the case of Brazil, the decile prevalence described above is
associated with a small increase in the average income elasticity of FDI of 1.0 percent
(i.e., from 4.02 to 4.06), and a slight decrease in the average strength of the linear
relationship between per-capita income and FDI of 0.6 percent (i.e., from 84.8 percent to
84.3 percent). In the U.K.’s case, the decile prevalence described above is associated with
a decrease in the average income elasticity of FDI of 6.4 percent (i.e., from 2.37 to 2.22),
and a small reduction in the average strength of the linear relationship between per-capita

income and FDI of 1.1 percent (i.e., from 67.9 percent to 67.1 percent).
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Summary

In summary, when considering the total income with a 3-year FDI lag excluding
1984 as an FDI outlier observation and for decile combinations that are also statically
undistinguishable in terms of Gini coefficients, the FDI flows response to changes in total
income in Brazil and in the U.K. become only minimally less similar in terms of the
strength of the linear relationship between these variables (i.e., 1.26 > 1.25 > 1) when
income-deciles with statistically similar total incomes are considered, than when the
countries' overall total incomes are considered. However, the FDI flows become more
different in terms of their income elasticity of investment (i.e., 1 < 1.69 < 1.83) when
income-deciles with statistically similar total incomes are considered, than when the

countries' overall total incomes are considered.

4.4.b.i.1 - The U.K. and Brazil: Summary and Conclusion

Table 4.84 summarizes the information analyzed in this section. The first column
indicates the case number considered, the second column indicates the independent
variable used in the analysis, the third column shows the number of years by which FDI
is lagged, the fourth column indicates if 1984's FDI was considered a y-outlier or not, and
columns five through seven indicate if the deciles considered were also similar in terms
of per-capita income, total income, and/or Gini coefficients. Columns 8 through 19

display the R-square, beta coefficients, R-square ratio and beta coefficient ratio obtained.
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Finally, columns 20 through 25 show the conclusions related to hypotheses 2 through 5
and of RQ2.b.

The first thing to note is that for hypotheses 2 and 4 the null is always rejected.
Thus, one can be at least 95 percent confident that among the population of decile
combinations' per-capita income (cases 1 through 5) and total income (cases 6 through
12), the respective changes in per-capita or total income have different explanatory power
across Brazil and the U.K., and the income elasticity of investment measured in per-
capita or total income terms differ across Brazil and the U.K..

If 1984's FDI is considered an outlier, regarding hypothesis 3, the null cannot be
rejected. In that case, one can be at least 95 percent confident that among the population
of decile combinations' per-capita income (cases 1 and 5) and total income (cases 6, 7, 11
and 12) the respective changes in per-capita or total income have greater or equal
explanatory power for Brazil than for the U.K..

Likewise, if 1984's FDI is considered an outlier, hypothesis 5's null cannot be
rejected. In that case, one can be at least 95 percent confident that among the population
of decile combinations, the income elasticity of investment measured in per-capita
income (cases 1 and 5) or total income (cases 6, 7, 11 and 12) have greater or equal
magnitudes for Brazil than for the U.K..

Still considering 1984's FDI as an outlier, FDI flows’ response to changes in total
income (cases 6, 7, and 11) in Brazil and in the U.K. become slightly more similar in
terms of the strength of the linear relationship between these variables when statistically
similar income-deciles are considered, than when countries' income-levels are

considered. FDI flows’ response to changes in total income (case 12) and per-capita
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income (cases 1 and 5) become slightly more different in terms of the strength of the
linear relationship between these variables in Brazil and in the U.K. when statistically
similar income-deciles are considered, than when countries' income-levels are
considered. Therefore, when considering 1984's FDI as an outlier, FDI flows response to
changes in income became more similar half of the time and less similar the other half.

Finally, considering 1984's FDI as an outlier, FDI flows become more similar in
terms of their income elasticity of investment when income is measured in per-capita
income terms (cases 1 and 5) and total income terms (cases 6 and 7), when taking into
account statistically similar income-deciles, than when considering the country’s overall
income-levels. In the remaining cases where income is measured in total income terms
(i.e., 11 and 12) FDI flows become more different in terms of their income elasticity of
investment. Therefore, in most of these cases (67 percent), FDI flows become more
similar in terms of their income elasticity of investment.

If on the other hand 1984's FDI is not considered an outlier, the hypothesis 3’s
null can be rejected in cases 2, 3, 4, and 10. In those cases, one can be at least 95 percent
confident that among the population of decile combinations' per-capita income (cases 2,
3, and 4) and total income (case 10) the respective changes in per-capita or total income
have greater or equal explanatory power for Brazil than for the U.K.. The hypothesis 3’s
null could not be rejected in cases 8 and 9. In those cases, one can be at least 95 percent
confident that among the population of decile combinations' total income, changes in
total income have greater or equal explanatory power for Brazil than for the U.K..

Likewise, if 1984's FDI is not considered an outlier, hypothesis 5's null could not

be rejected. In that case, one can be at least 95 percent confident that among the
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population of decile combinations, the income elasticity of investment measured in per-
capita income (cases 2, 3, and 4) or total income (cases 8, 9, and 10) have greater or equal
magnitudes for Brazil than for the U.K..

Still not considering 1984's FDI as an outlier, FDI flows response to changes in
total income (case 8) become slightly more similar in terms of the strength of the linear
relationship between this variable in Brazil and in the U.K. when statistically similar
income-deciles are considered, than when countries' income-levels are considered. FDI
flows response to changes in total income (cases 9 and 10) and per-capita income (cases
2, 3, and 4) become slightly more different in terms of the strength of the linear
relationship between these variables in Brazil and in the U.K. when statistically similar
income-deciles are considered, than when countries' income-levels are considered.
Therefore, when not considering 1984's FDI as an outlier, FDI flows response to changes
in income became more similar 17 percent of the cases and less similar in 83 percent of
the cases.

Not considering 1984's FDI as an outlier, FDI flows become more similar in
terms of their income elasticity of investment when income is measured in per-capita
income terms (cases two, three, and four) and total income terms (cases eight, and ten),
when taking into account statistically similar income-deciles, than when considering the
country’s overall income-levels. In the remaining cases (i.e., nine), FDI flows become
more different in terms of their income elasticity of investment, when income is
measured in total income terms. Therefore, in most of these cases (83 percent), FDI flows

become more similar in terms of their income elasticity of investment.
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In conclusion, while the hypothesis 3's null is never rejected when considering
1984 as an FDI outlier, it is rejected in 66.7 percent of the cases when not considering
1984 FDI as an outlier. Also, when considering 1984 FDI as an outlier, the strength of the
linear relationship between FDI and income measured either at per-capita or total income
terms became less similar in half of the cases when statistically similar income-deciles
are considered, than when countries' income-levels are considered. When not considering
1984 FDI as an outlier, the strength of the linear relationship between FDI and income
measured either at per-capita or total income terms became less similar in 83 percent of
the cases when statistically similar income-deciles are considered, than when countries'
income-levels are considered. Irrespective of considering 1984 FDI as an outlier or not, it
is possible to observe that hypothesis 5's null is never rejected, and thus the income
elasticity of FDI investment measured either at per-capita and total income have greater
or equal magnitudes for Brazil than for the U.K.. Furthermore, in most of the cases
(without outlier 67 percent and with outlier 83 percent), the income elasticity of
investment became more similar when statistically similar income-deciles are considered,
than when countries' income-levels are considered.

Therefore, the comparison of Brazil and the U.K. FDI responses to changes in
income of statistically similar income-deciles suggests that while the income elasticity of
FDI among these countries is more similar than what is expected by considering the
countries' overall income-levels alone, the strength of the linear relationship between FDI

and income among these countries is less similar.

415



The U.K. and Brazil

Table 4.84 — Results Summary
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4.4.b.ii - The U.K. and Venezuela:

The analysis of the U.K. and Venezuela is conducted as per the methodology
discussed in chapter 3. Because 1984 is identified as a potential y-outlier, the analysis is

conducted with and without it''®.

The cases where statistically undistinguishable income-deciles combinations were
identified are analyzed next. Furthermore, for each of these cases, the results generated
with the income-decile combinations that add to less than one are compared with those
obtained by regressing Venezuela and the U.K. respective FDI levels on each country’s

per-capita or total income (i.e., the decile combination that adds to one).

13. Total income with 2-year FDI lag excluding 1984 FDI as an outlier

observation.

The thirteenth case considered is based on the total income with 2-year FDI lag
excluding 1984 FDI as an outlier observation. As noted in Table 4.85, there are 1,171
pairs of decile combinations adding to less than one that have total incomes that are

statistically undistinguishable between the U.K. and Venezuela. The summary of the

'1° 1984 FDI is a potential y-outlier since the analysis indicates a large externally studentized residual for
that observation. Also, based on Cook's D, that observation is an influential observation. A plausible
explanation for such observation being an outlier is that the UK suffered a banking crisis in that year, which

may explain the fall in FDI observed even as the real GDP grew.
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results of regressing Venezuela and the U.K. respective FDI levels onto each of the

respective decile combinations total income are also shown in Table 4.85.

Table 4.85 — Statistically Similar Decile Combinations — Summary of

Regression Results Across Venezuela and the U.K.

Max | Min Avg | StDev
Venezuela Total Income Coefficient | 5.25 4.62 5.06 | 0.174
U.K. Total Income Coefficient | 2.52 2.00 2.40 | 0.238
BR R-square | 75.2% | 72.8% | 74.7% | 0.003
U.K. R-square | 71.6% | 59.7% | 68.9% | 0.015
Number of Statistically Similar Decile 1,171

Combinations

In the case of Venezuela, the highest coefficient obtained is 5.25, the minimum is

4.62, the average is 5.06, and the standard deviation is 0.174. In the case of the U.K., the

highest coefficient obtained is 2.52, the minimum is 2.00, the average is 2.40, and the

standard deviation is 0.238.

The R-squared in the case of Venezuela has a maximum of 75.2 percent, a

minimum of 72.8 percent, an average of 74.7 percent, and a standard deviation of 0.003.

In the case of the U.K., the highest R-squared obtained is 71.6 percent, the minimum is

59.7 percent, the average is 68.9 percent, and the standard deviation is 0.015.
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Statistically similar decile combinations adding to less than one: Test

The ratio of the R-squared and beta coefficients of Venezuela’s 1,171 decile
combinations to the corresponding U.K. decile combinations were computed and

statistically analyzed next in order to answer RQ2.b’s hypotheses 2 and 3 (Table 4.86).

Table 4.86 - Ratio Analysis of the R-square and beta coefficients -

Venezuela’s to the statistically corresponding U.K.’s decile combinations

. t-value p-value one | p-value two

N Max | Min | Avg | StDev (null = 1) tail il
113::::) 1,171 | 2.57 | 1.89 | 2.11 | 0.124 307.76 0.00E+00 0.00E+00
lgst‘ilo 1,171 | 1.25 | 1.04 | 1.09 | 0.024 | 12331 0.00E+00 | 0.00E+00

H2 — R-squared ratio — two-tailed

Upon repeated sampling form a population where the null hypothesis is true, one
would expect to see t-values this far or further from one, in either direction, in less than 1
out of 10,000 samples. Since the p-value is less than the pre-set alpha value of 0.05, it is
possible to reject the null hypothesis in favor of the alternative hypothesis. Therefore, one
can be at least 95 percent confident that among the population of decile combinations'

total income, changes in total income have different explanatory power across Venezuela

and the UK..

H3 — R-squared ratio —one-tailed
Upon repeated sampling form a population where the null hypothesis is true, one

would expect to see t-values this far or further from one in the hypothesized direction
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(i.e., > 1), in less than 1 out of 10,000 samples. Since the p-value is less than the pre-set
alpha value of 0.05, but the mean R-square ratio of 1.09 is not consistent in direction with
the alternative hypothesis (i.e., <l), it is possible to fail to reject the null hypothesis.
Therefore, one can be at least 95 percent confident that among the population of decile
combinations total income, changes in total income have greater or equal explanatory

power for Venezuela than for the U.K..

H4 — Beta ratio — two-tailed

Upon repeated sampling form a population where the null hypothesis is true, one
would expect to see t-values this far or further from one, in either direction, in less than 1
out of 10,000 samples. Since the p-value is less than the pre-set alpha value of 0.05, it is
possible reject the null hypothesis in favor of the alternative hypothesis. Therefore, one
can be at least 95 percent confident that among the population of decile combinations'
total income, the income elasticity of investment measured in total income terms differ

across Venezuela and the U.K..

HS — Beta ratio — one-tailed

Upon repeated sampling form a population where the null hypothesis is true, one
would expect to see t-values this far or further from one in the hypothesized direction, in
less than 1 out of 10,000 samples. Since the p-values are less than the pre-set alpha value
of 0.05, but the mean beta coefficient ratio of 2.11 is not consistent in direction with the
alternative hypothesis (i.e., <1), it is possible to fail to reject the null hypothesis.

Therefore, one can be at least 95 percent confident that among the population of decile
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combinations' total income, the income elasticity of investment measured in total income
terms has greater or equal magnitudes for Venezuela than for the U.K..

Therefore, as indicated in Table 4.86, based on income-deciles with similar total
incomes, Venezuela’s deciles show slightly higher levels of linear association between
FDI and total income than the U.K. (i.e., Rsq ratio = 1.09). Furthermore, FDI going to
Venezuela is 2.11 times more income elastic than that going to the U.K. (i.e., Beta ratio =

2.11).

Decile combination adding to one

The results obtained by running the regression with all deciles for both Venezuela
and the U.K. with the current case data are shown in Table 4.87. Based on the country
level total income, Venezuela’s deciles show a higher level of linear association between
FDI and total income than the U.K. (i.e., Rsq ratio = 75.1 percent/70.4 percent = 1.07).
Also, at the country level unit of analysis, FDI going to Venezuela is 2.32 times more

income elastic than that going to the U.K. (i.e., Beta ratio = 5.15/2.22 = 2.32).

Table 4.87 — Simple Ratio of the R-square and Beta Coefficients -

Venezuela’s to U.K.’s.

N | Rsq | Beta Coefficient | p-value

VE (all deciles) | 19 | 75.1% 5.15 0.03%

U.K. (all deciles) | 19 | 70.4% 2.22 0.15%
Ratio 1.07 2.32
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Statistically similar decile combinations adding to less than one: Profile

Graph 4.15 shows the prevalence of the individual deciles among the similar
decile combinations analyzed in this case. It reveals that in Venezuela's case the decile
combinations considered were dominated by decile D10 followed in descending order by
D9, D8, D7, D6, D5, D4, D3, D2 and DI1. In the case of the U.K. the prevalence of the
deciles in the combinations considered followed the following order D2, D1, D4, D3, DS,
D6, D7, D10, D8 and D9.

Therefore, in the case of Venezuela, the decile prevalence described above is
associated with a small decrease in the average income elasticity of FDI of 1.7 percent
(i.e., from 5.15 to 5.06), and a slight decrease in the average strength of the linear
relationship between total income and FDI of 0.5 percent (i.e., from 75.1 percent to 74.7
percent). In the U.K.’s case, the decile prevalence described above is associated with an
increase in the average income elasticity of FDI of 8.2 percent (i.e., from 2.22 to 2.40),
and a reduction in the average strength of the linear relationship between total income

and FDI of 2.2 percent (i.e., from 70.4 percent to 68.9 percent).

Summary

In summary, when considering the total income with a 2-year FDI lag excluding
1984 as an FDI outlier observation, the FDI flows response to changes in total income in
Venezuela and in the U.K. become only minimally less similar in terms of the strength of
the linear relationship between these variables (i.e., 1.09 > 1.07 > 1) when income-deciles
with statistically similar total incomes are considered, than when the countries' overall

total incomes are considered. The FDI flows become more similar in terms of their
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income elasticity of investment (i.e., 1 < 2.11 < 2.32) when income-deciles with
statistically similar total incomes are considered, than when the countries' overall total

incomes are considered.

Graph 4.15
Total income with 2 year FDI lag excluding 1984 FDI as an outlier
observation
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14. Total income with 2-year FDI lag excluding 1984 FDI as an outlier
observation, and for decile combinations that are also statistically undistinguishable

in terms of per-capita income.

The fourteenth case considered is based on the total income with 2-year FDI lag
excluding 1984 FDI as an outlier observation, and for decile combinations that are also
statistically undistinguishable in terms of per-capita income. As noted in Table 4.88,

there are 176 pairs of decile combinations adding to less than one that have total and per-
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capita incomes that are statistically undistinguishable between the U.K. and Venezuela.
The summary of the results of regressing Venezuela and the U.K. respective FDI levels

onto each of the respective decile combinations total income are also shown in Table

4.88.

Table 4.88 — Statistically Similar Decile Combinations — Summary of

Regression Results Across Venezuela and the U.K.

Max | Min Avg | StDev

Venezuela Total Income Coefficient | 5.25 5.03 5.06 0.076

U.K. Total Income Coefficient | 2.52 2.09 247 | 0.112

BR R-square | 75.1% | 74.3% | 74.8% | 0.001

U.K. R-square | 69.5% | 59.7% | 68.2% | 0.011

Number of Statistically Similar Decile
. 176
Combinations

In the case of Venezuela, the highest coefficient obtained is 5.25, the minimum is
5.03, the average is 5.06, and the standard deviation is 0.076. In the case of the U.K., the
highest coefficient obtained is 2.52, the minimum is 2.09, the average is 2.47, and the

standard deviation is 0.112.

The R-squared in the case of Venezuela has a maximum of 75.1 percent, a
minimum of 74.3 percent, an average of 74.8 percent, and a standard deviation of 0.001.
In the case of the U.K., the highest R-squared obtained is 69.5 percent, the minimum is

59.7 percent, the average is 68.2 percent, and the standard deviation is 0.011.
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Statistically similar decile combinations adding to less than one: Test

The ratio of the R-squared and beta coefficients of Venezuela’s 176 decile
combinations to the corresponding U.K. decile combinations were computed and

statistically analyzed next in order to answer RQ2.b’s hypotheses 2 and 3 (Table 4.89).

Table 4.89 - Ratio Analysis of the R-square and beta coefficients -

Venezuela’s to the statistically corresponding U.K.’s decile combinations

N | Max | Min | Avg | StDev t-vallle (null p-Valu.e one p-Valu.e two
=1) tail tail
Il::tt; 176 | 2.51 | 2.00 | 2.05 | 0.060 230.65 1.27E-219 2.53E-219
RS(.I 176 | 1.24 | 1.08 | 1.10 | 0.019 66.56 1.64E-126 | 3.29E-126
Ratio

H2 — R-squared ratio — two-tailed

Upon repeated sampling form a population where the null hypothesis is true, one
would expect to see t-values this far or further from one, in either direction, in less than 1
out of 10,000 samples. Since the p-value is less than the pre-set alpha value of 0.05, it is
possible to reject the null hypothesis in favor of the alternative hypothesis. Therefore, one
can be at least 95 percent confident that among the population of decile combinations'

total income, changes in total income have different explanatory power across Venezuela

and the U .K..
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H3 — R-squared ratio —one-tailed

Upon repeated sampling form a population where the null hypothesis is true, one
would expect to see t-values this far or further from one in the hypothesized direction
(i.e., > 1), in less than 1 out of 10,000 samples. Since the p-value is less than the pre-set
alpha value of 0.05, and the mean R-square ratio of 1.10 is consistent in direction with
the alternative hypothesis (i.e., <1), it is possible to reject the null hypothesis in favor of
the alternative. Therefore, one can be at least 95 percent confident that among the
population of decile combinations total income, changes in total income have greater or
equal explanatory power for the U.K. than for Venezuela.

H4 — Beta ratio — two-tailed

Upon repeated sampling form a population where the null hypothesis is true, one
would expect to see t-values this far or further from one, in either direction, in less than 1
out of 10,000 samples. Since the p-value is less than the pre-set alpha value of 0.05, it is
possible reject the null hypothesis in favor of the alternative hypothesis. Therefore, one
can be at least 95 percent confident that among the population of decile combinations'
total income, the income elasticity of investment measured in total income terms differ

across Venezuela and the U.K..

HS — Beta ratio — one-tailed

Upon repeated sampling form a population where the null hypothesis is true, one
would expect to see t-values this far or further from one in the hypothesized direction, in
less than 1 out of 10,000 samples. Since the p-values are less than the pre-set alpha value

of 0.05, but the mean beta coefficient ratio of 2.05 is not consistent in direction with the
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alternative hypothesis (i.e., <l), it is possible to fail to reject the null hypothesis.
Therefore, one can be at least 95 percent confident that among the population of decile
combinations' total income, the income elasticity of investment measured in total income
terms has greater or equal magnitudes for Venezuela than for the U.K..

Therefore, as indicated in Table 4.89, based on income-deciles with similar total
and per-capita incomes, the U.K.’s deciles show a higher level of linear association
between FDI and total income than Venezuela (i.e., Rsq ratio = 1.10). Furthermore, FDI
going to Venezuela is 2.05 times more income elastic than that going to the UK. (i.e.,
Beta ratio = 2.05).

Decile combination adding to one

The results obtained by running the regression with all deciles for both Venezuela
and the U.K. with the current case data are shown in Table 4.90. Based on the country
level total income, Venezuela’s deciles show a slightly higher level of linear association
between FDI and total income than the U.K. (i.e., Rsq ratio = 75.1 percent/70.4 percent =
1.07). Also, at the country level unit of analysis, FDI going to Venezuela is 2.32 times

more income elastic than that going to the U.K. (i.e., Beta ratio = 5.15/2.22 = 2.32).

Table 4.90 — Simple Ratio of the R-square and Beta Coefficients -

Venezuela’s to U.K.’s

N | Rsq | Beta Coefficient | p-value

VE (all deciles) | 19 | 75.1% 5.15 0.03%

U.K. (all deciles) | 19 | 70.4% 2.22 0.15%
Ratio 1.07 2.32
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Statistically similar decile combinations adding to less than one: Profile

Graph 4.16 shows the prevalence of the individual deciles among the similar
decile combinations analyzed in this case. It reveals that in Venezuela's case the decile
combinations considered were dominated by decile D10 followed in descending order by
D9, D8, D7, D5, D2, D6, D4, D3 and DI. In the case of the U.K., the most prevalent
decile is D1 followed by D1, D2, D4, D3, D5 and D6.

Therefore, in the case of Venezuela, the decile prevalence described above is
associated with a reduction in the average income elasticity of FDI of 1.7 percent (i.e.,
from 5.15 to 5.06), and a decrease in the average strength of the linear relationship
between total income and FDI of 0.4 percent (i.e., from 75.1 percent to 74.8 percent). In
the U.K.’s case, the decile prevalence described above is associated with an increase in
the average income elasticity of FDI of 11.4 percent (i.e., from 2.22 to 2.47), and a
reduction in the average strength of the linear relationship between total income and FDI

of 3.2 percent (i.e., from 70.4 percent to 68.2 percent).
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Graph 4.16

Total income with 2 year FDI lag excluding 1984 FDI as an outlier
observation, and for income deciles that are also statistically
undistinguishable in per-capita income terms
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Summary

In summary, when considering total income with a 2-year FDI lag excluding 1984
FDI as an outlier observation, and for income-deciles that are also statistically
undistinguishable in per-capita income terms, the FDI flows response to changes in total
income in Venezuela and in the U.K. became slightly more different in terms of the
strength of the linear relationship between these variables (i.e., 1.10 > 1.07 > 1) when
income-deciles with statistically similar total incomes are considered than when the
countries' overall total incomes are considered. However, FDI flows become more similar
in terms of their income elasticity of investment (i.e., 1 < 2.05 < 2.32) when income-
deciles with statistically similar total incomes are considered than when the countries'

overall total incomes are considered.
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15. Total income with 3-year FDI lag excluding 1984 FDI as an outlier

observation.

The fifteenth case considered is based on the total income with 3-year FDI lag
excluding 1984 FDI as an outlier observation. As noted in Table 4.91, there are 1,171
pairs of decile combinations adding to less than one that have total incomes that are
statistically undistinguishable between the U.K. and Venezuela. The summary of the
results of regressing Venezuela and the U.K. respective FDI levels onto each of the

respective decile combinations total income are also shown in Table 4.91.

Table 4.91 — Statistically Similar Decile Combinations — Summary of

Regression Results Across Venezuela and the U.K.

Max Min Avg | StDev

Venezuela Total Income Coefficient | 6.09 5.12 5.78 0.288

U.K. Total Income Coefficient | 3.04 2.33 2.89 0.352

BR R-square | 86.9% | 82.2% | 85.6% | 0.006

U.K. R-square | 76.0% | 64.0% | 74.8% | 0.012

Number of Statistically Similar Decile
. 1,171
Combinations

In the case of Venezuela, the highest coefficient obtained is 6.09, the minimum is
5.12, the average is 5.78, and the standard deviation is 0.288. In the case of the U.K., the
highest coefficient obtained is 3.04, the minimum is 2.33, the average is 2.89, and the
standard deviation is 0.352.
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The R-squared in the case of Venezuela has a maximum of 86.9 percent, a
minimum of 82.2 percent, an average of 85.6 percent, and a standard deviation of 0.006.
In the case of the U.K., the highest R-squared obtained is 76.0 percent, the minimum is

64.0 percent, the average is 74.8 percent, and the standard deviation is 0.012.

Statistically similar decile combinations adding to less than one: Test

The ratio of the R-squared and beta coefficients of Venezuela’s 1,171 decile
combinations to the corresponding U.K. decile combinations were computed and

statistically analyzed next in order to answer RQ2.b’s hypotheses 2 and 3 (Table 4.92).

Table 4.92 - Ratio Analysis of the R-square and beta coefficients -

Venezuela’s to the statistically corresponding U.K.’s decile combinations

. t-value p-value one | p-value two

N Max | Min | Avg | StDev (null = 1) ¢ail cail
113::; 1,171 | 252 | 1.72 | 2.01 | 0.148 | 233.80 | 0.00E+00 | 0.00E+00
lg st(ilo 1,171 | 1.35 | 1.08 | 1.145 | 0.020 244.98 0.00E+00 0.00E+00

H2 — R-squared ratio — two-tailed

Upon repeated sampling form a population where the null hypothesis is true, one
would expect to see t-values this far or further from one, in either direction, in less than 1
out of 10,000 samples. Since the p-value is less than the pre-set alpha value of 0.05, it is

possible to reject the null hypothesis in favor of the alternative hypothesis. Therefore, one
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can be at least 95 percent confident that among the population of decile combinations'
total income, changes in total income have different explanatory power across Venezuela

and the UK..

H3 — R-squared ratio —one-tailed

Upon repeated sampling form a population where the null hypothesis is true, one
would expect to see t-values this far or further from one in the hypothesized direction
(i.e., > 1), in less than 1 out of 10,000 samples. Since the p-value is less than the pre-set
alpha value of 0.05, but the mean R-square ratio of 1.15 is not consistent in direction with
the alternative hypothesis (i.e., <l), it is possible to fail to reject the null hypothesis.
Therefore, one can be at least 95 percent confident that among the population of decile
combinations total income, changes in total income have greater or equal explanatory

power for Venezuela than for the U.K..

H4 — Beta ratio — two-tailed

Upon repeated sampling form a population where the null hypothesis is true, one
would expect to see t-values this far or further from one, in either direction, in less than 1
out of 10,000 samples. Since the p-value is less than the pre-set alpha value of 0.05, it is
possible reject the null hypothesis in favor of the alternative hypothesis. Therefore, one
can be at least 95 percent confident that among the population of decile combinations'
total income, the income elasticity of investment measured in total income terms differ

across Venezuela and the U.K..
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HS — Beta ratio — one-tailed

Upon repeated sampling form a population where the null hypothesis is true, one
would expect to see t-values this far or further from one in the hypothesized direction, in
less than 1 out of 10,000 samples. Since the p-values are less than the pre-set alpha value
of 0.05, but the mean beta coefficient ratio of 2.01 is not consistent in direction with the
alternative hypothesis (i.e., <1), it is possible to fail to reject the null hypothesis.
Therefore, one can be at least 95 percent confident that among the population of decile
combinations' total income, the income elasticity of investment measured in total income
terms has greater or equal magnitudes for Venezuela than for the U.K..

Therefore, as indicated in Table 4.92, based on income-deciles with similar total
incomes, Venezuela’s deciles show higher levels of linear association between FDI and
total income than the U.K. (i.e., Rsq ratio = 1.15). Also, FDI going to Venezuela is 2.01

times more income elastic than that going to the U.K. (i.e., Beta ratio = 2.01).

Decile combination adding to one

The results obtained by running the regression with all deciles for both Venezuela
and the U.K. with the current case data are shown in Table 4.93. Based on the country
level total income, Venezuela’s deciles show a higher level of linear association between
FDI and total income than the U.K. (i.e., Rsq ratio = 86.2 percent/75.0 percent = 1.15).
Also, at the country level unit of analysis, FDI going to Venezuela is 2.28 times more

income elastic than that going to the U.K. (i.e., Beta ratio = 5.92/2.60 = 2.28).
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Table 4.93 — Simple Ratio of the R-square and Beta Coefficients -

Venezuela’s to U.K.’s

N | Rsq | Beta Coefficient | p-value

VE (all deciles) | 19 | 86.2% 5.92 0.00%

U.K. (all deciles) | 19 | 75.0% 2.60 0.06%
Ratio 1.149 2.28

Statistically similar decile combinations adding to less than one: Profile

Graph 4.17 shows the prevalence of the individual deciles among the similar
decile combinations analyzed in this case. It reveals that in Venezuela's case the decile
combinations considered were dominated by decile D10 followed in descending order by
D9, D8, D7, D6, D5, D4, D3, D2 and DI1. In the case of the U.K. the prevalence of the
deciles in the combinations considered followed the following order D9, DS, D10, D7,

D6, DS, D3, D4, D1 and D2.
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Graph 4.17

Total income with 3 year lag and excluding 1984 FDI as an outlier
observation
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Therefore, in the case of Venezuela, the decile prevalence described above is
associated with a decrease in the average income elasticity of FDI of 2.2 percent (i.e.,
from 5.92 to 5.78), and a slight decrease in the average strength of the linear relationship
between total income and FDI of 0.7 percent (i.e., from 86.2 percent to 85.6 percent). In
the U.K.’s case, the decile prevalence described above is associated with an increase in
the average income elasticity of FDI of 11.0 percent (i.e., from 2.60 to 2.89), and a slight
reduction in the average strength of the linear relationship between total income and FDI

of 0.3 percent (i.e., from 75.0 percent to 74.8 percent).
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Summary

In summary, when considering the total income with a 3-year FDI lag excluding
1984 as an FDI outlier observation, the FDI flows response to changes in total income in
Venezuela and in the U.K. become only minimally more similar in terms of the strength
of the linear relationship between these variables (i.e., 1.149 > 1.145 > 1) when income-
deciles with statistically similar total incomes are considered, than when the countries'
overall total incomes are considered. The FDI flows become more similar in terms of
their income elasticity of investment (i.e., 1 < 2.01 < 2.28) when income-deciles with
statistically similar total incomes are considered, than when the countries' overall total

incomes are considered.

16. Total income with 3-year FDI lag excluding 1984 FDI as an outlier
observation, and for decile combinations that are also statistically undistinguishable

in terms of per-capita income

The sixteenth case considered is based on the total income with 3-year FDI lag
excluding 1984 FDI as an outlier observation, and for decile combinations that are also
statistically undistinguishable in terms of per-capita income. As noted in Table 4.94,
there are 176 pairs of decile combinations adding to less than one that have total and per-
capita incomes that are statistically undistinguishable between the U.K. and Venezuela.
The summary of the results of regressing Venezuela and the U.K. respective FDI levels
onto each of the respective decile combinations total income are also shown in Table

4.94.
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Table 4.94 — Statistically Similar Decile Combinations — Summary of Regression

Results Across Venezuela and the U.K.

Max | Min Avg | StDev
Venezuela Per-capita Income Coefficient | 6.09 5.72 5.78 | 0.143
U.K. Per-capita Income Coefficient | 3.04 2.55 3.00 | 0.106
BR R-square | 86.7% | 84.9% | 85.6% | 0.003
U.K. R-square | 75.8% | 64.0% | 74.5% | 0.013
Number of Statistically Similar Decile
. 176
Combinations

In the case of Venezuela, the highest coefficient obtained is 6.09, the minimum is

5.72, the average is 5.78, and the standard deviation is 0.143. In the case of the U.K., the

highest coefficient obtained is 3.04, the minimum is 2.55, the average is 3.00, and the

standard deviation is 0.106.

The R-squared in the case of Venezuela has a maximum of 86.7 percent, a

minimum of 84.9 percent, an average of 85.6 percent, and a standard deviation of 0.003.

In the case of the U.K., the highest R-squared obtained is 75.8 percent, the minimum is

64.0 percent, the average is 74.5 percent, and the standard deviation is 0.013.

Statistically similar decile combinations adding to less than one: Test

The ratio of the R-squared and beta coefficients of Venezuela’s 176 decile

combinations to the corresponding U.K. decile combinations were computed and

statistically analyzed next in order to answer RQ2.b’s hypotheses 2 and 3 (Table 4.95).
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Table 4.95 - Ratio Analysis of the R-square and beta coefficients -

Venezuela’s to the statistically corresponding U.K.’s decile combinations

. t-value p-value p-value

N | Max | Min | Avg | StDev (null =1) one tail two tail
II:::; 176 | 2.39 | 1.89 | 1.93 | 0.056 221.27 1.78E-216 | 3.55E-216
Ignst(ilo 176 | 1.34 | 1.13 | 1.1489 | 0.023 86.31 1.13E-145 | 2.26E-145

H2 — R-squared ratio — two-tailed

Upon repeated sampling form a population where the null hypothesis is true, one
would expect to see t-values this far or further from one, in either direction, in less than 1
out of 10,000 samples. Since the p-value is less than the pre-set alpha value of 0.05, it is
possible to reject the null hypothesis in favor of the alternative hypothesis. Therefore, one
can be at least 95 percent confident that among the population of decile combinations'
total income, changes in total income have different explanatory power across Venezuela

and the UK..

H3 — R-squared ratio —one-tailed

Upon repeated sampling form a population where the null hypothesis is true, one
would expect to see t-values this far or further from one in the hypothesized direction
(i.e., > 1), in less than 1 out of 10,000 samples. Since the p-value is less than the pre-set
alpha value of 0.05, and the mean R-square ratio of 1.15 is consistent in direction with
the alternative hypothesis (i.e., <1), it is possible to reject the null hypothesis in favor of

the alternative. Therefore, one can be at least 95 percent confident that among the
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population of decile combinations total income, changes in total income have greater or

equal explanatory power for the U.K. than for Venezuela.

H4 — Beta ratio — two-tailed

Upon repeated sampling form a population where the null hypothesis is true, one
would expect to see t-values this far or further from one, in either direction, in less than 1
out of 10,000 samples. Since the p-value is less than the pre-set alpha value of 0.05, it is
possible reject the null hypothesis in favor of the alternative hypothesis. Therefore, one
can be at least 95 percent confident that among the population of decile combinations'
total income, the income elasticity of investment measured in total income terms differ

across Venezuela and the U.K..

HS — Beta ratio — one-tailed

Upon repeated sampling form a population where the null hypothesis is true, one
would expect to see t-values this far or further from one in the hypothesized direction, in
less than 1 out of 10,000 samples. Since the p-values are less than the pre-set alpha value
of 0.05, but the mean beta coefficient ratio of 1.93 is not consistent in direction with the
alternative hypothesis (i.e., <1), it is possible to fail to reject the null hypothesis.
Therefore, one can be at least 95 percent confident that among the population of decile
combinations' total income, the income elasticity of investment measured in total income
terms has greater or equal magnitudes for Venezuela than for the U.K..

Therefore, as indicated in Table 4.95, based on income-deciles with similar total

and per-capita incomes, Venezuela’s deciles show a higher level of linear association
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between FDI and total income than the U.K. (i.e., Rsq ratio = 1.15). Furthermore, FDI
going to Venezuela is 1.93 times more income elastic than that going to the UK. (i.e.,

Beta ratio = 1.93).

Decile combination adding to one

The results obtained by running the regression with all deciles for both Venezuela
and the U.K. with the current case data are shown in Table 4.96. Based on the country
level total income, Venezuela’s deciles show a higher level of linear association between
FDI and total income than the U.K. (i.e., Rsq ratio = 86.2 percent/75.0 percent = 1.15).
Also, at the country level unit of analysis, FDI going to Venezuela is 2.28 times more

income elastic than that going to the U.K. (i.e., Beta ratio = 5.92/2.60 = 2.28).

Table 4.96 — Simple Ratio of the R-square and Beta Coefficients -

Venezuela’s to U.K.’s

N | Rsq | Beta Coefficient | p-value

VE (all deciles) | 19 | 86.2% 5.92 0.00%

U.K. (all deciles) | 19 | 75.0% 2.60 0.06%
Ratio 1.1486 2.28

Statistically similar decile combinations adding to less than one: Profile

Graph 4.18 shows the prevalence of the individual deciles among the similar
decile combinations analyzed in this case. It reveals that in Venezuela's case the decile
combinations considered were dominated by decile D10 followed in descending order by
D9, D8, D7, D5, D2, D6, D4, D3 and DI. In the case of the U.K., the most prevalent

decile is D1 followed by D1, D2, D4, D3, D5 and D6.
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Graph 4.18

Per-capita income with 3 year FDI lag excluding 1984 FDI as an outlier
observation, and for decile combinations that are also statistically
undistinguishable in terms of per-capita income
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Therefore, in the case of Venezuela, the decile prevalence described above is
associated with a reduction in the average income elasticity of FDI of 2.3 percent (i.e.,
from 5.92 to 5.78), and a decrease in the average strength of the linear relationship
between total income and FDI of 0.6 percent (i.e., from 86.2 percent to 85.6 percent). In
the U.K.’s case, the decile prevalence described above is associated with an increase in
the average income elasticity of FDI of 15.2 percent (i.e., from 2.60 to 3.00), and a
reduction in the average strength of the linear relationship between total income and FDI

of 0.6 percent (i.e., from 75.0 percent to 74.5 percent).
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Summary

In summary, when considering total income with a 3-year FDI lag excluding 1984
FDI as an outlier and for income-deciles that are also statistically undistinguishable in
per-capita income terms, the FDI flows response to changes in total income in Venezuela
and in the U.K. become only minimally more different in terms of the strength of the
linear relationship between these variables (i.e., 1.1489 > 1.1486 > 1) when income-
deciles with statistically similar total incomes are considered than when the countries'
overall total incomes are considered. The FDI flows become more similar in terms of
their income elasticity of investment (i.e., 1 < 1.93 < 2.28) when income-deciles with
statistically similar total incomes are considered, than when the countries' overall total

incomes are considered.

4.4.b.ii.1 - The U.K. and Venezuela: Summary and Conclusion

Table 4.97 below summarizes the information analyzed in this section. The first
column indicates the case number considered, the second column indicates the
independent variable used in the analysis, the third column shows the FDI lag year, the
fourth column indicates if 1984's FDI was considered an outlier or not, and columns five
through seven indicate if the deciles considered were also similar in terms of per-capita
income, total income, and Gini coefficients. Columns eight through nineteen display the
R-square, beta coefficients, R-square ratio and beta coefficient ratio obtained. Finally,
columns twenty through twenty five shows the conclusions related to hypotheses 2

through 5 and RQ2.b.
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The first thing to note is that the H2 and H4 null hypotheses are always rejected.
Thus, one can be at least 95 percent confident that among the population of decile
combinations' total income, the changes in total income have different explanatory power
across Venezuela and the U.K., and the income elasticity of investment measured in total
income terms differ across Venezuela and the U.K..

Regarding H3, in all of the cases the null hypothesis could not be rejected. Thus,
one can be at least 95 percent confident that among the population of decile
combinations' total income, changes in total income have greater or equal explanatory
power for Venezuela than for the U.K.. Also, observe that H5’s null hypothesis could not
be rejected in all cases. Therefore, one can be at least 95 percent confident that among the
population of decile total income the income elasticity of investment measured in total
income has greater or equal magnitudes for Venezuela than for the U.K..

Furthermore, in cases one, two, and four FDI flows response to changes in total
income in Venezuela and in the U.K. become slightly more different in terms of the
strength of the linear relationship between these variables when statistically similar
income-deciles are considered, than when countries' income-levels are considered. On the
other hand, in case 3 FDI flows response to changes in total income in Venezuela and in
the U.K. become slightly more similar in terms of the strength of the linear relationship
between these variables when statistically similar income-deciles are considered, than
when the country’s income-levels are considered.

For all cases, when statistically similar income-deciles are considered and income
1s measured in total income terms, FDI flows become more similar in terms of their

income elasticity of investment.
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Therefore, in all the cases considered here, the strength of the linear relationship
between FDI and total income became marginally less alike, while the income elasticity
of investment measured in total income terms became more alike when statistically
similar income-deciles across the U.K. and Venezuela are considered.

Thus, the statistically similar income-deciles analysis of Venezuela and the U.K.
suggests that the income elasticity of FDI among these countries is more similar than

what is expected by considering the countries' overall income-levels alone.
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The U.K. and Venezuela

Table 4.97 — Results Summary
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4.4.b.iii - Finland and Brazil:

The analysis of Finland and Brazil is conducted as per the methodology discussed
in chapter 3. Because 1981 is identified as a potential x-outlier, the analysis is conducted

with and without it''’.

The cases where statistically undistinguishable income-deciles combinations were
identified are analyzed next. Furthermore, for each of these cases, the results generated
with the income-decile combinations that add to less than one are compared with those
obtained by regressing Brazil and Finland respective FDI levels on each country’s per-

capita or total income (i.e., the decile combination that adds to one).

17.  Per-capita income with 0 year FDI lag excluding 1981 FDI as an

outlier observation.

The seventeenth case considered is based on the per-capita income with 0 year
FDI lag excluding 1981 FDI as an outlier observation. As noted in Table 4.98, there are

1,045 pairs of decile combinations adding to less than one that have per-capita incomes

71981 FDI is a potential x-outlier since the analysis indicates a large hat diagonal h-value for
that observation. A plausible explanation for such observation being an outlier is that in 1980 Brazil started
to suffer acute foreign-debt payment problems, which led to contractionary measures by the government.
Brazil went form a GDP growth rate of 9.11 percent in 1980, to a contraction of -4.3 percent in 1981,

which has remained its historic low since 1960.
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that are statistically undistinguishable between Finland and Brazil. The summary of the
results of regressing Brazil and Finland respective FDI levels onto each of the respective

decile combinations per-capita income are also shown in Table 4.98.

Table 4.98 — Statistically Similar Decile Combinations — Summary of

Regression Results Across Brazil and Finland

Max | Min Avg | StDev

Brazil Per-capita Income Coefficient | 7.14 5.88 6.31 | 0.525

Finland Per-capita Income Coefficient | 4.66 4.33 4.51 | 0.149

Brazil R-square | 70.0% | 65.0% | 66.8% | 0.009

Finland R-square | 75.3% | 66.7% | 72.0% | 0.024

Number of Statistically Similar Decile
. 1,045
Combinations

In the case of Brazil, the highest coefficient obtained is 7.14, the minimum is
5.88, the average is 6.31, and the standard deviation is 0.525. In the case of Finland, the
highest coefficient obtained is 4.66, the minimum is 4.33, the average is 4.51, and the

standard deviation is 0.149.

The R-squared in the case of Brazil has a maximum of 70.0 percent, a minimum
of 65.0 percent, an average of 66.8 percent, and a standard deviation of 0.009. In the case
of Finland, the highest R-squared obtained is 75.3 percent, the minimum is 66.7 percent,

the average is 72.0 percent, and the standard deviation is 0.024.

447




Statistically similar decile combinations adding to less than one: Test

The ratio of the R-squared and beta coefficients of Brazil’s 1,045 decile
combinations to the corresponding Finish decile combinations were computed and

statistically analyzed next in order to answer RQ2.b’s hypotheses 2 and 3 (Table 4.99).

Table 4.99 - Ratio Analysis of the R-square and beta coefficients - Brazil’s to

the statistically corresponding Finland's decile combinations

N | Max | Min | Avg | StDev t-value p-value one | p-value two

(null =1) tail tail
ll::ttizz) 1,045 | 1.65 | 1.29 | 1.40 | 0.078 166.04 0.00E+00 0.00E+00
l?a st(ilo 1,045 | 1.05 | 0.88 | 0.93 | 0.043 (53.35) 8.84E-301 | 1.77E-300

H2 — R-squared ratio — two-tailed

Upon repeated sampling form a population where the null hypothesis is true, one
would expect to see t-values this far or further from one, in either direction, in less than 1
out of 10,000 samples. Since the p-value is less than the pre-set alpha value of 0.05, it is
possible to reject the null hypothesis in favor of the alternative hypothesis. Therefore, one
can be at least 95 percent confident that among the population of decile combinations'
per-capita income, changes in per-capita income have different explanatory power across

Brazil and Finland.
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H3 — R-squared ratio —one-tailed

Upon repeated sampling form a population where the null hypothesis is true, one
would expect to see t-values this far or further from one in the hypothesized direction
(i.e., > 1), in less than 1 out of 10,000 samples. Since the p-value is less than the pre-set
alpha value of 0.05, but the mean R-square ratio of 0.93 is consistent in direction with the
alternative hypothesis (i.e., <1), it is possible to reject the null hypothesis. Therefore, one
can be at least 95 percent confident that among the population of decile combinations’
per-capita income, changes in per-capita income have greater or equal explanatory power

for Finland than for Brazil.

H4 — Beta ratio — two-tailed

Upon repeated sampling form a population where the null hypothesis is true, one
would expect to see t-values this far or further from one, in either direction, in less than 1
out of 10,000 samples. Since the p-value is less than the pre-set alpha value of 0.05, it is
possible reject the null hypothesis in favor of the alternative hypothesis. Therefore, one
can be at least 95 percent confident that among the population of decile combinations'
per-capita income, the income elasticity of investment measured in per-capita income

terms differ across Brazil and Finland.

HS — Beta ratio — one-tailed
Upon repeated sampling form a population where the null hypothesis is true, one
would expect to see t-values this far or further from one in the hypothesized direction, in

less than 1 out of 10,000 samples. Since the p-values are less than the pre-set alpha value
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of 0.05, but the mean beta coefficient ratio of 1.40 is not consistent in direction with the
alternative hypothesis (i.e., <1), it is possible to fail to reject the null hypothesis.
Therefore, one can be at least 95 percent confident that among the population of decile
combinations' per-capita income, the income elasticity of investment measured in per-
capita income terms has greater or equal magnitudes for Brazil than for Finland.
Therefore, as indicated in Table 4.99, based on income-deciles with similar per-
capita incomes, Brazil’s deciles show lower levels of linear association between FDI and
per-capita income than Finland (i.e., Rsq ratio = 0.93). Furthermore, FDI going to Brazil

is 1.40 times more income elastic than that going to Finland (i.e., Beta ratio = 1.40).

Decile combination adding to one

The results obtained by running the regression with all deciles for both Brazil and
Finland with the current case data are shown in Table 4.100. Based on the country level
per-capita income, Brazil’s deciles show a lower level of linear association between FDI
and per-capita income than Finland (i.e., Rsq ratio = 71.0 percent/75.5 percent = 0.94).
Also, at the country level unit of analysis, FDI going to Brazil is 1.68 times more income

elastic than that going to Finland (i.e., Beta ratio = 7.38/4.39 = 1.68).
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Table 4.100 — Simple Ratio of the R-square and Beta Coefficients - Brazil’s to

Finland’s.
N | Rsq | Beta Coefficient | p-value
BR (all deciles) | 15 | 71.0% 7.38 1.49%
FN (all deciles) | 15 | 75.5% 4.39 0.17%
Ratio 0.94 1.68

Statistically similar decile combinations adding to less than one: Profile

Graph 4.19 shows the prevalence of the individual deciles among the similar
decile combinations analyzed in this case. It reveals that in Brazil's case the decile
combinations considered were dominated by decile D10 followed in descending order by
D9, D8, D7, D6, D5, D4, D3, D2 and DI. In the case of Finland the prevalence of the
deciles in the combinations considered followed the following order D1, D2, D3, D4, DS,
D6, D7, D8 and D9.

Therefore, in the case of Brazil, the decile prevalence described above is
associated with a decrease in the average income elasticity of FDI of 14.5 percent (i.e.,
from 7.38 to 6.31), and a decrease in the average strength of the linear relationship
between per-capita income and FDI of 6.0 percent (i.e., from 71.0 percent to 66.8
percent). In Finland’s case, the decile prevalence described above is associated with an
increase in the average income elasticity of FDI of 2.8 percent (i.e., from 4.39 to 4.51),
and a reduction in the average strength of the linear relationship between per-capita

income and FDI of 4.6 percent (i.e., from 75.5 percent to 72.0 percent).
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Summary

In summary, when considering the per-capita income with 0 year FDI lag
excluding 1981 FDI as an outlier observation, the FDI flows response to changes in per-
capita income in Brazil and in Finland become only minimally less similar in terms of the
strength of the linear relationship between these variables (i.e., 1 > 0.94 > 0.93) when
income-deciles with statistically similar per-capita incomes are considered, than when the
countries' overall per-capita incomes are considered. The FDI flows become more similar
in terms of their income elasticity of investment (i.e., 1 < 1.40 < 1.68) when income-
deciles with statistically similar per-capita incomes are considered, than when the

countries' overall per-capita incomes are considered.

Graph 4.19

Per-capitaincome with 0 year FDI lag excluding 1981 FDI as an outlier observation
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18.  Per-capita income with 1-year FDI lag.

The eighteenth case considered is based on the per-capita income with 1-year FDI

lag. As noted in Table 4.101, there are 2,542 pairs of decile combinations adding to less

than one that have per-capita incomes that are statistically undistinguishable between

Finland and Brazil. The summary of the results of regressing Brazil and Finland

respective FDI levels onto each of the respective decile combinations per-capita income

are also shown in Table 4.101.

Table 4.101 — Statistically Similar Decile Combinations — Summary of

Regression Results Across Brazil and Finland

Max | Min Avg | StDev
Brazil Per-capita Income Coefficient | 10.16 | 7.09 8.12 | 0.948
Finland Per-capita Income Coefficient | 6.90 5.61 6.64 | 0.429
Brazil R-square | 67.7% | 53.5% | 57.6% | 0.021
Finland R-square | 57.3% | 52.9% | 54.7% | 0.008

Number of Statistically Similar Decile 2,542

Combinations

In the case of Brazil, the highest coefficient obtained is 10.16, the minimum is

7.09, the average is 8.12, and the standard deviation is 0.948. In the case of Finland, the

highest coefficient obtained is 6.90, the minimum is 5.61, the average is 6.64, and the

standard deviation is 0.429.

The R-squared in the case of Brazil has a maximum of 67.7 percent, a minimum

of 53.5 percent, an average of 57.6 percent, and a standard deviation of 0.021. In the case
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of Finland, the highest R-squared obtained is 57.3 percent, the minimum is 52.9 percent,

the average is 54.7 percent, and the standard deviation is 0.008.

Statistically similar decile combinations adding to less than one: Test

The ratio of the R-squared and beta coefficients of Brazil’s 2,542 decile
combinations to the corresponding Finish decile combinations were computed and

statistically analyzed next in order to answer RQ2.b’s hypotheses 2 and 3 (Table 4.102).

Table 4.102 - Ratio Analysis of the R-square and beta coefficients - Brazil’s

to the statistically corresponding Finland's decile combinations

. t-value p-value one | p-value two

N Max | Min | Avg | StDev (null = 1) ail il
ll:::iz:) 2,542 | 1.50 | 1.08 | 1.22 | 0.072 156.89 0.00E+00 0.00E+00
lgi‘ilo 2,542 | 1.23 | 0.97 | 1.05 | 0.036 | 77.16 0.00E+00 | 0.00E+00

H2 — R-squared ratio — two-tailed

Upon repeated sampling form a population where the null hypothesis is true, one
would expect to see t-values this far or further from one, in either direction, in less than 1
out of 10,000 samples. Since the p-value is less than the pre-set alpha value of 0.05, it is
possible to reject the null hypothesis in favor of the alternative hypothesis. Therefore, one
can be at least 95 percent confident that among the population of decile combinations'
per-capita income, changes in per-capita income have different explanatory power across

Brazil and Finland.
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H3 — R-squared ratio —one-tailed

Upon repeated sampling form a population where the null hypothesis is true, one
would expect to see t-values this far or further from one in the hypothesized direction
(i.e., > 1), in less than 1 out of 10,000 samples. Since the p-value is less than the pre-set
alpha value of 0.05, but the mean R-square ratio of 1.05 is not consistent in direction with
the alternative hypothesis (i.e., <l), it is possible to fail to reject the null hypothesis.
Therefore, one can be at least 95 percent confident that among the population of decile
combinations' per-capita income, changes in per-capita income have greater or equal

explanatory power for Brazil than for Finland.

H4 — Beta ratio — two-tailed

Upon repeated sampling form a population where the null hypothesis is true, one
would expect to see t-values this far or further from one, in either direction, in less than 1
out of 10,000 samples. Since the p-value is less than the pre-set alpha value of 0.05, it is
possible reject the null hypothesis in favor of the alternative hypothesis. Therefore, one
can be at least 95 percent confident that among the population of decile combinations'
per-capita income, the income elasticity of investment measured in per-capita income

terms differ across Brazil and Finland.

HS — Beta ratio — one-tailed
Upon repeated sampling form a population where the null hypothesis is true, one
would expect to see t-values this far or further from one in the hypothesized direction, in

less than 1 out of 10,000 samples. Since the p-values are less than the pre-set alpha value
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of 0.05, but the mean beta coefficient ratio of 1.22 is not consistent in direction with the
alternative hypothesis (i.e., <1), it is possible to fail to reject the null hypothesis.
Therefore, one can be at least 95 percent confident that among the population of decile
combinations' per-capita income, the income elasticity of investment measured in per-
capita income terms has greater or equal magnitudes for Brazil than for Finland.
Therefore, as indicated in Table 4.102, based on income-deciles with similar per-
capita incomes, Brazil’s deciles show slightly higher levels of linear association between
FDI and per-capita income than Finland (i.e., Rsq ratio = 1.05). Furthermore, FDI going
to Brazil is 1.22 times more income elastic than that going to Finland (i.e., Beta ratio =

1.22).

Decile combination adding to one

The results obtained by running the regression with all deciles for both Brazil and
Finland with the current case data are shown in Table 4.103. Based on the country level
per-capita income, Brazil’s deciles show a higher level of linear association between FDI
and per-capita income than Finland (i.e., Rsq ratio = 66.8 percent/54.9 percent = 1.22).
Also, at the country level unit of analysis, FDI going to Brazil is 1.58 times more income

elastic than that going to Finland (i.e., Beta ratio = 10.0/6.34 = 1.58).
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Table 4.103 — Simple Ratio of the R-square and Beta Coefficients - Brazil’s to

Finland’s.
N | Rsq | Beta Coefficient | p-value
BR (all deciles) | 16 | 66.8% 10.00 0.50%
FN (all deCileS) 16 | 54.9% 6.34 0.38%
Ratio 1.22 1.58

Statistically similar decile combinations adding to less than one: Profile

Graph 4.20 shows the prevalence of the individual deciles among the similar
decile combinations analyzed in this case. It reveals that in Brazil's case the decile
combinations considered were dominated by decile D10 followed in descending order by
D9, D8, D7, D6, D5, D4, D3, D2 and DI. In the case of Finland the prevalence of the
deciles in the combinations considered followed the following order D1, D2, D3, D4, D5,
D6, D7, D8, D9 and D10.

Therefore, in the case of Brazil, the decile prevalence described above is
associated with a decrease in the average income elasticity of FDI of 18.7 percent (i.e.,
from 10.0 to 8.12), and a decrease in the average strength of the linear relationship
between per-capita income and FDI of 13.7 percent (i.e., from 66.8 percent to 57.6
percent). In Finland’s case, the decile prevalence described above is associated with an
increase in the average income elasticity of FDI of 4.8 percent (i.e., from 6.34 to 6.64),
and a reduction in the average strength of the linear relationship between per-capita

income and FDI of 0.5 percent (i.e., from 54.9 percent to 54.7 percent).
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Summary

In summary, when considering the per-capita income with 1 year FDI lag, the FDI
flows response to changes in per-capita income in Brazil and in Finland become more
similar in terms of the strength of the linear relationship between these variables (i.e.,
1.22 > 1.05 > 1) when income-deciles with statistically similar per-capita incomes are
considered, than when the countries' overall per-capita incomes are considered. The FDI
flows become more similar in terms of their income elasticity of investment (i.e., 1.58 >
1.22 > 1) when income-deciles with statistically similar per-capita incomes are

considered, than when the countries' overall per-capita incomes are considered.

Graph 4.20
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19.  Per-capita income with 1 year FDI lag and for decile combinations

that are also statically undistinguishable in Gini coefficient terms.

The nineteenth case considered is based on the per-capita income with 1 year FDI
lag and for decile combinations that are also statically undistinguishable in Gini
coefficient terms. As noted in Table 4.104, there are 38 pairs of decile combinations
adding to less than one that have per-capita incomes that are statistically
undistinguishable between Finland and Brazil. The summary of the results of regressing
Brazil and Finland respective FDI levels onto each of the respective decile combinations

per-capita income are also shown in Table 4.104.

In the case of Brazil, the highest coefficient obtained is 7.93, the minimum is
7.92, the average is 7.93, and the standard deviation is 0.005. In the case of Finland, the
highest coefficient obtained is 6.31, the minimum is 5.98, the average is 6.21, and the

standard deviation is 0.173.

The R-squared in the case of Brazil has a maximum of 57.0 percent, a minimum
of 56.8 percent, an average of 56.8 percent, and a standard deviation of 0.0004. In the
case of Finland, the highest R-squared obtained is 56.8 percent, the minimum is 55.0

percent, the average is 55.4 percent, and the standard deviation is 0.004.
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Table 4.104 — Statistically Similar Decile Combinations — Summary of Regression

Results Across Brazil and Finland

Max | Min Avg | StDev
Brazil Per-capita Income Coefficient | 7.93 7.92 7.93 | 0.005
Finland Per-capita Income Coefficient | 6.31 5.98 6.21 | 0.173
Brazil R-square | 57.0% | 56.8% | 56.8% | 0.0004
Finland R-square | 56.8% | 55.0% | 55.4% | 0.004

Number of Statistically Similar Decile

s . 38
Combinations

Statistically similar decile combinations adding to less than one: Test

The ratio of the R-squared and beta coefficients of Brazil’s 38 decile

combinations to the corresponding Finish decile combinations were computed and

statistically analyzed next in order to answer RQ2.b’s hypotheses 2 and 3 (Table 4.105).

Table 4.105 - Ratio Analysis of the R-square and beta coefficients - Brazil’s

to the statistically corresponding Finland's decile combinations

N | Max | Min | Avg | StDev t-Vallle (null p-Valu.e one p-valu.e two
=1) tail tail
Beta
. 38| 133 | 1.26 | 1.28 | 0.018 95.25 3.76E-46 7.52E-46
Ratio
RS(.I 38| 1.03 | 1.00 | 1.03 | 0.007 22.27 2.50E-23 4.99E-23
Ratio
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H2 — R-squared ratio — two-tailed

Upon repeated sampling form a population where the null hypothesis is true, one
would expect to see t-values this far or further from one, in either direction, in less than 1
out of 10,000 samples. Since the p-value is less than the pre-set alpha value of 0.05, it is
possible to reject the null hypothesis in favor of the alternative hypothesis. Therefore, one
can be at least 95 percent confident that among the population of decile combinations'
per-capita income, changes in per-capita income have different explanatory power across

Brazil and Finland.

H3 — R-squared ratio —one-tailed

Upon repeated sampling form a population where the null hypothesis is true, one
would expect to see t-values this far or further from one in the hypothesized direction
(i.e., > 1), in less than 1 out of 10,000 samples. Since the p-value is less than the pre-set
alpha value of 0.05, but the mean R-square ratio of 1.03 is not consistent in direction with
the alternative hypothesis (i.e., <l), it is possible to fail to reject the null hypothesis.
Therefore, one can be at least 95 percent confident that among the population of decile
combinations' per-capita income, changes in per-capita income have greater or equal

explanatory power for Brazil than for Finland.

H4 — Beta ratio — two-tailed
Upon repeated sampling form a population where the null hypothesis is true, one
would expect to see t-values this far or further from one, in either direction, in less than 1

out of 10,000 samples. Since the p-value is less than the pre-set alpha value of 0.05, it is
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possible reject the null hypothesis in favor of the alternative hypothesis. Therefore, one
can be at least 95 percent confident that among the population of decile combinations'
per-capita income, the income elasticity of investment measured in per-capita income

terms differ across Brazil and Finland.

HS — Beta ratio — one-tailed

Upon repeated sampling form a population where the null hypothesis is true, one
would expect to see t-values this far or further from one in the hypothesized direction, in
less than 1 out of 10,000 samples. Since the p-values are less than the pre-set alpha value
of 0.05, but the mean beta coefficient ratio of 1.28 is not consistent in direction with the
alternative hypothesis (i.e., <l), it is possible to fail to reject the null hypothesis.
Therefore, one can be at least 95 percent confident that among the population of decile
combinations' per-capita income, the income elasticity of investment measured in per-
capita income terms has greater or equal magnitudes for Brazil than for Finland.

Therefore, as indicated in Table 4.105, based on income-deciles with similar per-
capita incomes, Brazil’s deciles show slightly higher levels of linear association between
FDI and per-capita income than Finland (i.e., Rsq ratio = 1.03). Furthermore, FDI going
to Brazil is 1.28 times more income elastic than that going to Finland (i.e., Beta ratio =

1.28).

Decile combination adding to one
The results obtained by running the regression with all deciles for both Brazil and

Finland with the current case data are shown in Table 4.106. Based on the country level
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per-capita income, Brazil’s deciles show a higher level of linear association between FDI
and per-capita income than Finland (i.e., Rsq ratio = 66.8 percent/54.9 percent = 1.22).
Also, at the country level unit of analysis, FDI going to Brazil is 1.58 times more income

elastic than that going to Finland (i.e., Beta ratio = 10.0/6.34 = 1.58).

Table 4.106 — Simple Ratio of the R-square and Beta Coefficients - Brazil’s to

Finland’s.
N | Rsq | Beta Coefficient | p-value
BR (all deciles) | 16 | 66.8% 10.00 0.50%
FN (all deciles) | 16 | 54.9% 6.34 0.38%
Ratio 1.22 1.58

Statistically similar decile combinations adding to less than one: Profile

Graph 4.21 shows the prevalence of the individual deciles among the similar
decile combinations analyzed in this case. It reveals that in Brazil's case the decile
combinations considered were dominated by decile D10 followed in descending order by
D9 and D8. In the case of Finland the prevalence of the deciles in the combinations
considered followed the following order D1, D10, D2, D8, D9, D7, D4, DS, D6 and D3.

Therefore, in the case of Brazil, the decile prevalence described above is
associated with a decrease in the average income elasticity of FDI of 20.7 percent (i.e.,
from 10.0 to 7.93), and a decrease in the average strength of the linear relationship
between per-capita income and FDI of 14.9 percent (i.e., from 66.8 percent to 56.8

percent). In Finland’s case, the decile prevalence described above is associated with a
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decrease in the average income elasticity of FDI of 1.9 percent (i.e., from 6.34 to 6.21),
and an increase in the average strength of the linear relationship between per-capita

income and FDI of 0.8 percent (i.e., from 54.9 percent to 55.4 percent).

Summary

In summary, when considering the per-capita income with 1 year FDI lag and for
decile combinations that are also statically undistinguishable in Gini coefficient terms,
the FDI flows response to changes in per-capita income in Brazil and in Finland become
more similar in terms of the strength of the linear relationship between these variables
(i.e., 1.22 > 1.03 > 1) when income-deciles with statistically similar per-capita incomes
are considered, than when the countries' overall per-capita incomes are considered. The
FDI flows become more similar in terms of their income elasticity of investment (i.e.,
1.58 > 1.28 > 1) when income-deciles with statistically similar per-capita incomes are

considered, than when the countries' overall per-capita incomes are considered.

464



Graph 4.21

Per-capitaincome with 1 yearlag, and for decile combinations that are also statically
undistinguishable in Gini coefficient terms.
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20. Total income with 0 year FDI lag and for decile combinations that are also

statically undistinguishable in Gini coefficient terms.

The twentieth case considered is based on the total income with 0 year FDI lag
and for decile combinations that are also statically undistinguishable in Gini coefficient
terms. As noted in Table 4.107, there are 32 pairs of decile combinations adding to less
than one that have Total incomes that are statistically undistinguishable between Finland
and Brazil. The summary of the results of regressing Brazil and Finland respective FDI
levels onto each of the respective decile combinations Total income are also shown in

Table 4.107.
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Table 4.107 — Statistically Similar Decile Combinations — Summary of

Regression Results Across Brazil and Finland

Max | Min Avg | StDev
Brazil total Income Coefficient | 2.62 2.58 2.60 | 0.032
Finland Total Income Coefficient | 4.14 3.87 393 | 0.176
Brazil R-square | 77.9% | 77.4% | 77.5% | 0.002
Finland R-square | 82.5% | 81.5% | 82.2% | 0.002

Number of Statistically Similar Decile
e 32
Combinations

In the case of Brazil, the highest coefficient obtained is 2.62, the minimum is
2.58, the average is 2.60, and the standard deviation is 0.032. In the case of Finland, the
highest coefficient obtained is 4.14, the minimum is 4.14, the average is 3.87, and the

standard deviation is 0.176.

The R-squared in the case of Brazil has a maximum of 77.9 percent a minimum of
77.4 percent, an average of 77.5 percent, and a standard deviation of 0.002. In the case of
Finland, the highest R-squared obtained is 82.5 percent, the minimum is 81.5 percent, the

average is 82.2 percent, and the standard deviation is 0.002.

Statistically similar decile combinations adding to less than one: Test

The ratio of the R-squared and beta coefficients of Brazil’s 32 decile
combinations to the corresponding Finish decile combinations were computed and
statistically analyzed next in order to answer RQ2.b’s hypotheses 2 and 3 (Table 4.108).
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Table 4.108 - Ratio Analysis of the R-square and beta coefficients - Brazil’s to the

statistically corresponding Finland's decile combinations

t-value (null | p-value one | p-value

N [ Max | Min | Avg | StDev =1 tail two tail

ll::tt::) 32| 0.67 | 0.628 | 0.66 | 0.016 (119.73) 3.38E-43 6.77E-43
lglst(ilo 321096 | 0.94 | 0.94 | 0.005 (68.12) 1.24E-35 2.48E-35

H2 — R-squared ratio — two-tailed

Upon repeated sampling form a population where the null hypothesis is true, one
would expect to see t-values this far or further from one, in either direction, in less than 1
out of 10,000 samples. Since the p-value is less than the pre-set alpha value of 0.05, it is
possible to reject the null hypothesis in favor of the alternative hypothesis. Therefore, one
can be at least 95 percent confident that among the population of decile combinations'
total income, changes in Total income have different explanatory power across Brazil and

Finland.

H3 — R-squared ratio —one-tailed

Upon repeated sampling form a population where the null hypothesis is true, one
would expect to see t-values this far or further from one in the hypothesized direction
(i.e., > 1), in less than 1 out of 10,000 samples. Since the p-value is less than the pre-set
alpha value of 0.05, and the mean R-square ratio of 0.94 is consistent in direction with

the alternative hypothesis (i.e., <I), it is possible to reject the null hypothesis. Therefore,
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one can be at least 95 percent confident that among the population of decile
combinations' total income, changes in total income have greater or equal explanatory

power for Finland than for Brazil.

H4 — Beta ratio — two-tailed

Upon repeated sampling form a population where the null hypothesis is true, one
would expect to see t-values this far or further from one, in either direction, in less than 1
out of 10,000 samples. Since the p-value is less than the pre-set alpha value of 0.05, it is
possible reject the null hypothesis in favor of the alternative hypothesis. Therefore, one
can be at least 95 percent confident that among the population of decile combinations'
total income, the income elasticity of investment measured in total income terms differ

across Brazil and Finland.

HS — Beta ratio — one-tailed

Upon repeated sampling form a population where the null hypothesis is true, one
would expect to see t-values this far or further from one in the hypothesized direction, in
less than 1 out of 10,000 samples. Since the p-values are less than the pre-set alpha value
of 0.05, and the mean beta coefficient ratio of 0.66 is not consistent in direction with the
alternative hypothesis (i.e., <1), it is possible to reject the null hypothesis. Therefore, one

can be at least 95 percent confident that among the population of decile combinations'
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total income, the income elasticity of investment measured in total income terms has
greater or equal magnitudes for Finland than for Brazil.

Therefore, as indicated in Table 4.108, based on income-deciles with similar total
incomes, Brazil’s deciles show slightly lower levels of linear association between FDI
and total income than Finland (i.e., Rsq ratio = 0.94). Furthermore, FDI going to Brazil is

0.66 times as income elastic as that going to Finland (i.e., Beta ratio = 0.66).

Decile combination adding to one

The results obtained by running the regression with all deciles for both Brazil and
Finland with the current case data are shown in Table 4.109. Based on the country level
total income, Brazil’s deciles show a higher level of linear association between FDI and
total income than Finland (i.e., Rsq ratio = 74.7 percent/82.1 percent = 0.91). Also, at the
country level unit of analysis, FDI going to Brazil is 0.63 times as income elastic as that

going to Finland (i.e., Beta ratio = 2.48/3.96 = 0.63).

Table 4.109 — Simple Ratio of the R-square and Beta Coefficients - Brazil’s to

Finland’s
N | Rsq | Beta Coefficient | p-value
BR (all deciles) | 16 | 74.7% 2.48 0.31%
FN (all deciles) | 16 | 82.1% 3.96 0.01%
Ratio 0.91 0.626
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Statistically similar decile combinations adding to less than one: Profile

Graph 4.22 shows the prevalence of the individual deciles among the similar
decile combinations analyzed in this case. It reveals that in Brazil's case the decile
combinations considered were dominated by decile D1 and D2 followed in descending
order by D4 and D3. In the case of Finland the prevalence of the deciles in the
combinations considered followed the following order D1, D2, D10, D9, D3, D4, DS,
D5, D6 and D7.

Therefore, in the case of Brazil, the decile prevalence described above is
associated with an increase in the average income elasticity of FDI of 5 percent (i.e., from
2.48 to 2.60), and an increase in the average strength of the linear relationship between
total income and FDI of 4 percent (i.e., from 74.7 percent to 77.5 percent). In Finland’s
case, the decile prevalence described above is associated with a decrease in the average
income elasticity of FDI of 1 percent (i.e., from 3.96 to 3.93), and an increase in the
average strength of the linear relationship between Total income and FDI of 0.2 percent

(i.e., from 82.1 percent to 82.2 percent).

Summary

In summary, when considering the total income with 0 year FDI lag and for decile
combinations that are also statically undistinguishable in Gini coefficient terms, the FDI
flows response to changes in total income in Brazil and in Finland become more similar

in terms of the strength of the linear relationship between these variables (i.e., 0.91 <
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0.94 < 1) when income-deciles with statistically similar total incomes are considered,
than when the countries' overall total incomes are considered. The FDI flows become
marginally more similar in terms of their income elasticity of investment (i.e., 0.626 <
0.628 < 1) when income-deciles with statistically similar total incomes are considered,

than when the countries' overall total incomes are considered.

Graph 4.22

Total income with 0 year lag, and for decile combinations that are statically undistinguishable in
totalincome and Gini coefficient terms.
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21. Total income with 0 year FDI lag excluding 1981 FDI as an outlier

observation

The twenty first case considered is based on the total income with 0 year FDI lag
excluding 1981 FDI as an outlier observation. As noted in Table 4.110, there are 1,832

pairs of decile combinations adding to less than one that have total incomes that are
471



statistically undistinguishable between Finland and Brazil. The summary of the results of
regressing Brazil and Finland respective FDI levels onto each of the respective decile

combinations Total income are also shown in Table 4.110.

Table 4.110 — Statistically Similar Decile Combinations — Summary of Regression

Results Across Brazil and Finland

Max Min Avg | StDev
Brazil Total Income Coefficient | 3.71 3.12 3.26 0.201
Finland Total Income Coefficient | 4.41 3.63 4.10 0.294
Brazil R-square | 83.6% | 79.4% | 81.9% | 0.009
Finland R-square | 79.1% | 74.9% | 77.86% | 0.005

Number of Statistically Similar Decile
. . 1,832
Combinations

In the case of Brazil, the highest coefficient obtained is 3.71, the minimum is
3.12, the average is 3.26, and the standard deviation is 0.201. In the case of Finland, the
highest coefficient obtained is 4.41, the minimum is 3.63, the average is 4.1, and the

standard deviation is 0.294.

The R-squared in the case of Brazil has a maximum of 83.6 percent a minimum of
79.4 percent, an average of 81.9 percent, and a standard deviation of 0.009. In the case of
Finland, the highest R-squared obtained is 79.1 percent, the minimum is 74.9 percent, the

average is 77.9 percent, and the standard deviation is 0.005.
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Statistically similar decile combinations adding to less than one: Test

The ratio of the R-squared and beta coefficients of Brazil’s 1,832 decile
combinations to the corresponding Finish decile combinations were computed and

statistically analyzed next in order to answer RQ2.b’s hypotheses 2 and 3 (Table 4.111).

Table 4.111 - Ratio Analysis of the R-square and beta coefficients - Brazil’s

to the statistically corresponding Finland's decile combinations

. t-value p-value one p-value

N | Max| Min | Avg | StDev | =1y tail two tail

llzaett::) 1,832 | 0.93 | 0.71 | 0.80 | 0.039 (221.19) 0.00E+00 0.00E+00
15‘ St(ilo 1,832 | 1.11 | 1.01 | 1.05 | 0.015 150.34 0.00E+00 0.00E+00

H2 — R-squared ratio — two-tailed

Upon repeated sampling form a population where the null hypothesis is true, one
would expect to see t-values this far or further from one, in either direction, in less than 1
out of 10,000 samples. Since the p-value is less than the pre-set alpha value of 0.05, it is
possible to reject the null hypothesis in favor of the alternative hypothesis. Therefore, one
can be at least 95 percent confident that among the population of decile combinations'
total income, changes in Total income have different explanatory power across Brazil and

Finland.
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H3 — R-squared ratio —one-tailed

Upon repeated sampling form a population where the null hypothesis is true, one
would expect to see t-values this far or further from one in the hypothesized direction
(i.e., > 1), in less than 1 out of 10,000 samples. Since the p-value is less than the pre-set
alpha value of 0.05, but the mean R-square ratio of 1.05 is not consistent in direction with
the alternative hypothesis (i.e., <l), it is possible to fail to reject the null hypothesis.
Therefore, one can be at least 95 percent confident that among the population of decile
combinations' total income, changes in total income have greater or equal explanatory

power for Brazil than for Finland.

H4 — Beta ratio — two-tailed

Upon repeated sampling form a population where the null hypothesis is true, one
would expect to see t-values this far or further from one, in either direction, in less than 1
out of 10,000 samples. Since the p-value is less than the pre-set alpha value of 0.05, it is
possible reject the null hypothesis in favor of the alternative hypothesis. Therefore, one
can be at least 95 percent confident that among the population of decile combinations'
total income, the income elasticity of investment measured in total income terms differ

across Brazil and Finland.
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HS5 — Beta ratio — one-tailed

Upon repeated sampling form a population where the null hypothesis is true, one
would expect to see t-values this far or further from one in the hypothesized direction, in
less than 1 out of 10,000 samples. Since the p-values are less than the pre-set alpha value
of 0.05, and the mean beta coefficient ratio of 0.80 is not consistent in direction with the
alternative hypothesis (i.e., <1), it is possible to reject the null hypothesis. Therefore, one
can be at least 95 percent confident that among the population of decile combinations'
total income, the income elasticity of investment measured in total income terms has
greater or equal magnitudes for Finland than for Brazil.

Therefore, as indicated in Table 4.111, based on income-deciles with similar total
incomes, Brazil’s deciles show slightly higher levels of linear association between FDI
and total income than Finland (i.e., Rsq ratio = 1.05). Furthermore, FDI going to Brazil is

0.80 times as income elastic as that going to Finland (i.e., Beta ratio = 0.80).

Decile combination adding to one

The results obtained by running the regression with all deciles for both Brazil and
Finland with the current case data are shown in Table 4.112. Based on the country level
total income, Brazil’s deciles show a slightly higher level of linear association between
FDI and total income than Finland (i.e., Rsq ratio = 79.3 percent/77.9 percent = 1.02).
Also, at the country level unit of analysis, FDI going to Brazil is 0.93 times as income

elastic as that going to Finland (i.e., Beta ratio = 3.84/4.12 = 0.93).
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Table 4.112 — Simple Ratio of the R-square and Beta Coefficients - Brazil’s to

Finland’s
N Rsq | Beta Coefficient | p-value
BR (all deciles) | 15 | 79.3% 3.84 0.03%
FN (all deciles) | 15 | 77.94% 4.12 0.03%
Ratio 1.02 0.93

Statistically similar decile combinations adding to less than one: Profile

Graph 4.23 shows the prevalence of the individual deciles among the similar
decile combinations analyzed in this case. It reveals that in Brazil's case the decile
combinations considered were dominated by decile D1 followed in descending order by
D2, D3, D4, D5, D6 and D7. In the case of Finland the prevalence of the deciles in the
combinations considered followed the following descending order D10, D9, DS, D7, D6,
D5, D4, D3, D2 and D1.

Therefore, in the case of Brazil, the decile prevalence described above is
associated with a decrease in the average income elasticity of FDI of 15 percent (i.e.,
from 3.84 to 3.26), and an increase in the average strength of the linear relationship
between total income and FDI of 3.3 percent (i.e., from 79.3 percent to 81.9 percent). In
Finland’s case, the decile prevalence described above is associated with a decrease in the
average income elasticity of FDI of 0.3 percent (i.e., from 4.12 to 4.10), and a decrease in
the average strength of the linear relationship between total income and FDI of 0.1

percent (i.e., from 77.94 percent to 77.86 percent).

476



Summary

In summary, when considering the total income with 0 year FDI lag excluding
1981 FDI as an outlier observation, the FDI flows response to changes in total income in
Brazil and in Finland become slightly less similar in terms of the strength of the linear
relationship between these variables (i.e., 1.05 > 1.02 > 1) when income-deciles with
statistically similar total incomes are considered, than when the countries' overall total
incomes are considered. The FDI flows become less similar in terms of their income
elasticity of investment (i.e., 0.80 < 0.93 < 1) when income-deciles with statistically
similar total incomes are considered, than when the countries' overall total incomes are

considered.

Graph 4.23

Total income with 0 year lag,excluding 1981 FDI as an outlier observation.
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22, Total income with 0 year FDI lag excluding 1981 FDI as an outlier
observation, and for decile combinations that are also statically undistinguishable in

Gini coefficient terms

The twenty second case considered is based on the total income with 0 year FDI
lag excluding 1981 FDI as an outlier observation, and for decile combinations that are
also statically undistinguishable in Gini coefficient terms. As noted in Table 4.113, there
are 32 pairs of decile combinations adding to less than one that have total incomes that
are statistically undistinguishable between Finland and Brazil. The summary of the
results of regressing Brazil and Finland respective FDI levels onto each of the respective

decile combinations Total income are also shown in Table 4.113.

In the case of Brazil, the highest coefficient obtained is 3.71, the minimum is
3.16, the average is 3.22, and the standard deviation is 0.059. In the case of Finland, the
highest coefficient obtained is 4.34, the minimum is 4.02, the average is 4.09, and the

standard deviation is 0.212.

The R-squared in the case of Brazil has a maximum of 83.2 percent a minimum of
82.6 percent, an average of 82.7 percent, and a standard deviation of 0.002. In the case of
Finland, the highest R-squared obtained is 78.5 percent, the minimum is 77.4 percent, the

average is 78.1 percent, and the standard deviation is 0.003.
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Table 4.113 — Statistically Similar Decile Combinations — Summary of

Regression Results Across Brazil and Finland

Max | Min Avg | StDev
Brazil Total Income Coefficient | 3.24 3.16 3.22 | 0.059
Finland Total Income Coefficient | 4.34 4.02 4.09 | 0.212
Brazil R-square | 83.2% | 82.6% | 82.7% | 0.002
Finland R-square | 78.5% | 77.4% | 78.1% | 0.003

Number of Statistically Similar Decile 32

Combinations

Statistically similar decile combinations adding to less than one: Test

The ratio of the R-squared and beta coefficients of Brazil’s 32 decile

combinations to the corresponding Finish decile combinations were computed and

statistically analyzed next in order to answer RQ2.b’s hypotheses 2 and 3 (Table 4.114).

Table 4.114 - Ratio Analysis of the R-square and beta coefficients - Brazil’s

to the statistically corresponding Finland's decile combinations

. t-value (null | p-value one p-value

N | Max | Min | Avg | StDev -1 tail two tail

Bet.a 321081073 0.79 | 0.026 (46.08) 2.01E-30 4.03E-30
Ratio

RS(.l 32| 1.07 | 1.05 | 1.06 | 0.006 54.12 1.46E-32 2.92E-32
Ratio
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H2 — R-squared ratio — two-tailed

Upon repeated sampling form a population where the null hypothesis is true, one
would expect to see t-values this far or further from one, in either direction, in less than 1
out of 10,000 samples. Since the p-value is less than the pre-set alpha value of 0.05, it is
possible to reject the null hypothesis in favor of the alternative hypothesis. Therefore, one
can be at least 95 percent confident that among the population of decile combinations'
total income, changes in Total income have different explanatory power across Brazil and

Finland.

H3 — R-squared ratio —one-tailed

Upon repeated sampling form a population where the null hypothesis is true, one
would expect to see t-values this far or further from one in the hypothesized direction
(i.e,, > 1), in less than 1 out of 10,000 samples. Since the p-value is less than the pre-set
alpha value of 0.05, but the mean R-square ratio of 1.06 is not consistent in direction with
the alternative hypothesis (i.e., <l), it is possible to fail to reject the null hypothesis.
Therefore, one can be at least 95 percent confident that among the population of decile
combinations' total income, changes in total income have greater or equal explanatory

power for Brazil than for Finland.
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H4 — Beta ratio — two-tailed

Upon repeated sampling form a population where the null hypothesis is true, one
would expect to see t-values this far or further from one, in either direction, in less than 1
out of 10,000 samples. Since the p-value is less than the pre-set alpha value of 0.05, it is
possible reject the null hypothesis in favor of the alternative hypothesis. Therefore, one
can be at least 95 percent confident that among the population of decile combinations'
total income, the income elasticity of investment measured in total income terms differ

across Brazil and Finland.

HS — Beta ratio — one-tailed

Upon repeated sampling form a population where the null hypothesis is true, one
would expect to see t-values this far or further from one in the hypothesized direction, in
less than 1 out of 10,000 samples. Since the p-values are less than the pre-set alpha value
of 0.05, and the mean beta coefficient ratio of 0.79 is not consistent in direction with the
alternative hypothesis (i.e., <1), it is possible to reject the null hypothesis. Therefore, one
can be at least 95 percent confident that among the population of decile combinations'
total income, the income elasticity of investment measured in total income terms has
greater or equal magnitudes for Finland than for Brazil.

Therefore, as indicated in Table 4.114, based on income-deciles with similar total

incomes, Brazil’s deciles show slightly higher levels of linear association between FDI
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and total income than Finland (i.e., Rsq ratio = 1.00). Furthermore, FDI going to Brazil is

0.79 times as income elastic as that going to Finland (i.e., Beta ratio = 0.79).

Decile combination adding to one

The results obtained by running the regression with all deciles for both Brazil and
Finland with the current case data are shown in Table 4.115. Based on the country level
total income, Brazil’s deciles show a slightly higher level of linear association between
FDI and total income than Finland (i.e., Rsq ratio = 79.3 percent/77.9 percent = 1.02).
Also, at the country level unit of analysis, FDI going to Brazil is 0.93 times as income

elastic as that going to Finland (i.e., Beta ratio = 3.84/4.12 = 0.93).

Table 4.115 — Simple Ratio of the R-square and Beta Coefficients - Brazil’s to

Finland’s.
N | Rsq | Beta Coefficient | p-value
BR (all deciles) | 15 | 79.3% 3.84 0.03%
FN (all deciles) | 15 | 77.9% 4.12 0.03%
Ratio 1.02 0.93

Statistically similar decile combinations adding to less than one: Profile

Graph 4.24 shows the prevalence of the individual deciles among the similar
decile combinations analyzed in this case. It reveals that in Brazil's case the decile
combinations considered were dominated by decile D1 followed in descending order by

D2, D4 and D3. In the case of Finland the prevalence of the deciles in the combinations
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considered followed the following descending order D1, D2, D10, D9, D3, D4, DS, D5,
D6 and D7.

Therefore, in the case of Brazil, the decile prevalence described above is
associated with a decrease in the average income elasticity of FDI of 16 percent (i.e.,
from 3.84 to 3.22), and an increase in the average strength of the linear relationship
between total income and FDI of 4.4 percent (i.e., from 79.3 percent to 82.7 percent). In
Finland’s case, the decile prevalence described above is associated with a decrease in the
average income elasticity of FDI of 0.6 percent (i.e., from 4.12 to 4.09), and an increase
in the average strength of the linear relationship between total income and FDI of 0.2

percent (i.e., from 77.9 percent to 78.1 percent).

Summary

In summary, when considering the total income with 0 year FDI lag excluding
1981 FDI as an outlier observation, and for decile combinations that are also statically
undistinguishable in Gini coefficient terms, the FDI flows response to changes in total
income in Brazil and in Finland become slightly less similar in terms of the strength of
the linear relationship between these variables (i.e., 1.06 > 1.02 > 1) when income-
deciles with statistically similar total incomes are considered, than when the countries'
overall total incomes are considered. The FDI flows become less similar in terms of their
income elasticity of investment (i.e., 0.79 < 0.93 < 1) when income-deciles with
statistically similar total incomes are considered, than when the countries' overall total

incomes are considered.
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Graph 4.24

Totalincome with 0 yearlag excluding 1981 FDI as an outlier observation, and for decile
combinations that are also statically undistinguishable in Gini coefficient terms.
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23. Total income with 0-year FDI lag.

The twenty third case considered is based on the total income with 0-year FDI
lag. As noted in Table 4.116, there are 1,832 pairs of decile combinations adding to less
than one that have total incomes that are statistically undistinguishable between Finland
and Brazil. The summary of the results of regressing Brazil and Finland respective FDI
levels onto each of the respective decile combinations Total income are also shown in

Table 4.116.
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Table 4.116 — Statistically Similar Decile Combinations — Summary of Regression

Results Across Brazil and Finland

Combinations

Max | Min Avg | StDev
Brazil Total Income Coefficient | 2.85 2.42 2.54 | 0.114
Finland Total Income Coefficient | 4.20 3.53 3.95 | 0.251
Brazil R-square | 78.1% | 74.3% | 76.8% | 0.008
Finland R-square | 83.0% | 79.5% | 82.0% | 0.004

Number of Statistically Similar Decile 1,832

In the case of Brazil, the highest coefficient obtained is 2.85, the minimum is

2.42, the average is 2.54, and the standard deviation is 0.114. In the case of Finland, the

highest coefficient obtained is 4.20, the minimum is 3.53, the average is 3.95, and the

standard deviation is 0.251.

The R-squared in the case of Brazil has a maximum of 78.1 percent a minimum of

74.3 percent, an average of 76.8 percent, and a standard deviation of 0.008. In the case of

Finland, the highest R-squared obtained is 83 percent, the minimum is 79.5 percent, the

average is 82.0 percent, and the standard deviation is 0.004.

Statistically similar decile combinations adding to less than one: Test

The ratio of the R-squared and beta coefficients of Brazil’s 1,832 decile

combinations to the corresponding Finish decile combinations were computed and

statistically analyzed next in order to answer RQ2.b’s hypotheses 2 and 3 (Table 4.117).
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Table 4.117 - Ratio Analysis of the R-square and beta coefficients - Brazil’s to the

statistically corresponding Finland's decile combinations

t-value (null | p-value one p-value

N | Max | Min | Avg | StDev =1) tail two tail

11:::; 1,832 | 0.76 | 0.58 | 0.65 | 0.024 | (635.09) 0.00E+00 | 0.00E+00
lgst‘ilo 1,832 | 0.98 [ 0.90 | 0.94 | 0.012 | (225.99) 0.00E+00 | 0.00E+00

H2 — R-squared ratio — two-tailed

Upon repeated sampling form a population where the null hypothesis is true, one
would expect to see t-values this far or further from one, in either direction, in less than 1
out of 10,000 samples. Since the p-value is less than the pre-set alpha value of 0.05, it is
possible to reject the null hypothesis in favor of the alternative hypothesis. Therefore, one
can be at least 95 percent confident that among the population of decile combinations'
total income, changes in Total income have different explanatory power across Brazil and

Finland.

H3 — R-squared ratio —one-tailed

Upon repeated sampling form a population where the null hypothesis is true, one
would expect to see t-values this far or further from one in the hypothesized direction
(i.e., > 1), in less than 1 out of 10,000 samples. Since the p-value is less than the pre-set
alpha value of 0.05, and the mean R-square ratio of 0.94 is consistent in direction with
the alternative hypothesis (i.e., <I), it is possible to reject the null hypothesis. Therefore,

one can be at least 95 percent confident that among the population of decile
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combinations' total income, changes in total income have greater or equal explanatory

power for Finland than for Brazil.

H4 — Beta ratio — two-tailed

Upon repeated sampling form a population where the null hypothesis is true, one
would expect to see t-values this far or further from one, in either direction, in less than 1
out of 10,000 samples. Since the p-value is less than the pre-set alpha value of 0.05, it is
possible reject the null hypothesis in favor of the alternative hypothesis. Therefore, one
can be at least 95 percent confident that among the population of decile combinations'
total income, the income elasticity of investment measured in total income terms differ

across Brazil and Finland.

HS — Beta ratio — one-tailed

Upon repeated sampling form a population where the null hypothesis is true, one
would expect to see t-values this far or further from one in the hypothesized direction, in
less than 1 out of 10,000 samples. Since the p-values are less than the pre-set alpha value
of 0.05, and the mean beta coefficient ratio of 0.65 is not consistent in direction with the
alternative hypothesis (i.e., <1), it is possible to reject the null hypothesis. Therefore, one
can be at least 95 percent confident that among the population of decile combinations'
total income, the income elasticity of investment measured in total income terms has
greater or equal magnitudes for Finland than for Brazil.

Therefore, as indicated in Table 4.117, based on income-deciles with similar total

incomes, Brazil’s deciles show lower levels of linear association between FDI and total
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income than Finland (i.e., Rsq ratio = 0.94). Furthermore, FDI going to Brazil is 0.65

times as income elastic as that going to Finland (i.e., Beta ratio = 0.65).

Decile combination adding to one

The results obtained by running the regression with all deciles for both Brazil and
Finland with the current case data are shown in Table 4.118. Based on the country level
total income, Brazil’s deciles show a lower level of linear association between FDI and
total income than Finland (i.e., Rsq ratio = 74.7 percent/82.1 percent = 0.91). Also, at the
country level unit of analysis, FDI going to Brazil is 0.63 times as income elastic as that

going to Finland (i.e., Beta ratio = 2.48/3.96 = 0.63).

Table 4.118 — Simple Ratio of the R-square and Beta Coefficients - Brazil’s to

Finland’s.
N | Rsq | Beta Coefficient | p-value
BR (all deciles) | 16 | 74.7% 2.48 0.31%
FN (all deciles) | 16 | 82.1% 3.96 0.01%
Ratio 0.91 0.63

Statistically similar decile combinations adding to less than one: Profile

Graph 4.25 shows the prevalence of the individual deciles among the similar
decile combinations analyzed in this case. It reveals that in Brazil's case the decile
combinations considered were dominated by decile D1 followed in descending order by
D2, D3, D4, D5, D6 and D7. In the case of Finland the prevalence of the deciles in the
combinations considered had the following descending order D10, D9, D8, D7, D6, DS,

D4, D3, D2 and D1.
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Therefore, in the case of Brazil, the decile prevalence described above is
associated with an increase in the average income elasticity of FDI of 2.8 percent (i.e.,
from 2.48 to 2.54), and an increase in the average strength of the linear relationship
between total income and FDI of 2.8 percent (i.e., from 74.7 percent to 76.8 percent). In
Finland’s case, the decile prevalence described above is associated with a minor decrease
in the average income elasticity of FDI of 0.2 percent (i.e., from 3.96 to 3.95), and a
minor decrease in the average strength of the linear relationship between total income and

FDI of 0.1 percent (i.e., from 82.1 percent to 82.0 percent).

Summary

In summary, when considering the total income with 0 year FDI lag, the FDI
flows response to changes in total income in Brazil and in Finland become slightly more
similar in terms of the strength of the linear relationship between these variables (i.e.,
091 < 0.94 < 1) when income-deciles with statistically similar total incomes are
considered, than when the countries' overall total incomes are considered. The FDI flows
become marginally more similar in terms of their income elasticity of investment (i.e.,
0.63 < 0.65 < 1) when income-deciles with statistically similar total incomes are

considered, than when the countries' overall total incomes are considered.
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Graph 4.25

Totalincome with 0 yearlag.
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24, Total income with 1-year FDI and for decile combinations that are

also statically undistinguishable in Gini coefficient terms.

The twenty fourth case considered is based on the total income with 1 year FDI
lag and for decile combinations that are also statically undistinguishable in Gini
coefficient terms. As noted in Table 4.119, there are 1,832 pairs of decile combinations
adding to less than one that have total incomes that are statistically undistinguishable
between Finland and Brazil. The summary of the results of regressing Brazil and Finland
respective FDI levels onto each of the respective decile combinations Total income are

also shown in Table 4.119.
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Table 4.119 — Statistically Similar Decile Combinations — Summary of

Regression Results Across Brazil and Finland

Max | Min Avg | StDev
Brazil Total Income Coefficient | 3.84 3.79 3.82 | 0.046
Finland Total Income Coefficient | 6.06 5.56 5.67 | 0.326
Brazil R-square | 70.4% | 70.0% | 70.2% | 0.002
Finland R-square | 60.1% | 59.4% | 59.7% | 0.002

Number of Statistically Similar Decile
.. 32
Combinations

In the case of Brazil, the highest coefficient obtained is 3.84, the minimum is
3.79, the average is 3.82, and the standard deviation is 0.046. In the case of Finland, the
highest coefficient obtained is 6.06, the minimum is 5.56, the average is 5.67, and the

standard deviation is 0.326.

The R-squared in the case of Brazil has a maximum of 70.4 percent a minimum of
70.0 percent, an average of 70.2 percent, and a standard deviation of 0.002. In the case of
Finland, the highest R-squared obtained is 60.1 percent, the minimum is 59.4 percent, the

average is 59.7 percent, and the standard deviation is 0.002.

Statistically similar decile combinations adding to less than one: Test

The ratio of the R-squared and beta coefficients of Brazil’s 32 decile
combinations to the corresponding Finish decile combinations were computed and

statistically analyzed next in order to answer RQ2.b’s hypotheses 2 and 3 (Table 4.120).
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Table 4.120 - Ratio Analysis of the R-square and beta coefficients - Brazil’s

to the statistically corresponding Finland's decile combinations

N | Max | Min | Avg | StDev t-vallle (null p-valu.e one p-valu.e two
=1) tail tail
llz:ttiz:) 32| 0.69 | 0.63 | 0.67 | 0.021 (87.95) 4.68E-39 9.35E-39
RS(.I 32| 1.18 | 1.17 | 1.18 | 0.002 571.77 3.11E-64 6.23E-64
Ratio

H2 — R-squared ratio — two-tailed

Upon repeated sampling form a population where the null hypothesis is true, one
would expect to see t-values this far or further from one, in either direction, in less than 1
out of 10,000 samples. Since the p-value is less than the pre-set alpha value of 0.05, it is
possible to reject the null hypothesis in favor of the alternative hypothesis. Therefore, one
can be at least 95 percent confident that among the population of decile combinations'
total income, changes in Total income have different explanatory power across Brazil and

Finland.

H3 — R-squared ratio —one-tailed

Upon repeated sampling form a population where the null hypothesis is true, one
would expect to see t-values this far or further from one in the hypothesized direction
(i.e., > 1), in less than 1 out of 10,000 samples. Since the p-value is less than the pre-set
alpha value of 0.05, but the mean R-square ratio of 1.18 is consistent in direction with the
alternative hypothesis (i.e., <1), it is possible to fail to reject the null hypothesis.

Therefore, one can be at least 95 percent confident that among the population of decile
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combinations' total income, changes in total income have greater or equal explanatory

power for Brazil than for Finland.

H4 — Beta ratio — two-tailed

Upon repeated sampling form a population where the null hypothesis is true, one
would expect to see t-values this far or further from one, in either direction, in less than 1
out of 10,000 samples. Since the p-value is less than the pre-set alpha value of 0.05, it is
possible reject the null hypothesis in favor of the alternative hypothesis. Therefore, one
can be at least 95 percent confident that among the population of decile combinations'
total income, the income elasticity of investment measured in total income terms differ

across Brazil and Finland.

HS — Beta ratio — one-tailed

Upon repeated sampling form a population where the null hypothesis is true, one
would expect to see t-values this far or further from one in the hypothesized direction, in
less than 1 out of 10,000 samples. Since the p-values are less than the pre-set alpha value
of 0.05, and the mean beta coefficient ratio of 0.67 is not consistent in direction with the
alternative hypothesis (i.e., <1), it is possible to reject the null hypothesis. Therefore, one
can be at least 95 percent confident that among the population of decile combinations'
total income, the income elasticity of investment measured in total income terms has
greater or equal magnitudes for Finland than for Brazil.

Therefore, as indicated in Table 4.120, based on income-deciles with similar total

incomes, Brazil’s deciles show higher levels of linear association between FDI and total
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income than Finland (i.e., Rsq ratio = 1.18). Furthermore, FDI going to Brazil is 0.67

times as income elastic as that going to Finland (i.e., Beta ratio = 0.67).

Decile combination adding to one

The results obtained by running the regression with all deciles for both Brazil and
Finland with the current case data are shown in Table 4.112. Based on the country level
total income, Brazil’s deciles show a higher level of linear association between FDI and
total income than Finland (i.e., Rsq ratio = 65.1 percent/59.4 percent = 1.10). Also, at the
country level unit of analysis, FDI going to Brazil is 0.68 times as income elastic as that

going to Finland (i.e., Beta ratio = 3.78/5.72 = 0.68).

Table 4.121 — Simple Ratio of the R-square and Beta Coefficients - Brazil’s to

Finland’s
N | Rsq | Beta Coefficient | p-value
BR (all deciles) | 16 | 65.1% 3.78 0.10%
FN (all deciles) | 16 | 59.4% 5.72 0.15%
Ratio 1.10 0.66

Statistically similar decile combinations adding to less than one: Profile

Graph 4.26 shows the prevalence of the individual deciles among the similar
decile combinations analyzed in this case. It reveals that in Brazil's case the decile
combinations considered were dominated by decile D1 followed in descending order by
D2, D4 and D3. In the case of Finland the prevalence of the deciles in the combinations
considered had the following descending order D1, D2, D10, D9, D3, D4, D8, D5, D6

and D7.
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Therefore, in the case of Brazil, the decile prevalence described above is
associated with an increase in the average income elasticity of FDI of 1.0 percent (i.e.,
from 3.78 to 3.82), and an increase in the average strength of the linear relationship
between total income and FDI of 7.8 percent (i.e., from 65.1 percent to 70.2 percent). In
Finland’s case, the decile prevalence described above is associated with a minor decrease
in the average income elasticity of FDI of 0.9 percent (i.e., from 5.72 to 5.67), and a
minor increase in the average strength of the linear relationship between total income and

FDI of 0.5 percent (i.e., from 59.4 percent to 59.7 percent).

Summary

In summary, when considering the total income with 1 year FDI lag and for decile
combinations that are also statically undistinguishable in Gini coefficient terms, the FDI
flows response to changes in total income in Brazil and in Finland become slightly less
similar in terms of the strength of the linear relationship between these variables (i.e.,
1.18 > 1.10 > 1) when income-deciles with statistically similar total incomes are
considered, than when the countries' overall total incomes are considered. The FDI flows
become marginally more similar in terms of their income elasticity of investment (i.e.,
0.66 < 0.67 < 1) when income-deciles with statistically similar total incomes are

considered, than when the countries' overall total incomes are considered.
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Graph 4.26

Totalincome with 1 year lag, for decile combinations that are also statically undistinguishable in
Gini coefficient terms.
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25. Total income with 1 year FDI excluding 1981 FDI as an outlier observation.

The twenty fifth case considered is based on the total income with 1 year FDI lag
excluding 1981 FDI as an outlier observation. As noted in Table 4.122, there are 856
pairs of decile combinations adding to less than one that have total incomes that are
statistically undistinguishable between Finland and Brazil. The summary of the results of
regressing Brazil and Finland respective FDI levels onto each of the respective decile

combinations total income are also shown in Table 4.122.
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Table 4.122 — Statistically Similar Decile Combinations — Summary of Regression

Results Across Brazil and Finland

Max | Min Avg | StDev
Brazil Total Income Coefficient | 4.60 4.35 4.47 | 0.099
Finland Total Income Coefficient | 2.65 2.54 2.63 | 0.034
Brazil R-square | 88.2% | 86.0% | 87.4% | 0.005
Finland R-square | 62.1% | 59.4% | 60.6% | 0.003

Number of Statistically Similar Decile 856

Combinations

In the case of Brazil, the highest coefficient obtained is 4.6, the minimum is 4.35,

the average is 4.47, and the standard deviation is 0.099. In the case of Finland, the highest

coefficient obtained is 2.65, the minimum is 2.54, the average is 2.63, and the standard

deviation is 0.034.

The R-squared in the case of Brazil has a maximum of 88.2 percent a minimum of

86.0 percent, an average of 87.4 percent, and a standard deviation of 0.005. In the case of

Finland, the highest R-squared obtained is 62.1 percent, the minimum is 59.4 percent, the

average is 60.6 percent, and the standard deviation is 0.003.

Statistically similar decile combinations adding to less than one: Test

The ratio of the R-squared and beta coefficients of Brazil’s 856 decile

combinations to the corresponding Finish decile combinations were computed and

statistically analyzed next in order to answer RQ2.b’s hypotheses 2 and 3 (Table 4.123).
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Table 4.123 - Ratio Analysis of the R-square and beta coefficients - Brazil’s

to the statistically corresponding Finland's decile combinations

t-value (null | p-value one | p-value two

N | Max | Min | Avg | StDev =1 tail tail

Il::ttﬁ) 856 | 1.77 | 1.65 | 1.70 | 0.019 | 1,078.60 0.00E+00 | 0.00E+00
Igst‘ilo 856 | 1.47 | 1.38 | 1.44 | 0.012 | 1,112.90 0.00E+00 | 0.00E+00

H2 — R-squared ratio — two-tailed

Upon repeated sampling form a population where the null hypothesis is true, one
would expect to see t-values this far or further from one, in either direction, in less than 1
out of 10,000 samples. Since the p-value is less than the pre-set alpha value of 0.05, it is
possible to reject the null hypothesis in favor of the alternative hypothesis. Therefore, one
can be at least 95 percent confident that among the population of decile combinations'
total income, changes in total income have different explanatory power across Brazil and

Finland.

H3 — R-squared ratio —one-tailed

Upon repeated sampling form a population where the null hypothesis is true, one
would expect to see t-values this far or further from one in the hypothesized direction
(i.e., > 1), in less than 1 out of 10,000 samples. Since the p-value is less than the pre-set
alpha value of 0.05, but the mean R-square ratio of 1.44 is consistent in direction with the
alternative hypothesis (i.e., <1), it is possible to fail to reject the null hypothesis.

Therefore, one can be at least 95 percent confident that among the population of decile
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combinations' total income, changes in total income have greater or equal explanatory

power for Brazil than for Finland.

H4 — Beta ratio — two-tailed

Upon repeated sampling form a population where the null hypothesis is true, one
would expect to see t-values this far or further from one, in either direction, in less than 1
out of 10,000 samples. Since the p-value is less than the pre-set alpha value of 0.05, it is
possible reject the null hypothesis in favor of the alternative hypothesis. Therefore, one
can be at least 95 percent confident that among the population of decile combinations'
total income, the income elasticity of investment measured in total income terms differ

across Brazil and Finland.

HS5 — Beta ratio — one-tailed

Upon repeated sampling form a population where the null hypothesis is true, one
would expect to see t-values this far or further from one in the hypothesized direction, in
less than 1 out of 10,000 samples. Since the p-values are less than the pre-set alpha value
of 0.05, but the mean beta coefficient ratio of 1.70 is not consistent in direction with the
alternative hypothesis (i.e., <l), it is possible to fail to reject the null hypothesis.
Therefore, one can be at least 95 percent confident that among the population of decile
combinations' total income, the income elasticity of investment measured in total income

terms has greater or equal magnitudes for Finland than for Brazil.
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Therefore, as indicated in Table 4.123, based on income-deciles with similar total
incomes, Brazil’s deciles show higher levels of linear association between FDI and total
income than Finland (i.e., Rsq ratio = 1.44). Furthermore, FDI going to Brazil is 1.70

times as income elastic as that going to Finland (i.e., Beta ratio = 1.70).

Decile combination adding to one

The results obtained by running the regression with all deciles for both Brazil and
Finland with the current case data are shown in Table 4.124. Based on the country level
total income, Brazil’s deciles show a higher level of linear association between FDI and
total income than Finland (i.e., Rsq ratio = 86.1 percent/60.1 percent = 1.43). Also, at the
country level unit of analysis, FDI going to Brazil is 1.91 times as income elastic as that

going to Finland (i.e., Beta ratio = 5.05/2.65 = 1.91).

Table 4.124 — Simple Ratio of the R-square and Beta Coefficients - Brazil’s to

Finland’s.
N | Rsq | Beta Coefficient | p-value
BR (all deciles) | 15 | 86.1% 5.05 0.00%
FN (all deciles) | 15 | 60.1% 2.65 4.43%
Ratio 1.43 1.91

Statistically similar decile combinations adding to less than one: Profile

Graph 4.27 shows the prevalence of the individual deciles among the similar

decile combinations analyzed in this case. It reveals that in Brazil's case the decile
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combinations considered were dominated by decile D1 followed in descending order by
D2, D3, D4, D5 and D6. In the case of Finland the prevalence of the deciles in the
combinations considered had the following descending order D1, D2, D3, D4, D5, D6,
D7, D8, D9 and D10.

Therefore, in the case of Brazil, the decile prevalence described above is
associated with a decrease in the average income elasticity of FDI of 11.5 percent (i.e.,
from 5.05 to 4.47), and an increase in the average strength of the linear relationship
between total income and FDI of 1.5 percent (i.e., from 86.1 percent to 87.4 percent). In
Finland’s case, the decile prevalence described above is associated with a minor decrease
in the average income elasticity of FDI of 0.9 percent (i.e., from 2.65 to 2.63), and a
minor increase in the average strength of the linear relationship between total income and

FDI of 0.7 percent (i.e., from 60.1 percent to 60.6 percent).

Summary

In summary, when considering the total income with 1 year FDI lag excluding
1981 FDI as an outlier observation, the FDI flows response to changes in total income in
Brazil and in Finland become slightly less similar in terms of the strength of the linear
relationship between these variables (i.e., 1.44 > 1.43 > 1) when income-deciles with
statistically similar total incomes are considered, than when the countries' overall total
incomes are considered. The FDI flows become more similar in terms of their income

elasticity of investment (i.e., 1.91 > 1.70 > 1) when income-deciles with statistically

501



similar total incomes are considered, than when the countries' overall total incomes are
considered.

Graph 4.27

Totalincome with 1 year lag, excluding 1981 FDI as an outlier observation.
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26. Total income with 1 year FDI excluding 1981 FDI as an outlier
observation, and for decile combinations that are also statically undistinguishable in

Gini coefficient terms.

The twenty sixth case considered is based on the total income with 1 year FDI lag
excluding 1981 FDI as an outlier observation, and for decile combinations that are also
statically undistinguishable in Gini coefficient terms. As noted in Table 4.125, there are
27 pairs of decile combinations adding to less than one that have total incomes that are

statistically undistinguishable between Finland and Brazil. The summary of the results of
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regressing Brazil and Finland respective FDI levels onto each of the respective decile

combinations total income are also shown in Table 4.125.

Table 4.125 — Statistically Similar Decile Combinations — Summary of

Regression Results Across Brazil and Finland

Max | Min Avg | StDev
Brazil Total Income Coefficient | 4.45 4.43 444 | 0.014
Finland Total Income Coefficient | 2.65 2.64 2.64 | 0.009
Brazil R-square | 87.3% | 87.1% | 87.2% | 0.001
Finland R-square | 60.6% | 60.2% | 60.4% | 0.001

Number of Statistically Similar Decile 27

Combinations

In the case of Brazil, the highest coefficient obtained is 4.45, the minimum is

4.43, the average is 4.44, and the standard deviation is 0.014. In the case of Finland, the

highest coefficient obtained is 2.65, the minimum is 2.64, the average is 2.64, and the

standard deviation is 0.009.

The R-squared in the case of Brazil has a maximum of 87.3 percent a minimum of

87.1 percent, an average of 87.2 percent, and a standard deviation of 0.001. In the case of

Finland, the highest R-squared obtained is 60.6 percent, the minimum is 60.2 percent, the

average is 60.4 percent, and the standard deviation is 0.001.
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Statistically similar decile combinations adding to less than one: Test

The ratio of the R-squared and beta coefficients of Brazil’s 27 decile
combinations to the corresponding Finish decile combinations were computed and

statistically analyzed next in order to answer RQ2.b’s hypotheses 2 and 3 (Table 4.126).

Table 4.126 - Ratio Analysis of the R-square and beta coefficients - Brazil’s

to the statistically corresponding Finland's decile combinations

N | Max | Min | Avg | StDev t-Vallle (null p-valu.e one p-valufe two
=1) tail tail
Beta 570 169 | 1.67 | 1.68 | 0.005 | 72756 7.50E-58 | 1.50E-57
Ratio
RS(.l 27| 145 | 1.44 | 1.44 | 0.001 1,769.78 6.89E-68 1.38E-67
Ratio

H2 — R-squared ratio — two-tailed

Upon repeated sampling form a population where the null hypothesis is true, one
would expect to see t-values this far or further from one, in either direction, in less than 1
out of 10,000 samples. Since the p-value is less than the pre-set alpha value of 0.05, it is
possible to reject the null hypothesis in favor of the alternative hypothesis. Therefore, one
can be at least 95 percent confident that among the population of decile combinations'
total income, changes in total income have different explanatory power across Brazil and

Finland.
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H3 — R-squared ratio —one-tailed

Upon repeated sampling form a population where the null hypothesis is true, one
would expect to see t-values this far or further from one in the hypothesized direction
(i.e., > 1), in less than 1 out of 10,000 samples. Since the p-value is less than the pre-set
alpha value of 0.05, but the mean R-square ratio of 1.44 is consistent in direction with the
alternative hypothesis (i.e., <1), it is possible to fail to reject the null hypothesis.
Therefore, one can be at least 95 percent confident that among the population of decile
combinations' total income, changes in total income have greater or equal explanatory

power for Brazil than for Finland.

H4 — Beta ratio — two-tailed

Upon repeated sampling form a population where the null hypothesis is true, one
would expect to see t-values this far or further from one, in either direction, in less than 1
out of 10,000 samples. Since the p-value is less than the pre-set alpha value of 0.05, it is
possible reject the null hypothesis in favor of the alternative hypothesis. Therefore, one
can be at least 95 percent confident that among the population of decile combinations'
total income, the income elasticity of investment measured in total income terms differ

across Brazil and Finland.
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HS5 — Beta ratio — one-tailed

Upon repeated sampling form a population where the null hypothesis is true, one
would expect to see t-values this far or further from one in the hypothesized direction, in
less than 1 out of 10,000 samples. Since the p-values are less than the pre-set alpha value
of 0.05, but the mean beta coefficient ratio of 1.68 is not consistent in direction with the
alternative hypothesis (i.e., <1), it is possible to fail to reject the null hypothesis.
Therefore, one can be at least 95 percent confident that among the population of decile
combinations' total income, the income elasticity of investment measured in total income
terms has greater or equal magnitudes for Finland than for Brazil.

Therefore, as indicated in Table 4.126, based on income-deciles with similar total
incomes, Brazil’s deciles show higher levels of linear association between FDI and total
income than Finland (i.e., Rsq ratio = 1.44). Furthermore, FDI going to Brazil is 1.68

times as income elastic as that going to Finland (i.e., Beta ratio = 1.70).

Decile combination adding to one

The results obtained by running the regression with all deciles for both Brazil and
Finland with the current case data are shown in Table 4.127. Based on the country level
total income, Brazil’s deciles show a higher level of linear association between FDI and
total income than Finland (i.e., Rsq ratio = 86.1 percent/60.1 percent = 1.43). Also, at the
country level unit of analysis, FDI going to Brazil is 1.91 times as income elastic as that

going to Finland (i.e., Beta ratio = 5.05/2.65 = 1.91).
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Table 4.127 — Simple Ratio of the R-square and Beta Coefficients - Brazil’s to

Finland’s.
N | Rsq | Beta Coefficient | p-value
BR (all deciles) | 15 | 86.1% 5.05 0.00%
FN (all deciles) | 15 | 60.1% 2.65 4.43%
Ratio 1.43 1.91

Statistically similar decile combinations adding to less than one: Profile

Graph 4.28 shows the prevalence of the individual deciles among the similar
decile combinations analyzed in this case. It reveals that in Brazil's case the decile
combinations considered were dominated by decile D1 followed in descending order by
D2, D4 and D3. In the case of Finland the prevalence of the deciles in the combinations
considered had the following descending order D1, D10, D2, D4, D9, D3, D8, D5, D6
and D7.

Therefore, in the case of Brazil, the decile prevalence described above is
associated with a decrease in the average income elasticity of FDI of 12.1 percent (i.e.,
from 5.05 to 4.44), and an increase in the average strength of the linear relationship
between total income and FDI of 1.3 percent (i.e., from 86.1 percent to 87.2 percent). In
Finland’s case, the decile prevalence described above is associated with a minor decrease
in the average income elasticity of FDI of 0.2 percent (i.e., from 2.65 to 2.64), and a
minor increase in the average strength of the linear relationship between total income and

FDI of 0.5 percent (i.e., from 60.1 percent to 60.4 percent).
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Summary

In summary, when considering the total income with 1 year FDI lag excluding
1981 FDI as an outlier observation, and for decile combinations that are also statically
undistinguishable in Gini coefficient terms, the FDI flows response to changes in total
income in Brazil and in Finland become slightly less similar in terms of the strength of
the linear relationship between these variables (i.e., 1.44 > 1.43 > 1) when income-
deciles with statistically similar total incomes are considered, than when the countries'
overall total incomes are considered. The FDI flows become more similar in terms of
their income elasticity of investment (i.e., 1.91 > 1.68 > 1) when income-deciles with
statistically similar total incomes are considered, than when the countries' overall total
incomes are considered.

Graph 4.28

Total income with 1 year lag excluding 1981 FDI as an outlier observation, and for decile
combinations that are also statically undistinguishable in Gini coefficient terms.
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27.  Total income with 1-year FDI

The twenty seventh case considered is based on the total income with 1 year FDI
lag. As noted in Table 4.128, there are 1,827 pairs of decile combinations adding to less
than one that have total incomes that are statistically undistinguishable between Finland
and Brazil. The summary of the results of regressing Brazil and Finland respective FDI
levels onto each of the respective decile combinations total income are also shown in

Table 4.128.

In the case of Brazil, the highest coefficient obtained is 4.02, the minimum is
3.58, the average is 3.73, and the standard deviation is 0.152. In the case of Finland, the
highest coefficient obtained is 6.19, the minimum is 5.24, the average is 5.71, and the

standard deviation is 0.463.

The R-squared in the case of Brazil has a maximum of 72.9 percent a minimum of
66.5 percent, an average of 69.1 percent, and a standard deviation of 0.011. In the case of
Finland, the highest R-squared obtained is 60.5 percent, the minimum is 58.1 percent, the

average is 59.3 percent, and the standard deviation is 0.004.
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Table 4.128 — Statistically Similar Decile Combinations — Summary of

Regression Results Across Brazil and Finland

Max | Min Avg | StDev
Brazil Total Income Coefficient | 4.02 3.58 3.73 0.152
Finland Total Income Coefficient | 6.19 5.24 5.71 0.463
Brazil R-square | 72.9% | 66.5% | 69.1% | 0.011
Finland R-square | 60.5% | 58.1% | 59.3% | 0.004

Number of Statistically Similar Decile

. . 1,827
Combinations

Statistically similar decile combinations adding to less than one: Test

The ratio of the R-squared and beta coefficients of Brazil’s 1,827 decile

combinations to the corresponding Finish decile combinations were computed and

statistically analyzed next in order to answer RQ2.b’s hypotheses 2 and 3 (Table 4.129).

Table 4.129 - Ratio Analysis of the R-square and beta coefficients - Brazil’s

to the statistically corresponding Finland's decile combinations

. t-value p-value one | p-value two

N | Max | Min | Avg | StDev (null = 1) tail tail
llzjttia:) 1,827 | 0.73 | 0.59 | 0.65 | 0.028 (524.20) 0.00E+00 0.00E+00
lgst‘ilo 1,827 | 1.25 | 1.11 | 1.16 | 0.020 | 341.76 | 0.00E+00 | 0.00E+00

510




H2 — R-squared ratio — two-tailed

Upon repeated sampling form a population where the null hypothesis is true, one
would expect to see t-values this far or further from one, in either direction, in less than 1
out of 10,000 samples. Since the p-value is less than the pre-set alpha value of 0.05, it is
possible to reject the null hypothesis in favor of the alternative hypothesis. Therefore, one
can be at least 95 percent confident that among the population of decile combinations'
total income, changes in total income have different explanatory power across Brazil and

Finland.

H3 — R-squared ratio —one-tailed

Upon repeated sampling form a population where the null hypothesis is true, one
would expect to see t-values this far or further from one in the hypothesized direction
(i.e., > 1), in less than 1 out of 10,000 samples. Since the p-value is less than the pre-set
alpha value of 0.05, but the mean R-square ratio of 1.16 is consistent in direction with the
alternative hypothesis (i.e., <l), it is possible to fail to reject the null hypothesis.
Therefore, one can be at least 95 percent confident that among the population of decile
combinations' total income, changes in total income have greater or equal explanatory

power for Brazil than for Finland.
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H4 — Beta ratio — two-tailed

Upon repeated sampling form a population where the null hypothesis is true, one
would expect to see t-values this far or further from one, in either direction, in less than 1
out of 10,000 samples. Since the p-value is less than the pre-set alpha value of 0.05, it is
possible reject the null hypothesis in favor of the alternative hypothesis. Therefore, one
can be at least 95 percent confident that among the population of decile combinations'
total income, the income elasticity of investment measured in total income terms differ

across Brazil and Finland.

HS5 — Beta ratio — one-tailed

Upon repeated sampling form a population where the null hypothesis is true, one
would expect to see t-values this far or further from one in the hypothesized direction, in
less than 1 out of 10,000 samples. Since the p-values are less than the pre-set alpha value
of 0.05, and the mean beta coefficient ratio of 0.65 is consistent in direction with the
alternative hypothesis (i.e., <1), it is possible to reject the null hypothesis. Therefore, one
can be at least 95 percent confident that among the population of decile combinations'
total income, the income elasticity of investment measured in total income terms has
greater or equal magnitudes for Brazil than for Finland.

Therefore, as indicated in Table 4.129, based on income-deciles with similar total
incomes, Brazil’s deciles show higher levels of linear association between FDI and total
income than Finland (i.e., Rsq ratio = 1.16). Furthermore, FDI going to Brazil is 1.68

times as income elastic as that going to Finland (i.e., Beta ratio = 1.65).
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Decile combination adding to one

The results obtained by running the regression with all deciles for both Brazil and
Finland with the current case data are shown in Table 4.130. Based on the country level
total income, Brazil’s deciles show a higher level of linear association between FDI and
total income than Finland (i.e., Rsq ratio = 65.1 percent/59.4 percent = 1.10). Also, at the
country level unit of analysis, FDI going to Brazil is 0.66 times as income elastic as that

going to Finland (i.e., Beta ratio = 3.78/5.72 = 0.66).

Table 4.130 — Simple Ratio of the R-square and Beta Coefficients - Brazil’s to

Finland’s.
N | Rsq | Beta Coefficient | p-value
BR (all deciles) | 16 | 65.1% 3.78 0.10%
FN (all deciles) | 16 | 59.4% 5.72 0.15%
Ratio 1.10 0.66

Statistically similar decile combinations adding to less than one: Profile

Graph 4.29 shows the prevalence of the individual deciles among the similar
decile combinations analyzed in this case. It reveals that in Brazil's case the decile
combinations considered were dominated by decile D1 followed in descending order by
D2, D3, D4, D5, D6 and D7. In the case of Finland the prevalence of the deciles in the
combinations considered had the following descending order D10, D9, D8, D7, D6, D5,
D4, D3, D2 and D1.

Therefore, in the case of Brazil, the decile prevalence described above is
associated with a decrease in the average income elasticity of FDI of 1.2 percent (i.e.,

from 3.78 to 3.73), and an increase in the average strength of the linear relationship
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between total income and FDI of 6.0 percent (i.e., from 65.1 percent to 69.1 percent). In
Finland’s case, the decile prevalence described above is associated with a minor decrease
in the average income elasticity of FDI of 0.2 percent (i.e., from 5.72 to 5.71), and a
minor decrease in the average strength of the linear relationship between total income and

FDI of 0.1 percent (i.e., from 59.4 percent to 59.3 percent).

Summary

In summary, when considering the total income with 1 year FDI lag, the FDI
flows response to changes in total income in Brazil and in Finland become sl/ightly less
similar in terms of the strength of the linear relationship between these variables (i.e.,
1.16 > 1.10 > 1) when income-deciles with statistically similar total incomes are
considered, than when the countries' overall total incomes are considered. The FDI flows
become marginally less similar in terms of their income elasticity of investment (i.e., 0.65
< .066 < 1) when income-deciles with statistically similar total incomes are considered,

than when the countries' overall total incomes are considered.
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Graph 4.29

Totalincome with 1 year FDI lag.
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28. Total income with 2-year FDI lag and for decile combinations that are also statically
undistinguishable in Gini coefficient terms.

The twenty eighth case considered is based on the total income with 2-year FDI
lag and for decile combinations that are also statically undistinguishable in Gini
coefficient terms. As noted in Table 4.131, there are 32 pairs of decile combinations
adding to less than one that have total incomes that are statistically undistinguishable
between Finland and Brazil. The summary of the results of regressing Brazil and Finland
respective FDI levels onto each of the respective decile combinations’ total income are

also shown in Table 4.130.
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Table 4.131 — Statistically Similar Decile Combinations — Summary of

Regression Results Across Brazil and Finland

Max | Min Avg | StDev
Brazil Total Income Coefficient | 3.18 3.15 3.17 | 0.023
Finland Total Income Coefficient | 2.97 2.82 2.86 | 0.092
Brazil R-square | 83.2% | 82.3% | 82.6% | 0.003
Finland R-square | 66.1% | 65.7% | 65.8% | 0.001

Number of Statistically Similar Decile 32

Combinations

In the case of Brazil, the highest coefficient obtained is 3.18, the minimum is

3.15, the average is 3.17, and the standard deviation is 0.023. In the case of Finland, the

highest coefficient obtained is 2.97, the minimum is 2.82, the average is 2.86, and the

standard deviation is 0.092.

The R-squared in the case of Brazil has a maximum of 83.2 percent a minimum of

82.3 percent, an average of 82.6 percent, and a standard deviation of 0.003. In the case of

Finland, the highest R-squared obtained is 66.1 percent, the minimum is 65.7 percent, the

average is 65.8 percent, and the standard deviation is 0.001.

Statistically similar decile combinations adding to less than one: Test

The ratio of the R-squared and beta coefficients of Brazil’s 32 decile

combinations to the corresponding Finish decile combinations were computed and

statistically analyzed next in order to answer RQ2.b’s hypotheses 2 and 3 (Table 4.132).
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Table 4.132 - Ratio Analysis of the R-square and beta coefficients - Brazil’s

to the statistically corresponding Finland's decile combinations

N | Max | Min | Avg | StDev t-vallle (null p-Valu.e one p-Valu.e two
=1) tail tail
Bet.a 32| 1.13 | 1.06 | 1.110 | 0.021 29.77 1.14E-24 2.28E-24
Ratio
RS(.l 32| 1.27 | 1.25 | 1.25 | 0.005 270.92 3.52E-54 7.04E-54
Ratio

H2 — R-squared ratio — two-tailed

Upon repeated sampling form a population where the null hypothesis is true, one
would expect to see t-values this far or further from one, in either direction, in less than 1
out of 10,000 samples. Since the p-value is less than the pre-set alpha value of 0.05, it is
possible to reject the null hypothesis in favor of the alternative hypothesis. Therefore, one
can be at least 95 percent confident that among the population of decile combinations'

total income, changes in Total income have different explanatory power across Brazil and

Finland.

H3 — R-squared ratio —one-tailed

Upon repeated sampling form a population where the null hypothesis is true, one
would expect to see t-values this far or further from one in the hypothesized direction
(i.e., > 1), in less than 1 out of 10,000 samples. Since the p-value is less than the pre-set
alpha value of 0.05, but the mean R-square ratio of 1.25 is not consistent in direction with
the alternative hypothesis (i.e., <l), it is possible to fail to reject the null hypothesis.

Therefore, one can be at least 95 percent confident that among the population of decile
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combinations' total income, changes in total income have greater or equal explanatory

power for Brazil than for Finland.

H4 — Beta ratio — two-tailed

Upon repeated sampling form a population where the null hypothesis is true, one
would expect to see t-values this far or further from one, in either direction, in less than 1
out of 10,000 samples. Since the p-value is less than the pre-set alpha value of 0.05, it is
possible reject the null hypothesis in favor of the alternative hypothesis. Therefore, one
can be at least 95 percent confident that among the population of decile combinations'
total income, the income elasticity of investment measured in total income terms differ

across Brazil and Finland.

HS — Beta ratio — one-tailed

Upon repeated sampling form a population where the null hypothesis is true, one
would expect to see t-values this far or further from one in the hypothesized direction, in
less than 1 out of 10,000 samples. Since the p-values are less than the pre-set alpha value
of 0.05, but the mean beta coefficient ratio of 1.11 is not consistent in direction with the
alternative hypothesis (i.e., <1), it is possible to fail to reject the null hypothesis.
Therefore, one can be at least 95 percent confident that among the population of decile
combinations' total income, the income elasticity of investment measured in total income
terms has greater or equal magnitudes for Brazil than for Finland.

Therefore, as indicated in Table 4.132, based on income-deciles with similar total

incomes, Brazil’s deciles show higher levels of linear association between FDI and total
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income than Finland (i.e., Rsq ratio = 1.25). Furthermore, FDI going to Brazil is 1.11

times as income elastic as that going to Finland (i.e., Beta ratio=1.11).

Decile combination adding to one

The results obtained by running the regression with all deciles for both Brazil and
Finland with the current case data are shown in Table 4.133. Based on the country level
total income, Brazil’s deciles show a higher level of linear association between FDI and
total income than Finland (i.e., Rsq ratio = 76.3 percent/65.8 percent = 1.16). Also, at the
country level unit of analysis, FDI going to Brazil is 1.11 times as income elastic as that

going to Finland (i.e., Beta ratio = 3.20/2.87 = 1.113).

Table 4.133 — Simple Ratio of the R-square and Beta Coefficients - Brazil’s to

Finland’s
N | Rsq | Beta Coefficient | p-value
BR (all deciles) | 16 | 76.3% 3.20 0.06%
FN (all deciles) | 16 | 65.8% 2.87 3.17%
Ratio 1.16 1.113

Statistically similar decile combinations adding to less than one: Profile

Graph 4.30 shows the prevalence of the individual deciles among the similar
decile combinations analyzed in this case. It reveals that in Brazil's case the decile
combinations considered were dominated by decile D1 followed in descending order D2,
D4 and D3. In the case of Finland the prevalence of the deciles in the combinations
considered had the following descending order D1, D2, D10, D9, D3, D4, D8, D5, D6

and D7.
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Therefore, in the case of Brazil, the decile prevalence described above is
associated with an increase in the average income elasticity of FDI of 1.0 percent (i.e.,
from 3.78 to 3.82), and an increase in the average strength of the linear relationship
between total income and FDI of 7.8 percent (i.e., from 65.1 percent to 70.2 percent). In
Finland’s case, the decile prevalence described above is associated with a minor decrease
in the average income elasticity of FDI of 0.9 percent (i.e., from 5.72 to 5.67), and a
minor increase in the average strength of the linear relationship between total income and

FDI of 0.5 percent (i.e., from 59.4 percent to 59.7 percent).

Summary

In summary, when considering the total income with a 1-year FDI lag and for
decile combinations that are also statically undistinguishable in Gini coefficient terms,
the FDI flows response to changes in total income in Brazil and in Finland become /ess
similar in terms of the strength of the linear relationship between these variables (i.e.,
1.25 > 1.16 > 1) when income-deciles with statistically similar total incomes are
considered, than when the countries' overall total incomes are considered. The FDI flows
become minimally more similar in terms of their income elasticity of investment (i.e.,
1.113 > 1.110 > 1) when income-deciles with statistically similar total incomes are

considered, than when the countries' overall total incomes are considered.
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Graph 4.30

Total income with 2 year lag, and for decile combinations thatare also statically
undistinguishable in Gini coefficient terms.
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29. Total income with 2-year FDI lag

The twenty ninth case considered is based on the total income with 2-year FDI
lag. As noted in Table 4.134, there are 1,832 pairs of decile combinations adding to less
than one that have total incomes that are statistically undistinguishable between Finland
and Brazil. The summary of the results of regressing Brazil and Finland respective FDI
levels onto each of the respective decile combinations’ total income are also shown in

Table 4.134.

In the case of Brazil, the highest coefficient obtained is 3.22, the minimum is
3.09, the average is 3.14, and the standard deviation is 0.062. In the case of Finland, the
highest coefficient obtained is 2.99, the minimum is 2.64, the average is 2.86, and the

standard deviation is 0.143.
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The R-squared in the case of Brazil has a maximum of 87.2 percent a minimum of

78.1 percent, an average of 81.2 percent, and a standard deviation of 0.014. In the case of

Finland, the highest R-squared obtained is 66.1 percent, the minimum is 64.9 percent, the

average is 65.7 percent, and the standard deviation is 0.002.

Table 4.134 — Statistically Similar Decile Combinations — Summary of Regression

Results Across Brazil and Finland

Max | Min Avg | StDev
Brazil Total Income Coefficient | 3.22 3.09 3.14 | 0.062
Finland Total Income Coefficient | 2.99 2.64 2.86 | 0.143
Brazil R-square | 87.2% | 78.1% | 81.2% | 0.014
Finland R-square | 66.1% | 64.9% | 65.7% | 0.002

Number of Statistically Similar Decile 1,832

Combinations

Statistically similar decile combinations adding to less than one: Test

The ratio of the R-squared and beta coefficients of Brazil’s 1,832 decile

combinations to the corresponding Finish decile combinations were computed and

statistically analyzed next in order to answer RQ2.b’s hypotheses 2 and 3 (Table 4.135).
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Table 4.135 - Ratio Analysis of the R-square and beta coefficients - Brazil’s to the

statistically corresponding Finland's decile combinations

. t-value p-value one | p-value two

N [Max | Min| Ave | SDY | qui=1) | tail tail
11:::; 1,832 | 1.20 | 1.03 | 1.10 | 0.029 | 144.87 0.00E+00 | 0.00E+00
15;(110 1,832 | 1.33 | 1.18 | 1.23 | 0.022 |  463.46 0.00E+00 | 0.00E+00

H2 — R-squared ratio — two-tailed

Upon repeated sampling form a population where the null hypothesis is true, one
would expect to see t-values this far or further from one, in either direction, in less than 1
out of 10,000 samples. Since the p-value is less than the pre-set alpha value of 0.05, it is
possible to reject the null hypothesis in favor of the alternative hypothesis. Therefore, one
can be at least 95 percent confident that among the population of decile combinations'
total income, changes in Total income have different explanatory power across Brazil and

Finland.

H3 — R-squared ratio —one-tailed

Upon repeated sampling form a population where the null hypothesis is true, one
would expect to see t-values this far or further from one in the hypothesized direction
(i.e., > 1), in less than 1 out of 10,000 samples. Since the p-value is less than the pre-set
alpha value of 0.05, but the mean R-square ratio of 1.23 is not consistent in direction with
the alternative hypothesis (i.e., <l), it is possible to fail to reject the null hypothesis.

Therefore, one can be at least 95 percent confident that among the population of decile
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combinations' total income, changes in total income have greater or equal explanatory

power for Brazil than for Finland.

H4 — Beta ratio — two-tailed

Upon repeated sampling form a population where the null hypothesis is true, one
would expect to see t-values this far or further from one, in either direction, in less than 1
out of 10,000 samples. Since the p-value is less than the pre-set alpha value of 0.05, it is
possible reject the null hypothesis in favor of the alternative hypothesis. Therefore, one
can be at least 95 percent confident that among the population of decile combinations'
total income, the income elasticity of investment measured in total income terms differ

across Brazil and Finland.

HS — Beta ratio — one-tailed

Upon repeated sampling form a population where the null hypothesis is true, one
would expect to see t-values this far or further from one in the hypothesized direction, in
less than 1 out of 10,000 samples. Since the p-values are less than the pre-set alpha value
of 0.05, but the mean beta coefficient ratio of 1.10 is not consistent in direction with the
alternative hypothesis (i.e., <1), it is possible to fail to reject the null hypothesis.
Therefore, one can be at least 95 percent confident that among the population of decile
combinations' total income, the income elasticity of investment measured in total income
terms has greater or equal magnitudes for Brazil than for Finland.

Therefore, as indicated in Table 4.135, based on income-deciles with similar total

incomes, Brazil’s deciles show higher levels of linear association between FDI and total
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income than Finland (i.e., Rsq ratio = 1.23). Furthermore, FDI going to Brazil is 1.10

times as income elastic as that going to Finland (i.e., Beta ratio = 1.10).

Decile combination adding to one

The results obtained by running the regression with all deciles for both Brazil and
Finland with the current case data are shown in Table 4.136. Based on the country level
total income, Brazil’s deciles show a higher level of linear association between FDI and
total income than Finland (i.e., Rsq ratio = 76.3 percent/65.8 percent = 1.16). Also, at the
country level unit of analysis, FDI going to Brazil is 1.11 times as income elastic as that

going to Finland (i.e., Beta ratio = 3.20/2.87 = 1.11).

Table 4.136 — Simple Ratio of the R-square and Beta Coefficients - Brazil’s to

Finland’s
N | Rsq | Beta Coefficient | p-value
BR (all deciles) | 16 | 76.3% 3.20 0.06%
FN (all deciles) | 16 | 65.8% 2.87 3.17%
Ratio 1.16 1.11

Statistically similar decile combinations adding to less than one: Profile

Graph 4.31 shows the prevalence of the individual deciles among the similar
decile combinations analyzed in this case. It reveals that in Brazil's case the decile
combinations considered were dominated by decile D1 followed in descending order D2,

D3, D4, D5, D6 and D7. In the case of Finland the prevalence of the deciles in the
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combinations considered had the following descending order D10, D9, D8, D7, D6, DS,
D4, D3, D2 and D1.

Therefore, in the case of Brazil, the decile prevalence described above is
associated with a decrease in the average income elasticity of FDI of 1.7 percent (i.e.,
from 3.20 to 3.14), and an increase in the average strength of the linear relationship
between total income and FDI of 6.4 percent (i.e., from 76.3 percent to 81.2 percent). In
Finland’s case, the decile prevalence described above is associated with a minor decrease
in the average income elasticity of FDI of 0.2 percent (i.e., from 2.87 to 2.86), and a
minor decrease in the average strength of the linear relationship between total income and

FDI of 0.1 percent (i.e., from 65.8 percent to 65.7 percent).

Summary

In summary, when considering the total income with 2-year FDI lag and for decile
combinations that are also statically undistinguishable in Gini coefficient terms, the FDI
flows response to changes in total income in Brazil and in Finland become /ess similar in
terms of the strength of the linear relationship between these variables (i.e., 1.23 > 1.16 >
1) when income-deciles with statistically similar total incomes are considered, than when
the countries' overall total incomes are considered. The FDI flows become minimally
more similar in terms of their income elasticity of investment (i.e., 1.11 > 1.10 > 1) when
income-deciles with statistically similar total incomes are considered, than when the

countries' overall total incomes are considered.
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Graph 4.31

Totalincome with 2 year FDI lag.
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30. Total income with 3-year FDI lag and for decile combinations that are also statically

undistinguishable in Gini coefficient terms.

The thirtieth case considered is based on the total income with 3-year FDI lag and
for decile combinations that are also statically undistinguishable in Gini coefficient terms.
As noted in Table 4.137, there are 32 pairs of decile combinations adding to less than one
that have total incomes that are statistically undistinguishable between Finland and
Brazil. The summary of the results of regressing Brazil and Finland respective FDI levels
onto each of the respective decile combinations’ total income are also shown in Table

4.137.

527



Table 4.137 — Statistically Similar Decile Combinations — Summary of

Regression Results Across Brazil and Finland

Max | Min Avg | StDev
Brazil Total Income Coefficient | 3.10 3.08 3.09 | 0.011
Finland Total Income Coefficient | 3.02 295 | 2.996 | 0.039
Brazil R-square | 79.0% | 78.2% | 78.4% | 0.003
Finland R-square | 63.9% | 61.1% | 63.1% | 0.008

Number of Statistically Similar Decile 32

Combinations

In the case of Brazil, the highest coefficient obtained is 3.10, the minimum is

3.08, the average is 3.09, and the standard deviation is 0.011. In the case of Finland, the

highest coefficient obtained is 3.02, the minimum is 2.95, the average is 3.00, and the

standard deviation is 0.039.

The R-squared in the case of Brazil has a maximum of 79.0 percent a minimum of

78.2 percent, an average of 78.4 percent, and a standard deviation of 0.003. In the case of

Finland, the highest R-squared obtained is 63.9 percent, the minimum is 61.1 percent, the

average is 63.1 percent, and the standard deviation is 0.008.

Statistically similar decile combinations adding to less than one: Test

The ratio of the R-squared and beta coefficients of Brazil’s 32 decile

combinations to the corresponding Finish decile combinations were computed and

statistically analyzed next in order to answer RQ2.b’s hypotheses 2 and 3 (Table 4.138).
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Table 4.138 - Ratio Analysis of the R-square and beta coefficients - Brazil’s

to the statistically corresponding Finland's decile combinations

N | Max | Min | Avg | StDev t-Vallle (null p-Valu.e one p-valufe two
=1) tail tail
Beta
. 32| 1.05 | 1.02 | 1.03 | 0.008 21.77 1.21E-20 2.42E-20
Ratio
RS(.I 32| 1.29 | 1.23 | 1.24 | 0.020 70.12 5.07E-36 1.01E-35
Ratio

H2 — R-squared ratio — two-tailed

Upon repeated sampling form a population where the null hypothesis is true, one
would expect to see t-values this far or further from one, in either direction, in less than 1
out of 10,000 samples. Since the p-value is less than the pre-set alpha value of 0.05, it is
possible to reject the null hypothesis in favor of the alternative hypothesis. Therefore, one
can be at least 95 percent confident that among the population of decile combinations'

total income, changes in Total income have different explanatory power across Brazil and

Finland.

H3 — R-squared ratio —one-tailed

Upon repeated sampling form a population where the null hypothesis is true, one
would expect to see t-values this far or further from one in the hypothesized direction
(i.e., > 1), in less than 1 out of 10,000 samples. Since the p-value is less than the pre-set
alpha value of 0.05, but the mean R-square ratio of 1.24 is not consistent in direction with
the alternative hypothesis (i.e., <l), it is possible to fail to reject the null hypothesis.

Therefore, one can be at least 95 percent confident that among the population of decile
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combinations' total income, changes in total income have greater or equal explanatory

power for Brazil than for Finland.

H4 — Beta ratio — two-tailed

Upon repeated sampling form a population where the null hypothesis is true, one
would expect to see t-values this far or further from one, in either direction, in less than 1
out of 10,000 samples. Since the p-value is less than the pre-set alpha value of 0.05, it is
possible reject the null hypothesis in favor of the alternative hypothesis. Therefore, one
can be at least 95 percent confident that among the population of decile combinations'
total income, the income elasticity of investment measured in total income terms differ

across Brazil and Finland.

HS — Beta ratio — one-tailed

Upon repeated sampling form a population where the null hypothesis is true, one
would expect to see t-values this far or further from one in the hypothesized direction, in
less than 1 out of 10,000 samples. Since the p-values are less than the pre-set alpha value
of 0.05, but the mean beta coefficient ratio of 1.03 is not consistent in direction with the
alternative hypothesis (i.e., <1), it is possible to fail to reject the null hypothesis.
Therefore, one can be at least 95 percent confident that among the population of decile
combinations' total income, the income elasticity of investment measured in total income
terms has greater or equal magnitudes for Brazil than for Finland.

Therefore, as indicated in Table 4.138, based on income-deciles with similar total

incomes, Brazil’s deciles show higher levels of linear association between FDI and total
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income than Finland (i.e., Rsq ratio = 1.24). Furthermore, FDI going to Brazil is 1.03

times as income elastic as that going to Finland (i.e., Beta ratio = 1.03).

Decile combination adding to one

The results obtained by running the regression with all deciles for both Brazil and
Finland with the current case data are shown in Table 4.139. Based on the country level
total income, Brazil’s deciles show a higher level of linear association between FDI and
total income than Finland (i.e., Rsq ratio = 75.2 percent/62.8 percent = 1.20). Also, at the
country level unit of analysis, FDI going to Brazil is 1.05 times as income elastic as that

going to Finland (i.e., Beta ratio = 3.14/3.00 = 1.05).

Table 4.139 — Simple Ratio of the R-square and Beta Coefficients - Brazil’s to

Finland’s.
N | Rsq | Beta Coefficient | p-value
BR (all deciles) | 16 | 75.2% 3.14 0.05%
FN (all deciles) | 16 | 62.8% 3.0000 2.63%
Ratio 1.20 1.05

Statistically similar decile combinations adding to less than one: Profile

Graph 4.32 shows the prevalence of the individual deciles among the similar
decile combinations analyzed in this case. It reveals that in Brazil's case the decile
combinations considered were dominated by decile D1 followed in descending order D2,
D4, and D3. In the case of Finland the prevalence of the deciles in the combinations
considered had the following descending order D1, D2, D10, D9, D3, D4, DS, D5, D6,

and D7.
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Therefore, in the case of Brazil, the decile prevalence described above is
associated with a decrease in the average income elasticity of FDI of 1.4 percent (i.e.,
from 3.14 to 3.09), and an increase in the average strength of the linear relationship
between total income and FDI of 4.3 percent (i.e., from 75.2 percent to 78.4 percent). In
Finland’s case, the decile prevalence described above is associated with a minor decrease
in the average income elasticity of FDI of 0.1 percent (i.e., from 3.000 to 2.996), and a
minor increase in the average strength of the linear relationship between total income and

FDI of 0.5 percent (i.e., from 62.8 percent to 63.1 percent).

Summary

In summary, when considering the total income with 3-year FDI lag and for decile
combinations that are also statically undistinguishable in Gini coefficient terms, the FDI
flows response to changes in total income in Brazil and in Finland become /ess similar in
terms of the strength of the linear relationship between these variables (i.e., 1.24 > 1.20 >
1) when income-deciles with statistically similar total incomes are considered, than when
the countries' overall total incomes are considered. The FDI flows become marginally
more similar in terms of their income elasticity of investment (i.e., 1.05 > 1.03 > 1) when
income-deciles with statistically similar total comes are considered, than when the

countries' overall total incomes are considered.
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Graph 4.32

Total income with 2 yearlag, and fordecile combinations thatare also statically
undistinguishable in Gini coefficient terms.
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31. Total income with 3-year FDI lag

The thirty first case considered is based on the total income with 3-year FDI lag.
As noted in Table 4.140, there are 1,832 pairs of decile combinations adding to less than
one that have total incomes that are statistically undistinguishable between Finland and
Brazil. The summary of the results of regressing Brazil and Finland respective FDI levels
onto each of the respective decile combinations’ total income are also shown in Table

4.140.

In the case of Brazil, the highest coefficient obtained is 3.12, the minimum is

3.01, the average is 3.07, and the standard deviation is 0.050. In the case of Finland, the
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highest coefficient obtained is 3.12, the minimum is 2.77, the average is 2.99, and the

standard deviation is 0.066.

The R-squared in the case of Brazil has a maximum of 79.9 percent a minimum of

73.6 percent, an average of 77.0 percent, and a standard deviation of 0.014. In the case of

Finland, the highest R-squared obtained is 66.8 percent, the minimum is 58.0 percent, the

average is 62.8 percent, and the standard deviation is 0.014.

Table 4.140 — Statistically Similar Decile Combinations — Summary of

Regression Results Across Brazil and Finland

Max | Min Avg | StDev
Brazil Total Income Coefficient | 3.12 3.01 3.07 | 0.050
Finland Total Income Coefficient | 3.12 2.77 2.99 | 0.066
Brazil R-square | 79.9% | 73.6% | 77.0% | 0.014
Finland R-square | 66.8% | 58.0% | 62.8% | 0.014

Number of Statistically Similar Decile 1,832

Combinations

Statistically similar decile combinations adding to less than one: Test

The ratio of the R-squared and beta coefficients of Brazil’s 1,832 decile

combinations to the corresponding Finish decile combinations were computed and

statistically analyzed next in order to answer RQ2.b’s hypotheses 2 and 3 (Table 4.141).
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Table 4.141 - Ratio Analysis of the R-square and beta coefficients - Brazil’s

to the statistically corresponding Finland's decile combinations

. t-value p-value one | p-value two

N [Max | Min| Ave | SDY | qui=1) | tail tail
11:::; 1,832 | 112 1 0.98 | 1.02 | 0.015 |  71.11 0.00E+00 | 0.00E+00
15;(110 1,832 | 1.37 | 1.14 | 1.23 | 0.038 | 252.99 0.00E+00 | 0.00E+00

H2 — R-squared ratio — two-tailed

Upon repeated sampling form a population where the null hypothesis is true, one
would expect to see t-values this far or further from one, in either direction, in less than 1
out of 10,000 samples. Since the p-value is less than the pre-set alpha value of 0.05, it is
possible to reject the null hypothesis in favor of the alternative hypothesis. Therefore, one
can be at least 95 percent confident that among the population of decile combinations'
total income, changes in Total income have different explanatory power across Brazil and

Finland.

H3 — R-squared ratio —one-tailed

Upon repeated sampling form a population where the null hypothesis is true, one
would expect to see t-values this far or further from one in the hypothesized direction
(i.e., > 1), in less than 1 out of 10,000 samples. Since the p-value is less than the pre-set
alpha value of 0.05, but the mean R-square ratio of 1.23 is not consistent in direction with

the alternative hypothesis (i.e., <l), it is possible to fail to reject the null hypothesis.
535




Therefore, one can be at least 95 percent confident that among the population of decile
combinations' total income, changes in total income have greater or equal explanatory

power for Brazil than for Finland.

H4 — Beta ratio — two-tailed

Upon repeated sampling form a population where the null hypothesis is true, one
would expect to see t-values this far or further from one, in either direction, in less than 1
out of 10,000 samples. Since the p-value is less than the pre-set alpha value of 0.05, it is
possible reject the null hypothesis in favor of the alternative hypothesis. Therefore, one
can be at least 95 percent confident that among the population of decile combinations'
total income, the income elasticity of investment measured in total income terms differ

across Brazil and Finland.

HS — Beta ratio — one-tailed

Upon repeated sampling form a population where the null hypothesis is true, one
would expect to see t-values this far or further from one in the hypothesized direction, in
less than 1 out of 10,000 samples. Since the p-values are less than the pre-set alpha value
of 0.05, but the mean beta coefficient ratio of 1.02 is not consistent in direction with the
alternative hypothesis (i.e., <1), it is possible to fail to reject the null hypothesis.

Therefore, one can be at least 95 percent confident that among the population of decile
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combinations' total income, the income elasticity of investment measured in total income
terms has greater or equal magnitudes for Brazil than for Finland.

Therefore, as indicated in Table 4.140, based on income-deciles with similar total
incomes, Brazil’s deciles show higher levels of linear association between FDI and total
income than Finland (i.e., Rsq ratio = 1.23). Furthermore, FDI going to Brazil is 1.02

times as income elastic as that going to Finland (i.e., Beta ratio = 1.02).

Decile combination adding to one

The results obtained by running the regression with all deciles for both Brazil and
Finland with the current case data are shown in Table 4.142. Based on the country level
total income, Brazil’s deciles show a higher level of linear association between FDI and
total income than Finland (i.e., Rsq ratio = 75.2 percent/62.8 percent = 1.20). Also, at the
country level unit of analysis, FDI going to Brazil is 1.05 times as income elastic as that

going to Finland (i.e., Beta ratio = 3.14/3.00 = 1.05).

Table 4.142 — Simple Ratio of the R-square and Beta Coefficients - Brazil’s to

Finland’s
N | Rsq | Beta Coefficient | p-value
BR (all deciles) | 16 | 75.2% 3.14 0.05%
FN (all deciles) | 16 | 62.8% 3.00 2.63%
Ratio 1.20 1.05
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Statistically similar decile combinations adding to less than one: Profile

Graph 4.33 shows the prevalence of the individual deciles among the similar
decile combinations analyzed in this case. It reveals that in Brazil's case the decile
combinations considered were dominated by decile D1 followed in descending order D2,
D3, D4, D5, D6 and D7. In the case of Finland the prevalence of the deciles in the
combinations considered had the following descending order D10, D9, D8, D7, D6, D5,
D4, D3, D2 and D1.

Therefore, in the case of Brazil, the decile prevalence described above is
associated with a decrease in the average income elasticity of FDI of 2.2 percent (i.e.,
from 3.14 to 3.07), and an increase in the average strength of the linear relationship
between total income and FDI of 2.4 percent (i.e., from 75.2 percent to 77.0 percent). In
Finland’s case, the decile prevalence described above is associated with a minor decrease
in the average income elasticity of FDI of 0.2 percent (i.e., from 3.00 to 2.99), and no
change in the average strength of the linear relationship between total income and FDI of

0.0 percent (i.e., from 62.8 percent to 62.8 percent).

Summary

In summary, when considering the total income with 3-year FDI lag and for decile
combinations that are also statically undistinguishable in Gini coefficient terms, the FDI
flows response to changes in total income in Brazil and in Finland become slightly less
similar in terms of the strength of the linear relationship between these variables (i.e.,

1.23 > 1.20 > 1) when income-deciles with statistically similar total incomes are
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considered, than when the countries' overall total incomes are considered. The FDI flows
become minimally more similar in terms of their income elasticity of investment (i.e.,
1.05 > 1.02 > 1) when income-deciles with statistically similar total incomes are

considered, than when the countries' overall total incomes are considered.

Graph 4.33

Total income with 3 yearlag, and and for decile combinations that are also statically
undistinguishable in Gini coefficient terms.
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4.4.b.iii.1 - Finland and Brazil: Summary and Conclusion

Table 4.142 below summarizes the information analyzed in this section. The first
column indicates the case number considered, the second column indicates the
independent variable used in the analysis, the third column shows the FDI lag year, the

fourth column indicates if 1984's FDI was considered an outlier or not, and columns five
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through seven indicate if the deciles considered were also similar in terms of per-capita
income, total income, and Gini coefficients. Columns eight through nineteen display the
R-square, beta coefficients, R-square ratio and beta coefficient ratio obtained. Finally,
columns twenty through twenty five shows the conclusions related to hypotheses 2

through 5 and RQ2.b.

The first thing to note is that the H2 and H4 null hypotheses are always rejected.
Thus, one can be at least 95 percent confident that among the population of decile
combinations' total income, the changes in total income have different explanatory power
across Brazil and Finland, and the income elasticity of investment measured in total
income terms differ across Brazil and Finland.

Regarding H3, in most of the cases the null hypothesis could not be rejected.
Thus, one can be at least 95 percent confident that among the population of decile
combinations' total income, changes in total income have greater or equal explanatory
power for Brazil than for Finland. Also, observe that H5’s null hypothesis could not be
rejected in most of the cases. Therefore, one can be at least 95 percent confident that
among the population of decile total income the income elasticity of investment measured
in total income has greater or equal magnitudes for Brazil than for Finland.

Furthermore, the FDI flows response to changes in per-capita income in Brazil
and in Finland on average become slightly more similar in terms of the strength of the
linear relationship between these variables when statistically similar income-deciles are
considered, than when countries' income-levels are considered. However, the FDI flows

response to changes in total income in Brazil and in Finland on average become more
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different in terms of the strength of the linear relationship between these variables when
statistically similar income-deciles are considered, than when countries' income-levels are
considered.

Moreover, the FDI flows response to changes in per-capita income in Brazil and
in Finland on average become more similar in terms of the income elasticity of
investment when statistically similar income-deciles are considered, than when countries'
income-levels are considered. Likewise, the FDI flows response to changes in total
income in Brazil and in Finland on average become more similar in terms of income
elasticity of investment when statistically similar income-deciles are considered, than
when countries' income-levels are considered.

Therefore, in most of the cases considered here, the strength of the linear
relationship between FDI and income (total and per-capita) became less alike, while the
income elasticity of investment became more alike when statistically similar income-

deciles across Finland and Brazil are considered.
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Table 4.143 Results Summary: Finland and Brazil
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4.5- Chapter's Conclusion
This concluding section synthesizes the knowledge obtained in the analysis

presented in this chapter and the conclusions derived from it.

Research question 1, hypothesis 1

Based on the analysis of research question 1's hypothesis 1, the overall conclusion
is that the variations in income-levels in high-income countries impact foreign direct
investment flows, since there are always income-decile combinations with less than all
income-deciles in them that have higher explanatory powers than that of the model
containing all income-deciles. This conclusion is backed by the unanimous support for
the alternative of hypothesis 1, which was investigated across different samples. The
samples analyzed included the flow of FDI with different time lags (i.e., 2, 3, and 5-years
of lag), different country combinations (i.e., with and without smaller EU economies and
Norway), and individual HICs (i.e., U.K., Italy, and France).

Three key observations in this analysis were:

1. The combinations with the higher explanatory powers were mostly composed of

few deciles (i.e., mostly one or two).

2. Among all the top ten decile combinations ranked by R-square there were at most

five deciles present.

3. In most cases analyzed, the lower deciles dominate the combinations with higher
explanatory powers with the exception of the three single country time series

cases analyzed.
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These observations suggest two basic conclusions:
On average the true scale of the markets sought by MNE's through FDI may be as

low as 10 percent to 20 percent of the size of a country's economy.

The variations in income among the lower deciles are on average more important

for FDI flows than that of the higher income-deciles or that of the entire country.

The implications of these two conclusions are:

Research concerned with the scale of the markets sought by MNEs in any
particular country would benefit from considering the breakdown of income-
segmented markets by income-quantiles, since that may provide the researcher

with a more accurate measure of scale of the markets sought by MNEs.

The relative level of risk aversion of long-term investors can be gagged by
considering the breakdown of a country’s income-segmented markets by income-

quantiles in relation to the Gini coefficient’s trend.

This second implication is not so obvious, but to understand it first, recall the

discussion in the appendix of Chapter 3, and consider the following conclusions obtained:

If aggregate income is growing, but the distribution of income is deteriorating, the
income of the deciles losing income share (i.e., the lower income-deciles) is

growing less than proportionately to the country’s income.

If aggregate income is growing, but the distribution of income is improving, the
income of the deciles gaining income share (i.e., the lower income-deciles) is

growing more than proportionately to the country’s income.
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Second, recall the following empirical observations presented in this chapter:
e The average Gini coefficient for the sample that excludes the smaller EU

economies and Norway exhibits a positive linear pattern across time.

o Likewise, the average log of GDP per-capita for this sample also exhibits a

positive linear pattern across time.

Therefore, what the empirically observable income-decile profile of the second
basic conclusion above suggests together with a Gini coefficient that is growing on
average and the upward income trend is that long-term investments are on average more
conservative/risk-averse than the average country level figures would suggest. This is so
because the income of the lower deciles is growing less than proportionately to the
country’s average incomes, since their income shares are falling as the Gini coefficient
deteriorates. In other words, on average the level of economic growth implied by the
deciles losing income share (i.e., the lower deciles) is perceived as more sustainable than
that implied by the country level economic growth from the point of view of long-term
investors.

The application of this conclusion to the cases of the U.K., Italy and France are:

In the case of the UK., long-term investments are less conservative/risk-averse
than the average country level figure would suggest. This is so because the combinations
with the highest explanatory power are those dominated by decile D10, and D10 is
growing more than proportionately to the country’s average incomes, since its income
share is growing as the Gini coefficient deteriorates. In other words, the level of
economic growth implied by D10 is less sustainable than that implied by the country
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level economic growth. Moreover, the true scale of this market for MNEs may be as low
as 10 percent of the economy’s size.

In the case of France, long-term investments are more conservative/risk-averse
than the average country level figure would suggest. This is so because the combinations
with the highest explanatory power are those dominated by decile D10, and D10 is
growing less than proportionately to the country’s average incomes, since its income
share is shrinking as the Gini coefficient improves. In other words, the level of economic
growth implied by D10 is more sustainable than that implied by the country level
economic growth. Moreover, the true scale of this market for MNEs may be as low as 10
percent of the economy’s size.

In the case of Italy, the combinations with the highest explanatory power are those
dominated by deciles D6 and D8, which are growing more than proportionately to the
country’s average income, since their income shares are growing as the Gini coefficient
improves. Therefore, long-term investments are less conservative/risk-averse than the
average country level figures would suggest. In other words, the level of economic
growth implied by D6 and DS are less sustainable than that implied by the country level
economic growth. Moreover, the true scale of this market for MNEs may be as low as 20

percent of the economy’s size.

Research question 1, hypothesis 2
In general, it was observable in this analysis in this chapter that the more
prevalent/dominant decile combinations included deciles that are close together. Hence,

the income-decile combinations that exhibit greater explanatory power/stronger linear
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relationship with the dependent variable are also on average the more homogeneous
income-decile combinations.

As noted in Chapters 1 and 3, this together with the support for hypothesis 1
provides evidence that a country’s total and per-capita income loses explanatory power as
the Gini coefficient moves away from zero. In other words, a comparison based on
country level income data may be on average biased towards those countries or group of
countries with more equitable distribution of income.

The implication of this result to the literature is that when across country
comparisons are made which depend on income, one should also search to understand the

extent to which differences in income distribution may bias the results.

Research question 1, hypothesis 3

Support for the alternative of this hypothesis was only found in 1/4 of the cases
analyzed. Therefore, unlike the case of hypotheses 1 and 2, here there is weaker evidence
that a country’s total and per-capita income loses explanatory power as the Gini
coefficient moves away from zero.

Nonetheless the reason why there might not be more support for the alternative
hypothesis here is because the average values of the high and low Gini coefficient groups
among the HICs considered are not different enough. Therefore, it is possible that there is
a particular threshold level for the difference among the high and low Gini coefficient
groups beyond which the predictions of this alternative hypothesis proposed becomes

more general.
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Moreover, this problem was aggravated by splitting the samples into groups with
too few countries in them. For instance, after removing the smaller EU economies and
Norway from the sample only 11 countries are left in the sample to be divided into a high
and a low Gini coefficient group. Observe that the results after removing the smaller EU
economies and Norway all show a larger gain in explanatory power for the low Gini
coefficient group rather than for the high Gini coefficient group as was expected.

Therefore, the test for hypothesis 3 should benefit from the use of bigger and

more diverse samples in future research.

Research question 2.a, hypothesis 1

The impact of shifts in income in the presence of a non-linear income-
consumption path analytical framework developed in Chapter 3 suggests that firms
producing high-income elasticity of demand goods (i.e., luxuries); benefit relatively more
from becoming MNEs and engaging in HFDI activities than those producing necessities.
This is because, ceteris paribus, the aggregate demand levels for such firms’ products are
more exposed to the combined effects of economic fluctuations and changes to the
distribution of income, when the income-consumption expansion path is non-linear.

Therefore, it is expected that the income elasticity of investment be higher than
one for the income-decile combinations that exhibit a higher coefficient of multiple
determination (i.e., R?) than that obtained from the income-decile combination that
includes all income-deciles. The assessment of this hypothesis was conducted based on

the FDI-lagged by 2, 3, and 5-years on the sample including: Australia, Canada, France,
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Germany, Israel, Italy, Korea, New Zealand, Switzerland, United Kingdom and United
States.

It was observed in Chapter 3 that the means of the income per-capita of lags 2 and
3 have values above one. Therefore, when the income per-capita is the independent
variable, the null hypothesis is rejected in favor of the alternative hypothesis for the cases
where FDI is lagged by 2 and 3-years, but not for the case where FDI is lagged by 5-
years. When the GDP is the independent variable, it is possible to fail to reject the null
hypothesis in all lags.

Yet, it was also observed that the mean of the income coefficient increases with
the lag when income is measured in total income terms, but falls with it when income is
measured in per-capita terms. This suggests that the decision time for FDI with a higher
income elasticity of investment is shorter than that for FDI with a lower income elasticity
of investment when income is measured in per-capita income terms, but vice-versa when
income is measured in total income terms.

Therefore, at least when income is measured in per-capita income terms, there is
some support for the expectation that firms producing high-income elasticity goods
benefit from becoming MNEs. This is so because not only FDI shows a high-income
elasticity of investment at lags 2 and 3, but also because the income elasticity of FDI
declined as the lag increases, and not the other way around. That is, if a firm producing a
high-income elasticity of demand good is more exposed to the changes in income, it

should also benefit more from its ability to respond faster to changes in income.
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The reason why the analysis with GDP figures did not yield results as expected is
because, as determined in the next section, FDI behaves in a manner consistent with that

of a luxury goods producer with regards to per-capita income only.

Research question 2.a, hypothesis 2

The main results presented in this chapter's analysis (Table 4.42 — RQ2.a -
Hypothesis 2) show that, once countries are separated by their Gini coefficient trend, the
cases with per-capita income as the independent variable are found to have high-income
elasticity of FDI investment and to behave in a manner consistent with that expected of a
luxury goods producer both when country level data, and income-decile level data are
considered.

However, the cases with total income as the independent variable are found to
have low-income elasticity of FDI investment and to behave in a manner consistent with
that of a necessity goods producer only when country level data is considered. When
income-decile level data is considered, these cases are not found to behave in a manner
consistent with that of a necessity goods producer.

These results support the logic of the impact of shifts in income in the presence of
a non-linear income-consumption path analytical framework developed in Chapter 3,
which is based on the high-income elasticity of demand of the per-capita income, rather
than of the total income. Furthermore, observe that the literature on the high-income
elasticity of demand of MNEs is ambiguous in terms of what income measure applies.
While Eaton & Tamura (1994) support the view that MNEs have high-income elasticity

of demand based on per-capita income; others such as Markusen & Maskus (2001)
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support the idea that MNEs have high-income elasticity of demand based on total country
income. Therefore, this study not only provides empirical support for the view that in
general MNEs have high-income elasticity of demand based on per-capita income, and
not on total income, but it also offers a theoretical explanation for that, which is missing
in the literature.

Finally notice that, as observed in RQ2.a hypothesis 1, the income elasticity of
foreign direct investment based on per-capita income is higher for the lower time lag (i.e.,
lag 2 = 2.5869). This again reinforces the idea that a firm producing a high-income
elasticity of demand goods should benefit more from its ability to respond with

investments faster to changes in income as it is more exposed to movements in income.

Research question 2.b, hypothesis 1

In assessing how similar or different foreign direct investment flows respond to
changes in market size and/or purchasing power levels in high-income and middle
income countries, the first test conducted was to differentiate HICs and MICs on the basis
of these groups’ average Gini coefficients. This test was performed in Chapter 4, and the
results demonstrated that the MIC group has on average a higher Gini coefficient, and
therefore its income distribution is less equal than that of HICs.

The implication of this is that based on the logic advanced in Chapter 3, a
comparison between HICs and MICs based on the average incomes will be biased toward
the HICs, since their average incomes are more representative of their populations’ actual
incomes than that of the MICs. This, therefore, also validates the formulation of the null

of hypothesis 3 discussed below.
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Research question 2.b, hypothesis 2 - 5

This chapter also presented an empirical analysis of how FDI flows across HIC
and MIC compare given the changes of statistically similar income-deciles. The country
pairs considered where: U.K. and Brazil, U.K. and Venezuela, and Finland and Brazil.
There was a total of 31 cases considered.

The first thing noted in the analysis was that in most instances the decile level
similarities among the HICs and Brazil were based on total rather than per-capita income,
while the similarities with Venezuela were only based on total income. Furthermore it
was noted that in all cases the null of hypothesis 2 and 4 were rejected.

Regarding hypothesis 3, in most of the cases (77 percent) the null cannot be
rejected. Thus for the majority of the cases based on similar income-decile combinations,
changes in income (measured either in total or per-capita terms) have greater or equal
explanatory power for the MICs considered than for HICs considered. The implication of
this is that, as expected, it supports the notion that the gain in explanatory power for
moving from the country level to the decile level of analysis is grater for countries that
belong to the group with a higher average Gini coefficient (i.e., the MICs considered).

Regarding hypothesis 5, in most of the cases (81 percent) the null cannot be
rejected. Thus for the majority of the cases based on similar income-decile combinations,
the income elasticity of investments (when income is measured either in total or per-
capita terms) have grater magnitudes across the MICs considered than for HICs
considered.

Obviously, since there were only three pairs of countries with the repetition of one

HIC and one MIC in the pairs, the conclusions from the analysis of these hypotheses
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cannot be generalized and should only be taken as indicative. Moreover, the number of
observations in the cases analyzed range from 15 to 19, which limits the tenability of t-
tests. Nonetheless, the p-values associated with the t-tests were for the most part
substantially lower than the pre-set alpha of 5 percent.

In spite of that, comparing FDI flows based on comparable income-decile
combinations among HICs and MICs demonstrated that these flows are less similar in
terms of the strength of the linear relationship between FDI and income, but more similar
in terms of the income elasticity of investment than would have be suggested from
country figures alone.

The implication of this is that studies that compare HIC to MIC based on income,
such as the case of FDI flows considered here, will likely benefit from also conducting
the analysis based on the income-decile combinations that are statistically
undistinguishable from one another, because that helps removing the bias present on
country level figures generated from having countries with statistically different income

distributions.
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Summary
The forgoing analysis empirically investigated the primary and the two secondary
research questions driving this research. Based on the results obtained and explained in

this chapter the following answers are given to each of these research questions.

Primary research question:
Do country income-level variations in high-income countries impact foreign

direct investments?

Answer:

Yes, variations in high-income countries income-levels impact foreign direct
investment flows, since there are always income-decile combinations with less than all
income-deciles in them that have higher explanatory powers/stronger linear relationships
with FDI than that of the model containing all income-deciles. Furthermore, these
income-decile combinations exhibit on average less income-inequality than the income-
decile combination containing all income-deciles. Therefore, income-based cross-country
FDI comparisons that fail to account for country income-level variations lead to
conclusions that are biased towards those countries or group of countries with more

equitable distributions of income.
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Secondary research question 2.a:
When accounting for variations in income-levels in high-income countries, do

foreign direct investments exhibit high-income elasticity of investments?

Answer:

Yes, when accounting for variations in income-levels in high-income countries,
foreign direct investments exhibit high-income elasticity of investments, but only with
respect to per-capita income. When accounting for variations in income-levels in high-
income countries, foreign direct investment behaves in a manner consistent with that
expected of a luxury goods producer with respect to per-capita income alone. With
respect to total income, foreign direct investment never behaves in a manner consistent
with that expected of a luxury or a necessity goods producer. Therefore, MNE’s engaged

in HFDI seek markets with high per-capita income elasticity.

Secondary research question 2.b:
How similar/different are foreign direct investment flows responses to changes in

market size and/or purchase power levels in high-income and middle-income countries?

Answer:

In terms of both market size and purchase power levels, the FDI flows
comparison among HICs and MICs based on comparable income-decile combinations
demonstrate that such flows are less similar in terms of the strength of the linear

relationship between FDI and income, but more similar in terms of the income elasticity
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of investment than would have been suggested from country figures alone. This is so
because on average the ratio of the MIC to HIC R-squares moves further away from unit
when statistically undistinguishable income-decile combinations are considered than
when country level figures are considered. And because on average the ratio of the MIC
to HIC income elasticity of investments moves closer to unit when statistically
undistinguishable income-decile combinations are considered than when country level
figures are considered. This result also supports the notion that in general MNE’s
engaged in HFDI seek markets with high per-capita income elasticity wherever they may
reside (i.e., irrespective of the country’s development level as measured by its average

per-capita income).
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5.1 - Conclusions

In general, the supply-side perspective dominates the account of horizontal
foreign direct investment in management and the trade theory fields. Demand-side
considerations are easily assumed away and forgotten. The macro-level theory provides
little insight on the market- seeking behavior of foreign direct investment.

For example, newer trade theories explain how HFDI endogenously arise in
equilibrium via the constant elasticity of substitution (CES) in preferences version of the
Dixit-Stiglitz monopolistic competition model, which neglects any income distribution
consideration by assuming that all goods have unit income elasticity. Therefore, in the
supply-side dominated HFDI literature, the income-consumption expansion path is
assumed to be linear.

Not surprisingly, the literature has equated countries to markets because when the
income-consumption expansion path is linear, the shifts in a country’s distribution of
income are analytically immaterial, since shifts in the distribution of income are always
fully offsetting both in terms of income and consumption. Thus, even though the
literature finds evidence that the variation in income across countries influences FDI
flows it has failed to consider the influence of country income-level variations on FDI
flows.

The assumption that the income-consumption expansion path is linear has led the
literature to perpetuate a fallacy. This fallacy attribute the income characteristics of the
income-segregated markets sought by MNEs through HFDI to the income dimensions of
the countries where these markets reside (i.e., the real GDP and the real per-capita

income of countries). Yet, the literature is contradictory as it finds some evidence that
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FDI impacts the inequality in a country’s distribution of income. This study recognizes
and explores this inconsistency in order to advance the FDI theory. It does so by drawing
on empirical facts and economic theory.

Empirical evidence demonstrates that income-inequality is never constant nor is
income ever equally distributed inside any country. Therefore, income-inequality implies
non-linear income-consumption expansion paths (i.e., non-homothetic preferences),
which in turn implies consumption-inequality. Economic development theory has
empirically demonstrated that income-inequality leads to consumption-inequality, and the
trade theory literature has demonstrated that non-homothetic tastes impacts trade.

Since HFDI and exports are alternative market access strategies, and the literature
recognizes that aggregate income positively impacts the aggregate consumption and FDI,
what is missing from the literature is the recognition that non-homothetic preferences
imply consumption-inequality, which may influence MNEs’ behavior. Therefore this
study asks the question: Do country income-level variations impact foreign direct
investments?

In order to properly address this question this study recognized that it had to
overcome the variable selection limitation that has previously created large problems in
the literature, and, thus, developed an income disparity and non-homothetic tastes
analytical framework to overcome this limitation to some extent. The next paragraphs
discuss the conclusions reached in this study.

The overarching conclusion of this study is that the variations in income-levels in
high-income countries impact foreign direct investment flows, since there are always

income-decile combinations (which do not include all deciles) that have higher
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explanatory powers than that of the model containing all income-deciles. Therefore, the
strength of the linear relationship between FDI and income is stronger at the income-
decile level than at the country level of analysis. Furthermore, these income-decile
combinations exhibit on average less income-inequality than the income-decile
combination containing all income-deciles. Therefore, income-based cross-country FDI
comparisons that fail to account for country income-level variations may lead to
conclusions that are biased towards those countries or group of countries with more
equitable distributions of income.

Following from the above conclusion, four other conclusions apply. First, in
general, the unbalanced data panel results indicate that long-term investments in high-
income countries are on average more conservative/risk-averse than can be inferred from
the average country level figures alone. This is because in the face of a rising average
Gini coefficient, the variations in income among the lower income-deciles are on average
more important for FDI flows than that of the higher income-deciles or that of the entire
country.''® Since the lower income-deciles are losing income shares, their incomes grow
less than in proportion to the country’s average income. Hence, the analysis with income-
decile level figures indicates that long-term investments in HICs, in general, are more
conservative/risk-averse than the average country level figures alone would suggest. In

the particular cases, however, this conclusion may or may not hold. For example, in the

18 Note, however, that the profile of the income-deciles that dominate the combinations with the higher

explanatory powers vary by sample depending on the particular country(ies) and the number of years by

which FDI is lagged.
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case of France, the results indicate that long-term investments are more conservative/risk-
averse than the average country level figure would suggest. This can be explained by the
fact that the combinations with the higher explanatory powers are those dominated by the
richest income-decile. Because the income share of the richest income-decile shrinks as
France’s Gini coefficient improves over time, its income grows less than in proportion to
the country’s average income. Therefore, the analysis with income-decile level figures
indicates that long-term investments in France are more conservative/risk-averse than the
average country level figure alone would suggest.

In the case of the U.K., the results indicate that long-term investments are less
conservative/risk-averse than the average country level figure alone would suggest. This
is because the combinations with the higher explanatory powers are those dominated by
the richest income-decile. Because the income share of the richest income-decile grows
as the U.K.’s Gini coefficient deteriorates over time, its income grows more than in
proportion to the country’s average incomes. Therefore, the analysis with income-decile
level figures indicates that long-term investments in the U.K. are less conservative/risk-
averse than the average country level figure alone would suggest. In other words, the
level of economic growth enjoyed by the richest decile is less sustainable than that
implied by the country’s economic growth level.

In the case of Italy, the results indicate that the combinations with the higher
explanatory powers are those dominated by deciles 6 and 8. Since these income-deciles’
income shares are growing as Italy’s Gini coefficient improves over time, their incomes

are growing more than in proportion to Italy’s average income. Therefore, long-term
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investments are less conservative/risk-averse than the average country level figures alone
would suggest.

Second, the true scale of the markets sought by MNE's through FDI may be as
low as 10 to 20 percent of the size of a country's economy, since the combinations with
the higher explanatory powers were mostly composed of few deciles (i.e., 2.2 on
average), which are mostly close together.

Third, foreign direct investment to high-income countries behaves in a manner
consistent with that of a luxury goods producer with regards to per-capita income alone,
and never behaves in a manner consistent with that of a necessity goods producer.
Ignoring country income-level variations, FDI has low-income elasticity when income is
measured in total terms, but high-income elasticity when income is measured in per-
capita terms. However, when accounting for country income-level variations, the cases
with per-capita income as the independent variable are found to have high-income
elasticity of FDI investment and to behave in a manner consistent with that expected of a
luxury goods producer, but the cases with total income as the independent variable are
not found to behave in a manner consistent with that of a necessity or luxury goods
producer. Also, it is observable that among the FDI time lags considered (i.e., 2, 3, and 5)
the smallest lag shows the highest income elasticity of investment, which is consistent
with the behavior expected from of a luxury goods producer, since such producer needs

to react fast to changes in income.

This supports the proposition that HFDI is not simply a market access strategy,

but a high-income elasticity of demand market access strategy, where marginal changes
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in per-capita income matter more than marginal changes in the scale of the market.
Therefore, this study argues that firms engaged in HFDI activities compete globally to
access high-income-elasticity of demand markets, since spreading their activities across
geographically dispersed high-income elasticity of demand markets makes it easier for
such firms to realize the firm-level economies of scale. This arises from the knowledge-
based firm specific assets that generate the types of goods that command high-income

elasticity of demand.'"”

Furthermore, this helps to reconcile the existing HFDI theory North-North
location paradigm with the empirical observed fact that an increasing share of FDI now

flows to non-HICs.

Fourth, taking the examples of the U.K. and Finland to be representatives of HIC
economies, and Brazil and Venezuela, to be representatives of MIC economies, FDI
flows among HICs and MICs are less similar in terms of the strength of the linear
relationship between FDI and income, but more similar in terms of the income elasticity
of investment than what is suggested by country level figures alone. This is so because on
average the ratio of the MIC to HIC R-squares moves further away from unit when
statistically undistinguishable income-decile combinations are considered than when
country level figures are considered. Moreover, on average the ratio of the MIC to HIC

income elasticity of investments moves closer to unit when statistically undistinguishable

"9 Knowledge-based firm specific assets include knowledge about product design and production

processes, trademarks, brand image and technological know-how resulting from R&D investment.
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income-decile combinations are considered than when country level figures are

considered.

5.2 - Limitations

In addition to the limitations discussed in Chapter 1, the following aspects
encountered during the data analysis add further limitations on the conclusions presented
here.

The generalizations, or lack there—off, of the conclusions presented depends on
the number of observations, the country(ies), and the FDI time lags present in the samples
used. While all conclusions presented in this study where based on statistically significant
results, in some cases, as pointed out during the analysis, the number of observations was
limited, which detracts from the tenability of the analysis, since the variance of the
presumed t-distribution moves away from unit as the number of observations decrease'*’.

Regarding Research Question 1 (Do variations in income-levels in high-income
countries impact foreign direct investment flows?), this issue impacted the unbalanced

panel tests for cross-section effects, since that required the observations to be averaged

over time. Therefore, for this type of test there was a maximum of 24 observations and a

120 The Central Limit theorem is based on the standard normal distribution N(0,1), and the t-distribution approaches the
normal as the number of observations increases. Since the variance of the t-distribution is given by N/(N-2), which
asymptotically approaches one as N approaches infinity, the t-distribution will approach the normal distribution as N

grows larger.
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minimum of 11 observations. Hence, the robustness of the conclusions to cross-section
effects cannot be fully appreciated.

Also, as pointed out previously, a few of the tests for hypothesis 3 of research
question 1 were either not conducted or their results could not be fully appreciated,
because of the need to segregate the HICs in the sample in at least two groups of
countries, which further diluted the sample size.

Regarding research question 2.a (When accounting for variations in income-levels
in high-income countries, do foreign direct investments exhibit high-income elasticity of
investments?), this type of limitation became an issue in trying to segregate countries into
those with a positive and those with a negative Gini coefficient time trend. Because of the
unbalanced nature of the underlying data, some countries have more limited numbers of
observations than others, but even moving to out-of-sample data did not improve the
number of Gini coefficient data points for most countries, with the U.K. being the
exception. Therefore, the segregation was based simply on the sign of the slope of the
Gini coefficient. Although, in some cases this may not truly capture the country’s Gini
coefficient’s time trend, it is at least consistent with the sample used for the analysis.
Also the cross-section effect could not be assessed in research question 2.a, because there
were only 5 countries in the group of countries with an increasing Gini coefficient trend
and 6 countries in the group of countries with a decreasing Gini coefficient trend.

Regarding research question 2.b (How similar/different are foreign direct
investment flows responses to changes in market size and/or purchase power levels in
high-income and middle-income countries?), this type of limitation exists because of the

limited number of country pairs with sufficient overlapping observations. In this regard,
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the selection of statistically indistinguishable income-decile’ combinations, and the
analysis using such decile combinations was adversely impacted.

Yet, in most cases considered, the p-values associated with the t-tests were, for
the most part, substantially lower than the pre-set alpha of 5 percent, suggesting that even
if a higher alpha was selected to compensate for the shortfall in the number of
observations, the results would still be statistically significant.

Also note that throughout this study, the samples used for the analysis of Research
Question 1 had a maximum of 24 and a minimum of 11 HICs, the analysis of research
question 2.a relied on 11 HICs, and the analysis of research question 2.b involved only 3
country pairs (i.e., U.K. and Brazil; UK. and Venezuela; and Finland and Brazil).
Therefore, the degree of generalization goes down from the first to the last research

question investigated.

5.3 - Contributions

Throughout the text and in this concluding chapter it has been emphasized that
this study contributes to the literature by testing the relationship between income at the
income-decile level and FDI and its implications to the understanding of the scale, the
growth rate, and the income elasticity of investment of the markets being sought by
MNEs through FDI. Furthermore, the study contributes to the literature because it also
investigates how similar/different the relationship between FDI and income across high
and middle income countries are when income is measured at the income-decile level

rather than at the country level.
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Beyond what is stated above, however, there are also three areas of analytical
contributions that this study brings to the literature. First, is with regards to the variables
selection for this type of study. Second, is the development of an income disparity and
non-homothetic tastes analytical framework to study income elasticity behavior with
macroeconomic level data. Third, is the demonstration of additional analytical
possibilities created by applying the analysis proposed in this study. Each of these areas
is discussed in turn below.

Since exports and FDI are alternative market access strategies, the present study
could have mirrored its variable selection on research on the impact of non-homothetic
tastes on trade and used the Gini coefficient and the country level per-capita income as
explanatory variables'?!. However, this study points out three critical problems with
using such variables in this type of analysis, which are discussed next, and as an
alternative offered the use of income-decile level data.

First, the logic underpinning this study is based on the realization that, ceteris
paribus, the higher the Gini coefficient, the less significant the country’s per-capita
income is (see Appendix 1). The higher the Gini coefficient is, the higher the variability
in the distribution of income. And, the higher the variability in the distribution of income
is, the less statistically significant the aggregate per-capita income is (i.e., smaller t-
value). So the use of the per-capita income as an explanatory variable in any across
country and/or time study may bias the results towards those countries and/or time

periods with relatively low Gini coefficients. Assuming that at the income-decile level

121 See for example Dalgin, Muhammed; Trindade, Vitor; Mitra, Devashish (2008).
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income is equally distributed in any country, this low Gini coefficient aggregate per-
capita income bias disappears. Not assuming that at the income-decile level income is
equally distributed in any country, this low Gini coefficient aggregate per-capita income
bias is reduced in relation to the status quo.

Second, because of variations in income, a country’s per-capita income may
understate or overstate the level and the growth rate of the per-capita income of the
majority of its population (see appendix to Chapter 3 for detailed discussion), the
aggregate income may not be representative of the scale, the growth rate, or the income
elasticity of the underlying income-segmented markets sought by MNEs. Therefore,
segmenting a country’s income markets by its income-deciles allows for a better
representation of the scale, growth rate, and income elasticity of the underlying income-
segmented markets sought by MNEs through HFDI.

Finally, the Gini coefficient is not unambiguously linearly related to income or
FDI flows,'** since a country’s Gini coefficient may contract and/or expands over time
even as the GDP and FDI flows grow continuously.'?

This study developed an income disparity and non-homothetic tastes analytical
framework to study the income elasticity behavior of MNEs with macroeconomic level
data. In the framework developed it is possible to represent how the income disparity

inside an economy interacts with a representative non-linear income-consumption

122 This was empirically demonstrated in the analysis in Chapter 4.

12> As suggested in the annex, while the Gini coefficient may be not be linearly related to the total average

per-capita income, it may be linearly related to the variability in the distribution of per-capita incomes.
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expansion path, and thus, to explain its effect on the consumption levels of luxury and
necessity goods. Its application has shown that, although the consumption of the luxury
good expands/contracts relatively more than the necessity good with an increase/decrease
in the real aggregate per-capita income, the change in the average real per-capita income
will always cause the consumption of both the luxury and necessity goods to
unambiguously expand/contract. However, although shifts in the distribution of income
are offsetting in nature, their impact on consumption is only partially offsetting, and thus
cause the consumption of the luxury and the necessity goods to move in opposite
directions. While the deterioration in the distribution of income causes the consumption
of the luxury good to expand and that of the necessity good to contract, an improvement
in the distribution of income causes the consumption of the luxury good to contract and
that of the necessity good to expand.

Therefore when the income-consumption expansion path is linear, shifts in the
distribution of income are analytically immaterial, because shifts in the distribution of
income are always fully offsetting both in terms of income and consumption. In this case,
a country’s average real per-capita income would always give the ‘correct’ average per-
capita consumption level of goods, and its GDP would always represent the ‘correct’
scale of the underlying market. However, when the income-consumption expansion path
is not linear, shifts in the distribution of income are analytically material, because while
the shifts in the distribution of income are always fully offsetting in terms of income, they
are only partially offsetting in terms of consumption. Therefore, when the income-
consumption expansion path is not linear, a country’s average real per-capita income will

always give the incorrect average per-capita consumption levels of either luxury or
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necessity goods, and its GDP will not represent the correct scale of either luxury or
necessity goods markets. Therefore, allowing the income-deciles that constitute the
Lorenz curve to enter the analysis greatly improves the research’s ability to assess the
scale, the rate of change, and the income elasticity of the markets sought by MNEs via
HFDL

The final major area of contribution of this study is the demonstration of
additional analytical possibilities created by applying the methodologies proposed in this
study. In particular, the consideration of all possible income-decile combinations and
their ranking by R-square allows for an analysis of the profile of the income-deciles in
relation to the income-decile combination that sums to unit. In the case of Research
Question 1 it is possible to take the knowledge about the profile of the income-deciles
and of the Gini coefficient’s trend to assess the level of risk aversion of long-term
investors to a particular economy or group.

By noting which income-deciles dominate the profile and whether they are losing
or gaining income share it is possible to establish if their rate of change is higher or lower
than that of the entire economy, and therefore establish if long-term investors are being
bullish or bearish in relation to the average of the economy. If the dominant income-
deciles are losing income share, their income rate of growth will be lower than the
average of the economy, and thus, the long-term investors would be more
conservative/risk-averse than the average country level figures would suggest.
Conversely, if the dominant income-deciles are gaining income share, their income rate

of growth will be higher than the average of the economy, and thus, the long-term
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investors would be less conservative/risk-averse than the average country level figures

would suggest.

5.4 - Future Research

There are two general areas for future research. The first area consists of
refinements to the existing study in order to generate additional insights. The second area
consists in applying the knowledge gained in this study to policy, and thus, translate what
this research has demonstrated into palpable results.

Knowledge Refinements

Regarding the first area, there are three aspects that stand out. First, is to apply the
current data and methodology to MNEs’ sales data rather than FDI data. As noted, this
study developed an income disparity and non-homothetic tastes analytical framework to
study income elasticity behavior of MNEs with macroeconomic level data. Although the
behavior studied here is the MNEs’ FDI activities, the framework is advanced based on
expected demand behavior. Therefore, future research based on this income disparity and
non-homothetic tastes analytical framework should include MNEs' sales data as the
dependent variable. Applying the current framework to MNEs sales data would better
reveal the scale of the market and the income elasticity of demand of MNEs, as well as
produce a better understanding of the relative value of these figures across HICs and
MICs.

Second, it was also observed that a central aspect of this study’s analysis is the

link between income-inequality and consumption-inequality, which has been established
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124 Yet, the literature also notes that the availability of credit

in the development literature
and insurance markets may reduce the impact of income-inequality on consumption-
inequality by allowing consumers to smooth the fluctuations in income'?. Recall that the
WIID database used provides income-deciles based on two types of income concepts:
income/earnings and consumption/expenditures. As already discussed, the income
concept was used in this study to avoid biasing the results toward those countries with
better credit and insurance market availability. However, for individual country analysis,
future research should compare the impact of the income and consumption concepts on
MNEs’ sales to see the additional scale, rate of change, and income elasticity impacts that
the availability of credit and insurance may have on the sales of MNEs.

Third, the income disparity and non-homothetic tastes analytical framework
developed in this study can be used as a platform to study MNE’s product/production

innovation/adaptation behavior prompted by either an increase or reduction in income-

inequality'?®. For instance, the framework suggests that an improvement in income

124 See for instance Cutler & Katz (1992), and Brown (2004) discussed in the literature review chapter.

125 See for instance Krueger & Perri (2006) discussed in the literature review chapter.

12¢ Other knowledge refinement areas include applying the ideas and results of this study to existing trade
and investment theories. In that regards, it is possible to adapt the existing trade and investment gravity
models to account for country income variations as described in this study. Also, in the spirit of Vernon’s
international investment and trade product life cycle theory (1966), the income disparity and non-
homothetic tastes analytical framework suggests the presence of a competitive advantage of firms based on
environments with different income distribution policies. Therefore, this study allows for an evaluation of

Vernon’s product life cycle theory in terms of countries’ income distribution patterns, where ceteris
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distribution reduces the income elasticity of demand of an MNE producing a luxury
good. That circumstance may prompt the MNE to innovate/adapt its the existing
product/process or create a new product/process, so that its product will be treated as an
affordable luxury good by the economic group gaining income share. The momentum for
that innovative behavior will depend jointly on the scale and the income elasticity that the
economic group gaining income share can support. While the scale is for the most part
exogenously determined by the country’s income distribution policy, the income
elasticity of demand will for the most part depend on the MNE’s ability to innovate its
product/process such that its product can command the highest possible income elasticity
of demand from the group gaining income share.

Suppose there are only two income-quantiles in an economy. The rich quantile
has 80 percent of the income but only 20 percent of the population, while the poor
quantile has 20 percent of the income but 80 percent of the population. Assume that the
country has had a long-term trend of increase in income-inequality that has started to
reverse. Furthermore, there is political consensus that the reduction in income-inequality
is necessary, and will continue until the poor quantile has 40 percent and the rich quantile
has 60 percent of the total income. Assume that the population proportions in each group
will remain constant, and the MNE sells a luxury good, which is mostly consumed by the
rich minority. It is also assumed that the economy’s real rate of growth will be zero, and

that the MNE can only produce one good at any given time.

paribus, products created in a country with a given income distribution pattern likely expand to other

countries with similar income distribution patterns.

573



Given that, based on the income disparity and non-homothetic tastes analytical
framework, the MNE knows that its sales will shrink and eventually stabilize at some
level that will likely be sub-optimal in terms of plant and firm level economies of scale.

Therefore, the MNE has three options. First, it can shut down and leave the
country; second, it can give up its investments in physical and knowledge based assets
and start producing necessities; third, it can capitalize on its knowledge based assets and
innovate its product/process such that, based on the tastes and preferences of the group
gaining income share, its product becomes a luxury that commands the highest possible

income elasticity of demand which that group can support.

Policy Implications - The So What Factor?

Although this study took an investor's perspective in terms of its propositions,
analyses, and conclusions, the next paragraphs discuss two practical applications of this
study to FDI policy. The first application is on improving the efficiency of FDI policy
actions by policymakers. The second application is on providing policymakers' with an
understanding of the long-term level of MNEs' risk appetite towards their economies in

order to let them tailor FDI policy actions and assess their efficacy.

First application: Making FDI Policy Initiatives More Efficient

The following paragraphs described how the income disparity and non-
homothetic tastes analytical framework advanced in this study is general and flexible
enough to also be used as a policy tool. In particular it demonstrates the possibility of

calibrating FDI policy initiatives to improve their efficiency.
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It is known that MNEs are characterized by a high degree of location mobility and
production flexibility, which makes them sensitive to differences in policy regimes across
and within countries. For example, the typical elasticity of FDI with respect to taxation
has been estimated by Hines (1999) to be -0.6. Similarly, Mooij and Ederveen (2005)
found FDI tax elasticity to substantially vary across countries, and the mean tax elasticity
to be -3.72, while the median elasticity to be -2.91. Furthermore, Devereux and Griffith
(1998) concluded that a 1 percent reduction in the U.K.'s effective average tax rate
increased the probability of a US firm choosing the U.K. over France or Germany by 1
percent - conditional on the US firm having chosen to locate in Europe. Therefore, over
the years, countries have created policies and programs that aim at influencing MNEs'
location decisions.

On a theoretic basis, the justification for promoting such FDI policy incentives is
to overcome some type of market failure. Such welfare-improving policies are usually
justified on the basis of creating (avoiding) positive (negative) externalities and spillover
effects to the economy.'?’

UNCTAD (1996) classified policy incentives for FDI under three major areas.
First, there are fiscal incentives, which include direct or indirect subsidies and tax breaks.
Second, there are financial incentives such as subsidized loans. Finally, there are other

incentives such as subsidized infrastructure and services, or preferential access to foreign

127 Although it is acknowledge that there are no welfare-improving objectives in some of the FDI promotion polices,

such as serving the interests of special interest groups, at this time that will not be part of this discussion.
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exchange. In all these cases, the result is to favorably impact the net present value of

MNESs’ projects.

Figure 5.1 - Welfare Enhencing FDI Policy

Policy
Incentive

Therefore, the following simple representation can be made to aid the discussion
(Figure 5.1). Market failure positively impacts FDI policy incentives that positively
impact FDI flows. Although this discussion is framed in terms of policies to attract more
FDI, which is in line with most of the literature, the goal here is to be general enough as
to also allow for the policy to discourage or to maintain the level of FDI flows.

Irrespective of the particular market failure or policy incentive(s), all that the
income disparity and non-homothetic tastes analytical framework proposed need is for
the FDI policy initiative to have an unambiguous impact on FDI, such as in the case of
the elasticity of FDI with respect to taxation discussed above.

Recall Table 1.1, which summarizes how trends in aggregate income and shifts in
the distribution of income interact to produce a set of expectations about the nature of
MNE's production (i.e., luxury or necessity). Now replace the country level income trend
in the table's rows with the following possible policy actions: promote FDI (row 1),

discourage FDI (row 2), and maintain status quo (row 3). In terms of the distribution of
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income, the policy alternatives would be: keep the Gini coefficient constant (column A),
allow the Gini coefficient to increase/deteriorate (column B), reduce/improve the Gini
coefficient (column C). Furthermore, base on this study's analysis and general
conclusions, disregard the necessity goods part of the table and focus only on the luxury
goods.'?® Table 5.1, therefore, represents the income disparity and non-homothetic tastes
analytical framework adapted for FDI policy analysis. The simple example in box 5.1
illustrates how a policymaker can used this framework to make a welfare-improving FDI
targeted policy more efficient.

Therefore, this policy implication discussion highlighted yet another area for
future research, which involves the application of the income disparity and non-
homothetic tastes analytical framework developed in this study to make FDI policy
initiatives more efficient by making them compatible with income distribution policy

initiatives.

2% It is acknowledge here that a particular circumstance may relate to necessity goods, in which chase the

luxury goods part of the analysis is disregarded.
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Table 5.1 FDI & Income Distribution Policy Matrix

FDI Policy Initiative

Income Distribution Policy Initiative

Gg‘;lﬁ‘t’:f;'&i“t Gini Coefficient Gini Coefficient
Increasing Trend Decreasing Trend
Trend B) (©)
(GY)
Unambiguous Luxury good: The shift in income Luxur}{ good: The shift in 1ncotne
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FDI initial increase in FDI investment . . U
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) investment obtained in cell Al. This is .
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e . - . elasticity of FDI investments.
~ policy. elasticity of FDI investments. .
. . (i.e, a smaller percentage
(i.e., a larger percentage increase) )
increase)
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2 decrease in unambiguously reduces the initial unambiguously accentuates the
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) mvestment d ) he i d . he i
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Box 5.1 — A simple FDI policy example

The simple imaginary example in this box illustrates how a policymaker can adapt the
income disparity and non-homothetic tastes analytical framework to make a welfare-
improving FDI targeted policy more efficient.

Suppose that a policymaker guided by a welfare-improving policy to promote FDI is

faced with political pressure to increase FDI by at least 5 percent with the minimum
amount of tax relief over a two-year period, by the end of which the next presidential
election takes place. Official estimates forecast the real per-capita income to grow by 1
percent and the distribution of income to continue its long-term improving trend over this
period.

An external consultancy regresses the country’s FDI level onto the MNEs taxes and the
real per-capita income ignoring any cross term effects. Assume for simplicity that the
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elasticity estimates for MNEs tax coefficient, and that for the per-capita income
coefficient are is -0.6 and 2.643 respectively.'” Based on the forecasted 1 percent
growth in real per-capita income over the period, the consultancy determines that a 3.93
percent reduction in the MNEs tax level is needed to meet the minimum 5 percent FDI
increase target (i.e., 0.6%3.93 + 2.643 =5).

Having read this study, the policymaker knows that variations in income-levels impact
foreign direct investment flows. Therefore, the policymaker applies Table 5.1 to the
circumstance at hand and constructs Table 5.2, where the row represents a reduction in
MNEs taxes (i.e., FDI promotion policy initiative), and the column represents the policy
to continue the long-term reduction of income-inequality.

As a result, the policymaker now knows that the tax relief proposed by the consulting
firm is likely too low, because the improvement in the income distribution
unambiguously reduces the intended increase in FDI flows generated by a tax relief.
Thus, a higher tax relief is needed to compensate for the reduction in the income
elasticity of this type of investment caused by an improvement in the distribution of
income.

Thus, the policymaker reformulates the study done by the consulting firm to account for
variations in income-levels as per the methodology in this study, and determines that a 1
percent growth in real per-capita income at the income-decile level over this period
would generate an expected 2.5869 percent increase in the level of FDI", and not the
2.643 suggested by the consulting firm. Assuming that the elasticity estimate for MNEs
tax coefficient remained essentially at the same level, the policymaker proposes a tax
relief to MNEs of at least 4.02 percent over the current level in order to reach its 5
percent minimum FDI increase target (i.e., 0.6%4.02 + 2.5869 = 5). Therefore, by
considering the variations in income the policymaker made the welfare-improving FDI
targeted policy more efficient than that proposed by the consultancy.

12 These values are just for illustration purposes. The MNEs’ tax coefficient is assumed to be equal to that
estimated by Hines (1999), and the per-capita income coefficient is assumed to be equal to that obtained on
the results of RQ2.a in Chapter 4.

130 This value is just for illustration purposes, and is based on the results of RQ2.a in Chapter 4.
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Table 5.2 FDI & Income Distribution Policy Initiatives - MNE's Tax Relief

Income Distribution Policy Initiative:
Long-term reduction of income inequality

Tax Relief Implication: To be efficient, a higher tax
relief is needed, given that a decreasing Gini coefficient
trend is expected to unambiguously produce a marginal
decrease in FDI investments, and thus reduce the
intended impact of the FDI tax relief initiative.

FDI promotion policy initiative:
Reduce MNEs' Tax

Second Application: Choosing FDI Policy Initiatives and Assessing their Efficacy
Based on the Risk Appetite of Long-Term Investors.

At the individual country level, another area for future research would be to
expand the number of host country cases analyzed beyond France, the U.K., and Italy and
assess the relative risk aversion of long-term investors over a more comprehensive set of
countries. Depending on data availability, this could also be done by source country
and/or industry type.

Consider a policymaker concerned with promoting welfare-improving FDI
targeted policies who wants to formulate FDI policy initiatives tailored to individual or
groups of foreign direct investors according to country of origin and industry type. Such
policymaker would benefit from knowing the relative level of risk aversion of long-term
foreign direct investors by country of origin and industry type.

As previously discussed, the policymaker may assess the risk aversion of foreign
direct investors by applying the methodologies proposed in this study. In particular, the
consideration of all possible income-decile combinations and their ranking by R-square

allows for an analysis of the income-deciles' profile in relation to the income-decile
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combination that sums to unit. As in the case of research question one, it is possible to
take the knowledge about the income-deciles' profile and of the Gini coefficient’s trend to
assess the level of risk aversion of long-term investors to a particular economy.

By noting which income-deciles dominate the income-decile profile and whether
they are losing or gaining income share, it is possible to establish if their rate of change is
higher or lower than that of the entire economy, and therefore determine if long-term
investors are being bullish or bearish in relation to the average of the economy. If the
dominant income-deciles are losing income share, their income’s rate of growth will be
lower than the average of the economy, and thus, the long-term investors would be more
conservative/risk-averse than the average country level figures would suggest.
Conversely, if the dominant income-deciles are gaining income share, their income’s rate
of growth will be higher than the average of the economy, and thus, the long-term
investors would be less conservative/risk-averse than the average country level figures
would suggest.

Such type of analysis would allow policymakers to assess the particular level of
risk aversion of different groups of foreign direct investors to their economies and
customize their FDI policy initiatives to either reduce or increase the foreign direct
investor's risk appetite. Overtime, the same approach can be used to successively assess

the success or failure of such policies.

5.5 - Concluding Remarks
This research theoretically demonstrates why country income-level variations

should matter for foreign direct investments. Furthermore, it empirically demonstrates

581



that country income-level variations do matter for foreign direct investments. In addition,
it expands on that knowledge to empirically corroborate the insights about market-
seeking behavior of MNEs by way of the income disparity and non-homothetic tastes
analytical framework developed in this study. Finally, it discusses possible areas for
future research and policy applications.

Country income-level variations should matter for FDI because income-inequality
is never zero or constant. Therefore, the level and the growth rate of a country’s real per-
capita income may not be representative of that of the underlying population, and thus the
country’s total income may not appropriately represent the scale of the underlying
income-segmented markets residing within the economy. In general, the higher the Gini
coefficient, the less significant the per-capita income may be.

Country income-level variations should also matter to FDI because income-
inequality is not unambiguously related to the income-levels of countries or the foreign
direct investments they receive. Therefore, it is not the inequality in the distribution of
income that matters for FDI, but the distribution of income itself.

Finally, country income-level variations should matter to FDI because tastes are
non-homothetic to the extent that as individuals’ incomes grow, their consumption shares
shift away from goods with lower quality and sophistication (i.e., necessities), and
towards goods with higher quality and sophistication (i.e., luxuries). Since shifts in the
distribution of income are fully off-setting in terms of income, and only partially
offsetting in terms of consumption, shifts in the distribution of income cause the
consumption of the luxury and the necessity goods to move in opposite directions.

Ceteris paribus, while deterioration in the distribution of income causes the consumption
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of luxury goods to expand and that of the necessity goods to contract, an improvement in
the distribution of income causes the consumption of luxury goods to contract and that of
necessity goods to expand. It is the understanding of these unambiguous effects that
allows this study to advance the literature.

Country income-level variations do matter for FDI, because there are income-
decile combinations (which do not include all deciles) that exhibit stronger levels of
linear relationship between foreign direct investments and income than those obtained
with the income-decile combination containing all income-deciles.

Therefore, because country income-level variations matter for FDI, it is possible
to qualify the market-seeking behavior of MNEs via HFDI from a demand side
perspective. HFDI is a high-income elasticity of demand market access strategy with
respect to per-capita income alone. Hence, in order to sell luxury goods (i.e., those with
income elasticity > 1), MNEs compete via HFDI for high-income elasticity of demand
markets, wherever these income-segmented markets may reside. Luxury goods producers
are more exposed to the combined effects from changes in aggregate income and in the
distribution of income than necessity goods producers.

This view is also supported by the comparison of FDI flows behavior across HICs
and MICs based on similar income-decile combinations. Such comparison reveals that
the income elasticity of FDI is more similar, but the strength of the linear relationship
between income and FDI is less similar at the income-decile level than at the country-
level of analysis. Thus, although FDI may react to different sets of factors in HICs and

MICs as captured by the diverging strength of the linear relationship between income and
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FDI, it nonetheless reacts more equally towards income as captured by the converging
income elasticity of FDI at the income-decile unit of analysis.

This study claims that country income-level variations do matter for FDI which
opens up new paths for both academic- and policy-based research. At the academic level,
more knowledge could be gained by applying the ideas and methodologies of this study
to MNEs' sales data as opposed to FDI flows data. Furthermore, the income concept
underlying the computation of the income-deciles may be changed to capture the effects
that credit and insurance markets availability within particular countries may have on the
MNE's sales or FDI behavior. Finally, it allows for future research to analyze the
innovation/adaptation behavior of MNEs to substantive income redistribution policies.

Finally, FDI policymakers can benefit from the ideas, concepts, and
methodologies utilized here to make FDI policy initiatives more efficient, and to choose
and assess the efficacy of FDI policy initiatives based on the risk appetite of long-term

investors.
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5.6 - APPENDIX 1

Income Significance: A Lower
Gini Bias
+ The Gini coefficient may not be linearly associated with the average income

(i.e Kuznets hypothesis), but with the variability in the distribution of income.

» The higher the variability in the distribution of income, the less statistically
significant the average income (smaller t-value).

» Therefore, the higher the Gini, the less significant the average income.

Per Capita Inc. Income Distribution ase B Per Capita Inc. Income Distribution
Gini* STDEV| Avg 1 2 3 4 5 Gini* STDEV | Avg 1 2 3 4 5
Y1 - - 10 $10[{$10]$10[$10]|$ 10 Y1 72.0 20.1] $10 $ 118 118 18 11846
Y2 13.3 4.5 12 $10[{$10|$10[$10]|$ 20 Y2 54.0 12.3 | $10 $ 118 1|8 1[/824|824
Y3 171 5.5 14 $10[{$10|$10[8$20]|$ 20 Y3 36.0 8.2 | $10 $ 118 1|/$16[816]|$ 16
Y4 15.0 5.5 16 $10[{$10]$20[%20]$ 20 Y4 18.0 5.0 $10 $ 11812|812[$12]|$ 12
Y5 8.9 4.5 18 $10[$20]$20[%20]$ 20 Y5 - - 10 $10/8$10|/$10[{$10]|$ 10
Y6 - - 20 $20[{$20|$20[{%20]8$20
Correlation w/ Gini LT Correlation w/ Gini [ EEEIIEEE

* Trapezoidal rule estimation.
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General Appendix B

Countries and Acronyms

COUNTRIES
COUNTRY  |Country3]

Armenia ARM
Australia AUS
Austria AUT
Belarus BLR
Belgium BEL
Bolivia BOL
Brazil BRA
Bulgaria BGR
Canada CAN
Chile CHL
China CHN
Colombia COL
Costa Rica CRI
Croatia HRV
Czech Republic CZE
Denmark DNK
Dominican Republic [DOM
Ecuador ECU
Egypt, Arab Rep.  |[EGY
El Salvador SLV
Estonia EST
Finland FIN
France FRA
Germany DEU
Greece GRC
Guatemala GTM
Honduras HND
Hungary HUN
Indonesia IDN
Ireland IRL
Israel ISR
Italy ITA
Jamaica JAM
Kazakhstan KAZ
Korea, Rep. KOR
Kyrgyz Republic KGZ
Latvia LVA
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COUNTRIES

COUNTRY  [Country3|
Lesotho LSO
Lithuania LTU
Macedonia, FYR MKD
Malaysia MYS
Mexico MEX
Moldova MDA
Netherlands INLD
New Zealand INZL
Nicaragua INIC
Norway NOR
Panama PAN
Paraguay PRY
Peru PER
Philippines PHL
Poland POL
Portugal PRT
Romania ROM
Russian Federation |[RUS
Senegal SEN
Slovak Republic SVK
Slovenia SVN
South Africa ZAF
Spain ESP
Sri Lanka LKA
Sweden SWE
Switzerland CHE
Thailand THA
Trinidad and Tobago [TTO
U.K.raine U.K.R
United Kingdom GBR
United States USA
Uzbekistan UZB
Venezuela, RB VEN
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General Appendix C

APPENDIX C

RQ2.b - OVERLAPPING OBSERVATIONS BY HIC & MIC COUNTRY PAIRS
AUS AUT BEL CAN CHE CZE DEU DNK ESP EST FIN FRA GBR GRC HUN IRL ISR ITA KOR NLD NOR NZL PRT SVK SVN SWE TTO USA [Grand Total

40

17
80
41

19
130
129

88
19
67

130

38
20
30
28
132

42

1

39
83
147

97
19
169

137
193
151
181

127

28
129
129

97
55
138
178

49
60
202

19
3613

10

18

16

4

12

14

15

10

10

12

12

13

10

10

20

16

164 16 66

173

88 40 145 186

129 181

233 165 82 184

121

154 43 263 178 256

97 12 37 236 17

19 165 163

ARM
AZE

BOL
CHN

CMR
CoL

bom
ECU
EGY
GT™M
GuYy
HND
IDN

LKA

LSO

MDA
MKD
NIC

PER
PHL
PRY
SLvV

[BGR

BLR

BRA
CHL
CRI

HRV
JAM

KAZ

LTU

LVA

MEX
MYS
PAN
POL

ROM
RUS
VEN

TYPE

LMC

umc

Grand Total
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