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Abstract of Dissertation

Political Regime Changes, Crises and Growth in
Historical Perspective

One of the central questions in the discipline ocbnemics pertains to the
determinants of economic growth. In recent yearsgelaumber of theoretical as well as
empirical studies have analyzed the complex interesti@tween the country’s institutions
and economic growth. In particular, the countries’tmall governance structures are seen
as the crucial components of sustained and stable grgeittitheir precise contribution is
hard to pinpoint. Despite the difficulties assomibtwith establishing a clear causal
relationship between political institutions and growthncavering the empirical
regularities, the anatomy of the interactions betweestitutional frameworks and
economic outcomes is seen as an essential step ttheaddeper understanding of the link
between themAnother less-researched area of growth literatuneskes on the association
between financial crises and the countries’ short ankbtigeterm growth outcomes.

My dissertation contributes to the literature be aanatomy of the relationship
between institutions and growth by examining the pétical regime changes play in
predicting the on-start of growth “takeoffs” — sigodnt turning points in a country’s
growth history. The dissertation further investigates the link betweetitutions and
growth by examining the cross-country “political spilldveffects and their possible
impact on growth. In addition, the dissertationetla new look at the link between

financial crises and the countries’ long-term growth outsam
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For the purposes of the study, | compile a unigti®fskistorical data covering a
broad range of economic and political variables. &hesiables include volume of trade,
investment, government expenditure, the timing o&rfmal crises and the systems of
governance for a set of 61 countries covering the time p2820-2003.

Chapter 1 examines whether political regime chargewell as the quality of
political institutions help predict the on-start of theigas of sustained and rapid growth in
a country’s economic history — periods known as growdkewoffs”. | show that
controlling for various economic factors, both demacranhd autocratic regime changes
are significant predictors of the takeoff initiatioffhis effect, however, is non-linear as |
find evidence that countries with low income per cajsteels benefit less from positive
regime changes. | employ the Hansen'’s threshold effettiadology to estimate the level
of GDP per capita at which the effect of politicajiree changes on the probability of a
growth takeoff becomes significantly different. | alnd similar non-linearity in the
coefficients for trade openness and the quality otipal institutions. In addition, I find
evidence that the model developed in the chapter doaficsigtly better in predicting the
on-start of rapid growth episodes than the baselineaanstobability forecast.

Chapter 2 of the dissertation investigates why palititransitions to more
representative forms of government are often assoamtbdsastly different outcomes for
different countries. | examine the possibility of @-@a®untry “political spillovers”, testing
in particular whether countries surrounded by reddyivmore autocratic neighbors also
experience a more difficult economic adjustment msdellowing democratization. The
dynamic fixed effects model, estimated using the poatedan group estimator
methodology of Pesaran, Shin and Smith (1999) allowsonaedount for both short and
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long-run effects of political spillovers between neigtig countries. In particular, | find
evidence that for countries which have experienced dextiwation, moving away from
their neighborhoods on the political spectrum impdiesver GDP per capita growth in the
long run.

Chapter 3 examines the association between diffgrees of financial crises and
the country’s long-term growth. | estimate the effaicturrency, banking and twin crises
episodes on the probability of initiating growth takeatéswell as growth collapses. I find
that currency crises are significant positive priexgcof growth takeoffs, especially in the
post World War Il period. The currency crises episodesyever, were reducing the
probability of growth takeoffs during the Gold Standard. In addition, | find evidence in
favor of the hypothesis that the prompt return to the ralgparity with gold following a
currency crises — the so called “resumption rule’thed Gold Standard era may have
contributed to the dampening of the economic actiwitye long run.

The results in this chapter confirm the intuition thatn crises are likely to
significantly dampen economic activity even in the loag. Twin crises are found to be
positive predictors of growth collapses during 1980-2@0®1 negatively influencing the

probability of growth takeoffs during the Gold Standawl er
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Glossary of Terms

Absolute political distance:
A= Polity:— (% POlitM.t*(]-/COti’j))/ (L") |,

wherew" are geographical great circle distance weights betweentrizsii and j.
4 5

Change in the absolute political distanze, =Y A, - > A,
n=0 n=1

Crisis: A binary variable that take value 1 in the year that marks thet oficurrency,
banking or a sovereign debt crises. For thel9th century the vaaiabléakes value one
if the country is a creditor, whose major borrower defaults in that year.
Democratization (Dem;): A dummy variable that takes a value of 1 in the year of
positive enduring regime change and the subsequent yeaesplbsitive enduring regime
change is interrupted by a negative regime change, thengaakes the value of zero until
a positive enduring regime change is achieved. If the pparperiences another positive
regime change, the Dendummy retains the value of one.

GDP per capita Real GDP per capita expressed in 1990 international dollars.
Government Expenditure, TGE: Total central government expenditure (or public
expenditure) at current prices divided by GDP at current prices.

Growth rate US/UK: Rate of growth in the UK (until 1913) or in the UK (1913-2003).
This variable helps control for global macroeconomic conditions at time t.

Investment: Gross fixed capital formation (or private investment) at cdrices

divided by GDP at current prices

XV



Infant mortality rate: Number of death of infants less than 1 year old per 1000 live
births.

Inflation: Percent change in the Wholesale prices index (or the d&ilator where

available)

Negative enduring regime changeDefined as at least a 3 point decreases in the polity
score of a country, which persisted for 5 years or longer.

Polity: An index variable (Polity IV dataset) defined as the l@fedountry's democracy
score (index from 0 to +10) minus the country's autocracy scorex(fraf@ O to +10).
The resulting polity scale ranges from -10 (strongly autogratc +10 (strongly
autocratic).

Positive enduring regime changeDefined as at least a 3 point increase in the country's
polity score which persisted for 5 years or longer.

Rate of return US/UK: Interest rate in the UK (until 1913) or in the US (1913-2003).
This variable allows controlling for global macroeconomic conditions at time t.

Trade Openness, Volume of Trade, VOTVolume of trade (defined as exports plus
imports) at current prices divided by GDP at current prices

War years: The years of conflict dummy. The variable controlgteroutliers in the

growth regressions due output increases/declines inahgears. The variable takes the
value of one for all the countries involved in war, evahefmilitary action was not taking
place on the countries soil. If the country stayedraguhe war year dummy is equal to

Zero.
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Introduction

What are the determinants of economic growth? Whyatoescountries grow
rapidly, while others stagnate? Can a country’s fiogains be sustained over the long-
run? These are some of the foremost questions on titeahscholars and policy-makers
alike. In recent years much attention has been giwdhe analysis of the link between
political institutions and the country’s growth outcesn

In particular, scholars have attempted to construct mpiEhensive measure
reflecting the level of individual countries’ politicdevelopment. This effort resulted in
identifying what has been termed as the “three waveemiocratization”, the major rises
and falls of the representative systems of governanmend the world in the past 200
years.

Did the movements to democracy (autocracy) have ancingrathe economic
growth worldwide? Empirically, the answer is far froormclusive. Many studies find a
positive but weak correlation between democratiraéind growth over the long run, while
others identify a slightly negative or a statisticatigignificant association.

Several factors may be relevant for the analysipatifical institutions-growth
nexus. First, the results may depend on the framewitinkn which the growth histories of
individual countries are analyzed.

Majority of the empirical studies analyze the impafcpolitical institutions on a
linear growth trend. This approach is fraught with ynahallenges. Among the most
serious ones to be considered is the issue of endbge@etics point out that in such
regressions, political institutions variables aoteptially endogenous, and the most likely
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sources of endogeneity are the omitted variablesasiagell as the possible simultaneity -

the feedback effect of the country’s growth outcomeissapolitical structuré.

Another criticism of this approach is that cowsgrihistorical growth series rarely
follow a smooth upward-trending path. The observatiecomes particularly relevant in
the context of a country’s long-term growth history.sTini part is the reason why in recent
years scholars’ attention has been drawn to the asallygirowth takeoffs — the particular
events in the countries’ growth histories, when a trgustarts growing much faster than
ever before and such growth is sustained over loriggseof time. In addition, the focus
on the determinants of growth takeoffs is importanimfrthe standpoint of economic
development. A sustained growth takeoff can servéadinst impulse needed to help a
developing country escape a poverty trap and put it opatineof stable growth.

The first chapter of the dissertation contributesthe study of takeoffs by
analyzing the effect of political regime changes, bg ttemocratic or autocratic, on the
probability that the takeoff will be initiated in the due.

For the purposes of the study | create a uniquerltat dataset encompassing 61
countries over the period ranging from 1820-2003. Thaseatis complied from a large
variety of sources, and contains information on ¢bantries’ political institutions and
regime changes, as well as other possible determimdngsowth takeoffs — such as
investment in physical capital, exports and impddtal government expenditure, infant

mortality rate, the timing of financial crises.

! Chapter | discusses these issues in more detail.
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The other important contribution is relating therlitture on political institutions-
growth nexus to the largely theoretical “threshold e$fen growth” literature. | use the
Hansen’s threshold regression methodology to testdorlinearity and identify the levels
at which key economic variables might be influencingnges in the coefficients. In
particular, | test whether political regime changdtect the probability of takeoffs
differently at different levels of income per capita.

The main results are in line with what has beevipusly found in the takeoff
literature using narrower time frame: both autocrahd democratic regime changes are
significant and positive predictors of growth takeoffeie new result is the evidence of
“threshold effect” in the coefficient on positive (decratic) enduring regime changes. |
find that positive enduring regime changes are positivaigioes of the probability of a
growth takeoff, but only for countries above the shi@d level of income per capita. For
countries below that level, the coefficient on p@si enduring regime change cannot be
distinguished from zero.

The threshold effect is largely absent when | carsidovements toward more
autocratic regimes. This can be interpreted as tltemeee that positive enduring regime
changes in very poor countries may be associated vgtiehiuncertainty, which would
tend to dampen future investment and growth, whereas atitogime changes may be
perceived as having less uncertain outcomes.

The coefficients on trade openness and the level ofgablitevelopment are found
to be non-linear as well. The threshold methodologyaisyéor example, that countries in

the mid-range of trade openness benefit most fronrmttremental increase in the volume



of trade as a share of GDP. On the other hand, thdrmsum the lowest and the highest
range benefit less, although the coefficient on trade opergrasis positive.

In addition, | find that democratic regime changes, paedictors of growth
takeoffs, are influenced by financial crises. A finahciégses occurring the same time as
the positive political regime change, dampens the effed¢mocratization on takeoffs and
dissipates the link between the two variables. An isterg result is that financial crises
themselves are positive predictors of growth takedtfés result is further investigated in
the third chapter of the dissertation.

The second chapter of the dissertation explores farefit aspect of political
institutions-growth analysis. The weakness of the link betwieenocratization and growth
found in most of the empirical literature is perceit@dbe largely due to the heterogeneity
in the countries experience with democratization.

Why do some countries grow faster following a posipolitical regime change,
while others fail to experience significant pick-up in giimand may even fall behind? The
recent research on the issue points in the direafooross-country political spillover
effects that might influence the “cost” of politicalnsitions.

The recent studies propose to solve the issue ofolgetsgity by grouping the
countries in accordance with how likely they are xpegience democratic reforms in the
future. To a great extent this likelihood depends on thebtariarmed “foreign democratic
capital” — the prevalence of democratic regimes among thdrgsuneighbors. Intuitively,
countries surrounded by autocratic neighbors are lkef/ Ito make a transition to a
political system different from that of their closeigiors’ — primarily due to political

and/or economic pressures.



| interpret this result as indicative of a largeowth “cost” for the countries that
do make a transition to democratization while beingosunded by more autocratic
neighbors. One of the challenges is to estimate the coststafgbdlansitions for countries
in the more “democratic” versus more “autocratic” neighbods. The second challenge is
to distinguish between the short and the long run effgmbldgical transitions on growth.

Democratic transitions in themselves are seen amda J-shaped effect on
growth — short run growth costs followed by the subsegnerease in the average growth
rates. One of the goals of the second chapter isitbadstwhether the short and the long
run growth effects are different for countries whfollowing a democratic transition move
“away” from their neighbors on the political spectrurarsus the countries which become
politically “closer” to their neighborhood.

| use the Pooled Mean Group (PMG) estimator apprdagkloped by Pesaran,
Shin and Smith (1999) to distinguish between thetsimat the long-run effects of political
regime changes on growth. This approach is potentially maceeatfthan a simple ARDL
method, as it allows me to restrict the long-runffoaments to be the same in a panel of
countries, while allowing for heterogeneity in the shontcaefficients.

The main finding confirms the initial hypothesis ttltuntries surrounded by
relatively more autocratic neighbors will have higheronomic costs of democratic
transitions. The countries, which after having demamdt move away from their
neighbors on the political spectrum, on average expesi a statistically and economically
significant decline in the growth rate of GDP per tapWhile democratization affects
economic growth positively in the long run, this iefice may be counterbalanced by the

increase in the country’s “political distance” frorm iteighborhood.
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Another interesting result is the existence of negliaifferences in the political
spillover effects. For Latin American countries intjgallar, democratization seems to be
benefiting growth even when the political distance betwthe countries is increasing. In
the short run, however, and increase in the “politiistance” between a country and its
neighborhood does not seem to significantly affect growt

The third chapter of the dissertation investigates gotential effect of financial
crises on the long-term economic growth. The study hes be part motivated by the
findings presented in the first chapter of the dissertatwhere financial crises were
discovered to be positive predictors of growth takeoffs.

The result was surprising, especially in light of #xistence of a large body of
empirical literature documenting significant econonsmsts associated with financial
crises. From a historical perspective, the twin erispisodes are seen to be the most
economically damaging, while currency crises are deterntinied least costly.

While very few empirical studies emphasized posifgpects of financial crises,
theoretically crises may be viewed as a by-produdinancial liberalization. Thus to the
extent that financially liberalized economies ares lesedit constrained and therefore
experience higher long-run growth rates, the benefits efdilzation may outweigh the
cost of occasional financial crises. In this way crisay tme associated with higher long-
term growth rate’s

The third chapter of the dissertation contributethe debate on the link between

financial crises and long-term growth outcomes. ihese the effect of currency, banking

% See Ranciere Tornell and Westermann (2008) “Syst€nises and Growth” as well as the literaturdeav
in the third chapter of the dissertation.



and twin crises episodes on the probability of initgaigrowth takeoffs, as well as growth
collapses.

The following set of questions comes to the forehasnful as crises may be in
the short run, can they in the same time be “benefiGmlgrowth in the long-term? Do
different types of financial crises affect long-termwth differently? Finally, did financial
crises affect long-term growth differently in diffetesras of financial development?

One of the main findings of the study is that thectfdé financial crises on growth
takeoffs and growth collapses varies by the types ofdiahcrisis in question, as well as
by the historical time period. For example, currengges are found to be significant
positive predictors of growth takeoffs, especially in gost World War 1l period. The
currency crises episodes, however, were reducing thalmhtyp of growth takeoffs during
the Gold Standard era.

A possible explanation for this result could be ¢estence of the “resumption
rule” during the Gold Standard era, whereby the castimplicitty committed to
promptly restoring the original parity of their curegrwith gold. The precipitant return to
the original parity may have resulted in the overvaluadibthe real exchange rate in the
years following the currency crisis, leading to lowrports growth as well as lower output
growth. In the chapter | present evidence in support ohifpsthesis.

In particular, | find that during the Gold Standard ekports and imports in the
post-currency crises years did not deviate sigmflgafrom their respective historical
growth rates. In the same time, during the Bretton Woodsasravell as the subsequent

periods, the post-currency crisis export growth was sigmifig above its historical mean.



One of the results of the study is that the twinesrig; the post- World War i
period were significant predictors of growth collegsDuring the Gold Standard era,
however, the twin crises were merely negative predictd takeoffs, but did not help
predict growth collapses.

This finding is in line with the results presentadbther empirical studies, which
point to shorter duration and lower severity of thimtcrises during the Gold Standard era.
Once again, the result might be in part attributablehe differences in the monetary
system rules in the two historical periods. Withowt implicit parity commitment of the
Gold Standard era, the capital flows would have beerculiffio restore in the aftermath a
crisis. This in turn would make the currency mismagbcbblems more onerous for the
countries’ banking systems.

The contribution of the study is in presenting a nevgpgeetive on the financial
crises in different historical periods and their gbke impact on the turning points in the
countries’ long-term growth history. The chapter offeakiable insights into both positive

and negative aspects of financial crises, hitherto uaeg in the economic literature.



Chapter 1. Political Regime Changes and the Turning Points of Economigrowth

1.1. Introduction

Is there a link between a country's political tasitbns and economic growth? Are
representative systems of governance more effectsalcating economic prosperity than
the autocratic systems? The debate surrounding th@sesiss not new - the economic
studies examining the connection between politicahreg and the growth performance
date back to 1966s

In recent years, however, there has emerged a large and gbhmaiygf empirical
literature investigating the complex links between tmall transitions and economic
outcomes. These studies seek to examine the roledémabcratic institutions play in
fostering growth, and to some extent, the role of esoo growth (trade, financial
openness) in promoting transition to representativeigallgystems.

In part, this interest is due to the tectonic tmal shifts experienced by many
countries in the late 1980s-early 1990s (e.g. the fommmbers of the Warsaw Pact and
the former USSR). So far these events raised morstignge than they have provided
answers about the complex relationship between politicstitutions and economic
growth. Why is it, for example, that Poland, Hungargy&kia, and the Baltic states have
gone through remarkable economic transformations faligwle stable political changes,
while Romania, Moldova, Ukraine, Georgia remained aatic, yet failed to experience

consistently high rates of growth? Why is it thatumber of countries in the region (e.g.

1 For example studies done by Samuel Huntington (1 3&hweinitz, Karl Jr. (1964). For a comprehensive
review of studies on democracy-growth nexus seevitnski and Limongi (1993) survey paper.



Belarus, Kyrgyzstan, Tajikistan, Kazakhstan) experigncarying degrees of political
reversals from democracy back to the autocratic systegovernance, with or without
gains in growth?

In order to address these questions, we first neeestablish an appropriate
framework for analyzing the countries' growth historieshis respect, the recent empirical
studies on the growth and political institutionsxue may be grouped into two broad
categories. Studies in the first category primamdgkl at how political regime changes
affect and are affected by key economic factoesldropenness, financial openness and the
average growth rate of income per cdpita

The second group of studies focuses mainly on tintypoints in the countries'
economic history, seeking to uncover the nature oWwtjrdakeoffs as well as growth
slowdowné.

The main difference between these strands of literdies in their treatment of
economic growth. Jerzmanowski (2006), for example, pantsthat the studies in the
former category often analyze the impact of politicatitations on the cross-country
average growth rates, or on the linear time trendroWth. The latter group, however,
views long-term growth as a changing sequence of diffegewth states, rather than
simply a linear trend. The possible economic statelside growth takeoffs, periods of
stable and sustained growth, slowdowns, stagnationsraed.cThis framework seems to

be particularly relevant for analyzing growth patteimsieveloping countries, emerging

2 For example Milanovic (2005); Przeworski and Lirgbi§1993); Lopez-Cordova and Meissner (2005);
Eichengreen; Papaioannou and Siourounis (2004kethtudies are reviewed later in the chapter.

% Hausmann, Pritchett and Rodrik (2005); Jones dkend2008); Jerzmanowski (2006),
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markets, and even developed economies over particutenty geriods of time, when the
structural breaks in the growth trends are more prominent.

Growth takeoffs have received particular attentiorthim literature, with recent
papers by Hausmann, Pritchett and Rodrik (2005gemnan and Spiegel (2007)
investigating the link between takeoffs, economic rafoand political regime changes.
The goal of these studies is to define takeoffs asetiisodes of sustained, rapid and
accelerating growth and to analyze the impact of varmigutional and economic factors
on the probability that the country escapes a povspyand enters a period of sustained
growth.

This chapter contributes to the analysis of grovetkeoffs by addressing the
following questions:

How do we define rapid and accelerating growth elgsp particularly in the
context of the historical data, spanning more thanntucg of growth history? To what
extent do political regime changes, be they democratautmcratic, as well as other key
variables such as trade openness, government expendduation and investment help
predict the onset of growth episodes? Finally, datipal regime changes affect the
probability of growth takeoffs differently at differetgvels of key variables - such as the
level of a country's per capita income or total goverrnregpenditure?

In this chapter the principle method for identifygngwth takeoffs is based on the
methodology originally developed by Hausmann, Pritclzettl Rodrik (2005). The
methodology is modified in order to make it applicabletfor analysis of the historical
data. The chapter also expands the time series dimeokibe country sample normally

used in the literature, to include growth episodehén19th and the beginning of the 20th
11



century. In order to assess how various economic anitpbfactors may have influenced
the probability of a growth takeoff initiation, the chapuses a unique set of historical data
compiled from a wide range of sources. The additiongla@atory variables include
measures of government size and trade openness, inmestn@hysical capital, proxies
for educational attainment of the labor force, quatitycountry's political institutions,
dummy variables for financial crises, etc.

The other important contribution of this chapterrétating the literature on
political institutions-growth nexus to the mainly d¢inetical “threshold effects in growth”
literature introduced by Azariadis and Drazen (199Q)se methodology developed by
Hansen (1999) to test for non-linearity and identifg thresholds at which key economic
variables influence coefficients in the regression.

The main results of the chapter are in line witHievastudies, in particular the
findings of Hausmann et al. (2005). | find that boikgative (autocratic) and positive
(democratic) enduring political regime changes haverdfisignt and positive effect on the
probability that a country experiences a growth takewf€e the impact of financial crises
is taken into account.

In addition, | find the following evidence in suppofithe “threshold effects”. the
coefficient on democratic regime changes is positivesagrdficant only for countries that
have reached a certain level of GDP per capita. BelaiM¢kel, the effect of democratic
regime changes on the probability of growth takeoffs calp@alistinguished from zero.

| also find that the effects of openness to tradd the quality of political
institutions on the probability of growth takeoffs are noedin In particular, an increase in

the 5-year average of a country's democratization ig@eproxy for quality of political
12



institutions) has a positive and significant effecthad probability of growth takeoffs - but

only for countries with already high levels of themderatization index. The effect of trade
openness on growth probability is highest for counthes lie between the 78th and 87th
percentile of the sample. Below and above those letredsyolume of trade effect on

growth is smaller, but still significant and positive.

Another result presented in this chapter is th&nt mortality rate (proxy for
educational attainment of the labor force), governmnegpenditure, volume of trade, and
initial level of GDP per capita all significantly flaence the probability of a country
entering a phase of rapid growth. The signs of thesetsfare consistent with the theory.
In particular, higher government expenditure and infarortality rate reduce the
probability of a growth takedff while volume of trade and the initial average level of
GDP per capitasignificantly increase the probability that a countryt eiiperience a rapid

growth episode.

4+ Robert J. Barro (1991) points to a negative enwdirielationship between growth and the size of
government. See also Tavares and Wacziarg (200éhdareview of empirical and theoretical studies o
this link. Most of the studies agree that governfsempact on growth involves a trade-off betwelea t
negative effect of distortionary taxation and tleadfits associated with redistribution.

Educational attainment traditionally serves asr@y for human capital accumulation. A positiveklin
between educational attainment and growth has éeeimented by numerous empirical studies. However,
educational attainment as measured by years obbabads far from an ideal proxy for human capital.
Some researchers (e.g. Papaioannou and Siour@00iS)] use health variables, such as life expegtamc

its stead. In this chapter, however, | use infaottatity rate rather than life expectancy, sinds theasure

is available for a wide spectrum of countries aasl telatively long historical time-series.

® A positive relationship between volume of tradel gmowth has been documented in numerous studies,
including Dollar and Kraay (2002), Papaioannou &idurounis (2005). Robert Lucas in his 1993
Econometrica paper "Making a Miracle" discussegtikeretical foundation of trade-growth link.

® | use both 1-year lag of GDP per capita and aa-geerage of GDP/capita (lagged 2 periods) torobfur
the level of income effect. While 1-year lag of papita income has significant negative effect mwth
takeoff probabilities, the 4-year average has aifgignt positive effect. This result highlightseth
importance of initial conditions for the countrgsowth performance. The supporting empirical eviden
can be found for example in Danny Quah (1993). atmhor estimates the transitional probabilities for
countries moving between income quintiles. Hisultessuggest that richer countries face very high
likelihood of remaining rich, while very poor coues similarly high likelihood of remaining poor.
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The rest of the chapter is organized as followsti@ecl.2 analyzes recent
empirical literature on the institutions - growth neansl discusses a set of challenges and
limitations pertaining to data availability, endogenedtyg sample selection bias problems.
Section 1.3 examines the methodology for identifying grota#teoff episodes in the
historical context as well as the technique for identifyinghiheshold effects in panel data.
Section 1.4 presents the base empirical model Eiging growth acceleration episodes
as well as a set of extensions to the base modelisisghtion | also discuss the results of
the threshold estimation for political regime changealdei, and evaluate the accuracy of

forecasts generated by the model. Section 1.5 concludes.

1.2. Recent Empirical Literature: Research Challenge and Limitations

1.2.1 Definition of democratization

The first obvious challenge for researchers studthieglink between democracy
and growth is the definition of democratization. Tleeahto trace more precisely just how
representative the country's political institutions, asalls for a measure which can
distinguish minutely between various political regicharacteristics.

In the political science literature, democratizatisngenerally defined as the
movement toward the establishment of representativdicpbl systems, such as a
parliamentary system of governance; movement towandirlg the powers of a chief
executive and toward a greater openness and competitivrpesgical participation.

Today, one of the most detailed indexes of politltaralization is the index
developed by Polity IV project (Marshall and Jaggeét80R)). The Polity index is a

composite of scores assigned to the different feataf a country's political system - such
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as competitiveness of political participation, coristran the power of the chief executive,
openness of political participation, etc. The scorescambined to rank countries on the
scale from -10 to +10, with -10 corresponding to thi d&utocracy and +10 to full
democracy as defined in the project.

The advantage of Polity IV index is the broad tinoweragé as well as the
methodology for analyzing the features of the politicatesy which carry over between
different time periods and historical eras. The Patidex can be used to illustrate what is
known as “three waves of democratization” in the pasb tiwndred years
(Huntington(1993)). Figure 1.1 gives an illustration of tthee’e waves".

The first wave of democratization took place in pleeiod of 1800-1922 and saw
the rise of representative system of governance itJtiied Kingdom, Sweden, Norway
and France, to name a few. The second wave 1945-X@Bfsponded to the period
following World War 1l and before the rise of autatic regimes in Africa and some
countries of Latin America. The third wave of demoeatton, mid-1970s to 2000, started
with the fall of the autocratic regimes in Portugal &mhin, and was followed by the
disintegration of the Soviet Union and subsequentodeatization of the former Warsaw
Pact countries and some of the former republics of tH&RJS

1.2.2 Endogeneity

Whether the three waves of democratization have beenatssioeith higher rates

of income per capita growth, is one of the centrastjons raised in the literature on the

7 Polity IV index starts from 1800, or the year oé tbreation of the state, whereas another frequesty
index, the Freedom House Freedom in the World inskexts from 1973
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institutions-growth nexds Typically, the growth-democracy link is explored vignemic
growth regressions with the indicators of politidalisture as independent varialSle®ne

of the central problems associated with this typanailysis is the problem of endogeneity.
The most likely sources discussed in the literatueeralated to omitted variables and
simultaneity biases. In addition, Przeworski and Ligida993) discuss the possibility of
sample selection bias.

The authors of various studies in this strandtefdture have paid considerable
attention to addressing the endogeneity issues.

In particular, the link between democratization aravth is likely to be spurious
if there are omitted variables in the regression khere correlated with both
democratization and growth. For example omitting trapenness from the growth
regression is likely to bias the coefficients on deratation upward if trade openness is
positively correlated with both democratization antbwgh. Hence, the estimated
coefficient on democratization could be positive evehdfactual coefficient is zero.

For this reason the recent studies typically incladech set of likely growth
determinants in the regression model. For exam@paiBannou and Siourounis (2004)
include government consumption, trade and investnteresn GDP, schooling and life
expectancy, as well as log GDP level and lags of growd¢rasaexplanatory variables in the
panel growth regression. Inclusion of these variahi®s at reducing the omitted variable

bias.

8 The notable recent contributions include papersiignovic (2005), Przeworski and Limongi (1993)dan
Tavares and Wacziarg (2001), Papaioannou and $ioisrq2004). In addition, a number of authors
explore the two way link between globalization dgaand financial openness) and democratic regime
changes (e.g.. Lopez-Cordova and Meissner (20Bigj)engreen and Leblang (2006)).
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Equally important problem is the potential feedbadiece of growth on
democratization. For example, income growth may fitggbmote democratization
(Acemoglu, Johnson and Robinson (2005) argue thaigbeof Atlantic trade in some of
the Western European countries helped strengthen thumdsrand political influence of
the merchant class thereby limiting the power of monarespecially in the countries with
direct access to Atlantic trade routs). In this caseorder to deal with potential
endogeneity one has to find a set of suitable instrtaheariables for democratization. A
good instrument would be correlated with democratinatizer time, but not with the error
term in the regression.

The works by Tavares and Wacziarg (2001), Eichengf2@®6), who study the
link between growth/financial openness and demoatatiz suggest a potential set of
instruments for democracy.

Tavares and Wacziarg (2001), for example estimate democratization affects
potential growth determinants, such as education, ifigguaublic expenditure and capital
accumulation, and then estimates how these variablésrn affect economic growth.
Democratization is instrumented with a set of histormaltural and demographic variables
which include ethnolinguistic fractionalization, rebgi independence, colonial past, as
well as population size, share of population below @8 above 65, etc. Similarly,
Eichengreen (2006), while assessing the effect of dextiwation on financial/trade

openness, instruments democracy with the number oftpaasitions from democracy to

° Milanovic (2005), Tavares and Wacziarg (2001),d*smnou and Siourounis (2004).
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dictatorships, age of constitutional system in thentry, and the number of countries in
the world which are also democratic.

Unfortunately, these instruments may not be suitable¢hie use in an historical

context. The longer the time period under considaratiee more limited is the use of
historical and cultural variables, since they themeselmay be shaped by different growth
patterns - the number of past political transitiond the age of constitutional system are
examples of such variables. In addition, these variahkg affect growth independently
from their effect on democratization, or through a variabiéted from the regression.
For this reason, the time-series cross-section sisaty growth-democracy nexus usually
relies on fixed or random effects regressions without $leeofiinstruments, and attempts to
control for the endogeneity by using lagged valueshefdependent variables as well as
non-overlapping period averages of the variables (skad¥ic (2006)).

Despite the limitations imposed by endogeneity, dbeve mentioned studies
provide a valuable insight into the channels through wHéhocracy may affect growth,
as well as the role of trade and financial openness mqinog democratic change.

For example Lopez-Cordova and Meissner which lodkl&tcountries and time
period from 1870-2000, indicate that countries withaggr propensity to trade also had
more representative political institutions.

Eichengreen (2006), on one hand, assesses both didbhe possible causal
relationship between democracy and globalization. Témults suggest that there is
significant and positive relationship running both wé&ygsn democracy to globalization

and from globalization to democracy.
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Whereas Tavares and Wacziarg (2001) results irditatt growth is positively
affected by education and physical capital accumua@mocracy, in turn, was found to
increase human capital accumulation and decrease ghysiestment. The overall effect
of democracy on growth, taking into account the various elammiables, was found to be
moderately negative. Hence, the authors argue, the rallgneveak effect of
democratization on growth found in the earlier studies.

With respect to the above mentioned studies, howesreera additional caveats
are in order. First, they largely do not addressstmaple selection bias problem - one of
the main criticisms put forward by Przeworski andhangi (1993). The authors of the
survey note for example, that short-term results &edylito be biased toward showing a
positive influence of reversals to autocracies on thmtt@s' growth performance. This is
because, they argue, democracies have a better chamelwing through economic
downturns, as they provide an avenue for changing thergoeat without changing the
regime. Autocracies, on the other hand, are unlileegnidure through very bad times, and
are therefore more closely associated with positive growtcomes.

The long-run estimations seem to confirm the ide& dieanocracy is good for
growth, yet, this result may only stand because tvere very few reversals to autocracy
in the past 30 years (the usual time span of the sjudigs not enough data is available to
draw conclusions on what the growth outcomes woulke Haeen, had the countries
remained autocratic or reverted back to autocracyorgty, the analysis of trend growth
may sometimes be problematic in developing countries, wiyeogvth miracles™ are often
coupled with “growth disasters”, and the number afcttiral breaks in the growth series is

typically higher than in the developed economies.
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1.2.3 Analyzing the turning points: an approach to shgliong-run growth
One way to address the structural break criticisra fedus attention on the turning points
of a country's growth performance rather than @engtowth trends. This is the approach
taken in the papers by Hausmann, Pritchett and R¢26&5), Jones and Olken (2008),
Jerzmanowski (2006).

Hausmann, Pritchett and Rodrik in particular fooasidentifying the periods of
growth takeoffs - the rapid and accelerating growtlsagfes in a country's economic
history and further investigate whether politicalineg changes help predict the onstart of
the episodes. Jones and Olken, on the other hand,zanabth the upturns and the
downturns in a country's growth patterns to determine whttthse changes are associated
with changes in the quality of institutions. Michal zZlreanowski (2006) extends the idea
further by modeling growth as a Markov switching prockstveen different growth
regimes, such as takeoffs, periods of sustained gretabnations and crises. He looks at
whether the quality of institutions affects the praligtof a transition between the growth
states.

The focus on takeoffs rather than linear growth trenskes important questions.
One of them is whether countries which have higher jmibtyaof takeoffs have on
average achieved higher standard of living. The cororedietween takeoffs and the
country's standard of living is not obvious, as highrebability of growth takeoffs may be
indicative of economic instability. This would be thase of countries where frequent
growth spurs are followed by growth collapses.

The evidence presented in this chapter, however, ssgtpedt growth takeoffs

play an important role in the country's overall emoic development. For example the
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countries with GDP per capita in the top 40 percerthefincome distribution have on
average higher unconditional probability of experiencarggowth takeoff than countries in
the lowest 40 percetfit

The findings of the studies mentioned above are niytu@nsistent. The
Hausmann, Pritchett and Rodrik (2005) study (latéinéntext - HPR) reports, for example,
that positive as well as negative regime changestatistisally significant predictors of
growth acceleration episodés

However, when the regression is run on the sampbalgfdeveloping countries,
the predictive power of positive political regimeadge becomes insignificant across
different specifications. Negative regime change @oeffts are still significant and
positive. This finding seems to point in the direction of asitds “threshold effect” - i.e. at
some particular (low) level of income per capitaifpes regime changes may lose their
predictive power for growth takeoffs.

In the same time, Jerzmanowski (2006) finds thatutisnal quality significantly
influences the probability of a country switching betwgemwth regimes. For example, a
country with weak institutions may briefly enter aipd of high growth, but is more likely
to revert back to stagnation. Jones and Olken (2008)tragaositive, yet non-significant

association between the measures of institutional gwedd growth.

19 Figure 1.5 illustrates this point. It must be mhthowever, that more takeoffs do not necessarifgly
higher standards of living. In fact, the highestamditional probability of a growth takeoff occursthe
countries which are in the 3rd income quintile. Aigathe countries in this group - Chile, Argentina,
Venezuela, Portugal, Spain, Ireland

1 Yet, having gone through a political regime changéhrough economic reforms does not guarantee that
the country will experience a period of accelegtgrowth. Most of political regime changes are not
followed by growth takeoffs.
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Looking at a country's growth history from the pergjwve of changes in growth
regimes and analyzing growth takeoff episodes rathan growth trends, allows the
authors to deal with the problem of frequent struttbraaks in the growth series. In
addition, this approach helps circumvent the samplecteh bias problem outlined in
Przeworski and Limongi (1993) paper. Largely becausejttestion of the studies is not
whether democratic regimes are better or worse for growth perfoembut rather whether
growth takeoff episodes can be in part explained by instiait changes. Changing the
focus in this way works, because growth takeoffs alaively rare events in the country's
growth history. Therefore, while dynamic growth esgions may find that democratic
regime changes are associated with modest averagasesna the growth rate, it does not
necessarily follow that democratizations are assegtiatith the periods of prolonged and
accelerating growth.

One of the drawbacks of this group of studies, howesehai they for the most
part (with the exception of the HPR (2005) paper) relyhanindexes of corruption and the
rule of law to measure institutional quality. Therefotiee analyzed sample period is
usually restricted to begin in the 1970s, when tha datome available for a wide sample
of countries.

Another question the above mentioned studies aderlis whether the effect of
political transitions on growth is non-linear. In peutar, whether for countries with
otherwise similar characteristics the effects oftgal regime changes might be different
depending on the country's level of GDP per capita, educétamle openness, etc.

The idea was originally introduced by Azariadis &wdzen (1990) and has since

been developed mainly in the theoretical literaturepanticular, Azariadis and Drazen
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suggested that growth rates among countries differditferent levels of “threshold
variables” such as human capital accumulation. Ifréfiern on human capital investment
depends on the overall level of human capital accurnlathen for low levels of the
overall accumulation, it may not pay to invest in cobtly productive training.

In this chapter | extend the idea of the "thresholdotdf to analyze the impact of
political regime changes on the probability of growth takeoffs

Endogeneity, however, still remains an importanaass the above mentioned
studies. For example, omitted variables bias isiawseconcern. Especially since in most
cases variables such as government expenditure, humaal,capitime of trade and
investment's share in GDP which are standard ingtiosvth literature, are generally
omitted from the analysis. Despite the fact thatehe no well developed theory of growth
takeoffs, omitting these potentially important variabiesy bias the result. In this chapter
of the dissertation, | aim at minimizing the bias by consideximgriety of standard growth
determinants in addition to democratization.

The possibility of feedback effect running from growdhdemocratization should
also be considered. In particular, growth pattermsefpectations of future growth) may
give rise to a political regime change in earlier @asi This however, becomes less likely
given the nature of growth takeoffs. As HPR (2005) wfuaints out, takeoffs develop and
are sustained over a number of years, and therefogenegally hard to anticipate. Given
the difficulty with finding suitable instruments formecratization in the historical context,
| adopt the approach which aims at minimizing the feddbéect by including the lagged

values of dependent variables in the regression.
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The limitation of this approach is that endogenpityblems potentially remain,
and do not allow to establish a precise causal lietwwéen political institutions and
economic growth. Nevertheless, short of claiming theataeffect of democratization on
growth takeoffs, it is important to look into the amay of the historical link between
political institutions and the events in the countmgtewth history, to investigate the

correlation patterns which would inform further reseanslthe subject.

1.3. Methodology

1.3.1 Identifying growth acceleration episodes
The first step in analyzing the effect of institutiochbnges on the probability of growth
takeoffs, is to develop a proper methodology for idemifythe episodes of rapid and
accelerating growth. Jones and Olken (2008) in paaticuise Bai-Perron (1998, 2003)
method to test for structural breaks in the GDP grosehes. The problem with this
method is the danger of identifying too many bredlet are simply “recoveries” from a
bad shock. HPR (2005) propose a methodology that fotgrsuch recoveries. In the same
time they seek to ensure that the identified period$oageenough (at least 8 years), and
that the pace of growth is such as to allow the cgutdr catch up with its rich
industrialized counterparts.

In the HPR methodology, the growth rate,gis defined as the growth rate at
time t over horizon n. For example an 8-year average gnat¢ would be denoted as.g

The average growth rate is derived from the least sguagression of a log GDP

per capita over n-year period on a constant and a time: tre
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In(y,,;) =a+9,.,xt wherei=0,....n
The change in the growth rate at time t is defined as
AGin = Grten — Giny
For n=7, for exampleA g »can be interpreted as telling how much the forwaakifeg
eight year average growth rate decreased or increases, asenbtoghe growth rate in the
eight years prior to time t.
A growth episode in HPR paper is considered to tapa growth episode when
the following three conditions are met:
1) Gi+n>3.5% - growth is rapid
2) A g n>2% -growth is accelerating
3) Yun>max{y},i <t -ruling out the “growth recovery” episodes.
The last condition requires that GDP per capita atitiseof the growth episode is
greater than the maximum value of GDP per capita in@lbtavious time periods.
The year of the rapid growth episode initiation ised®ined as follows: in the case when
several consecutive years meet the criteria footiset of a rapid growth episode, linear
spline regressions are fitted through the series avitheak in one of the years of interest.
Theinitiation yearis determined by the regression with the highest Fsgtati
While this method is simple and effective, its masakness is the arbitrariness.
Why should the “rapid growth episode” be starting atdiqular value of 3.5%? Why
should be “catching up” growth rate be 2%? HPR athiseis because 2% is the average
rate of growth for OECD countries starting from 197@dthough this explanation seems
reasonable, it may be a problem for researchers worvkitnghistorical data. The average
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growth rates of GDP per capita were around 1-1.5%enlBth century. In view of these
considerations, | propose the following modified setcohditions to deal with this

methodological issue.

Historical method for identifying growth takeoff episodes:

1. If g,t+n > 1 standard deviation above the meangf@e. the growth
rate from t =0 up to time t) - growth is rapid.

2. If g, n > average growth rate of countries in the top 50th income percentile
(updated every 20 years from the start of the sample) - growth is aticgjer
This condition has the advantage of accounting for historical eifée&rs in average
growth rates.

3. Yun > max {y; } where i< t. This condition is the same as in HPR analysis.

A set of examples of rapid growth episodes identified under tseoridial
method, are given in Figure 1.2 panel a-d. The vertical lines reprbgeapproximated
starting years of rapid growth episodes for four different countries.

1.3.2 Predicting growth acceleration episodes: Base Model
To identify predictors of growth acceleration episodes, | estimatistributed-lag

random effects probit model of the following form:
n d _
Yio=a+p X +B;D,+ ﬁs’z Zi + ﬂ{z Zi,t—n+1j/ d+ B, +(u +e,) (1.1)
k=1 n

HereY,, is a 0-1 binary variable which takes the value of 1 at the time ointbet

of the growth acceleration episode, as well as inydaes t-1 and t+1 around the episode.
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The wider time window helps safeguard against theipiisy of identifying the start of a
growth takeoff imprecisely, due to flaws in the dat&noonsistencies in the identification.

D, - a dummy indicators of financial crises.
X, .- a set of political change variables. These are binaryatutithat take a value of 1 in

the year of a negative or positive regime change #sawén the years t-1 and t+1 around
the episode.

Z, .- a set of economic variables, such as volume détreotal government expenditure,

investment (all expressed as a share of GDP); along with the faroeducation and log of

GDP per capita income.

Z; ., - cross-section averages of the explanatory variablesdiven year.

In order to partially control for endogeneity, all expltory variables enter the
regression with lags.

Another important feature of the model is the isn of the distributed lags of
independent variables. The lags as well as the laggesl averages of explanatory
variables (3-4 years), help capture the effects owtlyr that are manifested over time, in a
period of several years.

The model also controls for period effects by usiegr specific averages of the
explanatory variables across the entire sample. Oigwnintroducing year dummies
would have been too expensive in terms of the loss oéds@f freedom in the model.

1.3.3 Identifying threshold effects

A simple econometric methodology proposed by Han889) allows us to see

whether the effects of trade openness, quality of palithstitutions, and political regime
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changes on growth are non-linear. In particular, whetbltical regime changes affect the
probability of takeoffs differently depending on a caoystlevel of GDP per capita, and
whether the effect of trade openness varies substardialifferent levels of the trade
volume.

A threshold regression model described by Hansen tiaédsllowing form:

Yio=pi + BiXax (@ 7))+ B X ax (@, >y)+e, (L2)
Here Y, is the dependent variabl¢; a vector of regressors, angl, - the threshold
variable. The indicator functiori(:), effectively divides the observations into two regimes
distinguished by the different regression slopesand 3, ; » is the threshold value af ,
- this value needs to be estimated.

In a random effects probit regressign,can be estimated through a grid-search

procedure, picking the value that maximizes the log-likelihfunction. To avoid putting
too few observations into the threshold, a minimalafeobservations must lie in both
regimes (1-5% of the total number of observation)th threshold valuey thus
determined, one can tebt, : 5, = f3,, using the likelihood ratio test. The p-values have to
be constructed using bootstrap method, since the lilkoglimatio test statistic has a non-
standard distributiof.

For the purpose of the current analysis, the thtegsiegression model takes the

following form:

12 Since under the null hypothesis, the thresholubisidentified, the classical test statistic has-s@andard
distribution and requires bootstrap estimation ns¢m (1999). The bootstrap sample for probit maxel
constructed using methods outlined in MacKinnord@0
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Yii=a+B{X o x (0 <y)+ By X o x 10y >7)+B3D o+

n d _ 1.3)
+ ﬂz’lz Zi,t—k+ﬂé(z Zia)d+ BeZe, + (U +€))
k=1 n

where X, is the lagged value of the political regime changecatdr and g is the

threshold variable of interest (i.e. log GDP per tgpiotal government expenditure;
volume of trade, etc).
According to the hypothesis, if the threshold variablor example, log GDP per

capita level, the coefficieng, should not be significantly different from zero, ehthe
coefficient g, should be significant and positive. This would cade that a positive

political regime changes is not likely to benefit therdoy's growth if the initial level of
per capita income is too low. In other words, beloeegain threshold level of income,
positive regime changes do not help predict growth takeoffs.

A special case of the threshold regression modglateon 1.4) is when the
variable in question serves as its own threshold mMarid his would allow us to test if the
observations in the sample can be split at some value ofribblean question and test for
the significance of the difference in coefficients.

Yii=a+ B X  + B2  x W2  <y)+ B2 xI(Z ,>y)+ B,Di .+

n d — (1.4)
+ ﬂéz Zi,t—k+ﬂé(z Zi n)d+BrZ¢ 4+ (U +€))
k=1 n

This chapter uses the observations on the volume of aadethe 5-year average of
country's Polity score to test for the presence andghmal number of such breaks; and to

determine at which values of the variables these breaks.oc
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1.4. Results

1.4.1 Identifying growth acceleration episodes

| applied both the HPR method and the Historicalhoetfor identifying growth
takeoffs to the dataset of 54 countries covering tiereog from 1820-2003. The full list
of growth acceleration episode dates identified by bo#thods is given in Table 1.2. The
table also provides the 8-year average growth before @edthé time of the episode
initiation.

In addition, Tables 1.3.1 and 1.3.2 summarize therdifices between the two
methods. Table 1.3.1 indicates that the Historicahoeeidentifies a significant proportion
of the episodes, which are also captured by the HPR methodotwggxdmple, eleven out
of thirteen growth takeoff episodes (about 85%) idetiunder the HPR methodology
before 1914 are also captured by the Historical ndaetttowever, only 28% of the
episodes identified under the Historical methodologhédame time period are captured
by the HPR method. This suggests that the former methedaps with the HPR
methodology and yet captures a number of new episodesh wiould otherwise be
ignored (for example, UK 1842, the year that mark@ergod economic expansion in the
United Kingdom, after key pro-trade legislative awtere passed by the Parliament;
Netherlands 1845 and 1860 periods of growth, which sgmifisant expansion of Dutch
capital oversees).

The difference between the two methods is espg@atinounced in the period
between 1870 (the year when a number of Latin Ameroamtries as well as Canada,

US, Japan and New Zealand enter the sample - see THpénd the year of 1945.
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Table 1.3.2 shows the cumulative distribution of @és over time. As expected,
the Historical method dominates the HPR method mdstween 1870-1945, when the
identification criteria outlined by the HPR method wolbé/e been too restrictive.

1.4.2 Base Model

1.4.2.1 Variables
The base model is a random-effects probit model givesgbgtion (1.1). Following HPR
(2005), | define the dependent variable as a 0-1 dummyghwvdkes the value of 1 in the
year t of the initiation of the rapid growth episode as well éisaryears t-1 and t+1 around
the episode. The time window safeguards against th&lpldy of capturing the initiation
date imprecisely, due to the flaws in the data or otsilogical inconsistencies.

The explanatory variables in the regression camrbeped into the following
categories:

1. Political change and quality of political instituts variables, which include the
country's 5 year average Polity score and two vasatd@turing the start of positive and
negative regime change episodes.

The average Polity score serves as a measure ah@wment of representative
political system in the country and a proxy for itgional quality. As noted in the
methodology section, the advantage of using a 5-yeargevefdhe Polity score is that this
measure is less sensitive to the transitory changediticgdonstitutions.

The binary indicators take the value of 1 in the yeardsitive/negative enduring

regime chand€ as well as year t-1 and t+1 around the episode.

13 definition is provided in the Glossary of Terms
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2. Economic variables include: a measure of togmness (a country's volume of
trade expressed as a share of GDP), a measure afehe government (total government
expenditure as a share of GDP), investment as a sh&B®f and log GDP per capita
expressed in 1990 international dollars. In additiomclude a financial crisis dummy,
which takes the value of 1 in the year when a country is indatva financial or a banking
crisis, as well as in years t-1 and t+1 around that yea

The model also includes 3 and 4 year averages tfiealtontinuous economic
variables mentioned above. In addition, a 4 year agechighe infant mortality rate is
included in the regression. This variable serves psogy for country's human capital
accumulation. The measure was chosen over more thgotratlones (such as years of
schooling or literacy rate) primarily because itisilable for longer periods of time for
historical data, and because empirical studies puming strong link between health
indicators (such as infant mortality rate) and literatgda

3. Time averages of political and economic vargblie order to partially control
for period specific effects | introduce the crossisecyear specific averages of all
continuous political and economic variables in the rhdsiace the time period for most
countries in the sample is relatively long, includimguydummy variables in the regression
is expensive in terms of the degrees of freedom lost.

1.4.2.2 Base model results and economic interpogtat
The coefficients, standard errors and correspondingina effects for the base

model regression are reported in Table 1.4 (columB8% All the marginal effects are

4 For example, Zakir and Wunnava (1999)
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evaluated at sample means for continuous variabhesfaa discreet changes of dummy
variables from zero to one.

In the model specified above, the political reginterge variables have the
coefficient signs and magnitudes consistent with thatirigs of HPR (2005).

The results in Table 1.4 (1-3) indicate that botsigve and negative regime
changes positively influence the probability that a coumtperiences a growth takeoff. In
the base model specification, however, positive enduringheeghanges do not appear to
influence the probability of rapid growth episodetiation significantly. (Negative
enduring regime change coefficients, on the other henedsignificant and positive). This
lack of significance can be explained by the presehdtlreshold effects. For part of the
sample, positive enduring regime changes may have aveegtect on the probability of
growth takeoff; while in the other part of the sample this effest be positive. Indeed, the
threshold regression estimations presented later ig1 géction lend support to this
hypothesis.

In the base model specification, a positive enduring regihange increases the
probability of growth takeoff by approximately 2.38 pmrage points. The negative
enduring regime change increases the probability by &6&tpercent. The effect of the
negative regime change on the probability of growth.&times larger. This is consistent
with the HPR findings, where the negative regime change éffatiout 3.7 larger than the
positive effect.

While the results seem to suggest that movement doawdocratic rule has a larger
positive impact on growth, an alternative interpretatiay fine offered. Enduring positive

regime changes possibly rely less on economic growthustain themselves than do
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autocratic regimes. In this respect, it is interestinglook at another measure of
institutional quality discussed above - the 5-yeagrage Polity score. The impact is
evaluated at the sample mean, which is at 4.11 powmit®ut the level of Finland in the
1930s, Russia in 1998, Malaysia in 1980s or Greet860s.

The marginal effects calculations suggest thatls#i equal, an increase of the 5-
year average polity score at t-1 from sample meathéomaximum 10 point score,
increases the probability of growth takeoff by ab&ut%. For a more modest 4-point
increase in average polity score (from 4.11 to 8.Hbout the level of France and the
United Kingdom in early 1900s, Argentina in 1989, Bulgaritate 1990s) the probability
of growth takeoff increases by 1.12 percentage points.

As for the economic variables, a 10% increase irnfthee Openness (from 0.494
sample mean - about the level of Volume of Trade (VOT) asra sh&DP for the United
Kingdom in 1897 - to 0.544 - about the level of the WKLDO9) at t-1 would increase the
probability of growth takeoff at time t by approximat@y4%. Similarly, a one standard
deviation increase from the mean VOT (from 0.494.89D - about the level of Hungary
in 1996) would lead to on average 8.7% increase in titgapility of growth takeoff.

The marginal effects coefficients also suggest thatstandard deviation increase
in the 4-year average of log GDP per capita (cpmeding to an increase from $5,131.27
per capita to $11,045.52 per capita income - roughdydtfierence between Portugal and
Germany in 1970) at t-2 would result in a 61% increzsthe probability that a growth
episode will be initiated in the year t. Alternativefgr countries otherwise similar, the
country with income per capita 1 standard deviationvaltbe mean has much higher

chances of experiencing a growth episode than the cowhtvge income per capita is at
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the sample mean. In the same time, a more modesti$a@ase above the mean income
per capita would lead to an approximately 2.5 pergengeint increase in the probability
of a growth takeoff.

Other variables in the regression have signs consisigmtheory:

An increase in 3-year average of total Government dipge as a share of GDP (from
0.187 to 0.304) would lead to decline in the growth tadkpadbability by 1.56%. An
increase in the 4-year average of infant mortality &t t-1 (from 64.8 deaths per 1000 live
births to 123.5 - roughly the difference between Dekmaad Spain in 1939) would result
in about 1.9% decrease in the probability of growth tdkedhe next period.

The coefficients in front of year-specific meanseaplanatory variables can be
interpreted as follows: a one standard deviation asgan “average democracy” in the
world (from 3.1 points to 5.5 points on the poldyale) leads to a 1.43 percentage point
increase in the probability that a growth takeoff wél éxperienced by any given country.
The base regression coefficients also suggest that thetiofaerage “world democracy”
is twice the impact of “own democracy” on the probgbof growth takeoff episode
initiation.

The impact of higher infant mortality rate in therlgaat time t-1 is significant and
negative. The impacts of higher trade openness in tiie,vas well as the country's own
investment/GDP ratio, and GDP per capita at time t-1 aces@gnificant and negative (this
can be attributed to cyclical fluctuations - as thewtincepisodes are usually initiated when
economies are starting to recover from a recession).

An interesting result is the significant and posi@ftect of financial crisis on the

probability of a growth takeoff. This result seemsh® consistent with some recent
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findings. For example, Ranciere, Tornell and Western{@di4) argue that economies,
which have experienced occasional crises, have grown oagavéaster than countries
with smooth credit conditions. They develop a model ircvieredit market imperfections
generate borrowing constraints and low growth, and ghaiva country on a more risky
path will grow faster but will also experience occasiaadiH-fulfilling crises.

1.4.3 Extensions of the Base Model: Results amddrétation

1.4.3.1 Interaction Terms

| consider several extensions to the base model desetitos@. One of them is to
introduce interactions terms that would capture dfiects of positive and negative
enduring regime changes during the times of economiss.cifable 1.4, column 4
presents the marginal effects of 1 standard deviatiamge from the sample mean. The
asterisks indicate the significance level of the cpoading regression coefficients. The
coefficient for the interaction term of Crisis and i#es enduring regime change is
significant and negative, suggesting that democratic regim@ges during the time of
economic crises actually decrease the likelihood oivtirdakeoff episode starting in the
next period. In the same time, introducing the intesaderm has made the coefficient for
positive enduring regime change positive and signifjaanreasing the marginal effect of
change to 5.85 percentage points. Other coefficienthanmodel are not significantly
changed.

The results suggest that crises significantly damgpenimpact of democratic
change on the likelihood of growth takeoffs. Why would fihancial crisis play such a
role during positive regime changes as opposed to negatiyme changes, as suggested

by the data? One of the likely explanations is that epeliical regime change brings
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about uncertainty. Democratic regime changes, esperiaghe time of economic turmoil,
may be perceived as brining about less stability tiweaudocratic regime changes.

In this respect it would be interesting to see whetlueing crisis times countries
with more representative political institutions hayeater chances of experiencing a rapid
growth episode. | introduce another interaction tasrthe regression - crisis with 5-year
polity average. The interaction term is significamd @ositive suggesting that in the time
of economic crisis, higher polity score helps inceetige probability of growth takeoffs.
The results are summarized in Table 1.4, columra3:6-point increase in the country's
average polity score helps increase the probability@ivth takeoff by about 1.5% in the
post-crisis time.

1.4.3.2 Controlling for economic conditions in tlest of the world

The base model attempts to control for global econaromditions (such as
exceptionally high or low value of global investment odéraat time t-1) by way of
introducing year-specific world averages of the maonemic variables. Another way of
taking into account external economic conditions isnigpducing variables that capture
economic performance in the largest economies in thielwewor example, recent research
suggests that the country's capital flows as wejirasith rates may be affected by interest
rates in the US. In particular, higher interest ratetheé US may lead to capital outflows

from other countri€s.

!> For example Calvo and Reinhart in their paPapital Flows to Latin America: Is There Evidende o
Contagion Effects?1996) suggest that higher interest rates in theatéSsignificantly associated with
capital outflows from Latin America. Another pap®r Giovanni and Shambaugdthe Impact of Foreign
Interest Rates on the Economy: The Role of the dbxggh Rate Regim@006) suggests that high large-
country interest rates are associated with loweP@mwth in the other countries.
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By the same argument, one might expect that agefidiigh growth in a large
country would lead to capital inflow from the resttioé world and will be associated with
a period of capital outflow from other countries.

Table 1.4, column 6 shows the marginal effectshefregression, which includes
the variables for the rate of return and a lag of tiyeeé8 average growth rate in the UK
(before 1913) or the US (after 1913). United Kingdom and Unitag<Sare dropped from
the sample. The results suggest that the 3-year &vgragith rate in the large economy
has a significant negative effect on the probabilityaofountry experiencing a growth
takeoff; yet, controlling for these external conditiongsl not alter the results of the base
model significantly.

1.4.3.3 Threshold effects

The results presented so far give the idea of how politicaheeghanges as well as
level of development of political institutions influenthe probability of growth takeoffs.
Yet, one needs to test for the non-linearity in tlgrassion coefficients; in particular since
the impact of political regime change may differ tmuntries with different levels of
democracy, GDP per capita, degrees of trade opennessmphct of trade openness and
quality of political institutions on growth may also théferent for different levels of these
variables. To test these hypotheses | estimate tleshibid regressions as shown in
equation (1.3) and (1.4) of Section 1.3.

Table 1.5 provides the marginal effects of the thieshegression estimation.
Table 1.6 panel a-d gives the estimated p-value forwstlresholds. As can be seen from

Table 1.6, one cannot reject the presence of attlgaghresholds in the Volume of Trade
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(VOT) variable. The sample is optimally split at I8&nd 78th percentile of VOT. (This
corresponds to VOT level of 0.79 and 0.63 as a shar®8) G

The effects on the probability of growth takeoffs §arged in column 3 of Table
1.5) are significantly different for different legebf trade openness. For a small increase in
the volume of trade away from the mean, the impathemrobability of growth takeoff is
largest when VOT as a share of GDP is between 0.6 4®. (Nearly 1.66 times larger
than when the VOT is above 79% of GDP level; and 1.4fefahan the effect of VOT
below 63% of GDP). For example, the rising VOT is likedyhave a stronger impact on
the probability of growth takeoff in countries such asgieh in early 1960s (VOT 0.67)
than in countries such as Norway (VOT 0.82) or Canada (¥@9) in the same period.

Another hypothesis | am interested in testing is whietbentries that already have
higher average polity score (hence, stronger polititstitutions from the start) benefit
more from an increase in the quality of political mgtons than do countries characterized
by lower average polity score.

The results in Table 1.6-a support the presence ofhoeghold in the 5-year Polity
average at 68th percentile or 9-point average Paldxedevel.

The coefficients in Table 1.5, column 2 suggest #imive the 9-point level an
increase in the 5-year average of polity score front®tBe maximum of 10 points would
increase the likelihood of growth takeoff by 0.78%isTWwould correspond to an increase
from the polity score level of Portugal and Spain in 19888#at of the UK or the US.

Finally, | test the hypothesis that political regimhanges affect countries' growth

prospects differently, depending on the level of pgitaaGDP. | estimate a threshold
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model described by equation (1.3) Section 1.3, whiegesample split variableZ;, is
positive/negative regime change dummy, and the threshalabla g  is log GDP per
capita.

According to the result shown in Table 1.6-c, wantd reject the hypothesis of
one threshold at the 69th percentile of log GDP peitagécorresponding to $5,698.17 per
capita income expressed in 1990 international ddlfarspositive political regime change.

The results from a threshold regression (Table @dilumn 1) indicate that a
positive regime change (defined here as a 3 pointaeeren Polity score in less than 3
years) positively and significantly affects the chemof a growth takeoff, but only for
countries above $5,698 per capita income (such axéonge Chile in 1990s, Spain in
1983, Uruguay in 1989). Below this level of income, tharesed effect is negative but
not statistically significant.

This result confirms the original hypothesis thaticher country might benefit
democratic regime changes, while pro-democraticluéeos in poor countries may not
have a beneficial impact on growth.

In the same time, level of per capita income does rnamns® matter for the
coefficient on negative regime changes.

1.4.3.4 Evaluating a growth takeoff probabilityd¢oasts

How well does the model developed in the chapter predottapility of growth
takeoffs?

Figure 1.3 a-d plots the model's predicted probatthity rapid growth=1 for select

countries. The vertical bars are the actual realiaata rapid growth episodes. First, note
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that predicted probabilities of growth takeoff real@atare very low, rarely rising above
50%. This is not unusual for models predicting rare eV&ent

The relative accuracy or “skill” of the model's famstin this case is best evaluated
by comparing it with “unconditional forecast” - i.e. thienple ratio of the number of rapid
growth initiation years to the total number of obstora years in the sample. The
“unconditional forecast” probability that the country Ivakperience a growth takeoff in
any given year is therefore 234/2760 = 0.08478.

Does the model's forecast do better in predictingvidrdakeoffs relative to the
unconditional forecast -and if so, how much betterfod discuss several relevant
forecast evaluation scores, closely following the nddwhmgy described in Lahiri and
Wang (2006).

A common measure of forecast accuracy in economitteimean squared error or
1 N T . , .
the forecast, MSE(p, x) = m2.=1 > .(P—%,)?, wherep, is the model's predicted

probability, andx; , is the 0-1 realization indicator of the rapid growtrent for country i

at time t. MSE ranges from 0 to 1, with O correspogdo a perfect forecast. Yet, the

relative forecast performance is better measured hatl®+1 Skill Score

ss—1_ MSHp.x)
MSEx, X)

Where 4 is the “unconditional forecast”, a constant probgbif the event. The Skill

Score compares the MSE of the model with the MSE gitktay the “unconditional

forecast” probability - the high&$S the higher is the “value added” of the model's forecast.

16 See detailed discussion in Lahiri and Wang (2006)
41



SScan be interpreted as the percent improvement eofmbdel's forecast relative the
“unconditional forecast”.

It is evident from Table 1.7 that the Skill Scafethe model is very modest, only
5.45% improvement in forecast relative to the undomuil forecast. This is not an
unexpected resdlt To understand the reason we need to look at how thelmodel
predicts takeoff initiation times versus “tranquilines. The skill scores in Table 1.7
suggest that the model improves the forecast of thkeuds by nearly 10%, but worsens
the forecast of non-growth times by almost 37%. Thetaahgrobability “unconditional
forecast” is obviously assigning a very high probapiid non-growth episodes and does
better in predicting zeros than the model's forecast.

These results, however, do not mean that the model's focaoasit be useful. One
way of presenting predicted probability forecasts is bgverting probabilities to odds
ratios. The Odds ratio is essentially the ratio ofeEast odds (the odds in favor of the
event, as determined by the model) to Unconditioatd odds (the odds in favor of the
event as determined by the unconditional forecast).ekkample, the Unconditional rate
odds, UO in this case = 0.08478/(1-0.08478) = 0.0926B3he Forecast odds, FO in a
particular year = 0.18/(1-0.18) = 0.2195. The Odds ratio = BG#2.369. This means that
the odds in favor of the event as predicted by the fetera nearly 2.4 times greater than
the odds generated by the simple constant rate pmdi¢8ee Figure 1.4 panel a-d for an

illustration).

" HPR study points out that despite significant elations with political regime change variablesvgh
takeoffs are very difficult to predict.
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If the odds ratio is high, it is a signal that theeravent in question is very likely. A
forecasting rule may be designed in such case. Forpearithe odds ratio rises above a
certain threshold (say, FO/UO =2) we predict that thevtr takeoff will be initiated.
Below this threshold, we predict a “tranquil” ye&he performance of various forecasting
rules can be compared using “skill scores”, whicalgate the number of hits and misses,
correct predictions and false alarms generated by teelref's define:

X - number of “hits” - predictions of a growth takkeat time t, when the actual
realization = 1

Y - number of “misses” - prediction of no-growth at tifjewhen the actual
realization = 1

Z - number of “false alarms”- predictions of growtkeaff at time t, when actual
realization =0

W - number of “correct zero predictions” - predictiohtranquil year in time t,
when the actual realization =0

The forecast skill measures, the Kuiper Skill sq¢8S), the Heidke Skill score
(HSS), and the Odds Ratio Skill score (ORSS) are thenatkéis follows:

KSS = (X*W - Y*Z)/[X+Y)x(Z+W)]- this measure rangdsom a -1 to +1, with +1
corresponding to "“perfect skill" of the forecast

HSS = 2*(X*W -Y*Z2)/[[(X+Y)x(Y+W)+(X+Z)x(Z+W)] - this is a -1 to +1 measure
with a similar interpretation. HSS, however, values corregiption of ones more than the
correct predictions of zeros, as compared to th8.K®th KSS and HSS are commonly

used in evaluating rare events, for example in meteoralogiecasts.
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ORSS =§-1)/(6+1), whered = (X*W)/(Y*Z) - also a -1 to +1 skill ratio with +1
corresponding to “perfect skill” of the forecast.

The Odds Ratio Skill can be tested to determine hvendhe skill of the model's
forecast significantly outperforms the unconditionaé@ast of the event.

Lahiri and Wang (2006) suggest the following test: (Iodds ratio) = (log(X) + log(W)) -

(log(2) + log(Y)) is approximately normally distributedth standard erroi, where n

Jn

=1/X+1/Z +1/Y + 1/W. If the log odds ratio is moranhl.96 standard errors away from
zero, this would indicate that the skill scoretatistically significant on a 5% level. Hence,
it is unlikely that the difference between the model's foremmasthe unconditional forecast
is due to chance.

Table 1.8 presents the result of all three slatbres associated with different
thresholds and several definitions of “hits” and “‘seis’

The skill scores indicate that forecast rules basethe probabilities given by the

model generate significantly better predictions tharctmstant probability forecast alone.

1.5. Conclusion

In this chapter | ask whether political regime desmand the overall quality of
political institutions are associated the turning {®in a country's economic history. |
estimate a random effects probit model based on thelsahp4 countries from 1834-
2003. The findings indicate that political regime chemgs well the quality of political
institutions help predict growth takeoffs. In partaoy both democratic and autocratic

enduring regime changes, as well as the initial levetlemocratization significantly
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increase the probability that a country will entereaiqal of sustained and rapid growth. In
addition, | find that trade openness, and the inihabme per capita level increase the
probability of a growth takeoff initiation. In the sartime, an increase in government
expenditure as a share of GDP and infant mortaligy (eaproxy for educational attainment
of the labor force), reduce this probability.

Further, | present evidence in favor of the “thaddheffects” in growth. In
particular, | find that countries with income pepita below a certain threshold level, do
not benefit from democratic regime changes to the sateateas their richer counterparts.
The effects of trade openness and the quality of palistitutions are also non-linear. In
particular, international trade benefits growth thestrio the countries which fall in the
mid-range of trade openness. In the same time, theaserin the level of democratization
helps mostly the countries with already well develogeshocratic institutions. In addition,
| use several alternative forecast skill indicatoragsess how well the model developed in
the chapter can predict growth takeoffs. | concludettieamodel does significantly better
in predicting the occurrence of rare events, such adutimng points in a country's
economic history, than the baseline constant probahuligcast.

This work opens the avenues for future researchhetmature of growth-political
institutions nexus. In particular, what are the posssidarces of threshold effects in
growth? Do threshold effects play a role in deteing the duration of growth takeoff
episodes? Does the country's “political neighborhood” hawedfact on the probability of a

growth takeoff initiation? These and other questionsanermopen to future investigation.
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Chapter 1 Appendix:
Data Sources:
1. All GDP per capita data comes from Angus Maattdistorical Statistics for
the World Economy 1-2003 Advailable at: http://www.ggdc.net/maddison/
2. B.R. Mitchellinternational Historical Statistics Europe 1750-399
and B.R. Mitchellnternational Historical Statistics Africa, Asia &ceania 1750-1993
sources for European and Asian countries data on:
GDRP at current prices data until 1948-50
Gross capital formation until 1948-50
Total Central Government Expenditure until 1988-5
Exports, Imports until 1948 -50
Wholesale prices index until 1948-50
3. B.R. Mitchell International Historical Statistics the AmericagsD-1993-
source for the US (until 1948) and Brazil (until 1900) deta
GDRP at current prices; gross capital formatioal entral government
expenditure; exports; imports; wholesale price index.\\
Infant mortality rate - US, Latin American courgnentil 1993
4. Oxford Latin American Economic History Databaseuwree for Latin
American countries data 1900-2000 on:
GDP at current prices; gross domestic fixed invesstncentral government
expenditure; exports; imports; implicit GDP deflator. Datailable at:
http://oxlad.geh.ox.ac.uk/index.php

5. International Financial Statistics (IFS) - all coi@stafter 1948-1950 data on:
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GDP at current prices; gross fixed capital formatiowernment
expenditure, exports, imports, GDP deflator.
6. World Development Indicators (WDI) - all countriesadan infant mortality
rates after 1993 (and for earlier dates if missing fkditchell)
7. OECD (2004), HEALTH DATA 2004, 1st edition:

http://www.oecd.org/health/healthdatsSupplementary data source for OECD countries

infant mortality rates from 1960 (if missing from Mill).
8. Other supplementary data sources for select countries
Netherlands National Accounts of the Netherlands 1800-1913 avaikble

http://nationalaccounts.niwi.knaw.nl/start.htrhsource for 1820-1913 data on: GDP at

current prices, investment, imports, exports, public edipere, GDP deflator
Norway: Norges Bank Historical Data: source for 1830-2001 dat&DP at current
prices, gross investment, \\imports, exports, governmesuoaption, GDP deflator.
Spain: Prados de la Escosura, L. (2003). \textit{El progreso@omo de Espana, 1850-
2000}. Madrid: Fundacion BBVA - source for 1850-1959 datasDP at current prices,
Investment, Imports, Exports, Government Expenditure, G&iRator.
Portugal: Nunes, Mata and Valerio “Portuguese Economic Growth-1885%", Journal
or European Economic HistorxXVII1/2 (1989) - source for 1833-1950 data on exports,
imports, GDP at current prices, GDP deflator, public egfare.

9. Sources of data on currency, banking and debt crises:
Kindelberger, Charlelanias, Panics and Crashes: A History of Finan€ialses(1996)
John Wiley & Sons, Inc.

Suter, Christiaibebt Cycles in the World-Econor{iy992) Westview Press
47



Eichengreen, Barry and Michael Bordo “Crises Now and ThdratWessons from the
Last Era of Financial Globalization?” NBER Working PaNe.8716, (Jan. 2002)
Graciela L. Kaminsky, Carmen M. Reinhart “The Twin CriSdse Causes of Banking and
Balance-Of-Payments Problem&ierican Economic Reviewol. 89, No. 3 (Jun., 1999),
pp. 473-500

10. Marshall, Monty G. and Keith Jaggd?slity IV Dataset (Computer File;
Version p4v2001)College Park, MD: Center for International Developnaerd Conflict
Management, University of Maryland, 2002 - sourceddifipal regime change data and
democracy (polity) indicators. All countries 1820-200aikble at:

http://www.cidcm.umd.edu/inscr/polity

11. Data on country’s involvement in war — from Claiess of War database

accessible at http://www.correlatesofwar.org/

Data Coverage:

There are overall 61 countries in the dataset. Smoe £uropean countries leave
the sample as others enter, there are at most 57 counthessgntple in any given year. In
addition, because of data availability the working danfigr the base model is reduced to
54 countries.

Western/Northern Europe: United Kingdom, Ireland, Netherlands, Belgium, France
Switzerland, Spain, Portugal, Prussia, Germany, Austaly, Finland, Sweden, Norway,
Denmark.

Eastern Europe/Central Asia: Poland, Hungary, Czechoslovakia, Czech Republic,

Slovakia, Albania, Macedonia, Croatia, YugoslaviaptteMontenegro, Bosnia, Slovenia,
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Greece, Bulgaria, Moldova, Romania, USSR, Russimnigs Latvia, Lithuania, Ukraine,
Belarus, Armenia, Georgia, Azerbaijan, Turkey.

Asia/Oceania: Japan, Thailand, Malaysia, Singapore, Philippines, nesia, Australia,
New Zealand.

The Americas: United States, Canada, Mexico, Colombia, Venezuela, Beazil, Chile,

Argentina, Uruguay.

49



Table 1.1 Expansion of the sample: years in which GDP pera&aita become available

Year

1820

1830
1846
1850
1860
1865
1868
1870

1900

1901
1920
1921
1923
1924
1926
1928
1935
1929
1945
1950
1957
1959
1990

Number of countries in Countries

the sample

4

5
6
9
11
13

20

26

27
29
31
32
34
35
36
37
38
39
41
42
43
55

50

Netherlands, France, Sweden, Denmark

United Kingdom

Belgium

Switzerland, Spain, Prussia

Italy, Finland

Norway, Portugal

Germany

Austria, New Zealand, Canada, United
States, Brazil, Uruguay, Japan

Argentina, Chile, Colombia, Mexico, Peru,
Venezuela

Australia

Czechoslovakia, Yugoslavia

Ireland, Greece

Turkey

Bulgaria, Hungary

Romania

USSR

Philippines

Poland

Indonesia

Albania, Thailand

Malaysia

Singapore

Serbia-Montenegro, Slovenia, Macedonia,
Croatia, Bosnia, Czech Republic, Slovakia,
Armenia, Azerbaijan, Belarus, Moldova,
Ukraine, Estonia, Latvia, Lithuania,
Russia, Georgia



Figure 1.1 Three Waves of Democratization
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Figure 1.2 Takeoff episodes
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Panel (c)

log GDP and the iming of growth takeoffs
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Figure 1.3 Probabilit
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Figure 1.4 Odds Ratio: Likelihood of a takeoff
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Figure 1.5 Unconditional probability of a growth takeoff
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Table 1.2Rapid growth episodes: Historical definition

Country year growth | growth || Country year growth | growth
before! | after” before | after
The Americas
Us 1877 0.0070 | 0.0402 || Uruguay 1881 -0.0130 | 0.0385
1896 0.0040 | 0.0380 1905** | 0.0200 | 0.0488
1922 0.0115 | 0.0249 1923 0.0243 | 0.0423
1938 0.0329 | 0.1178 1943 -0.0054 | 0.0469
1961 0.0111 | 0.0396 1973* | 0.0060 | 0.0388
1088** | 0.0039 | 0.0258
Canada 1877 -0.0007 | 0.0446
1896 0.0016 | 0.0567 || Europe West
1921 -0.0263 | 0.0576 || UK 1842%* | -0.0006 | 0.0348
1937 -0.0006 | 0.0894 1893 0.0080 | 0.0241
1949 -0.0034 | 0.0252 1910 0.0038 | 0.0256
1962 0.0124 | 0.0365 1922 -0.0296 | 0.0238
1996 0.0038 | 0.0279 1936 0.0150 | 0.0413
1950 -0.0146 | 0.0228
Mexico 1936** | 0.0016 | 0.0229 1982 0.0124 | 0.0359
Colombia 1923 0.0006 | 0.0315 || Ireland 1946 -0.0007 | 0.0308
1933**4 | 0.0159 | 0.0325 1958 0.0135 | 0.0401
1943 0.0055 | 0.0259 1994 0.0431 | 0.0840
1967 0.0156 | 0.0390
Netherlands 1845** | -0.0029 | 0.0136
Venezuela 1907* -0.0031 | 0.0369 1860 -0.0013 | 0.0187
1922%* | 0.0393 | 0.1633 1879 0.0056 | 0.0259
1932 0.0349 | 0.0775 1896 -0.0077 | 0.0114
1942%% | 0.0135 | 0.1384 1921 0.0163 | 0.0382
1944 -0.0841 | 0.1357
Peru 1922* 0.0222 | 0.0473 1984 0.0034 | 0.0236
1931%*% | 0.0088 | 0.0483
1948 0.0186 | 0.0378 || Belgium 1918 -0.0421 | 0.0674
1959 0.0133 | 0.0448 1943 -0.0364 | 0.0488
1959 0.0220 | 0.0423
Brazil 1905 0.0025 | 0.0162
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Table 1.2Rapid growth episodes:

Historical definition (continued

60

Country year growth | growth || Country year growth | growth
before! | after? before | after
1916 0.0027 | 0.0406 || France 1853* | 0.0076 | 0.0262
1931 0.0061 | 0.0379 1887 0.0046 | 0.0225
1945 0.0153 | 0.0312 1906 0.0018 | 0.0239
1955 0.0250 | 0.0442 1918 -0.0348 | 0.0801
1967* 0.0088 | 0.0715 1932 -0.0006 | 0.0222
1944 -0.0927 | 0.1291
Chile 1922 -0.0145 | 0.0337
1974* 0.0002 | 0.0403 || Switzerland 1883 -0.0004 | 0.0325
1990** | 0.0437 | 0.0663 1892 0.0133 | 0.0275
Argentina 1921 0.0125 | 0.026 1918 -0.0197 | 0.0486
1942 0.0131 | 0.0323 1943 0.0003 | 0.0650
1964 0.0077 | 0.0328
1990 -0.0177 | 0.0400 || Spain 1870 -0.0116 | 0.0365
1896 -0.0013 | 0.0251
Europe West 1920 0.0057 | 0.0230
Portugal 1880 -0.0033 | 0.0236 1950 -0.0016 | 0.0454
1894 -0.0039 | 0.0271 1960 0.0288 | 0.0812
1918%* | -0.0093 | 0.0381 1984** | 0.0105 | 0.0405
1942 0.0072 | 0.0273 1996 0.0150 | 0.0388
1959 0.0352 | 0.0597
1984 0.0198 | 0.0524 || Finland 1868 0.0030 | 0.0231
1892 0.0097 | 0.0386
Germany 1923** | 0.0038 | 0.0524 1018** | -0.0471 | 0.0712
1932 -0.0032 | 0.0700 1931* | 0.0260 | 0.0541
1951 -0.0097 | 0.0711 1048** | 0.0205 | 0.0381
1958 0.0301 | 0.0478
Austria 1922%* | 0.0033 | 0.0406 1967 0.0352 | 0.0561
1934 -0.0408 | 0.0657 1993 -0.0026 | 0.0416
1950 -0.0034 | 0.0664
Sweden 1842 -0.0047 | 0.0143
Ttaly 1881 -0.0011 | 0.0157 1853 -0.0004 | 0.0264
1902** | 0.0259 | 0.0432 1867 0.0017 | 0.0450
1911 0.0387 | 0.0540 1891 0.0120 | 0.0246




Table 1.2Rapid growth episodes: Historical definition (continued

Country year growth | growth || Country year growth | growth
before! | after? before | after

1933* -0.0007 | 0.0303 1923**% | 0.0118 | 0.0395

1945 -0.0695 | 0.0965 1932 0.0219 | 0.0479

1958 0.0249 | 0.0446

Denmark 1842 0.0048 | 0.0214 1996 0.0015 | 0.0284
1921 -0.0035 | 0.0255

1941 -0.0151 | 0.0447 || Norway 1909 0.0175 | 0.0317

1958 0.0219 | 0.0421 1926 0.0155 | 0.0293

1944 -0.0234 | 0.0661

Europe East 1991 0.0163 | 0.0375
Poland 1992 -0.0286 | 0.0558

Asia & Oceania

Hungary 1948 -0.0517 | 0.0446 || Japan 1888 0.0176 | 0.0304

1956 0.0329 | 0.0495 1914 0.0058 | 0.0433

1996** | -0.0203 | 0.0455 1934 0.0122 | 0.0545

1951 0.0118 | 0.0629

Czechoslovakia | 1934 -0.0238 | 0.0587 1960 0.0678 | 0.0839
1953 0.0287 | 0.0543

Thailand 1961* | 0.0274 | 0.0502

Yugoslavia 1932* -0.0021 | 0.0335 1986 0.0355 | 0.0885
1943 0.0388 | 0.0591

1957 0.0360 | 0.0563 || Malaysia 1972* | 0.0353 | 0.0564

1987 0.0187 | 0.0689
Greece 1931%* 0.0090 | 0.0319

1963 0.0475 | 0.0680 || Singapore 1966* | 0.0350 | 0.1118

Bulgaria 1945 -0.0422 | 0.0924 || Indonesia 1967 -0.0147 | 0.0766

1956 0.0357 | 0.0707 1988 0.0212 | 0.0606

Romania 1960 0.0369 | 0.0597 || Australia 1918 -0.0145 | 0.0277

1931 -0.0298 | 0.0451
USSR 1942 0.0303 | 0.1128

New Zealand 1899 0.0128 | 0.0316

Albania 1996* -0.0105 | 0.0577 1932 -0.0197 | 0.0668
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Table 1.3.1Summary of growth acceleration episodes
HPR method and Historical method compared

HPR Method Historical method
Overlapping episodes  [Total Overlapping episodes Total
(% of the total to date) mnumber  of | (% of the total to date) number  of
episodes episodes

Before 1914 0.8461 13 0.2895 38
Before 1945 0.7541 61 0.4742 97
Before 1970 0.7473 91 0.5152 132
Before 2003 0.75 112 0.5455 154

Table 1.3.2Cumulative distribution over time of growth acceleration episodes
identified under the HPR and the Historical methbdds

1.000
//
0.900 //
0.800 - : —
—— Historical //
0.700 £
— HPR //
0.600 / r
A

0.500 / 7

0.400 A

0.300 /"

’ /J /7
0.200 /_...- -
1 —
0.100 =
0.000 =
before before before before before before
1870 1900 1914 1945 1970 2003

—— Historical 0.065 0.188 0.247 0.630 0.857 1.000
—= HPR 0.027 0.089 0.116 0.545 0.813 1.000

'Average 8-year growth rate before the initiatiora a@keoff

2 Average 8-year growth rate after the initiatioradhe takeoff

3*growth episode occurred within 5 years after aatieg enduring regime change

“*xgrowth episode occurred within 5 years after aifige enduring regime change

®Ratio of the number of episodes to date dividethlkytotal number of episodes identified

by the given method
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Table 1.3.3 Summary of rapid growth episodes by region and time péauf, the total
number of episodes.

Asia Europe Europe Latin Western Total %  Total
West East America Offshoots® episodes

before 1870 0 6.49 0 0 0 6.49 10
1871-1900 0.65 7.79 0 0.65 3.25 12.34 19
1901-1950 1.3 24.68 4.55 13.64 5.19 49.35 76
1951-2002 5.84 11.69 5.84 6.49 1.95 31.82 49
Total % 7.79 50.65 10.39 20.78 10.39 100

Total # 12 T8 16 32 16 154

Table 1.3.4Average growth for countries in the top 50th income péiteén

Average Growth Year (1)
.0071529 1840
.0153623 1860
0128864 1880
.0122852 1899
0122781 1920
.0133317 1940
.0148869 1960
.0202957 1980
0201626 1996

¢ United States, Canada, Australia and New Zealand

7 The measure of average growth listed in the tatbeld be interpreted as follows: The average groath
of the richest 50 percent of countries in the sangpior to 1840 is 0.7153%. This growth rate begsm
benchmark growth rate - poorer countries must gableast at the rate of 0.7153% to be able to oapch
with richest countries in the sample. This meag&itgpdated in 1841, when the benchmark growthfoate
all countries becomes the average growth rate efrithest 50 percent prior to 1860 and so on. The
measure is constructed by analogy with the priadigied in the HPR analysis
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Table 1.3.5Summary statistics

Variable Obs Mean Std. Min Max
Dev.

Growth rate 4673 0.0198 0.0264 -0.1471  0.2053
‘olume of Trade 4043 0.4682 0.3935 0.0116 3.6988
Government Expenditure 3751 0.1880 0.1352 0.0002 1.1382
Investment 3842 0.1859 0.0732 -0.0542  0.5288
Infant mortality rate 4336 0.0769 0.0655 0.0022 0.3920
log GDP 5078 8.2613 0.8268 6.4317 10.2763
VOT 3-year average 3882 0.4628 0.3854 0.0163 3.5234
Investment 3 year average 3695 0.1861 0.0713 -0.0382  0.4758
Government Expenditure 3 year average | 3586 0.1850 0.1302 0.0127 0.9920
log GDP 4 year average 4870 8.2610 0.8152 6.5232 10.2604
Infant mortality 4 year average 4098 0.0765 0.0641 0.0027 0.3145

Polity 5 year average 4758 2.6407 6.9863 -10 10

log GDP¢ 5147 8.2594 0.5771 7.1746 9.1709
VOT; 5147 0.4488 0.1731 0.1716 0.9596
Infant Mortality; 5147 0.0831 0.0557 0.0076 0.2090
Government Expenditure; 5147 0.1811 0.0720 0.0713 0.2989
Investments 5147 0.1758 0.0494 0.0715 0.2540
Polityy 5147 2.6855 2.7417 -7 7.9286
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Table 1.4Results (continued on the next page)

Dependent Variable: Year of a takeolf episode initiation: 0-1 binary variable

Base Model (1-3)

Base Model With Interaction Terms (4-6)

Variables Coeflicients Marginal Marginal Marginal Marginal Marginal
Effects effects 1sd® effects 1sd effects 1sd effects 1sd
1] 2] 3] 4] [5] [6]

Positive regime change, ; 0.1574 1.6261 2.3834 5.8531 1 6.2039 § 7.2273%
0.1752

Negative regime change, 0.4295% 4.4375% 6.6504* 7.1088 1 7.6120 6.9713 1
0.1928

Polity; 1 5 year average 0.0250%* 0.0054** 1.4330%* 1.9970%* 2.1146 1 2.3082+*
0.0091

Control Variables

Crisis;—1 0.1926* 1.9803* 2.3200% 2.8648* 3.0620 1.7484
0.0913

Trade openness,_, 1.3776* 0.1423* 8.6521* 9.2400* 0.6986* 9.5665 1
0.7017

Trade openness; -0.2421 -0.0250 -0.9082 -0.9595 -1.0213 -0.2703
0.8317

Trade OPEINeSS; 3 5 onr average -0.8811 -0.0910 -2.6217 -2.7020 -2.8877 -3.0122
0.6673

Investment;—; -5.7614%* -0.50952%* -2.9718%* -2.0394** -3.1434%* -3.2584%*
1.9132

Investment;_, 1.9432 0.2008 1.5792 1.4575 1.5447 1.6127
2.0406

Investments—3, 3 year average -0.4907 -0.0507 -0.3406 -0.2853 -0.3032 0.3976
14758

Government Expenditure, 5 o oo average | -1-5170%% -0.1567** -1.5600%* -1.6145%* -1.7208** -1.7194*
0.5740

log GDP,_, -3.1432%%* -0.324 74 -5.0084%*+* -4.0241%#* -5.3131%F* -5.0741%**
0.6673

log GDP,_5 4 year average 2.6963%+* 0.2786++* 61.3875%%* 61.7271%%* 62.6743%F* 46.8658**
0.6327
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Table 1.4 Results (continued)

Base Model (1-3)

Base Model With Interaction Terms (4-6)

Variables Coefficients ~ Marginal Marginal Marginal Marginal Marginal
Effects effects 1sd® effects 1sd effects 1sd effects 1sd
(1] 2] B3] (4] [5] [6]

Infant mortality,_; 4 car average -3.7839* -0.3909* -1.9093* -1.9020% -2.0286%* -1.6856
1.8996

Time control variables

log GDP;,_, -0.5915 -0.0611 -2.5773 -2.7074 -2.8935 -2.9132
0.5051

Trade Opennessg ,_; -1.3399% -0.1384% -1.8952* -1.7931% -1.9119%* -0.5965
0.5524

Government Expenditure; ,_; 0.5285 0.0546 0.3953 0.4755 0.5047 0.6470
2.2736

Investment; ,_; -1.2916 -0.1334 -0.5957 -0.5008 -0.5325 -1.4603
2.9739

Polityz ,_, 0.05201 0.00541 1.4330¢ 1.2027 1.3704 1.0632
0.0294

Infant mortalityz,_, -0.6356% -0.9955%* -3.4214%* -3.4465% -3.6015%* -3.0411%
3.5810

Rate of return (US, UK),_, 0.2569

US, UK growth rate,_, 0.7559*

Interaction Terms

Crisis*Pos. reg. change, -3.4847 1 -3.3773 -3.7486 1

Crisis*Neg. reg. change, 0.0401 1.0651 0.5590

Crisis*Polity 5-year av.,_; 1.5185%*

Constant 9.6603**
3.5911

Observations 2760 2760 2760 2351

8Calculated at the sample means of continuous variables. Marginal effects Isd indicate a change in the probability of rapid growth episode
initiation when the variable increases by 1 standard deviation from the mean. For dummy variables marginal effects are calculated for a variable

change from 0 to 1.

In Tables 4, 5 and 6: 7p < 0.1, %p < 0.05,% = p < 0.01, ¥ x xp < 0.001; standard errors in italics
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Table 1.5Threshold effects

Dependent Variable: Year of a takeoff episode initiation: 0-1 binary variable

Variables Marginal Effects Marginal Effects Marginal Effects Coeflicients

1 std. dev. change 1 std. dev. change 1 std. dev. change

from the mean, %  from the mean, %  from the mean, %

[ 2] 3] [4]

Crisis (t-1) 2.2212% 4.0017* 2.3611% 0.2053*
Positive regime change, 4.8003 2.0053 0.1325
Pos. reg. change;—1 (log gdp < 8.6479) -1.0870
Pos. reg. change;—1 (log gdp > 8.6480) 15.9597%*
Negative reg change; 6.6885% 11.7406* 6.5214%* 0.4358%*
Polity; 1, 5-year average 1.8780** 1.7790%* 0.0239%*
Polity; 1, 5.year average (Polity < 9) 0.8518
Polity; 1 5 year average (POlity > 9) 0.0876***
Volume of Trade,_; 8.4601* 12.5615 §
Volume of Trade,_; (VOT < 0.634269) 3.9243% 1.5922%
VOT ;,_; (VOT > 0.634269, < 0.794905) 5.4240%* 2.3122%*
VOT ,_; (VOT > 0.794905) 10.9985¢ 1.3021 §
Volume of Trade;_5 -1.1262 -1.5470 -0.9009 -0.2526
VOT;—3, 3.year average -2.5866 -4.3838 -2.5615 -0.9147
Investment;_1 -3.0098** -5.4181%* -2.8644** -5.8828%**
Investment;_o 1.5058 2.4665 1.8336 2.3083
Investment;_3 3 year average -0.3173 -0.4427 -0.3699** -0.5604
Government Expenditure, 3 5 oo average | -1-3970%* -2.7705%* -1.4737* -1.5003*
log GDP;—y -4.9496%** -9.6804%** -4.7304%** -3.1734%**
log GDP,_s 4 veur average 60.7004*** T0.3858%** 61.9930%%* 2.6970%**
Infant mortality, ;4 car average -1.7850%* -2.0604 -1.7966 1 -3.7274 1
log GDP,,_, -2.9080 -2.9512 -2.0065 -0.4537
VOT, ;4 -1.8932* -3.1841% -2.0366 ** -1.5582%*
Government Expenditure, ,_; 0.4280 0.3273 0.1735 0.2467
Investment; ;1 -0.7232 -1.0651 -0.9150 -2.1502
Polity, ,_; 1.4052%* 2.6540 1.3979 ¢ 0.0529 {
Infant mortality, ,_; -3.5515%* -5.8499 -3.2469 ** -9.6224%*
Observations 2760 2760 2760
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Tests for the optimal sample split along a particulathreshold

Table 1.6-aSample split variable: Polity 5 -year average

Threshold variable: Polity 5-year average

Estimate (threshold- Polity| Percentile Bootstrap
score) p-value
1¥ Threshold 9 68 0.033*
2" Threshold 7 59 0.267
Table 1.6-bSample split variable: Volume of Trade
Threshold variable: Volume of Trade
Estimate (threshold -Volume of Percentile Bootstrap
Trade as share of GDP) p-value
1% Threshold 0.7949 87 0.047*
2" Threshold 0.6343 78 0.066
3“ Threshold 0.2828 30 0.170
Table 1.6-cSample split variable: Positive Enduring Regime Change
Threshold variable: log GDP per capita
Estimate (threshold log GDP  Percentile Bootstrap
per capita) p-value
1% Threshold 8.6479 69 0.077
2" Threshold 7.5895 23 0.1262

Table 1.6-dSample split variable: Negative Enduring Regime Chanije (

Threshold variable: log GDP per capita

Estimate (threshold log GDP  Percentile Bootstrap
per capita) p-value
1% Threshold 7.467011 18 0.2085
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Table 1.7 Probability forecast evaluation. Mean square eandsskill scores

All Sample Growth years Non-growth
years
MSE (p, X}noder | 0.0734 0.75930 0.00982
MSE (, X)oase 0.0776 0.8376 0.00719
Skill Score (SS) | 0.0545 0.095 - 0.3667

Table 1.8 a-cSkill scores under different forecast rules and “sastdefinitions

Forecast rule:
When (Forecast Odds/Unconditional Ogds) Threshold(TH) - predict growth =1;
When (FO/UO)< TH, predict growth =0.

Definition of Success (a)

“hit” — forecast; =1, realizationy =1

“miss” — forecast=0, realization =1
“correct zero” — forecast=0, realization =0
“false alarm” — forecagt=1, realization=0

Table 1.8-a

TH=1 TH=15 TH =2
KSS 0.3872 0.2992 0.2433
HSS 0.1947 0.2083 0.2055
ORSS 0.6850** 0.6549** 0.6322**

Note: in this and the following tables, in bold italiare the best results among the
thresholds;

* indicates statistical significance on 5% leve&lindicates statistical significance

on 10% level

Forecast Odds are based on the model, which incorpathtegeraction terms and
optimal thresholds.

Relaxing the definition of hits and misses under théorecast rule.

Definition of Success (b):
“hit” — forecast; =1, realization =1 or realizatiof1ir1 =1 (growth happens within a
year of the forecast).
“miss” — forecast =0, realization =1or realizatiofy 1.1 =1
“correct zero” — forecast =0, realization =0 and realizatiof.14:1 =0 (nothing
happens within a year of the forecast)
“false alarm” — forecagt =1, r realization = Oand realization1it.1 =0
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Table 1.8-b

TH=1 TH=15 TH =2
KSS 0.3475 0.2725 0.2252
HSS 0.2523 0.2559 0.2411
ORSS 0.6453* 0.6420** 0.6514**

Definition of Success (c):

“hit” — forecast; =

1, realizatiofy = 1 or realizatiofy+ir.112n+2 = 1 (growth happens
within two years of the forecast).

“miss” — forecast = 0, realizationy = 1or realizatiofy1-1-2t+42= 1

“correct zero” — forecagt= 0, realizationp = 0 and realizatiof 1112142 = 0 (nothing

happens within 2 years of the forecast)

“false alarm” — forecagt =1 , realization = Oand realizatiofu1/-1/1-2/+2= 0

Table 1.8-c

TH=1 TH=15 TH =2
KSS 0.3143 0.2502 0.1931
HSS 0.2769 0.2661 0.2269
ORSS 0.6111** 0.6256** 0.6186**
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Chapter 2. The International Spillover Effects of Patical Transitions

2.1 Introduction

In recent economic literature much attention has beesndgb democracy-growth
nexus. The question of whether democracy is good fowth, whether democratic
countries on average grow faster than their autocraiinterparts dates back to the
1960s'® Yet in recent years there has been a revival ofdstén the topic. Economists are
increasingly interested in the link between the qualitcountry’s institutions and growth
outcomes. Quality of political system in particuisrseen as one of the most important
parts of the overall institutional structure.

Moreover, since the end of the Cold War and the adveribbéligation the world
has seen profound changes in both political and econstmicture in the countries of
Eastern Europe, Asia, Latin America. These changesghtoto the fore important
guestions: does globalization, trade, financial opssrend technology spillovers help
promote representative systems of government? Whyentregears did some countries
experience political reversals from more represemdtirms of government (e.g. Belarus),
and some others have found it challenging to maintairagilé democracy against the
possibility of such reversals (e.g. Ukraine, Georgi@djiel, in turn, what are the likely
growth consequences for the countries that have undergonpdtticlal transformations?

While it is too early to draw conclusions from most ré@vents, the historical data

could provide us with valuable insights into the natnirthe costs that countries face when

18 Huntington, SamuePolitical Order in Changing Societieslew Haven: Yale University Press 1968
also de Schweinitz, Karl Jindustrialization and Democracilew York: Free Press, 1964
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they undergo political transformations, and how sua$tsccould shape the path of the

country’s development.

2.2 Literature Review

The main purpose of this chapter is to investigate poltical transitions impact
countries’ short and long run growth outcomes. Irtipaar | am interested in whether
countries surrounded by relatively more autocratichimgs/trading partners are likely to
grow slower as a result of democratic transitions than tbainterparts in more democratic
neighborhoods. On the other hand, | would also likassess how a country’s economic
growth responds to the political transitions in the hiegging countries.

The question is important in part because empirical sttelesto report a positive,
yet often a weak or inconclusive link between emergesfceepresentative political
institutions and economic growth.

For example, in a widely cited 1993 survey, Przewoaski Limongi examined 11
studies and 21 findings, of which 8 had found evidendavor or democracy’s positive
impact on growth, 8 had found the evidence againstbamdults had been inconclusive.
Since the P&L survey, various authors have re-examinedorthiglem of democracy-
growth nexus by expanding the time frame of their samgheploying panel data
techniques and trying to control for simultaneity bietween democracy and growth
variables.

This research effort has produced a body of evidencihwdoints to a positive

link between democratic political institutions andmemic growth. Yet, the outcomes
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largely depend upon the model specification and defimiof ‘democratization’. In one
such recent study, Branko Milanovic (2006) employs @adyic panel regression, where
the dependent variable is GDP per capita growth rate average8 year non-overlapping
periods. The country’s Polityscore is one of the dependent variables.

Milanovic finds that a 1 point increase in the coumstryblity score is associated
with 0.1 percent increase in the GDP per capita grovette, and the effect of
democratization increases as income per capita lesels r

In the same paper, however, the results from a diffeneadlel specification (using
annual observations on growth rates, rather tharab aserages) suggest that an increase
in country’s Polity score has a negative effect on gfiow

In a related paper, Rodrik and Wacziarg (2005) asktheinedemocratic regime
changes produce bad outcoffesnd conclude that democratic changes have overall a
positive short run effect (the results suggest that in the first 5ryemllowing a
democratization episode, countries on average grow @&cent faster than their
counterparts, which experienced no regime change). Isatihe time, théong run effects

of democratic regime changes are positive but insigamiff*

19 polity score is a measure of democratization eyguidy most of the studies outlined below. More
precise definition in Marshall, Monty G. and KelthggersPolity IV Dataset [Computer File; Version
p4v2001] College Park, MD: Center for International Deyeteent and Conflict Management,
University of Maryland, 2002.

% The authors use panel fixed effects model onahepte of 154 countries from 1950-2000.

2 These results may be in part due to the factdeatocratization usually follows a period of economi
downturn. The spurs of growth in the first 5 yeafiter democratization, likely reflect the recovémgm a
bad shock rather than growth gains.
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Rodrik and Wacziarg results contrast with the figdi of Papaioannou and
Siourounis (2005%. The authors of the study, which uses a somewhatreliff definition
of democratizatioff, examine long run growth effects of permanent politiedime
changes in a dynamic panel fixed effects model. Thegclode that permanent
democratizations are associated with about 0.7 pengerease in the long run growth
rates.

A number of researchers, however, have pointed out that effect of
democratization on growth may potentially be undereged. One of the reasons is
significant heterogeneity in the countries’ experienith democratization. Or, simply put,
political transitions to more representative formgavernment are often associated with
very different growth outcomes for different countries.

For example, Milanovic (2005) study estimates aesenf growth regressions with
the measure of democratization as a dependent vaftalld8 countries, using data from
1820 to 2000. The paper reports that the distributionoohtry-specific coefficients is
very wide. Of total 118 coefficients, slightly more thaif hee statistically significant, and
70% of those are positive. The mean group estimatdneoSlopes is not significantly
different from zero. The author concludes that assgthe same coefficient value to all
countries seriously underestimates the variabilitghef growth outcomes resulting from

democratic transitions.

2 The authors rely on growth, investment and Pdlitia for 67 to 112 countries from 1960-2000

% “Democratization” in their definition is not a dimuous index, but a dummy variable equal to 1 for
countries with a positive Polity score, and zetteotise.
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Persson and Tabellini (2007) also argue that heterttgeameong countries in one
of the main reasons why the effect of democracyrowtlp appears to be small. They re-
estimate the average effect of political transition economic growth by using a
difference-in-difference method, which assesseptheand post-reform growth outcomes
for different countries.

In their analysis the authors use propensity score magt¢bchnique to give more
weight to the comparison of countries that are simil the probability of experiencing a
democratic reform.

The political similarity between countries (their opensity to experience
democratic reforms) is estimated as a function of pgitacencome and two “democratic
capital” variables — the “domestic democratic capital’ngth of country’s own experience
with democracy - and “foreign democratic capital” e firevalence of democratic regimes
among the country’s neighbors. These variables aredftm be significant predictors of
whether the country will develop representative politegstem in the future or not
(Persson and Tabellini (2006)).

Persson and Tabellini's research is particularlgregting, as it points in the
direction of why some countries’ experience with deratic reforms may be different
from that of other countries with similar characteristics

Most researchers estimate the effect of democracgronth without taking into
account the possibility that a country surrounded bgcaatic neighbors may grow slower
- even after a successful political transition - tleagountry surrounded by established
democracies. In the same time, political transitiom®ther countries in the immediate

neighborhood could also affect the country’s own growtbaes.
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Due to these complex political spillover effects, #werage economic impact of

democratization in a panel of countries may be clogerto.

2.3 Methodology

2.3.1 Measuring Political Distance between cow#ri
To what extent does the change in the political distaretween countries affect their
growth and contribute to the heterogeneity in the t@ms experience with
democratization? To address this question we needasure political distance between
the country and its neighborhood.

Let us first consider the case of two neighboring couritaesl f*.
For a simple measure | consider the absolute valueeodlitference between the polity
scores for each country. Thus, the theabsolute political distancbetween the countries
iand jin each year is:
iA= |Polity;. - Polity; (2.1)

Suppose country i undergoes political regime changieeiryear T*. The country |
will then be considered to have moved away from country j opdligcal spectrum, if the
average absolute political distance in the 5 years afterahsitton is greater than the same
distance in the 5 years before the political transitias taken place.

The country is considered to have moved politicallysetoto its region if the

average absolute political distance in the 5 yefées the year T* is less than in the 5 years

2 In this chapter | will rely on the polity scorediex (from Polity IV database) as an indicator af tow
representative the country’s political instituticare.

76



before the T*. More specifically, | define variablg; Zhechange in the absolute political

distancebetween countries i and j as follows:
4 5
Zij t = Z Aj t+n T Z Aj t-n (2.2)
n=0 n=1

A higher value of Z;, means that the country has on average moved fantveey from the
country j in the 5 year period, and the lower valu&ggfwould indicate that the country i
has moved politically closer to countfy.]

In order to extend this measure to the political neighborledaduntry i, we need
to define the ‘neighborhood’ in a way suitable to the purposesiirical analysis. On one
hand, we can consider the ‘neighborhood’ to be a keslty defined group such as
Western Europe, Eastern Europe, Latin America, etc. Henvthe membership in regional
groups is subject to change over time. Therefore, the histaically appropriate measure
of political distance would treat all the countrieghie sample as the neighborhood of the
country i., and use the great circle distance betweentries as weights. Therefore, the
measure of country’'sbsolute political distancérom its neighbors takes the following
form:

& | Polity,— (& Polity; *(L/ox)) (L") | (2.3)
Wherea;" is the geographical distance weight, equal to the giede distance of country

i from country j. Z;; is consequently defined as:

Zi,t = Z Ai,t+n - Z Ai,t—n (2.4)

% During any given period of time t when countrg inot experiencing a political transitions, theueabf 4
would measure the extent to which a political titeons in the country j is affecting the absolutditical
distance between the two countries.
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Figures 2.1-2.5 illustrate the absolute politicatahce change (4 for a number
of countries. The country’s own Polity and the neghlood (world) Polity graphs are also
presented for comparison.

The proposed measure of political distance and gallitlistance change has an
advantage over the Persson and Tabellini’'s measufereign democratic capital” in that
it capturegrelative political distance between countries, taking intcoaot the fact that in
the 19" century most countries in the world were not democtagienodern standards.
Most had polity scores below zero.

2.3.2 Strategies for estimating long and shortspillover effects of political transitions.

In order to assess the effect of democratization owtyras well as the role of
political spillovers, it is necessary to account tfeg possibility of both the short and the
long-run effects of the political transitions.

In recent literature, methodologies used to iderhfy impact of democratization
range from cross-country regressions (e.g. Barro (192i/gres and Wacziarg (2001)) to
dynamic panel estimations. The cross-sectional approastd (mainly in the earlier
studies) may be less adequate in historical contexten a single country’s coefficients
are likely to be changing over time. Also, as Rodn# 8Vacziarg (2005) have pointed out,
cross-sectional approach could be useful only intiiy@my a long-run impact of the
regressors.

In light of these considerations, most recent stukda® relied on the time-series
cross-sectional data from a large number of countries to adooioth short and long run

effects, and consequently have employed dynamic fixéectef methods (Milanovic
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(2005), Rodrik and Wacziarg (2005), Papaioannou and $inis(@005)j°. In these
models, however, the short and long run effects have lstiemaged separately, with short
run effects ordinarily captured with the dummies ardinedimes of the transition.

The methodology | use in the chapter offers a variatiothe regularly employed
dynamic panel data estimators, such as dynamic fixecctgffend allows us to
conveniently test for both short and long run effectsairsingle framework. This
methodology, developed in a series of papers by Pe€E8i), Pesaran, Shin and Smith
(1999), Pesaran and Smith (1995), has been previosistita study the short and long run
effects of financial development on growth (Loayza andciae (2005)).

In the following section | will discuss in more detail tim@dified Autoregressive
Distributed Lag (ARDL) model of Pesaran (1997), aadkl at the various estimation
approaches that may be undertaken within its framework.

2.3.3 ARDL Error-Correction Model and the Three Bymc Panel Data Estimators

When researchers are interested in characterizimgrrian relationship between
time-series variables as well as the dynamic adjudtteethe long-run equilibrium, the
error correction modeling (ECM) is commonly a methodcbbice. Indeed, the main
advantage of the ECM representation is that we catehtooth the long run and the short
run relationships between the series without expli@bserving their long and short run
components (Loayza and Ranciere (2005)). TypicalliyE€used when the time series in

guestion are integrated (unit root) processes.

% The semi-parametric difference-in-difference witlatching methodology used by Persson and Tabellini
2007, is also useful in identifying primarily trenlg-run effect of democratization on growth.
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There has been some debate as to whether the ECMviaincan be used in the
context of stationary time series. Most recent sgjd@wever, argue in favor of using
ECM to estimate relationships between the stationamyedl as integrated time series. In
particular, Pesaran (1997) has argued that tradition#hati® such as autoregressive
distributed lag (ARDL) approach can be used for amady the long-run equilibrium
relationship irrespective of whether the series arenateg or stationary.

The modified ARDL model, Pesaran argues, elimin#tesneed of pre-testing
variables to identify unit root processes. On the rothend, this approach, unlike
cointegration, takes as a given the existence of a longelatronship between the series.

Following Pesaran, Shin and Smith (1999), | am si@qrtwith a standard

ARDL(p,q) model:

p q
Yit :zﬁ“ij Yit +z5ijxi,t—j T U T & (2.5)
=

j=0
where y; is the growth of GDP per capita , angt A kx1 vector of explanatory variables,
such as investment, government expenditure and volumeaadé as a share of GDP;
inflation rate; infant mortality rate. Part of the; ¥ector is also the variable of interest;;,Z
the change in the absolute political distance betwmemtry and its neighborhood. In
addition, | introduce an interaction term);ZDem;; where Dem is the dummy which

takes the value of 1 in the years after a positive endurijimeschange has taken place

%" positive enduring regime change is defined apait®increase in the country’s Polity score in doerse
of 3 years, which lasted a minimum of 5 years. Denaivation dummy takes the value of 0 in the years
when the country either experiences negative emgluggime change or no change in its politicalustat
since the beginning of the sample
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The explanatory variables represented by theve€tor vary both by country and
across timeygy; denotes the time-invariant country-specific effect.
The transformation of equation (2.5) into error-eotion fornf® yields the following

representation:
p-1 g-1
Ay, = z/ﬂt*ii A(yi,t—j )+ zg*ﬁ A(Xi,t—j )+ ¢i [yi,t—l - {,Bio + /Bilxi,t—l}]+ Eit (2.6)
j=1 j=0

Wherek*i,j and 8*”- are the short-run coefficients defined by (2.5.1) ¢hé.2).
(footnote 28).

The term in square brackets is the forcing long-runlieguim condition, withe;
representing the speed of adjustment to the equilibrititerms of equation (2.5)

q
_ 5ij
Hi i=0

p
parametersp, = —(1- > 4;); fo=—""; By =——.
j=1 ?i ?i

The model's parameters are then estimated using maxilikelihood approach,
assuming that the error term is normally distributétipagh for the asymptotic result this
assumption is not required.

Certain assumptions must also be made to ensurestmsi of the estimated

parameters.

% The transformation is achieved by adding and aatitrg the following two terms to equation (2.5):

p’1 * p
(251) Vit DAY wheredy = D A
j=1

m=j+1

a-1 q
(25.2) 25” X;_j; whered; = Zﬁim
=0

m=j+1
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First, that the error terna;, is independently distributed across i and t, wittame
zero and variance>0; &, must also be distributed independently of theegressors. To

ensure the independence of regression residuals acnassies, one of the strategies is to
express all variables in the regression in the formeefations from their cross-sectional
means for each yedr

Pesaran and Smith (1995) show that the assumptiordependence between; X

and g, can be relaxed if the model is sufficiently augmenteti tie lagged values of;;X

It is not practical, however, to introduce lags for all ofékplanatory variables, as this will
result in the loss of degrees of freedom. Thereforggwiolg Loayza and Ranciere, the
ARDL model used in this chapter includes 3 lags of growth 2dtegs of the change in the
absolute political distance variablg dlong with 2 lags of the interaction term betwegn Z
and the Democratization dummy. The ARDL also includdaglof each of the other
explanatory variables in the model.

Given panel data where the number of cross sectionsdNh@nnumber of time
periods T is sufficiently large, Pesaran et al. (1989¢uss three possible approaches to
estimating the coefficients of equation (2.6). Theseagghes differ in their treatment of
the long and short-run coefficients estimated by the model

On one hand, we may estimate the model given by equat®nfor each country
in the panel separately and then take the averageeofesulting coefficients. This
approach, the Mean Group (MG) estimator allows forststent estimation of the average,

and also for full heterogeneity of the model's parametéosvever, if the parameters are

2 See Loayza and Ranciere (2005) for the empirjgalication of the Pesaran’s model to estimate ffects
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common across countries, then MG estimator is @iifisistent but not efficient. Another
drawback of the MG estimator is its sensitivity to tdiers, particular in small samples.

The second approach, the Pooled Mean Group (PM@hatst developed by
Pesaran, Shin and Smith (1998) allows for heterogeagibng the short run coefficients,
but restricts long-run coefficients to be the samesaccountried. The validity of this
assumption can be tested using the Hausman speoificdest. If the assumption of
homogeneity is not valid, the PMG estimates will be instest.

Finally, the commonly used Dynamic Fixed Effects (DES)imator restricts all
coefficients in the model to be homogeneous across cesintr

In this chapter | will consider the results of all thieggoroaches to estimate the

political spillover effects between the neighboring caastr

2.4 Data and Results

The overall panel used in this chapter consists of 6dtges and the annual data
covering the period from 1820-2003. However, not all vargaajgearing in the regression
have observations in all years. For the purposeeoARDL estimation | will consider the
sample in which each country has at least 20 yeatatafis available for all the variables

appearing in the regress?én

of financial development and financial fragility growth

% As Loayza and Ranciere point out, the PMG estin@mvided that the homogeneity assumption isdyali
is less sensitive to the outliers, because it fanstas a weighted average of the country-spelaifig-run
coefficients. In the PMG model, long-run coeffidieare weighted by the inverse of their varianceatance
matrix, with large variance coefficients being Ipssminent in the estimation of the total.

31 Using more than 20 time observations is neceseanduce a possible bias in the coefficients.
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| also test that the ARDL model given by equatiob)(#s stable when applied to
each country separately. | further exclude severalnttes (Hungary, Singapore,
Indonesia) that have the roots of the lagged dependent vavigbide the unit circfé. The
estimation sample consists of 33 countries with an geesh70 years annual data.

Table 2.1 summarizes the results of the ARDL growth eh@d described by equation
(2.5).

As noted before, in order to reduce the number ohpatexs in the model, and in
the same time account for common period shocks, lesgpall continuous variables as
deviations from the cross-section mean in each year.

2.4.1 Long- run effects

Consider first the PMG estimation of the long-ruef@ioients (Table 2.1 column
1). One may note that the long run coefficient on the Democrahzgsimmy is significant
and positive. This implies that the country experieg@ positive enduring regime change
increases its long-run annual growth rate of GDP gagita by 0.33%. This finding is
consistent with the literature. In Papaioannou araurBunis (2005), for example, the
coefficient on Democratization ranges from 0.4% &4 Persson and Tabellini (2007)
estimate the effect of democratization to range fr@#oto 1.08%.

Of particular interest is the coefficient on thetenaction term between

Democratization and the change in the absolute poldistance, £ The interaction term

P
**This stability condition requires thas, = —(L— 22,” ) be less than 2 in the absolute value.
j=1

% The smaller overall size of the coefficient is tridely due to the different definitions of dematization.
In the P&S study democratization is defined ashblity score above 0, while in this paper demozasittn
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coefficient can be interpreted as the relative ghan the GDP per capita growth rate for
countries that in the process of democratizationven@away from their political
neighborhood. The long-run coefficient is signifitaand negative. This suggests that
countries, which after having democratized move yafvam their neighbors on the
political spectrum, on average experience a dedatiiee growth rate of GDP per capita of
0.318%*

This finding supports the hypothesis initially gatward in the chapter: political
spillover effects do influence the country’s growale in the wake of democratization.

The negative interaction coefficient helps answer question of why countries
may have different experiences with democratizatio® country surrounded by neighbors
that become relatively close on the political spent would have easier time not only in
solidifying the positive regime change (Persson Baloellini (2007)), but also would gain
economic advantage in the form of higher GDP ppitaarowth rates. On the other hand,
a movement away from the neighbors on the polisgactrum may decrease the growth
rate of GDP per capita.

Not surprisingly then, the overall effect of denaiation (the sum of the
coefficients on Democratization and the interactierm) is indistinguishable from zero.
The result echoes the finding by Milanovic (2005).

An interesting finding of this chapter is that thealso seem to be regional

differences when it comes to assessing the impapbldical spillovers. Table 2.2 and

is defined as a 3 point increase in the countrgl#yPindex, irrespective of whether the index @sjtive or
negative.
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Table 2.3 present the results of the PMG estimation separately on two groups of
countries — Latin America and Europe.

For Latin American countries the coefficients onmderatization and the
interaction term are both significant and positivethe process of democratization, the one
point movement away from the political neighborh@@®ms to increase growth rate of
GDP per capita by 0.43%.

In the same time, the coefficient or,Zhe absolute political distance change is
significant and negative, — 0.34% for each poimtrease in the political distance. This
coefficient captures the effect of movement awaynfthe neighborhood for countries that
have not undergone democratization. This movemeawtaucur either because a country is
experiencing a negative political regime changeaae, or because other countries in the
neighborhood are undergoing positive political $raons, while the country in question
remains relatively more autocratic.

Results for Europe are quite different. Democrétmacoefficient is positive, but
not significant; the coefficient on the interacti@mm is significant and negative (as in the
overall sample), and the coefficient on i8 significant and positive. These results suggest
that a European country undergoing positive palitiegime change would face a decrease
in the growth rate of GDP per capita by 0.48% facle point increase in the political
distance with its neighborhood. In the same tinme toefficient for ¥ is positive,
suggesting that countries, which move away fromirthreeighborhood while not

experiencing democratization, may actually bemefierms of growth.

% Once again, one must note that the movement,imzy be due either to the country’s own political
changes, or to the political processes in the heighg countries. The interaction term thus captuhe
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The long-run coefficients on the control variablesich as volume of trade,
government expenditure and investment as a shae®Bf infant mortality rate — all have
signs consistent with the theory. For example thereiase in the volume of trade,
investment, increases growth in the long run, winikeease in the government expenditure,
infant mortality, inflation rate affects growth ragiyely. The initial log GDP per capita
level (lagged 5 periods) is negative, suggestiegsiieed of convergence of about 2.6%, a
number consistent with most empirical growth stadie

The magnitudes of the coefficients are also cagsisivith the findings of the
previous studies. (For example, the estimated icomit on trade in Papaioannou and
Siourounis (2005) ranges from 0.02% to 2.2%.

The finding of this chapter is that an increaséha volume of trade/GDP ratio by
one point, increases growth by 1.4% in the long run

2.4.2. Short-run effects

The short run coefficients of the PMG estimatorespnt the initial response of the
growth rate to the shocks affecting the explanatarjables in the model. The coefficients
signs suggest that an initial increase in the ipalitdistance between the country and its
neighborhood while the country is undergoing demtization, may boost growth in the
short term. This effect, however, is not signifidamifferent from zero. The Mean Group
(MG) coefficient onAZ;; is significant and positive. This implies that iaerease in the
absolute political distance, while the country & democratizing (or while the country is

possibly undergoing a negative regime change) erapaorarily increase growth. This may

political spillover effect of own as well as extalpolitical changes.
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be due to the greater “predictability” of politigarestrictive regime, which in turn may
have a positive short run effect on economic growth

2.4.3 Comparing MG and PMG estimators

The Mean Group Estimator allows the coefficientbeadifferent across countries.
This method, as noted earlier, is consistent, butefficient, if the underlying parameters
are in fact homogeneous across countries. On ther bnd, the Dynamic Fixed Effects
estimator, another widely used method, restridtslapes to be the same across countries,
but allows for individual intercepts. The DFE isnswstent and efficient only if the slope
coefficients are indeed the same. If they are th&,DFE is biased. Pesaran and Smith
(1995) have noted that the Pooled mean groups astiroffers a compromise between
these two methods — allowing the short run coeffits between the countries vary, but
restricting the long-run coefficients to be the sam

However, we still need to test for the validitytbé restrictions placed on the long-
rung coefficients. This may be done via HausmarciBpation test on each individual
long-run coefficient as well as the vector of cméihts (the joint Hausman test).

The null hypothesis of the Hausman test is tharethexists no systematic
difference between the coefficients in the restdand the unrestricted models. The failure
to reject the null would lead the conclusion thegfticient restrictions are valid, and the
restricted model is both consistent and efficient.

The p-values of the Hausman test are presentédhle 2.1. The joint coefficient
test rejects the null hypothesis, yet the testnmlividual parameters suggests that using
PMG estimator is still warranted in the context tbfs study. While the long-run

coefficients on investment and infant mortalityeratay not be the same across countries,
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the cross-country restrictions on the other coieffits are justified. Given that the main
interest of this chapter is to assess the impad@eshocratization and political distance

changes on growth, the PMG estimator is prefewa@d@® in this context.

2.5 Conclusion

The results presented in this chapter offer onadaeation as to why political
changes, especially democratic regime changes nray different economic outcomes to
different countries. The chapter explores the ecoosmtry political spillover effects, and
seeks to answer the question of whether demodiatizes more difficult for countries
surrounded by the relatively more autocratic nebgbly in part because of the political
spillover impact on the economic growth.

The results point to a significant negative effettthe increase in the absolute
distance between the country and its neighbors.dReatization affects economic growth
positively in the long run but its influence may beunterbalanced by the country’s
movement away from its neighborhood on the politispectrum. The short-run
coefficients on political variables do not seemsigmificantly affect economic growth.

However, in some specifications the countries kiaafe not democratized seem to
experience a temporary increase in the growthfad@ving the increase in the political
distance with the neighborhood. As noted aboves tesult may be due to the greater
“predictability” of politically restrictive regimeén the times of change, which may impact
short run growth.

There is some evidence, however, that the longeftects of political variables

may be region-specific. For Latin American courgtiie particular, democratization seems
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to be benefiting growth even when the absolutetipali distance between countries is

increasing.

Chapter 2 Appendix

Data coverage

There are overall 61 countries in the dataset. Qdid script denotes the countries with
more than 20 years annual observations.

Western/Northern EuropéJnited Kingdom, Ireland, Netherlands, Belgium, Frane,

Switzerland, Spain, Portugal, Prussia, Germany, Austg, Italy, Finland, Sweden,
Norway, Denmark.

Eastern Europe/Central AsiaPoland, Hungary, Czechoslovakia, Czech Republic,

Slovakia,Albania, Macedonia, Croati¥ ugoslavia,Serbia-Montenegro, Bosni&lovenia
Greece,Bulgaria Moldova, Romania, USSR, Russia, Estonia, Latvithuania, Ukraine,
Belarus, Armenia, Georgia, Azerbaijdryrkey.

Asia/Oceania Japan, Thailand, Malaysia, Singapore, Philippines, Hdonesia,
Australia, New Zealand.

The AmericasUnited States, Canada, Mexico, Colombia, Venezuela, RerBrazil,
Chile, Argentina, Uruguay.

Positive Political Regime change episodes:

Positive Enduring Regime (PER) change (lasting éwazars) - 60 episodes

PER change, movement “closer” to the regional patiean — 35 episodes

PER change, movement “away” from the regional poliean — 25 episodes
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Sample expansion overtime for PER change:

# of episodes # of episodes

time period Closer Away
before 1900 5 9
1900-1924 8 3
1925-1949 6 5
1950-2000 16 8
Total 35 25

Number of episodes by region for PER change:

Time period # of episodes# of episode:
Closer Away
Western Europe 12 14
Eastern Europe 1 3
Western Offshoots 0 1
Latin America 19 5
Asia 3 2
Total 35 o5
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Table 2.1

Dynamic specification: ARDL(3,2,2,1,1,1,1,1); Estirators: Pooled Mean Group, Mean
Group and Dynamic Fixed Effects. .

Sample: All countries with more than 20 observatios

. MG Estimator iDFE Estimator
PMG Estimator Hausman test

Variables Coefficient P-value || Coefficient P-value FP-value | coefficient P-value
Long-Run Coefficients
Z (Absolute politicg

distance change 0.00042 0.473p -0.00157 : 0.2850 0.1395 -0.0014 0.055
Z*Democratization | -0.00318 ' 0.0000 -0.00185 ;| 0.2420 0.3039 -0.0002 0.884
Democratization 0.00326 : 0.0470 0.0021 0.325¢ 0.396 0.0026 0.258
Volume of Trade 0.0137 | 0.0040 0.0273 0.226( 0.538 0.0202 @ 0.004
Government
Expenditure -0.035  0.0000 -0.1025  0.0050 0.054 -0.0591 : 0.000
Investment 0.0422  0.0300 0.1009 | 0.0020 0.03 0.0445 0.076
Log Infant mortality| -0.0178 : 0.0000 -0.0402 0.0010 0.049 -0.0252 = 0.000
Inflation rate -0.0131 | 0.0000 0.0027 0.776C 0.076 -0.0093 = 0.000
log GDP initial level -0.026 | 0.0000 -0.0414 | 0.0000 0.109 -0.0332 | 0.000
Speed of Adjustme
Coef. -0.9389 | 0.0000 -1.3367  0.0000 -0.8674 0.000
Short-Run
Coefficients Joint Hausman test p-value: 0.000
A Growth (t-1) 0.0267 = 0.3920| 0.2432 | 0.0000 0.0146 0.575
A Growth (t-2) -0.0304: 0.1880| 0.0863  0.0040 0.0192 0.328
AZ -0.0027 | 0.6020 -0.0018 0.6730 -0.0010 0.529
AZ(t-1) 0.0074 . 0.1100 0.0093 | 0.0230 0.0048 0.006
A Z * Democ. 0.0012 ¢ 0.2990| 0.0017 0.3960 -0.0008 0.497|
A Z (t-1)* Democ. 0.000004 0.9970( 0.0011 0.4780 -0.0016 0.157]
A Government
Expenditure -0.0229 0.72g0| 0.0324 0.6380 0.0384 0.094
A Volume of trade 0.0103; 0.7730[ -0.00168 0.9710 0.0278 0.131
A Infant mortal. (log) -0.0199 0.357C 0.0257 0.1240 -0.0061 0.515
A Inflation -0.004 | 0.4000 -0.0028 0.6610 0.0024 0.059
A Investment 0.4686 | 0.0000 0.3714 | 0.0000 0.4035 0.000
War years 0.0013  0.5090| 0.0046 0.1060 0.0092 0.003
Crisis -0.0048 : 0.0210 -0.0058 : 0.0100 -0.0036 0.041
Intercept -0.0004 0.8370| -0.0104 0.4630 -0.0022 0.147|
No of observations 2468 Number of countries: 33

* Hungary, Singapore, Indonesia are also excludedh fthe sample due to the instability of adjustment
coefficients in the individual country’s ARDL eqiat
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Table 2.2
Dynamic specification: ARDL(3,2,2,1,1,1,1,1); Estimtors: PMG, MG and DFE
Sample: Latin America

Pooled Mean Group ) Dynamic Fixed Effects
) Mean Group Estimator )
Estimator Estimator

Variables Coefficient P-value CoefficientP-value Coefficient P-value
Long-Run Coefficients
Z (Absolute political

distance change) -0.0034 . 0.0010 -0.0040 - 0.0000 -0.0025 0.0360
Z*Democratization 0.0043 | 0.0040 0.0046 0.0000 0.0032 0.0990
Democratization 0.0107 i 0.0070 0.0086 : 0.0330 0.0096 0.0380
Volume of Trade 0.0166: 0.1830 | 0.0743 0.2710 0.0250 0.1080
Government Expenditure -0.0336  0.1590 -0.0486 0.4630 -0.0728 0.0330
Investment 0.1037 : 0.0240 0.2258 : 0.0030 0.1435 0.0080
Log Infant mortality -0.0256 | 0.0010 -0.0582 | 0.0200 -0.0229  0.0070
Inflation rate -0.0065 : 0.0000 0.0037 0.7430 -0.0080 0.0000
log GDP initial level -0.0713 | 0.0000 -0.0671 . 0.0000 -0.0561 = 0.0000
Speed of Adjustment
Coef. -1.1691 | 0.0000 -1.4885 | 0.0000 -1.0755 0.0000
Short-Run Coefficients
A Growth (t-1) 0.2689 : 0.0010 0.4190 0.0030 0.1430 0.0240
A Growth (t-2) 0.0999 | 0.0140 0.1819 . 0.0430 0.0718 0.1130
AZ -0.0017 | 0.5830 -0.0034 0.3300 -0.0017 0.5530
AZ (t-1) 0.0064 i 0.0270 0.0088 : 0.0040 0.0032 0.3330
A Z * Democratization -0.0023,  0.2980 || -0.0026 0.2370 -0.0011 0.6230
A Z (t-1)*
Democratization -0.0033  0.2960 || -0.0021 0.4940 -0.0025 0.2630
A Government
Expenditure 0.0396: 0.7340 0.0533 0.6580 -0.0189 0.6940
A Volume of trade -0.1166. 0.1600 || -0.1475 0.1380 -0.0623 0.1170
A Infant mortality (log) -0.0759 | 0.0490 -0.0321 0.2760 -0.0583 = 0.0160
A Inflation -0.0010 . 0.8370 -0.0050 0.4240 0.0030 0.0550
A Investment 0.4587 : 0.0010 0.3231 0.0550 0.5145 0.0000
War years 0.0016: 0.3170 0.0029 0.3170 0.0058 0.8220
Crisis -0.0152 | 0.0000 -0.0162 | 0.0000 -0.0103 0.0490
Intercept -0.0092: 0.2560 0.0286 0.3420 -0.0063 0.2300
No of observations 482 482 482
No. of countries 8 8 8
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Table 2.3

Dynamic specification: ARDL(3,2,2,1,1,1,1,1); Estimtors: PMG, MG and DFE
Sample: Europe, US and Canada

Pooled Mean Group

Mean Group Estimator

Dynamic Fixed Effectg

Estimator Estimator

Variables Coefficient P-value Coefficient P-value CoeffitieP-value
Long-Run Coefficients
Z (Absolute political

distance change) 0.0013 0.097 0.0194 0.344 -0.0006 0.547
Z*Democratization -0.0048 0.000 -0.1343 0.009 -0.0019 0.195
Democratization 0.0021 0.247 0.0577 0.159 0.0003 0.921
Volume of Trade 0.0082 0.114 -0.0011 0.633 0.0140 0.117
Government
Expenditure -0.0236 0.025 -0.0053 0.026 -0.0541 @ 0.001
Investment 0.0315 0.153 0.0008 0.809 -0.0103 0.746
Log Infant mortality -0.0093 0.006 -0.0180 0.128 -0.0171 ; 0.000
Inflation rate -0.0255 0.004 0.0084 0.542 -0.0271 . 0.038
log GDP initial level -0.0149 0.002 -0.0120 0.297 -0.0205 = 0.002
Speed of Adjustment
Coef. -0.9677 0.000 -1.2169 0.000 -0.8466 | 0.000
Short-Run Coefficients
A Growth (t-1) 0.0207 0.636 0.1482 0.000 -0.0192 0.541
A Growth (t-2) -0.0347 0.288 0.0201 0.386 -0.0036 0.879
AZ -0.0045 0.585 -0.0030 0.658 -0.0006 0.792
AZ(t-1) 0.0072 0.234 0.0112 0.045 0.0051 =@ 0.029
A Z * Democratization 0.0019 0.284 0.0040 0.208 -0.0009 0.560
A Z (t-1)*
Democratization -0.0003 0.732 0.0022 0.324 -0.0013 0.408
A Government
Expenditure 0.0214 0.797 0.0621 0.510 0.0904 @ 0.001
A Volume of trade 0.0505 0.192 0.0395 0.363 0.0835 0.000
A Infant mortality (log) 0.0166 0.387 0.0285 0.172 0.0077 0.479
A Inflation 0.0032 0.665 -0.0026 0.804 -0.0019 0.826
A Investment 0.3748 0.000 0.3427 0.001 0.2331 0.000
War years 0.0017 0.420 0.0021 0.518 0.0090 @ 0.007
Crisis 0.0003 0.910 0.0007 0.790 -0.0015 0.468
Intercept 0.0014 0.281 -0.0017 0.876 -0.0011 0.570
No of observations 1666 1666 1666
No. of countries 19 19 19
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Table 2.4

Dynamic specification: ARDL(3,2,2,1,1,1,1,1); Estimtors: PMG, MG and DFE

Sample: Asia and Oceania

Pooled Mean Group

Mean Group Estimator

Dynamic Fixed Effects

Estimator Estimator

Variables Coefficient P-value Coefficient P-value Coefficient P-value
Long-Run Equation Coefficients
Z (Absolute political

distance change) 0.0020 0.033 0.0002 0.957 0.0014 0.439
Z*Democratization -0.0045 0.033 0.0005 0.669 0.0011 0.779
Democratization -0.0003 0.954 -0.0023 0.120 0.0053 0.596
Volume of Trade 0.0172 0.193 -0.0107 0.858 0.0391 0.049
Government Expenditure -0.0645 0.086 -0.0739 0.361 -0.0446 0.338
Investment 0.0962 0.058 0.0710 0.231 0.1251 0.027
Log Infant mortality -0.0346 0.002 -0.0867 0.016 -0.0385 @ 0.005
Inflation rate -0.0612 0.000 -0.0169 0.482 -0.0631 0.006
log GDP initial level -0.0492 0.000 -0.1001 0.000 -0.0618 = 0.000
Speed of Adjustment
Coef. -1.1541 0.000 -1.5137 0.000 -0.9507 0.000
Short-Run Coefficients
A Growth (t-1) 0.1274 0.093 0.3095 0.000 0.0695 0.404
A Growth (t-2) 0.0233 0.748 0.1685 0.002 0.0850 0.174
AZ 0.0032 0.812 0.0042 0.643 -0.0023 0.656
AZ(t-1) 0.0103 0.612 0.0044 0.769 0.0001 0.984
A Z * Democratization 0.0001 0.941 -0.0001 0.892 -0.0036 0.336
A Z (t-1)*
Democratization 0.0016 0.207 0.0018 0.270 0.0023 0.483
A Government
Expenditure -0.2084 0.284 -0.0896 0.633 -0.0446 0.652
A Volume of trade 0.0244 0.843 0.0625 0.716 -0.0027 0.959
A Infant mortality (log) -0.0538 0.497 0.0938 0.013 -0.0042 0.869
A Inflation 0.0100 0.455 -0.0009 0.949 0.0221 0.129
A Investment 0.5606 0.000 0.5266 0.000 0.5858 0.000
War years 0.0066 0.603 0.0147 0.183 0.0053 0.451
Crisis -0.0065 0.096 -0.0122 0.031 0.0017 0.724
Intercept -0.0226 0.084 -0.0901 0.065 -0.0194  0.006
No of observations 282 282 282
No. of countries 6 6 6
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Figures 2.1-2.2Neighborhood Polity, Country Polity and the Abgelpolitical distance
change Z. The shaded areas represent the periods of deimatican
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Figure 2.2 —a
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Figure 2.3 —a
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Figure 2.4-a
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Chapter 3. Financial Crises and Economic Growth — The LogRun Perspective

3.1 Introduction

The question of how financial crises impact ecomomiowth has long been
debated in the economic literature. The empiritadiss have documented significant costs
associated with the currency, banking and the twises episodes since the 1870s. The
studies also find that these financial upheavalse Head different impact on the output
depending on the type of crisis in question. Faneple, the stand-alone currency crises
are estimated to be the least costly in termse@bihtput lost. The currency crises are also
on average shorter in duration, as compared teXample the twin crises, the combined
banking and currency crises episodes. These egismddound to be the most durable and
costly. The stand-alone banking crises typically ifa the mid-range in terms of both
duration and the output loss.

Few papers, however, investigated the long-rurcetiefinancial crises on growth
— the impact lasting beyond the average crisedidara he aim of this chapter is to fill the
gap in the literature, and present a unified fraor&vior empirically assessing the potential
positive and negative long-run effects of varioyses of financial crises on economic

growth.

3.2 Review of the Empirical Evidence
The current empirical evidence points unambiguouslythe substantial costs
associated with financial crises. Typically the tsosf crises are represented as the

cumulative output losses associated with devidtimm the growth trend at the onset of the
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crisis until the time GDP growth reverts to thentteBordo et. al. (2001) report that output
losses associated with financial crises can ramge 8.81% of GDP to 15.67% of GBP

The authors estimate the output cost of crisesetéhb highest during the twin
episodes, when currency and banking crises ocowltsineously or follow very closely in
each others’ wake. The currency crises are detedrimbe the least costly, while the costs
from stand-alone banking crises typically fall iretmid-range. Other measures of crises
costs have also been introduced. Some studies tomused particular attention on
estimating the fiscal costs of banking sector hailnd growth shortfall associated with
banking crises®

According to the evidence, longer crises typicatigan more severe output losses
for the economy’ In addition, when the severity and duration ofesi for both the

industrialized countries and emerging markets asessed, the emerging markets seem to

*Bordo et. al. (2001) report that during the finst ef financial globalization, the period from 18801913,
financial crises (currency, banking and twin crijemn average were associated with 9.8% of cunvelati
output loss. The second era of financial globadbzrat1973-1997 was associated with the average3$h 8
cumulative GDP loss. Of these crises twin criseevilee most damaging, averaging 14.5% output loes p

to 1914 and 15.67% after 1973. Currency crises \earst damaging of the three types, averaging 8.31%
cumulative loss prior to 1913 and 3.81% after 191#% output losses from financial crises reportedsb
Kaufman (1999) follow a similar pattern — twin essafter 1975 are the most damaging, with 14.4%
cumulative output loss, while currency crises beeléast damaging with 4.3% output loss.

A recent paper by Hutchinson and Noy (2006) distisiy between various types of balance of payments
crises. The authors estimate the output costsroémey crises, the sudden stop episodes and cayltai
reversals. They find that while currency crises associated with 2-3% output drop, while a suddep s
reduces output by further 6-8%. The cumulative cbstsudden stop episode is 13-15% over a 3 radd

% Reinhart and Rogoff (2008b) report that bailoutsare difficult to pinpoint, and difference irtiemtes
can be as wide as 51% of GDP, depending on theodhaltigy used. Frydl (1999) estimates that growth
shortfall during the crisis can be substantial. @iference between average growth rate 10 yeéws forthe
crisis and the average growth rate during the £i6s@ reach 4.22% for a 7 year long crisis.

3" The average recovery from various types of ciigesbeen summarized in Bordo et al (2001), Eictesmgr
and Bordo (2002) and Kaufman (1999). Accordinghtodvidence from twin crises lasted on averagedssw
3.2 and 3.8 years since 1973 and 2.2 years prib®1d. Currency crises lasted on average betwéeant
2.1 years since 1973 and 2.6 years before 191&kiporises duration once again fell in the midgar-
between 2.6 and 3.1 years in the second era odligabon as compared to 2.3 years prior to 1914.
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experience deeper crises (higher cumulative odgmstes) but shorter recovery timés
than their industrialized counterparts.

Recent studies, however, have emphasized the yaositipects of the financial
upheavals. Viewed in this light, the crises are ammon byproduct of financial
liberalization episodes. To the extent that thentaes’ institutions are weak in the years
following liberalization, occasional crises migh¢ lexpected. However, the cost of the
occasional crises is potentially outweighed bylibeefits of relieving the credit constraint.
This view in particular has been articulated in &tere, Tornell and Westermann’s (RTW)
widely sited paper “Systemic Crises and Growth”0@0 The authors argue that credit
constraints generated by weak institutions may leadinancial bottlenecks and low
growth, whereas financial liberalization and explar implicit bailout guarantees in the
case of a systemic crisis may lead to higher aklng, credit growth, and alleviation of the
financial bottleneck.

The authors are careful to point out that criseshemselves are not good for
growth. Rather they are a common feature of firariberalization process. In addition,
systemic risk-taking is growth enhancing only imetmies where institutions are “weak but
not too weak” — suggesting that in the countriethwnitially low contract enforceability
financial constraint cannot be alleviated enouggand times to compensate for the high
cost of crises.

Empirically, RTW (2001) estimate that lower creslitewness is associated with

higher long run GDP growth. In other words, thertdas which had been subject to

% Eichengreen and Bordo (2002) Reinhart and Rogofgc)
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occasional significant declines in credit, have @sperienced higher average growth rates
in the period from 1960-2000. These results @e slipported by the empirical findifiys
that financial boom and busts cycles are severthenearly years following financial
liberalization, but with time become less pronouhicethe liberalized economies.

The argument that crises may pave the way to eedagiowth in the future is an
intriguing one, due in part to powerful policy imgaltions: setting up institutions in a way
that encourages risk-taking may put a country ohigher growth path, help perfect
financial institutions, and alleviate credit markaperfections in the long run. In the same
time, the debate raises important questions, hithearely addressed in the empirical
literature, about a long-term impact of financialses on growth, beyond the typical
measures of crisis duration.

The empirical studies so far have focused eithethenclassification of financial
crises based on their duration and the associattputolosses in different historical
periodd® or, as RTW (2001), looked at the average growetiesr for nations which
experienced significant downturns of credit avaligb(associated primarily with banking
crises). In this context, it is important to sys&dically address the possibility of both
positive and negative long-term effects associatdudifferent types of financial crises.

Another question suggested by the current resestble possible differences in the
way crises might have affected the economy in wffe historical periods (namely, the
Gold Standard period between 1870-1913, as weth@dnter-war period and the post

WWII years).

39 Kaminsky and Schmukler, 2007
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Some studies, including Goodhart and Delargy (1998rKinnon (2000),
McKinnon (1996) maintained that during the Goldrstad era (unlike in the Bretton
Woods or post-Bretton Woods periods) countries @athéo the so called “resumption
rule” — the implicit commitment to return to theiginal pre-crisis exchange parity with
gold. This implicit rule arguably facilitated theturn of gold flows, as the investors took
advantage of the decreased asset prices. EichergndeBordo (2001), however, point out
that despite the existence of the resumption auleency crises prior to 1914 were deeper
and of longer duration than the currency crisg¢lépost-WWII era.

This chapter investigates how the long-run impdotwrency crises (as well as
banking and twin crises) differed in the differemas of financial development as well as

discusses the possible reasons behind the Eicleengnel Bordo findings.

3.3 Methodology
3.3.1 Estimating the effect of crises on growakeoffs and growth collapses

One of the ways to gauge the long-run effect adrfimal crises is to assess whether
they are associated with the long-term events enctbuntry’s growth history — growth
takeoffs as well as growth collapses.

Growth takeoffs are defined as sufficiently longipes (8 years or above) during
which the country’s average growth rate is sigaifity higher than its historical rate of
growth. The takeoffs are relatively rare in a coyiet overall economic history, yet

focusing on these events in the context of crisgmrticularly important, The takeoffs are

“0Bordo et. al. (2001)
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seen as the turning point episodes that can putotlvetry on a higher growth path and help
avoid the poverty trap:

Equally important are the episodes of growth cekay defined as the prolonged
periods of below-average growth, which can susgéedcountry’s economic progress,
stifle technological development and contributeh® income divergence with the rest of
the industrialized world.

At first | will consider the formal way to identifigoth growth takeoffs and growth
collapses.

3.3.1.1 Identifying growth takeoffs
Several prior studies have proposed ways to idetdieoff episodes. Jones and Olken
(2005), for example, use the Bai-Perron structoraak method to define both the up- and
down-turns. The problem with using this methochis inclusion of many pseudo-takeoffs,
which are simply recoveries from bad shocks. Hamsm&ritchett and Rodrik (2005)
propose a method which eliminates the episodesref igcoveries. This method, however,
has limitations insofar it cannot be applied in thstorical context. The HPR method
adapted to accommodate historical data is basétedollowing condition&:

1) o wn, defined as the average forward looking growth edttime t over horizon n
(typically set to be 8 years) must be at leagbfidard deviation above the mean
growth rate up to time t. This condition ensuresd the growth is rapid and above

average based on the country’s own growth expegienc

“1 Hausmann, Pritchett and Rodrik (2005).
“2 For the detailed discussion and comparison ofithemethods see Chapter 1 of the dissertation.
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2) A g ¢ (defined as the difference between the forwarditapl® year average at
time t and the 8 year average growth preceding t)nraust be greater that the
average growth rate of countries in the tofﬂ Bome percentile. This condition
ensures that growth is accelerating — i.e. ruldstioel cases when the growth
improves only slightly compared to a very low legéfrowth in the past.

3) y wundefined as level of GDP per capita at the end ef8tyear window starting
from time t must be higher than any value of GDPgagita in the years prior to
time t. This condition rules out pure recovery eges.

In the event that several consecutive years aeitiantified as the possible rapid
growth initiation years, a linear spline regressgfitted through the log GDP series with a
break in one of the years in question. The splagrassion with the best fit (highest F
statistic) determines the growth takeoff initiatigear.

3.3.1.2 Identifying growth collapses.

Very few papers have tried to empirically identfiyowth collapses. The Bai-
Perron structural break method could be employecep that as in the case of takeoff,
one is in danger of identifying pseudo-collapség periods of economic cool-down,
following the burst of a speculative bubble or arsterm boom with unsustainable initial
growth rates. These episodes may ultimately tutrt@be growth collapses, however not
necessarily so.

In a recent paper, Becker and Mauro (2006) andhgéoutput drops” — collapses

in output which are defined as events “startinghm year of a decline in GDP per capita
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and ending when GDP per capita returns to its pestelevel®. In order to rule out the
drops associated with temporary growth booms, ththoas set additional set of
restrictions: output drop must last at least 2 yeanrd the total loss of output must be at
least 5% of the pre-event GDP. Such definitiorikely to capture many smaller events -
recessions, which may not be necessarily prolongagkn a 2 year time window.
Therefore, they would not capture the long-runaféd financial crisis on growth.
For the sake of the consistency of the resultsntathodology for identifying an
output collapse follows closely HPR historical nogthior identifying takeoffs.
The year of the initiation of an output collapsel&ined using the following set of
conditions:
1) The average growth rate in a country from timdrtett+n (typically an 8 year
window) must be at least one standard deviatioovbehe historic average
growth rate for that country prior to time t.
2) The output in one of the final three years of the28r window following time t,
must be less or equal to the minimum output irptleeeding decade.
As before, the year of the initiation of a growthllapse is determined via a spline
regression with a break in each of the candidatesye
The first condition ensures that the period of awth is prolonged and results in
below-average growth for a given country. The sdammmdition ensures against counting
growth collapses which were followed by periodsigih growth and a complete recovery

of output towards the end of the 8 year window.

3 Becker and Mauro (2006) , p.10
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The GDP series with the years of collapse for seeantries are presented in the
appendix.
3.3.2 The Base Model

The base model for estimating the long-term efféctrises on growth takeoffs and

growth collapses is the distributed-lag randomat$f@robit model of the following form:
n d —
Yir= o+ B1'Dig1 + B2 z Zi,t—k + 82’(2 Zi,t—n+1 )d +B5' Ziat (U + @) (3.1)
k=1 n

Yit — is a binary indicator which takes the value af the year of a growth takeoff
(or growth collapse) initiation, as well as yealsand t+1 around the initiation year.

Di: — the dummy variables in the regression. The ifisdicator takes the value of
1 in the year of the financial crisis (and the yehrand t+1 around the crisis episode). The
war control dummies take the value of one in thaeryel907-1918 and 1932-1945. The
reason for extending the set of war dummies isatatrol for possible years of output
collapse (or output takeoff) initiation due to the world wars of 1914-1918 and 1939-
1945. For the same reason the Great Depression ywamable takes the value of one in
the years 1922-1933.

Zi — other own-country factors potentially contrilgtito the takeoff (collapse)
initiation, such as volume of trade, total governimexpenditure and investment as a share
of GDP and the level of a country’s polity (measoireolitical development).

These variables enter the regression with lagsttafly control for endogeneity.
The distributed lags (the lagged 3 or 4 year awsay variables) of total government
expenditure and the GDP level capture the cumalafiect of these variables on takeoff

and collapse probabilities, the effect which is ifested over several periods.
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Z.1 - the time averages of continuous variables usedontrol for the time

specific effects in the regression in lieu of ygammies.

3.4 Data and Results
3.4.1 Summarizing growth takeoffs and growth pskes

The data is a panel of 61 of countries from 18202820n various years some
countries enter and some exit the dataset, suthhtbie are at most 57 countries in any
given year.

The countries can be grouped into 4 main regiorestévn Europe — 15 countités
account for about 46% of all country — year obsiowa, Eastern Europe — 24 countries
(11 countries until 1990) account for 19% of allistry-year observations ; the Ameritas
- 10 countries account for 22.5% of observatioAsia and Oceania — 8 countries account
for 12.5% of all country-year observations.

Tables 3.1 and 3.2 summarize the number of gromkbaff and growth collapse
episodes by region and time period. The time psrrodghly correspond to the pre-World
War | years, encompassing the first era of findngiiabalization and the Gold Standard
from 1870 to 1913, The World War | and the inter-wariod prior to 1939; World War I
and the Bretton Woods era, as well as post-Bréifonds period from 1974 to 2003.

Overall there are 76 episodes of growth collapgbesearliest collapse initiation year
occurring in 1854 (Netherlands) and the last onel®96 (Argentina, Uruguay and

Venezuela). There are 154 episodes of growth tékebE earliest occurring in 1842

“ For the list of countries see data appendix
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(Denmark, Sweden, United Kingdom), the latest ghotetkeoffs taking place in 1996
(Sweden, Hungary, Albania, Canada, Spain).

The majority of growth collapses happened beforeliVvar 1l: 33% prior to
1914, and 30.3% in the World War | and the intar-wears prior to 1939. The takeoff
occurrence, on the other hand was just slightlywal&®% prior to 1939, with about 47.5%
taking place after World War II.

Most of the takeoffs — 50.6% took place in WestEumope, with only 10.4% in
Eastern Europe, and 10.3% in Asian and Oceania Ahinericas accounted for 28.6% of
all takeoff episodes. Western Europe also accdufae 39.5% of all growth collapses
(less than the share of country-year observationghis region), while Eastern Europe
accounted for 19.7% of all collapse episodes. Theerca’'s share of growth collapses is
31.6%, Asia and Oceania accounted for 9.2% ofraiivth collapses.

3.4.2 Crises and takeoffs

Table 3.5 (a -b) reports the coefficients and tlzegmnal effects of the base model
regression respectively, with the takeoff initiatigear as the dependent variable. The
marginal effects (Table 3.5b) represent the peagenthange in probability associated with
one standard deviation increase from the estinsagle mean (for continuous variables);
with the increase from 0 to 1 (for dummy variables) with 1 point increase from the
mean ( for polity index variables) .

The crises are classified according to Eichengaah Bordo (2002) financial

crises dataset. Since Eichengreen and Bordo atatgih does not start until 1870s, the

* Including Latin America, Canada and the US.
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regression sample period also begins in 1870. Tikescenter regression with 2 or 3 lags.
The choice of the lag structure is motivated byftw that all types of crises are typically
damaging in the short run. The GDP per capita waolkdreach the local minimum until a
short time after the crisis.

The results (Table 3.5(a-b), columns 1 and 2)tier entire sample show that
currency crises are significant positive predictofs growth takeoffs. This result is
interesting, as it supports the idea that crisas)adjing as they are in the short run, may be
paving the way to growth-spurs in Iong-rﬁ’nThe result appears to be in unison with the
Ranciere, Tornell and Westermann'’s idea that caaesbe predictor of growth in the long
run, although RTW (2001) emphasized the credit tcaimé easing properties of the
banking crises, rather than the currency crises.

In particular, a currency crisis increases théabdlity of a growth takeoff by 3.1-
3.8%. This is significant, considering that the amaiitional probability of a takeoff for the
base model's sample is approximately 8.75%.

The coefficients on the banking crises are positieg not significantly different
from zero. The twin crises’ r(]l%Iag) effect on takeoffs is, on the other handistieally
significant and negative. This result is consistetth the fact that twin crises are typically
the most costly and protracted of all three typiesrises. This result suggests that twin

crises, although commonly preceded by growth irditravailability and investment

“® Gupta, Mishra, Sahay (2006) using the sample ft8i#0-2000 showed that about 60% of currency crises
are contractionary in the first tranquil years, hit0% of the currency crises in that period are
expansionary. The authors, however, do not disttiegsbehavior of output following the currency csise
the long-run. Using a comparable sample, Milesidit, Razin (1998) report that output growth on
average recovers in the 3 years following a cugremash; and the post-crisis growth is higher inrtdes
more open to trade, as well as in countries whittibéted higher output growth rates before theigris
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booms, may do little to promote higher growth ia thture, and would dampen rather than
stimulate the economic activity in the long-run.

The estimation shows that a twin crisis episodeaited 3 years prior to time t,
reduces the probability of a growth takeoff in titi®y about 2.74%.

When the sample is further subdivided into différeme periods (i.e. the Gold
Standard years (controlling for World War | and Geat Depression years); The Bretton
Woods period, and the years since the oil shodOa@B-1974), interesting results emerge.
In particular, during the Gold Standard years thefficcient on currency crises is negative
and significant, suggesting that during this patéic period currency crises were strong
negative predictors of takeoffs. This result issistent with Bordo et. al (2001) finding
that currency crises during this period were mexes and lasted on average longer than
their mid-2d’ century counterparts. In the same time, curremsgg during the Bretton
Woods era and the post-oil shock years are strosgiye predictors of growth takeoffs.
For example, during the Gold Standard era (inclydie inter-war period, but controlling
for the years of World War | and the Great Depmgsia stand-alone currency crisis
reduced the probability of a growth takeoff by 8.04%, vehd currency crisis from 1946 on
increased the probability of a growth takeoff by approxinmgta-4%.*’

Certain features of the international monetaryesyssuggest an explanation to this
result. In the 1993 article “The Rules of the GarRe”McKinnon describes the various

salient features of the monetary system under tld Gtandard versus the Bretton Woods

" Interestingly, the banking crises in the post WaHar Il era are also strong predictors of growaikebffs
(associated with a 7.1% increase in the probalufity takeoff). This result confirms the empiriGatings of
Ranciere Tornell and Westermann (2008)
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system. He points out that during the Gold Stangesds, if the official parity to gold had
been temporarily suspended, the convertibility wasally restored at the original parity as
soon as possible. This is the so called “resumptide’ of the Gold Standard period.
During the Bretton Woods system, on the other h#relJong-run exchange rate was not
expected to return to the original parity with grehor currency.

The Bretton Woods system called for maintaining phe value of the currency
“only in the short run, leaving open the possipilihat exchange rates could change
substantially in the long ruf® Does the difference between the two “rules ofghme”
help explain the difference in the currency criseefficients during these different
periods?

Goodhart and Delargy (1998) argued that the resampule would have a
positive effect on growth, as the expectation & thturn to the original parity would
restore the capital flows quickly. The countriesildahus avoid the burden created by the
currency mismatch prior to the crisis. Bordo et(24101), however, have pointed out that
this idea runs contrary to the empirical evide@tdeast in the case of currency crises. The
results suggest that the lack of commitment to ltimg-run parity may have produced
beneficial effects on growth following a stand-aomurrency crisis. The lack of
commitment to the original parity in the long ruoutd have helped to align the currency
value and the interest rates more closely withftinelamentals, and allow the automatic

stabilizer effects to set in.

8 McKinnon (1998) p.14
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Thus, the difference in the “rules of the game’yreaplain the difference in the
long-run impact of currency crises on output grovtiren” and “now”.
3.4.3 Testing the “rules of the game” hypothesis

One way to test whether implicit financial syst&mies of the game” played a role
in changing the way financial crises impact long guowth, is to examine the trajectory of
export and import growth in the years prior to aftdr the currency crises.

From a theoretical standpoint, a “resumption raéthe Gold Standard era could
have contributed to the misalignment of the nomexahange rate with its long-run value,
and consequently to the overvaluation of the neeth@nge rate and the slowdown in export
growth. To see this, consider the standard textlledinition of the real exchange rate (i.e.

the price of the domestic good in terms of theigprgoods):

(3.2)

Where q is the real exchange rate defined as the pf a domestic good in terms
of foreign goods; P is the domestic price level; -Pforeign price level, E — nominal
exchange rate defined as the price of one unibreign currency in terms of the domestic
currency. Thus an increase in E (nominal depreciatif the domestic currency) would
lead to a decrease in q — real depreciation, olothiering of the value of a domestic good
in terms of foreign goods.

According to the relative purchasing power paripdition the change in q is zero
in the long run. Either a change in the nominahexge rate or the price level would cause
g to deviate from its long run level. Thus, a cooe crisis (an increase in E) initially

causes real depreciation — lowering of the valudarhestic goods vis-a-vis the foreign
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goods. The depreciation would cause increase iorex@nd inflow of foreign capital
(gold) into the country. The domestic price leveduld then trend up, restoring the real
exchange rate to its original value. However, & thonetary authorities strive to restore the
original parity with gold, and E declines, the reaichange rate would appreciate as a
result, and consequently lead to a drop in exportséase in imports. The effect on the
domestic price level in this case would remain gubius. On one hand, real appreciation
should lead to the outflow of gold and the eventiesrease in the price level. However, in
accordance with the argument by Goodhart and Delgl§98), the expectation of the
return to original parity is likely to lead to tihestoration of capital flows into the country.
This could for some time prevent the domestic plesel from falling in response to real
appreciation of the domestic currency.

In order to test whether the “resumption rule”idgrthe Gold Standard era may
have stalled the growth of exports in the aftern@dtithe currency crisis, | examine the
trajectory of export and import growth around tlhierency crises episodes. | compare the
results for the period prior to 1933 (controllingr \World War | years and the Great
Depression).

3.4.4 Exports and Imports growth around the crisgisode.

Table 3.7 summarizes the import and export growtdifferent time periods — in
terms of deviation from the historical mean. Thargties in rows |, Il and lll represent
the deviation of the forward looking 5 year averagport (import) growth rate from the

mean, and can be calculated according to the folpfrmula:

{1/5§ exp(imp) —1/tzt: exp(imp)} (3.3)
t t=0 Crisis,_;
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i.e. the difference between a 5 year forward logkaverage of export(import)
growth (from time t to t+4) and the historicalogth rate (average growth rate of
exports(imports) from time t= 0 todpnditional on the currency crisis occurring at t-1.

For tranquil times the same formula is used — @hotythe years of the crisis as

well as one year before and after the crisis.
t+4 t
{1/52 exp(imp) -1/t) exp(imp)} (3.4)
t t=0 Tranquil,_;

The results show that export growth in the 5 yeftex currency crises was above
the historical mean by about 4.3% for the entirm@a. During the Gold Standard era,
however, the deviation of export and import groirtbm the mean is indistinguishable
from zero. In the same time, the post-currencyesriexport growth was positive and
significant at 5.6% above the mean in the yeary &fforld War Il. The post-currency
crises import growth is around 4.2% above the naegimg this time period.

Moreover, in the years after 1946, the post-cugretitses export and import
deviation from the mean are significantly abovedqaivalent measures during the tranquil
times — i.e. the difference between equations (@) (3.4) is significantly greater than
zero for both exports and imports. The same idgroetfor the Gold Standard period.

These results may be interpreted as the evidératdlte precipitant return to the
original parity with gold, i.e. the “resumption elilduring the Gold Standard era, may not
have allowed exports to recover after a currenggiscepisode in the same way they did
during the Bretton Woods period as well as durireggost- Bretton Woods years.

However, in accordance with Goodhart and Delarj998) argument, the

resumption rule may have benefited economic gromttine aftermath of the twin crises
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episodes. The expectation of a return to the algmarity with gold could have had a
positive effect on the capital flows from abroadgaking the impact of twin crises less
severe. The evidence can again be found by congptim&nexport and import growth rates
in the years after the twin crises in the two p#sioDuring the Gold Standard years,
exports recovered more quickly in the aftermatla ¢dvin crises, as compared to the post
World War Il period. The significant drop of impgrowth in the aftermath of twin crises
is once again associated with the post World Ward| but not the Gold Standard era. The
drop in imports is likely to have been precipitat®dthe drying up of capital flows from
abroad. This result goes hand in hand with thdirfgs of Bordo et al (2001), which
showed that twin crises were less severe durin@stild Standard era, as compared to the
post World War Il years.

3.4.5 Other determinants of growth takeoffs.

Table 3.5 (a-b) also summarizes the effects ofrodttenomic variables on the
probability of growth takeoffs. The results presehtn the table are consistent with the
theory. For example, in the overall sample, thehdrigvolume of trade in the previous
period helps predict the takeoff episode, whilenkrggovernment expenditure reduces the
probability of the takeoff initiation. In particulaa one standard deviation increase of the
volume of trade from 47% of GDP to 86.7% of GDP@ases the probability of a growth
takeoff by as much as 10.3%. A more modest increatfee volume of trade from 47% to
57% of GDP (roughly equal to the change in the m@wf trade in Thailand from 1983 to
1987) increases the probability of a takeoff byriye@%. A one standard deviation
increase in the country’s own total government aglgare over 3 years period from 19%

of GDP to 32% of GDP (roughly equivalent to the rae from the level of total
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government expenditure in Portugal in 1995 to #nell of Ireland in the same year)
reduces the probability of a takeoff by about 2.1%0nce again, the results are
economically significant, given that the uncondifb probability of a takeoff is about
8.75%

Coefficient on country’s investment is negativel argnificant, possibly capturing
the negative effects of the investment booms. kamgle, and increase in the investment
share of GDP from 19% to 26% (level of Brazil @69 to Brazil in 1974) reduces the
probability of a growth takeoff by nearly 5%. Theuntry’'s polity score (the level of
democratization) is a positive and significant prtnt of growth takeoffs, pointing to a
beneficial role of stronger representative politicetitutions, even though the impact of
institutional change on growth is quantitativelyadim- a 1 standard deviation increase in
the country’s own polity score (from 3 points —tagal in 1975 to 10 points — Portugal in
1982) increases the probability of a takeoff bytatdio89%.

3.4.6 Crises and collapses

Table 3.6 (a-b) presents the results of the basdemgression, where the
dependent variable is the growth collapse epistbidike the growth takeoffs, growth
collapses depend mostly on the external factorsch as wars, global economic shocks
and growth rates in the global financial centerstaldle exceptions are the coefficients on
the country’'s own investment as a share of GDP eftnaent), total government
expenditure (TGE), and the country’s own Polityrecethe level of democratization.

As one would expect, both the War dummy and theatGBepression dummy
variables have coefficients that are positive agtliz significant, increasing the likelihood

of a growth collapse by 16.6% and 18.7% respegtivEhe coefficient on twin crisis
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initiation year dummy is positive but insignificaint the base model specification. This is
primarily due to the inclusion of the dummy varedbtapturing the two world wars and the
Great Depression, including the seven years prithudir start.

In Table 3.6 (a-b) columns 7 and 8, US and Ulrist rates and growth rates are
added as additional controls for the external escoaaonditions. The inclusion of these
variables is important in light of the empiricaldies which highlight the effect of high US
(large countries’) interest rates on the capitalflons from the rest of the worfd
According to the argument presented in these sudmgh interest rates in large
industrialized countries lead to the reallocatibthe investors’ portfolio and withdrawal of
funds from developing and emerging markets. By dhme argument, periods of high
growth in large industrialized countries would haimilar effect on the emerging markets’
capital flows.

The inclusion of the UK (before 1913) and the Uffe(al913) rates of return and
growth rates do not significantly change the rasoftthe basic model. It is worth noting,
however, that an increase in the UK/US growth sageificantly increases the probability
of a growth collapse for the other countries ingample.

An increase in the country’s investment as a sbaf@DP from 0.19 to 0.26 in the
previous period, increases the likelihood of a dghoeollapse by 1.8-1.9%. Once again, this
result most likely highlights the effect of overastment in the years prior to a severe

economic downturn.

%9 Calvo and Reinhart (1996), Giovanni and Shamb2006)
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An increase in the total government expenditura abare of GDP from 0.19 to
0.32 increases the probability of a collapse by%.7Theses results are consistent with
those presented in numerous other empirical studigish typically documents a negative
link between economic growth and the size of theegument sectd?.

In the same time, a shift in regime toward dema@tbn - an increase in the
country’s polity score by 3 points — decreasegtiobability of a growth collapse by 0.3%.
This result is interesting, given that most of fgrevious studies linking democratization
and growth find a positive relationship between kxeel of democratization and the
country’s growth outcomes. However, none of thalist discuss the evidence on the
possible “protective” effects of democratization.

In the period from 1870-1933, growth collapsesendriven primarily by the
external factors (Table 3.6 (a-b) columns 3 andribhis period none of the country’s own
characteristics had significant effect on the pbaligt of a growth collapse. The internal
factors start playing a role in the period 1980280For example, an increase in the total
government expenditure as a share of GDP by ondastd deviation from the mean (from
0.27 to 0.4) increases the probability of a groedhapse by 0.038%, whereas an increase
in the country’s own polity score decreases thdahdity of a collapse by 0.017%. The

twin crises initiation year becomes a positive aigghificant predictor of a growth collapse

*'See Barro (1991) and Tavares and Wacziarg (200@weof the existing literature on the link between
growth and the size of the government sector.

*1 The choice of time period is motivated by the foon the effect of the financial crises on growdtiapses.
The twin crises were very rare between 1946 an@,19Bereas no banking crises occur during thabgeri
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in this period. For example a twin crisis in thepous year increases the probability of a
growth collapse by 0.32%

Interestingly, while approximately half of the twinises episodes occurred during
the Gold Standard years, the regression resultgestighat the aftermath was not as
damaging. The twin crises might have been reduttiagorobability of a growth takeoft,
but were not increasing the probability of a growtilapse, unlike the twin crises after
1980s. This long-run result is once again, consistéth the findings of Bordo et al (2001)
on the depth and duration of the twin crises ifiedgint eras. This might have been due,
once again, to the difference in the monetary syste¢he “rules of the game” described by
McKinnon (1988). The resumption rule of the Goldr&tard era would have mitigated the
effect of the banking crisis occurring simultandgweith the currency crisis, restoring the
capital flows and minimizing the crippling effedttbe currency mismatch on the banking

system.

3.5 Conclusion

The chapter provides additional insights into tfieat of financial crises on long-
term growth. One of the main results of the chage¢hat the various types of financial
crises affect long-term growth differently. Whilereency crises may help pave the way to
a growth spur in the future, the twin crises epesodre likely to significantly dampen the

economic activity for many years to come.

2 Currency crises and/or banking crises are exclin®d the regression (Table 3.6 (a-b) column 5 and
column 6) due to large standard errors of theimeded coefficients. The instability of the coeifficts is
likely due to the fact that no currency or bankanges have preceded growth collapses during thedpe
1980-2003 (at 2 lags) and no banking crises havarmed before the growth collapses (at 3 lags)nduri
this period.
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In previous studies the focus was mainly on theuiutosts associated with various
types of crises. The result that crises can haddigr growth takeoffs is in line with more
recent theoretical models and empirical findingbgke crises are seen as a by-product of
financial liberalization. The financial opennesslpseease the credit constraint and
promotes long-run growth, while weak institutiomsthe initial periods of liberalization
result in the higher incidence of financial cris@8us, countries which experience
occasional crises grow faster in the long run. Tésults put forward in this chapter,
however, caution that different types of finanaakes are not likely to have the same
effect on growth. The combination of banking andabee of payments problems in a
financially liberalized economy can be potentialgmaging even in the long run.

Another result of chapter is that the long-run &feof crises were different in the
different historical eras of financial developmérbr example, during the Gold Standard
era currency crises were strong negative predictiotakeoffs, while the opposite was true
for the Bretton Woods period and the post oil shoet#od of 1975-2003.

One of the possible reasons could be the existate resumption rule during the
Gold Standard era, whereby the countries impli@dynmitted to restoring in the long-run
the original parity of their currency with gold. \ihthe existence of the resumption rule
could have restored the capital flows more readilg mitigated the possible effects of
currency mismatches, the same rule may have catedlto a longer duration and bigger
damage from the stand-alone currency crises.

Since the World War Il, however, countries no langemmitted to the long-run

parity to the anchor currency or to gold, whicloaid the exchange rate and interest rates
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to align more closely with the fundamentals andisemotion the automatic stabilizer
effects of investment and trade.

The chapter presents some evidence in supporedfyghothesis outlined above. In
particular, | find that during the Gold Standardip&, export and import growth did not
significantly deviate from their historical meanlldwing a currency crisis. During the
Bretton Woods and post-Bretton Woods periods, heweaxport growth was nearly 5.6%
above its historical mean in the years following turrency crisis, as well as significantly
above the average export growth in tranquil times.

One of the results of the chapter is that the wvises in the modern period were
significant predictors of growth collapse episoddss was not true of the Gold Standard
era. The evidence is in line with other empiriagatlings in the literature, which indicate
that twin crises were shorter, and less severengluhie Gold Standard years. The result
might be due to the differences in the monetariesysules during these historical periods.
The lack of long-run parity commitment would havedered the return of capital flows

and made currency mismatch problems more onerotisd@ountries’ banking systems.
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Chapter 3 Appendix

Data Coverage

There are overall 61 countries in the dataset.eSsmme European countries leave the
sample as others enter, there are at most 54 @simrthe sample in any given year.

Western/Northern EuropeUnited Kingdom, Ireland, Netherlands, Belgium,arkce,

Switzerland, Spain, Portugal, Prussia, Germanytradtaly, Finland, Sweden, Norway,
Denmark.

Eastern Europe/Central AsiaPoland, Hungary, Czechoslovakia, Czech Republic,

Slovakia, Albania, Macedonia, Croatia, YugoslaBarbia-Montenegro, Bosnia, Slovenia,
Greece, Bulgaria, Moldova, Romania, USSR, Russ@ria, Latvia, Lithuania, Ukraine,
Belarus, Armenia, Georgia, Azerbaijan, Turkey.

Asia/Oceania Japan, Thailand, Malaysia, Singapore, Philippidaedonesia, Australia,
New Zealand.

The AmericasUnited States, Canada, Mexico, Colombia, Venezueéru, Brazil, Chile,

Argentina, Uruguay.

Data Sources:
Data used in calculating export and import growtbuad the crises episodes is from
Global Financial Data International Trade databasevailable at

https://www.globalfinancialdata.com

All other data - See Chapter 1 Appendix
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Table 3.1 Growth Takeoffs.

Western Eastern . Asia and Total Share of
Americas . the total
Europe Europe Oceania | number .
episodes
Share of the
country- year| 45.6% 19.3% 22.5% 12.5%
observations
1820-1914 27 8 3 38 24.7%
1915-1938 20 3 16 4 43 27.9%
1939- 1971 22 10 4 5 51 33.1%
1972-2003 9 3 6 4 22 14.3%
154
Total number 78 16 44 16 total
episodes
Shareofthe | g5 000 | 10405 | 2860  10.3%
total episodes
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Table 3.2 Growth Collapses

Western Eastern | Americas| Asia  and Total Share of
Europe Europe Oceania the total
episodes
Share of the
country- 45.6% 193% | 22.5% 12.5%
year
observations
1820-1914 18 5 2 25 32.9%
1915-1938 9 3 9 2 23 30.3%
1939- 1971 3 2 2 2 9 11.8%
1972-2003 0 10 8 1 19 25%
Total 30 15 24 - 76 total
number episodes
Share of the
total 39.5% 19.7% 31.6% 9.2%
episodes
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Table 3.3 Rapid growth episodes * growth episode occurred within 3 years after a currency crisis

Historic Definition (continued on ** growth episode occurred within 3 year after a banking crisis
the next pages) *** growth episode occurred within 3 years after a twin crisis
The Americas year average 8-year The Americas ear average 8-year
growth rate —_— growth rate
us 1877 0.0402 Uruguay 1881 0.0385
1896 0.0380 1905 0.0488
1922 0.0249 1923 0.0423
1938 0.1178 1943 0.0469
1961* 0.0396 1973 0.0388
1988* 0.0258
Canada 1877 0.0446 1990 0.0400
1896 0.0567 Europe West year _g_\La\gerga\theh E:f;t:ar
1921 0.0576 UK 1842 0.0348
1937 0.0894 1893** 0.0241
1949 0.0252 1910 0.0256
1962 0.0365 1922 0.0238
1996 0.0279 1936 0.0413
1950* 0.0228
Mexico 1936 0.0229 1982 0.0359
Colombia 1923 0.0315 Ireland 1946 0.0308
1933 0.0325 1958 0.0401
1943 0.0259 1994 0.0840
1967 0.0390
Netherlands 1845** 0.0136
Venezuela 1907 0.0369 1860 0.0187
1922 0.1633 1879 0.0259
1932 0.0775 1896 0.0114
1942 0.1384 1921 0.0382
1944 0.1357
Peru 1922 0.0473 1984 0.0236
1931 0.0483
1948 0.0378 Belgium 1918 0.0674
1959 0.0448 1943 0.0488
1959 0.0423
Brazil 1905 0.0162
1916** 0.0406 France 1853 0.0262
1931* 0.0379 1887 0.0225
1945 0.0312 1906 0.0239
1955 0.0442 1918 0.0801
1967* 0.0715 1932** 0.0222
1944 0.1291
Chile 1922 0.0337
1974 0.0403 Switzerland 1883 0.0325
1990* 0.0663 1892 0.0275
1918 0.0486
Argentina 1921 0.0264 1943 0.0650
1942 0.0323
1964* 0.0328
1990%, *** 0.0400
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Europe West year average 8-year Europe year average 8-year
£urope Yvest. growth rate East/South growth rate
Portugal 1880 0.0236 Greece 1931 0.0319
1894+ 0.0271 1963 0.0680
1918 0.0381
1942 0.0273 Bulgaria 1945 0.0924
1959 0.0597 1956 0.0707
1984* 0.0524
Romania 1960 0.0597
Germany 1923 0.0524
1932%+* 0.0700 USSR 1942 0.1128
1951* 0.0711
Albania 1996 0.0577
Austria 1922 0.0406
1934 0.0657
1950 0.0664
Europe North ear average 8-year
growth rate
Italy 1881 0.0157 Finland 1868 0.0231
1902 0.0432 1892 0.0386
1911 0.0540 1918* 0.0712
1933** 0.0303 1931* 0.0541
1945 0.0965 1948 0.0381
1958 0.0478
Spain 1870 0.0365 1967 0.0561
1896 0.0251 1993+ 0.0416
1920 0.0230
1950 0.0454 Sweden 1842 0.0143
1960* 0.0812 1853 0.0264
1984 0.0405 1867 0.0450
1996* 0.0388 1891 0.0246
1923 0.0395
Europe East/South year average 8-year
growth rate
Poland 1992 0.0558 1932+ 0.0479
1958 0.0446
Hungary 1948 0.0446 1996 0.0284
1956 0.0495
1996 0.0455 Norway 1909 0.0317
1926 0.0293
Czechoslovakia 1934 0.0587 1944 0.0661
1953 0.0543 1991 0.0375
Denmark 1842 0.0214
Yugoslavia 1932 0.0335 1921 0.0255
1943 0.0591 1941 0.0447
1957 0.0563 1958 0.0421
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Asia/Oceania

Japan

Thailand

Malaysia

Singapore

year

1888
1914
1934*
1951
1960

1961
1986**

1972
1987**

1966

average 8-year

growth rate

0.0304
0.0433
0.0545
0.0629
0.0839

0.0520
0.0885

0.0564
0.0689

0.1118
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Asia/Oceania

Indonesia

Australia

New Zealand

1958
year

1967
1988*

1918*
1931

1899
1932

0.0421

average 8-year
growth rate

0.0766
0.0606

0.0277
0.0451

0.0316
0.0668



Table 3.4 Growth collapses
(continued on the next page)

* growth collapse episode occurred within

3 years after a currency crisis
** occurred within 3 year after a banking crisis
*** gccurred within 3 years after a twin crisis

average 8-year

. year average 8-year Europe West ear
The Americas qrowth rate growth rate
us 1927 -0.0517 UK 1915* -0.0296
Canada 1916* -0.0368 Netherlands 1854 -0.0046
1927 -0.0600 1889 -0.0077
1911 -0.0180
Mexico 1926 -0.0464 1928 -0.0268
1981 -0.0206 1938* -0.1023
Venezuela 1978 -0.0416 Belgium 1912 -0.0434
1996*** -0.0302 1937*+* -0.0372
Peru 1978* -0.0213 France 1912 -0.0422
1986*** -0.0507 1938* -0.0953
Brazil 1887 -0.0354 Switzerland 1861 0.0002
1926** -0.0030 1911 -0.0197
Chile 1908** -0.0164 Spain 1863 -0.0116
1916** -0.0175 1890 -0.0058
1926** -0.0592 1932%+* -0.0575
1970 -0.0321
Portugal 1901 -0.0058
Argentina 1910* -0.0449 1912 -0.0119
1927 -0.0251
1978* -0.0213 Germany 1912 -0.0381
1996*** -0.0231 1941 -0.1375
Uruguay 1894 -0.0296 Austria 1912 -0.0570
1910 -0.0362 1928 -0.0434
1927 -0.0427 1940 -0.1180
1956 -0.0165
1996 -0.0240
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Europe East/South year
East Germany 1983
Poland 1976

1986

Hungary 1940

1987

Czechoslovakia 1928
1985

average 8 -year
growth rate

0.0059

-0.0176
-0.0296

-0.0679
-0.0384

-0.0355
-0.0197
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Asia/Oceania

Turkey
Japan
Philippines
Indonesia

Australia

New Zealand

year

1938

1888

1980

1960

1912
1925

1877
1926

average 8 -year
growth rate

-0.0580
0.0304
-0.0314
-0.0147

-0.0149
-0.0366

-0.0170
-0.0160



Table 3.5-a (columns 1 -4)

Base Model Results (Coefficients)

Crises and Takeoffs

Dependent variable: rapid
growth episode 0-1

Currency crisis (lag)
Banking crisis (lag)
Twin crisis (lag)
War Dummy

Great Depression dummy

Volume of Trade(t-1)
Volume of Trade(t-2)
Investment(t-1)
Investment(t-2)

TGE 3year av.(t-1)
log gdp(t-1)

log gdp 4year av.(t-2)
Polity (t-1)

log gdp_t (t-1)
VOT _t (t-1)
Investment_t (t-1)
Polity_t (t-1)

Infant mortality_t(t-1)
TGE_t (t-1)
Constant

N

All years 1870-2003

1870-1933 Gold Standard®®

1

2

3

4

2 lags of crisis

3 lags of crisis

2 lags of crisis

3 lags of crisis

0.206%
0.077
-0.259
0.052
0.072

1.364*
-0.950
-7.547%*
3.682*
-1.417*
-2.994***
2.625%+*
0.019*

-0.616
-1.364*
-0.030
0.051
-10.880***
0.953
8.620*
2969

T p<0.1 * p<0.05, ** p<0.01, *** p<0.001

%3 Excluding years 1914-1918

0.248%
0.248
-0.313t
0.050
0.055

1.413*
-0.986
-7.622%%
3.613*
-1.457*
-3.021%**
2.656*+*
0.019*

-0.682
-1.318*
0.170
0.048
-11.428**
0.984

9.129**
2969
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-1.163*
-0.141
-0.840*
0.369
-0.197

-0.166
1.348
-4.836
-0.030
-3.770*
-3.969**
2.865*
0.066***

2.437
1.279
-9.320
-0.085
-15.278
9.002t

-90.014
687

-0.534
0.172
-0.653t
0.197
-0.395

-0.424
1574
-3.512
-1.323
-3.956*
-4.148**
3.057*
0.063***

1.852
0.214
-6.130
-0.088
-18.849
7.434

-3.851
687




Table 3.5-a (columns 5-8)
Base Model Results (Coefficients)
Crises and Takeoffs

Dependent variable: rapid
growth episode 0-1

1946-1971
Bretton Woods

1975-2003

Post-Oil Shock years

5

7

2 lags of crisis

3 lags of crisis

2 lags of crisis

3 lags of crisis

Currency crisis (lag) 0.994*** 0.710**
Banking crisis (lag)

Twin crisis (lag)

War Dummy

Great Depression dummy

Volume of Trade(t-1) 2.757 2.584
Volume of Trade(t-2) -1.423 -1.317
Investment(t-1) -11.831** -12.383**
Investment(t-2) 9.956* 10.318*
TGE 3year av.(t-1) -2.066 -1.900
log gdp(t-1) -9.749%** -9.683***
log gdp 4year av.(t-2) 8.930*** 8.931***
Polity (t-1) 0.000042 -0.004
log gdp_t (t-1) 0.683 0.775
VOT_t (t-1) -1.827 -0.882
Investment_t (t-1) -24.698t -27.663t
Polity_t (t-1) 0.729** 0.693**
Infant mortality_t(t-1) -58.288** -56.923**
TGE _t (t-1) -17.845% -20.393t
Constant 10.166 9.684
N 966 966

1 p<0.1 * p<0.05, ** p<0.01, *** p<0.001
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0.441t
0.583
-0.012

4.915%**
-4.667**
-14.042**
5.592
-0.691
-1.206
0.736
0.074*

-5.594t
-5.870*
20.700

0.139
-123.637
22.249t

48.412
1161

0.6877**
0.7585t
-0.3592

5.330%*
-5.030**
-15.343**
6.575
-0.943
-2.150
1.685
0.074*

-6.585*
-5.909*
23.289
0.132
-139.822
23.649t

56.710%
1161




Table 3.5-b (columns 1 -6)

Base Model Results

Marginal Effects >

Dependent variable: rapid
growth episode 0-1

Currency crisis (lag)
Banking crisis (lag)

Twin crisis (lag)

War Dummy

Great Depression years
dummy

Volume of Trade(t-1)
Volume of Trade(t-2)
Investment(t-1)
Investment(t-2)

TGE 3year av.(t-1)
log gdp(t-1)

log gdp 4year av.(t-2)
Polity (t-1)

log gdp_t (t-1)
VOT _t (t-1)
Investment_t (t-1)
Polity_t (t-1)

Infant mortality_t(t-1)
TGE_t (t-1)

N

Crises and Takeoffs

1946-1971
All years 1870-2003 |1870-1933 Gold Standard™ Bretton Woods
1 2 3 4 5 6
2 lags of 3 lags of] 2 lags of 3lags off 2lags of 3 lags of
crisis, % crisis, % crisis, % crisis, %|  crisis, % crisis, %
3.166t  3.878* -8.038* -6.875| 19.653***  12.351**
1.345 4.082 -2.140 3.097
-2.403 -2.745% -7.320* -7.485t
0.893 0.916 4.145 0.927
1211 1.037 -2.903 -5.075
10.308* 10.739* -0.566 -1.431 19.083 17.650
-3.680 -3.740 5.972 7.457 -3.452 -3.394
-4.687** -4.666*** -3.350 -2.689| -4.369**  -4.603**
4.210**  4.084** -0.025 -1.094| 11.025* 11.857%
-2.127*  -2.158** -3.180* -3.438* -2.178 -2.099
-6.798** -6.720%** -7.410% -7.781% -5.274%* -5.466***
65.525*** 66.235*** 43.645* 48.191* 94.725%* 94.533**
1.933** 1.897* 7.784%* 7.698*** 0.003 -0.297
-3.356  -3.580 6.427 4.773 1.634 1.931
-2.535*  -2.440* 0.644 0.109 -1.140 -0.595
-0.018 0.102 -2.891 -2.105| -3.635t  -4.000%
1.503 1.419 -1.703 -1.825] 5.223*  5.021**
-4.811%*  -4.893* -3.993 -4.807| -4.423**  -4.529**
0.913*  0.936* 4076t 3.383] -2.349t  -2.681ft

2969

T p<0.1 * p<0.05, ** p<0.01, *** p<0.001

**The marginal effect of 1 standard deviation chafigen the estimation sample mean (for continuous

2969

687

687

750

750

variables ) or a 1 point change from the samplennfie@athe Polity variables, and the change froto @

for dummy variables.

% Excluding years 1914-1918
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Table 3.5-b (columns 7 -10)

Base Model Results

56

Marginal Effects Crises and Takeoffs

Dependent variable: rapid growth 1975-2003 1946-2003
episode 0-1 Post-Oil Shock years Post World War Il years
7 8 9 10

2 lags of crisiosA; 3 lags of CI’iSiO;; 2 lags of crisis, % 3 lags of crisis, %
Currency crisis (lag) 0.620t 1.127* 2.993** 4.006**
Banking crisis (lag) 1.100 14107 4.049 7.199]
Twin crisis (lag) 0.035 0.123 -0.792 -0.492
War Dummy
Great Depression years dummy
Volume of Trade(t-1) 34.710%** 32.689** 11.448* 14.337*
Volume of Trade(t-2) -0.266** -0.202** -1.509* -2.340%
Investment(t-1) -0.248* -0.188** -1.387%* -2.147%
Investment(t-2) 0.412 0.332 1.324% 1.8401
TGE 3year av.(t-1) -0.065 -0.055 -0.436 -0.635
log gdp(t-1) -0.251 -0.199 -1.731%* -2.776%%
log gdp 4year av.(t-2) 0.844 1.698 57.303** 63.465*
Polity (t-1) 0.796* 0.692% 0.823t 1.125%
log gdp_t (t-1) -0.201t -0.166* -1.552* -2.4597
VOT_t (t-1) -0.247* -0.190% -1.579%* -2.474%
Investment_t (t-1) 0.312 0.258 0.542 0.693
Polity_t (t-1) 0.357 0.199 1.702% 2.1321]
Infant mortality_t(t-1) -0.250 -0.195 -1.689*** -2.696***
TGE_t (t-1) 0.528t 0.417, 0.131 0.172
N 1161 1161 2028 2028

*The marginal effect of 1 standard deviation chafigen the estimation sample mean (for continuous
variables ) or a 1 point change from the samplennfie@athe Polity variables, and the change froto Q@
for dummy variables.
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Table 3.6-a (column s 1-4)

Base Model Results Crises and Growth
(Coefficients) Collapses
Dependent variable: growth collapse
episode 0-1 All years after 1870 1870-1933 Gold Standard®’
1 2 3 4

2 lags of crisis 3 lags of crisis 2 lags of crisis 3 lags of crisis|
Currency crisis (lag) -0.041 -0.033 0.126 0.182
Banking crisis (lag) -0.380 0.114 -0.270 0.288
Twin crisis (lag) 0.266 0.235 -0.384 -0.694
War Dummy 1.095%** 1.104** 0.761* 0.760*
Great Depression dummy 0.983*** 0.964*** 0.669 0.581
Volume of Trade(t-1) 0.413 0.460 1.041 1.460
Volume of Trade(t-2) -1.132 -1.215 -1.107 -1.503
Investment(t-1) 3.899t 3.675% -1.208 -1.296
Investment(t-2) -2.612 -2.307 -0.952 -1.147
TGE 3year av.(t-1) 0.947t 0.975t -3.025 -3.351
log gdp(t-1) 0.053 0.154 1.042 1.307
log gdp 4year av.(t-2) 0.043 -0.069 -0.577 -0.846
Polity (t-1) -0.023* -0.021* -0.018 -0.014
log gdp_t (t-1) 1.780* 1.637% 2.767 2.570
VOT_t (t-1) 1.001 1.212 -2.420 -2.935
Investment_t (t-1) 2.831 3.372 -6.726 -6.445
Polity_t (t-1) -0.048 -0.057 -0.170 -0.195
Infant mortality_t(t-1) 20.414%** 20.112**% -19.243 -21.879
TGE_t(t-1) -1.597 -1.120 -25.753* -25.211*
US/UK Interest rate (t-1)
US/UK Growth rate (t-1)
Constant -20.004** -18.995* -18.864 -16.772
N 2969 2969 687 687

T p<0.1 * p<0.05, ** p<0.01, *** p<0.001

" Excluding years 1914-1918
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Table 3.6-a columns (5 -8)
Base Model Results
(Coefficients)

Dependent variable: growth collapse
episode 0-1

1980-2003

Crises and Growth Collapses

All years after 1870

5

6

7

8

2 lags of crisis

3 lags of crisis

2 lags of crisis

3 lags of crisis|

Currency crisis (lag)

Banking crisis (lag)

Twin crisis (lag) 0.843*

War Dummy

Great Depression dummy

Volume of Trade(t-1) 0.062
Volume of Trade(t-2) -2.550
Investment(t-1) 6.777
Investment(t-2) -4.094
TGE 3year av.(t-1) 2.057t
log gdp(t-1) 4.1661
log gdp 4year av.(t-2) -4.522t
Polity (t-1) -0.055*
log gdp_t (t-1) -7.907
VOT_t (t-1) 7.409
Investment_t (t-1) -68.658**
Polity t (t-1) -0.626
Infant mortality_t(t-1) 50.034
TGE_t (t-1) 18.107
US/UK Interest rate (t-1)

US/UK Growth rate (t-1)

Constant 79.734
N 966

T p<0.1 * p<0.05, ** p<0.01, *** p<0.001
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-1.281%

0.430

0.336
-3.271
5.653
-4.272
1.877
4,929t
-5.308*
-0.068*

-8.724
8.260
-62.838**
-0.504
115.673
28.139

81.168
966

-0.180
-0.442
0.210

1.289***
1.260%**

0.408
-1.174
3.945¢%
-2.474
0.873f
-0.318
0.484
-0.023*

1.992*
2.776*
-0.107
-0.104
16.959**
-5.124
1.782
4.173**

-21.651**
2562

-0.108
0.059
0.210

1.288***
1.227%*%

0.503
-1.303
3.781t
-2.205
0.923%
-0.167
0.320
-0.021%

1.857t
2.940%
0.441
-0.111¢
16.932*%
-4.618
1.796
4.110%*

-20.721*
2562




Table 3.6-b (columns 1 -4)

Base Model Results,

Marginal Effects %8

Crises and Growth Collapses

Dependent variable: growth
collapse episode 0-1 All years after 1870 1870-1933 Gold Standard™®
1 2 3 4

2 lags of crisis 3 lags of crisis| 2 lags of crisis 3 lags of crisis
Currency crisis (lag) 0.891 0.952 2.695 2.949
Banking crisis (lag) -0.259 1.743 0.310 3.909
Twin crisis (lag) 2.819 2574 -0.115 -0.775
War Dummy 12.309%** 12.365*** 8.547* 8.010*
Great Depression dummy 12.043*+* 11.581*** 7.230 5.840
Volume of Trade(t-1) 1.014 1.134 2.405 3.478
Volume of Trade(t-2) -1.500 -1.534 -1.552 -1.776
Investment(t-1) 1.934% 1.769t -0.495 -0.491
Investment(t-2) -0.816 -0.725 -0.391 -0.433
TGE 3year av.(t-1) 0.741t 0.755t -1.315 -1.320
log gdp(t-1) 0.233 0.731 6.346 8.435
log gdp 4year av.(t-2) 0.184 -0.267 -1.614 -1.925
Polity (t-1) -0.726* -0.660* -0.714 -0.532
log gdp_t (t-1) 12.131* 10.351% 4.088 3.474
VOT_t (t-1) 1.048 1.295 -0.549 -0.608
Investment_t (t-1) 0.780 0.938 -1.067 -0.956
Polity_t (t-1) -0.476 -0.551 -1.497 -1.532
Infant mortality_t(t-1) 14.793*** 14.245%** -2.156 -2.138
TGE_t(t-1) -0.521 -0.371 -2.641** -2.413*
UK/US Interest rate(t-1)
US/UK growth rate (t-1)
N 2969 2969 687 687

T p<0.1 * p<0.05, ** p<0.01, *** p<0.001

**The marginal effect of 1 standard deviation chafigen the estimation sample mean (for continuous
variables ) or a 1 point change from the samplennfie@athe Polity variables, and the change froto @
for dummy variables.

%9 Excluding years 1914-1918
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Table 3.6-b (columns 5 -8)
Base Model Results,
Marginal Effects

Dependent variable: growth
collapse episode 0-1

Currency crisis (lag)
Banking crisis (lag)

Twin crisis (lag)

War Dummy

Great Depression dummy

Volume of Trade(t-1)
Volume of Trade(t-2)
Investment(t-1)
Investment(t-2)

TGE 3year av.(t-1)
log gdp(t-1)

log gdp 4year av.(t-2)
Polity (t-1)

log gdp_t (t-1)

VOT _t (t-1)
Investment_t (t-1)
Polity_t (t-1)

Infant mortality_t(t-1)
TGE_t (t-1)

UK/US Interest rate(t-1)
US/UK growth rate (t-1)
N

Crises and Growth Collapses

1980-2003

All years after 1870

5 6

7

8

2 lags of crisis 3 lags of crisis

2 lags of crisis

3 lags of crisis

-0.008*
0.321* 0.027
0.003 0.009
-0.023 -0.005
0.065 0.020
-0.014 -0.003
0.038t 0.014
27.224% 35.770t
-0.023% -0.005*
-0.017* -0.004*
-0.020 -0.005
0.471 0.280
-0.022** -0.005**
-0.023 -0.005
0.034 0.059
0.038 0.032
966 966

T p<0.1 * p<0.05, ** p<0.01, *** p<0.001

®The marginal effect of 1 standard deviation chafigen the estimation sample mean (for continuous
variables ) or a 1 point change from the samplennfie@athe Polity variables, and the change froto Q@

for dummy variables.
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0.481
-0.284
2.599

16.666***
18.796***

0.776
-1.903
1.738t
-1.097
0.409t
-1.368
2.748
-1.051*

14.874*
3.784*
-0.313
-1.241

10.537***
-1.648
0.225

1.087**
2562

2.302
3.625
5.202

16.423***
25.660***

1.666
-3.355
2.506t
-1.664
0.709t
-1.503
2.281
-1.607**

17.988%
6.148*
-0.281

-2.123%

14.709**
-2.572
0.358

1.645**
2562




Table 3. 7:Export and Import growth —deviation from the hiital meafi*
(continued on the next page)

Post-currency crisis Post-Banking crisis

Imports Exports Imports Exports

All time period? 02916+ 1043046%* -.02501* -.00406

| (.007806) ** (.00782) (.01017) (.00946)
| Before 1933 -01672 -0.0055 -02805% | -.00253
(.01631) (.01565) (.01251) (.01235)

. After 1946 042095 05554 -.01868 -.00429
(.00796) (.00803) (.01963) (.01585)
" A?'efﬁe_rg”e‘;g;e 05881+ 061008+ 009367 | -.001758
(.01815) (.01759) (.02327) (.02009)

v Crzfs_r??gﬁau" 02075 01972 -.00966 01253
(Bofore 1033) (.02453) (.01877) (.01278) (.01256)

Vi Cri‘éfse_rﬁ?;ﬁau“ 02896+ 04240+ -.03182t -.02146
(Aftor 1046) (.00831) (.00837) (019772) | (.016001)

61 Difference between a 5 year forward-looking (titrie t+4) average growth rate of exports(imporsi
their historical growth mean, conditional on a fingl crisis occurring at time t-1. The historicakan is
calculated as the average export(import) growth fraim time t=0 to time t, excluding the crisesrgea

62 Excluding the WWI years, and the Great Depresgéans.

83 Standard errors in parentheses. *** denotes sigmite on at least 1% level; ** significance on EMtel, *
significance on 10% level, T denotes significanfca one-tailed test on at least 10% level.

% Excluding 1914-1918 and 1929-1933 (World War | #relGreat Depression years) for all countries.
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Table 3.7 (continued)

Post-Twin crisis

Tranquil times

Imports Exports Imports Exports
All time period§® -.02435%1 .00737 .000747 .00367**
I (.01546) (.00947) (.001756) (.00160)
| Before 193¥ 00311 0229681 E'géggg) E'géggg)
(.014453) (.01417) ' '
R e | owe | 0SB OHE
(.02214) (.012704) ' '
Difference: .03152%** .03223***
-.03798t -.021155
v After - Before (.02644) (.019032) (.00352) (.00317)
Difference:
: . .021507t .03803**
\% Crises- Tranquil
(Before 1933) (.014686) (.014357)
Difference:
. . -.0479* -.01536
Vi Crises- Tranquil (.022275) (.01289)

(After 1946)

65 Excluding the WWI years, and the Great Depresgians.
66 Excluding 1914-1918 and 1929-1933 (World War | trelGreat Depression years) for all countries.
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Figure 3.1 a-bOutput Collapses
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Figure 3.1 c-dOutput Collapses
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Figure 3.2 a-b
Export growth (deviation from historical mean) andwcurrency crises episodes.
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Figure 3.2 c-d
Import growth (deviation from historical mean) and currency crises episodes
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