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Abstract of Dissertation

Human Capital, Family Composition, and International Migration

This dissertation includes three essays focusing on the relationships among human
capital, family composition and international migration. The evidence from Mexico-
U.S. migration supports my hypotheses.

The first essay demonstrates that migration experience increases return migrants’
earnings in the home country on the condition that the migration stay is sufficiently
long and mostly uninterrupted. Migration is widely viewed as an investment in hu-
man capital. However, due to the imperfect transferability of skills and knowledge
across countries, migration trips are also career interruptions, especially for return
migrants who may meanwhile experience depreciation of home country-specific skills.
Employing the revised human capital earnings function, the empirical study shows
that only a barely interrupted US experience longer than five years, regardless of the
legal status of the migration trips, predicts higher earnings of male return migrants
in Mexico than comparable non-migrants. Robust findings emerge controlling for un-
observed individual characteristics or using instrumental variables to deal with the
self-selection and endogeneity. Short migration stays in the US and frequent traveling
provide return migrants no wage premium in Mexico.

The second essay analyzes the determinants of migration duration focusing on
family composition and human capital. A utility maximization model is built to show
that migrants face a trade-off between avoiding psychic costs from leaving family
members and accumulating wealth to support their consumption. The empirical
analysis on Mexican men’s US experience carried out using the hazard model shows
that marriage and children, which imply a heavier financial burden, are negatively
associated with migrants’ duration in the US. Fathers with more young children under

age 12 stay even shorter, because taking care of them is time intensive.



The third essay supports the first essay. It explores the determinants of migrants’
host country language proficiency, focusing on migrants’ human capital investment
strategies in both the home country and the host country. A model is developed to
illustrate how migrants allocate their time or effort in the origin and the destination
when the returns to different skills and the efficiencies of learning these skills differ by
country. Migrants” human capital investment strategies are sensitive to their duration
in both countries, and their host country language proficiency changes accordingly.
The Ordered Probit analysis on Mexican male immigrants’ English skills shows that
holding the US migration duration constant Mexicans have lower levels of English
proficiency if they stay longer in Mexico. In addition, Mexicans have better English

skills when they start their migration trips earlier in their life and stay longer in the

US.
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1 Introduction

Many migrants make temporary migration decisions and return to their home country
because of the higher purchasing power of the host country currency, good investment
opportunities in the home country, unfulfilled income expectations of the trip, real-
ization of financial goals, and deportation (Borjas and Bratsberg, 1994; Dustmann
and Weiss, 2007; Lindstrom, 1996). This dissertation studies the effects of migration
experience on return migrants’ earnings in the home country, the determinants of the
length of this experience, and the relationship between the migration experience and
the human capital accumulation, language learning, in the host country. The empiri-
cal analysis focuses on Mexico-U.S. migration, since Mexico has the largest migration
flow to the US.

The first essay studies the importance of the length, timing, and frequency of
migration trips to the earnings of migrants upon returning to the home country. A
growing body of literature discusses the wage premium for return migrants (Barrett
and O’ Connell, 2001; Co, Gang, and Yun, 2000; Reinhold and Thom, 2013). How-
ever, all these papers study the total migration duration and ignore the job market
interruptions caused by multiple migration trips. The effects of skill improvement
from short migration stays could be outweighed by those of job market interruptions,
then the return to migration experience may be negative, and only a long stay raises
return migrants’ earnings in the home country.

Though only a sufficiently long migration stay has a chance of increasing return
migrants’ earnings upon returning, the length of migration experience is affected by
many determinants. The second essay builds up a simple utility maximization model
to show that there is a trade-off between avoiding psychic costs from leaving family
members and accumulating wealth to support their consumption. Most migrants are

not financially desperate and they value family time as they do money.



The third paper explains why many trips may interrupt the human capital ac-
cumulation abroad by studying the determinants of migrants’ host country language
proficiency. Migrants allocate their time to invest in different kinds of human capital
based on the returns to different skills, learning efficiencies, depreciations of human
capital, and the lengths of stays in the places of both origin and destination. The
optimal investments determine their levels of different human capital, including lan-
guage skills. Migrants’ host country language skills may deteriorate if they stay long
in the home country between migration trips, supporting the arguments in my first
essay.

I use data from the Mexican Migration Project (MMP) to do the analysis in
these three essays. The MMP contains data on migration in three to five Mexican
communities each year since 1982 from surveys administered every year in Mexico and
in the US. Information on migrants’ occupation, years of schooling, marital status,
and US experience is provided. The Mexican Family Life Survey (MxFLS) is only used
for a robustness check in the first essay, due to the small number of actual migrants
and lack of language information. The MxFLS is a longitudinal survey in Mexico
that follows individuals across rounds (2002 (MxFLS-1), 2005-2006 (MxFLS-2) and
2009-2012 (MxFLS-3)). Data are discussed in detail in each chapter below.

2 Investment and Interruption: Effects of the US
Experience on the Earnings of Return Migrants

in Mexico

2.1 Introduction

Many migrants decide to migrate temporarily and return to their home country be-

cause of higher purchasing power of the host country currency, good investment op-



portunities in the home country, unfulfilled income expectations of the trip, realization
of financial goals, or deportation (Borjas and Bratsberg 1994; Dustmann and Weiss
2007; Lindstrom 1996). Also, a high return in the home country to the migration
experience gained in the host country, usually a more developed one, may drive return
migration. This paper analyzes how the migration experience affects return migrants’
earnings in the home country, and identifies the conditions for a wage premium in
the origin to the experience abroad.

A growing body of literature shows that migrants accumulate human capital and
upgrade their skills in the host country, then receive a wage premium after return-
ing to the home country (Barrett and O’ Connell 2001; Co, Gang, and Yun 2000;
Reinhold and Thom 2013). However, prior work assesses the average effects of mi-
gration duration without considering the time required for skill upgrading or wealth
accumulation and the return migrants’ career interruptions caused by staying abroad.
Migration stay implies inactivity in the home country labor market and some atro-
phy of home country-specific skills. In addition, Mincer and Ofek (1982) note that
the “interrupted work career” model of married women can be applied to interna-
tional migration where new immigrants initially face a great loss in human capital
upon arrival in the host country. Their skills learned prior to migration are not
fully rewarded in the host country due to the imperfect transferability of skills across
frontiers. Return migrants may experience additional losses in human capital upon
returning to the home country compared to permanent migrants, with the return seen
as another migration trip and skills gained abroad not being perfectly transferable to
the home country. Learning highly transferable skills takes time. The effects of skill
improvement from short migration stays could be outweighed by those of job market
interruptions, in which case the return to migration experience may be negative, and
only a sufficiently long stay has a chance of raising return migrants’ earnings in the

home country.



This paper presents the experience-earnings profile of return migrants and revises
the Human Capital Earnings Function (HCEF) to indicate the importance of the
length, timing, and frequency of migration trips to the earnings of return migrants in
the home country. Different estimates of the wage premium can be obtained depend-
ing on the characteristics of the migration experience and the period of observation.

The fact that Mexico and the US are neighboring countries with different pre-
vailing languages suggests that human capital is not highly transferable across the
border. However, compared to migrants from other non-English speaking countries,
Mexicans may experience a relatively short adaptation period upon arrival in the US
and less atrophy of home country-specific skills, benefiting from the large immigrant
population and geographic proximity. Under plausible assumptions, the empirical
study of the effects of US experience on return migrants’ earnings in Mexico may
provide a reference for migrants who are not native speakers of English.

To examine the role of the US experience in affecting return migrants’ earnings
in Mexico, I primarily employ data from the Mexican Migration Project (MMP) to
test my hypotheses. Findings from the Ordinary Least Squares (OLS) analysis show
that only long stays in the US with few trips bring return migrants higher earnings
in Mexico than comparable non-migrants, and short stays have no significant effects
or even a negative effect. Due to the lack of information on migrants’ earnings prior
to migration, the OLS estimations are challenged by self-selection. However, the
literature gives conflicting selection patterns regarding Mexican migration flows to
the US (Reinhold and Thom 2013; McKenzie and Rapoport 2010; Chiquiar and
Hanson 2005; Kaestner and Malamud 2014). The selection pattern is beyond the
scope of this paper. I construct Instrumental Variable (IV) estimations to deal with
the endogeneity. Also, though restricted by a small actual number of return migrants,
the Mexican Family Life Survey (MxFLS) offers panel data for earnings and allows me

to control for unobserved individual characteristics by using Fixed Effects (FE). The



robustness checks indicate that interrupted short migration experiences hurt return
migrants’ earnings in Mexico.

The paper proceeds as follows: Section 2.2 presents the experience-earnings profile
of return migrants and revises the HCEF'. Section 2.3 discusses the data, the statistical
approach, and the descriptive statistics. Section 2.4 provides the main empirical

results and robustness checks. Section 2.5 offers conclusions and discussion.

2.2 Conceptual Framework

As an investment in human capital and an interruption of home country labor market
activities, migration experience may simultaneously upgrade return migrants’ skills
and cause the depreciation of home country-specific human capital. How the mi-
gration experience shapes the experience-earnings profile of return migrants mainly
depends on the transferability of skills across countries and the depreciation rates of

their home country human capital stock.

2.2.1 Experience-Earnings Profile

Following the age-earnings profile for intermittent workers provided by Mincer and
Ofek (1982), experience-earnings profiles for a non-migrant and a return migrant are
given in Figure 2.1 by the straight line and kinked lines, respectively. For simplicity
it is assumed that the return migrant only makes one migration trip, BCDE; (i =
[ or h). “Migration trip” here refers to a trip during which migrants participate in
the host country labor market, rather than a purely tourism or family trip. AB and
E; F; represent the pre-migration period and post-migration period, respectively.
The pre-migration period of return migrants may show a relatively flatter wage
profile than non-migrants for two reasons. First, if migrants’ human capital accu-
mulated before migration is home country specific and not highly transferable to the

host country, migrants may invest less in them. Second, investments in host country-



specific skills may happen during the preparation period for an expected or planned
migration trip, while those skills may not be rewarded in the home country labor
market. Given different investment strategies, the selection on earnings of migrants
may not reflect migrants’ unobserved abilities.

The decline of earnings (BC') upon arrival in the host country captures the migra-
tion costs, imperfect transferability of home country human capital, initial investment
in host country-specific skills, and the job search. Home country human capital may
not be fully rewarded in the host country labor market; migrants would invest largely
in new skills, leading to a subsequent rise in earnings (Chiswick 1978). In an ideal sit-
uation that home country human capital is perfectly transferable to the host country
and the job search is finished immediately, the flatness of the pre-migration profile
and the initial earnings deficiency of a migration trip may disappear if migration costs
and new investment costs were negligible.

When migrants reenter the home country labor market after a migration trip
without human capital accumulation abroad, kj would measure the depreciation of
human capital due to lost home country work experience and updated information,
and j¢ would measure the depreciation due to atrophy or nonuse of the home country
human capital stock at point B (a low level of this depreciation is assumed in Figure
2.1). The restoration of this depreciated human capital displays a rapid initial growth
in earnings at return on the assumption that reconstruction of human capital is more
efficient than new construction (Mincer and Ofek 1982). Unlike pure interruptions
without labor market activities, work experience abroad produces human capital. If
the transferability of host country skills is low (I) and migrants arrive at skill level
E; upon returning, their post-migration earnings may be lower than non-migrants
even after a home country human capital restoration and construction period. High
transferability reaches a high skill level E}, which may provide return migrants a

wage premium in the long run, if not in the short run. If the deterioration of human



capital jg is severe, only highly transferable human capital gained in the host country
could provide return migrants higher earnings (not shown in Figure 2.1).
Furthermore, in a short migration stay, the priority human capital accumulated
by migrants is usually host country specific, such as another language, and is not very
transferable to the home country labor market. Also, job mismatches are common
among new migrants (Chiswick and Miller 2009). The “overeducated” phenomenon
suggests that new immigrants usually possess more years of schooling than the jobs
require. Additional human capital may not be accumulated, and financial goals for
future investment opportunities in the home country may not be achieved in a short
migration stay with mismatched jobs. Therefore, even without counting the time
required for learning high technical skills that are more transferable, migrants face
an adaptation period, which may not be short. As shown in Figure 2.2, when return
migrants do not have enough time to learn transferable skills abroad, they may not
earn more back home than non-migrants who experience neither interruption nor skills
atrophy. Only a sufficiently long trip has the chance of increasing return migrants’
earnings when there is no substantial depreciation of home country-specific skills.
Multiple migration trips give a more interrupted profile. Holding the total migra-
tion duration constant, more trips imply a shorter duration on average per trip, an
adaptation period each time, a smaller amount of transferable human capital, and
thus lower earnings for return migrants in the home country. More trips also lead
to lower levels of wealth accumulation abroad; return migrants may not be able to
start their own businesses, viewing migration as a strategy to overcome financial con-
straints in the origin. Furthermore, if migrants stay in the home country for a long
time period between migration trips, their host country human capital may depreci-
ate. This may lengthen migrants’ adaptation period in the next migration trip. In
addition, return migrants with more previous trips may intend to travel abroad more

frequently in the future. Their different current human capital investment strategy



preparing for the new trip, as described for the pre-migration period (AB), would
lead to lower earnings.

The length of the adaptation period and the deprecation rate of human capital
may be determined by culture differences, networks in the host country, the degree

of skill transferability, and personal characteristics.

2.2.2 Human Capital Earnings Function

I use the Human Capital Earnings Function (HCEF) to study how the migration
experience affects return migrants’ earnings in the home country. Separating the
investment in human capital into its components (Chiswick, 1967), the earnings in
year j of person ¢ with S years of schooling, T years of total work experience, and M

years of labor market experience abroad satisfy the following equation:

ID(EZ'J‘) = ln(Ei70) + rSk:SSi —I— ThkhT'i + (kam — rhkh)Mz‘ (21)

where the home country post-migration log earnings, In(E; ;), are related to log earn-
ings without investment, In(E;(); the rate of return from the investment, r; the
investment ratio, k; and the investments in human capital: S;, T}, and M;. r, and r,,
are rates of return from investments on the on-the-job training in the home country
and host country, respectively.

Holding total years of work experience T constant, if r,,k,, = r,kp, living abroad
does not bring extra increases in the earnings in the home country. If the positive
effect of highly transferable human capital gained abroad on the earnings outweighs
the negative effects of labor market interruptions, the migration experience may have
a higher return than the domestic work experience, and r,, > r, when k;, = k,,.
This is the most common case of migration from a less developed country to a more

developed country. On the other hand, when skill upgrading does not happen, for



example migrants travel to a less developed country, then r,, < 7.
e The Timing of Migration

Breaking the home-country work experience into the work experience before mi-
gration, B, and the work experience since migrants return to the home country, A,

and the equation becomes:

IH(E%]) = ln(Eiyo) + rsksSi =+ rbkai + rmkmMz + rakaAi (22)

where T; = B; + M; + A;.

Having constant M years of migration duration earlier may result in higher earn-
ings. Due to the restoration of eroded home country-specific skills, the initial rapid
growth of post-migration earnings upon returning predicts lower earnings for newly
returned migrants. Also, the migration experience may boost the effect of post mi-
gration experience by signaling return migrants’ ability or by increasing the efficiency
of human capital accumulation in the home country if skills are complementary. Fur-
thermore, 7k may change as the allocation of time changes.

Holding the home country experience (A+ B) constant, migrants have more years
of work experience than non-migrants because of the migration trip. If r,,k,, < ryky,!

migrants would earn less than non-migrants with same years of total work experience.
e The Length of Migration Duration

To show that only a sufficiently long migration stay brings an increase in earnings
while short stays may have no effect or a negative effect, I distinguish two principle
phases in one long migration trip: an adaptation period (D), which happens early,

and a prosperity period (P). The post-migration earnings of return migrants in their

IThere is no work experience after returning to the home country for non-migrants.



home country, In(E; ;), satisfies
IH(EZ'J‘) = ln(Eivo) —f— TSkSSZ' —|— rbkai + T’dk}dDi —I— Tpk‘pPZ' —|— ’I"ak’aAi (23)

where M; = D, + P,.

Human capital accumulated in the adaptation period would usually be host coun-
try specific, improving migrants’ labor market performance in the host country, rather
than the home country. Also, job mismatches upon arrival impede human capital
acquisition, while learning high technical skills take time. This period may give a
smaller return than work experience accumulated in the home country: ry < r; (or
rqg < 7). When the depreciation of home country human capital is severe, the re-
turn may be zero or even negative: r4 < 0. In the prosperity period, migrants may
learn more transferable skills efficiently and enjoy the expected high earnings with a
matching job. If those skills are useful and needed in the home country, this period
may generate a higher return than home country experience, r, > rp,.

Some migrants stay abroad briefly and only experience the adaptation period. The
model predicts that these migrants earn less when they return to their home country
than non-migrants. Only a sufficiently long stay which reaches the prosperity period
offers the chance to increase earnings in the home country. Determining the length

of the adaptation period is an empirical question.
e The Frequency of Migration Trips
Assume that individual i travels F; times, and divide each trip into an adaptation
period and a prosperity period. Then ¢’s earnings in the home country are given by:
F;
In(E;;) = In(Eio) + reksSi + 1ok Bi + > (VapkasDig + 1ok s Pig) + rakaA; (2.4)
f=1
where M, = Z?;l(Di,f + P, ¢).

10



For simplicity, assume D,y = D which is constant, though the length of the
adaptation period may shrink with more trips. When rq skq r = r4kq and rp, sk, f =

Tpkp,

ln(Em-) = IH(EZ'70) + ’I“Sk‘sSi + Tbkai + (rdk:d — ’I"pk’p>D X E + T'pkpMi + Tak?aAi (25)

If the adaptation period does not bring extra home country labor market benefits
(rqg < 3,), while the prosperity period has a high return (r, > r3,), then (rgkg—rpk,) <
0 captures a negative influence of total number of interruptions. The estimated
return to the migration duration (M), ryk,, is the estimated return to the prosperity
period. When human capital is perfectly transferable and D = 0, such as in domestic
migration trips, then interruptions’ negative effects are negligible. With multiple
short trips, D x F' could be greater than M: migration experience may not bring any
economically significant increases in earnings, or even could decrease return migrants’
earnings in the home country.

In empirical analysis, F' also partially captures the change in the investment strat-
egy before migration, atrophy of home country-specific skills or information, and the
inevitable restoration periods upon returning to the home country, which are ignored
in equations (2.4) and (2.5).

In sum, if the migration experience can bring an increase in earnings of return
migrants, the model predicts that only a long total duration can make this happen;
short trips bring no net home country labor market benefits. Also, more trips decrease
earnings, holding the total duration constant. To test the hypotheses empirically, I

study the US experience of return migrants in Mexico.

11



2.3 Data and Statistical Approach

If no wage premium to migration experience is found empirically, the main reasons
could be (1) the adaptation period is long, while only short durations were observed,
or (2) return migrants don’t accumulate adequate transferable skills or wealth during
migration. Then study of the effects that length, timing, and frequency of migration
experience have on home country earnings cannot be realized. Fortunately, Reinhold
and Thom (2013) find an average return to US experience of about 2.2% per year
for return migrants in Mexico. In the meantime, skills are not perfectly transferable
across the Mexico-US border. For example, Mexican migrants in the US improve their
host country-specific skills, such as English language skills, with migration duration
(Espinosa and Massey 1997), while English language skills may not be highly rewarded
in Mexico when they return. Furthermore, due to a relatively stronger network in
the US compared to other migrants, Mexicans may have shorter adaptation periods
and experience less atrophy of home country labor market information. Analysis of
Mexicans’ US experience provides references for studies on migration flows from other

non-English speaking countries to the US.

2.3.1 Data and Sample Size

The data used in this study are from the Mexican Migration Project (MMP) and the

Mexican Family Life Survey (MxFLS).
e MMP

Created in 1982, the MMP attempts to garner social as well as economic informa-
tion on Mexican-US migration.? It is specially designed to capture the experiences
of those who transit back and forth between Mexico and the US. Employing compre-

hensive intensive studies of Mexican communities, data are gathered for migrants and

2The MMP is a bi-national project co-directed by Jorge Durand (University of Guadalajara) and
Douglas Massey (Princeton University).
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non-migrants. The collected data have been compiled in a comprehensive database
that has formed the foundation of numerous studies (Durand and Massey 2004).
Although the MMP is not strictly representative of migrants in Mexico, it is advan-
tageous for my purposes, because it has a relatively large number of return migrants
and presents an average effect of migration experience on return migrants’ earnings
in Reinhold and Thom (2013).

My sample is from data for communities numbered 53 - 143 in the dataset, which
were surveyed from 1997 to 2013.% Historically, males dominate the migration flows
from Mexico to the US. To include more females and compare the results by gender,
my sample consists of household heads and their spouses aged 18-64 who were in the
Mexico labor force at the time of the survey. The small sample of individuals who
were born in the US has been dropped. All individuals had a paid job in Mexico, and
17.14% of them had US experience.?

Since the MMP only provides cross-sectional data on recent earnings, I employ
the longitudinal data on earnings from the Mexican Family Life Survey (MxFLS) to

control for unobserved individual characteristics as a robustness check.

e MxFLS

The MxFLS is a nationally representative longitudinal survey in Mexico that
follows individuals across rounds (2002 (MxFLS-1), 2005-2006 (MxFLS-2) and 2009-

2012 (MxFLS-3)), including those who migrate to the US. The actual number of

3The MMP143 has information for 143 communities in Mexico from 1982 to 2013, but I only
choose communities numbered 53-143 to do the analysis. This is because before 1997, the MMP
asked only communities 1-52 about “Household Head Income or Wages.” After 1997, the MMP
interviewed only communities 53-143, and changed their question to “Salary during last job in
Mexico,” and from then on, spouses of household heads answered that question. “Household Head
Income or Wages” may include all the wages, salaries, profits, interests payments, rents, and other
forms of earnings received. It is a broader concept compared with “Salary duration last job in
Mexico.” Therefore, to keep the consistency among the entire sample, communities 1-52 have been
dropped.

4Canadian experience may matter as much as US experience, but I do not analyze Canadian
experience in this paper because of the small number of migrants who had ever been to Canada

(0.27%).
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return migrants in the MxFLS is small (about 350 in each round), and the proportion
of them in the dataset for each round is about 3%. To increase the number of
return migrants in my sample and the variation of their migration experience between
rounds, I only combine the first round (MxFLS-1) and the third round (MxFLS-3)
to conduct main empirical estimations. My sample includes 9,098 Mexican people
aged 18-64 who were surveyed in both rounds. I only use the MxFLS for a robustness

check in this paper.

2.3.2 Basic Regressions

The regression models are estimated separately for women and men for three reasons.
First, put in terms of the Polachek (1981) occupational choice model, females may self-
select into jobs that are less affected by atrophy if they leave the labor market. Second,
the depreciation rates of home country human capital and levels of transferability of
accumulated skills would differ by occupation and gender. Third, females are more
likely to be the less ambitious tied migrants, rather than economic migrants, since
males in Mexico are more economically active.’?

To assess the impact of migration experience on earnings in Mexico, the most

basic approach is to follow the revised HCEF in Section 2.2:

In(E;) = By + BiSchool; + By Expe; + BsExpe? + ByExpe US; + fsExpe US? (2.6)

+ BgUS Trips; + BrMarital; + BsChild; + €;

where Fj; is individuals’ monthly salary earnings in Mexico, which have been adjusted
for inflation using CPI index for Mexico offered by OECD Statistics (2005 is the
base year). The MMP does not provide precise information about self-employment;

however, it asks about history of business, companies or other activities that require

5 About 80% of the male population above 15 years old is economically active, while the proportion
decreases to 40% for females, according to the data from The World Bank.
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economic investment from the head or spouse. In the sample, 29% of males and 44%
of females invest in or own a business. Using the salary earnings, rather than the
total income, simplifies the analysis.

School is the years of schooling. If the investment in school equals the full-year
potential earnings and there is no further investment, the coefficient on School can
be interpreted as rate of return from schooling.

Fxpe is the total years of labor market experience. Following the literature, the
potential work experience is measured as: Ezpe = Age - School - 6 if School > 9;
Expe= Age - 15 if School < 9. For individuals who have less than 9 years of schooling,
only the experience gained above age 15 is regarded as relevant work experience,
because the work experience gained under age 15 might not affect earnings as adults.
In this specification, age is implicitly controlled for. I expect (5 to be positive. If 53
is negative, earnings increase at a decreasing rate with experience (Mincer 1974).

FExpe US denotes the migration experience gained in the US. In my sample from
the MMP, less than 0.5% of migrants were students (full-time or part-time) in the
US,% so most of them gained work experience in the US, rather than general educa-
tion. US Trips indicates the total number of US trips, which captures the effects of
interruptions.

Marital represents the marital status. I have three dichotomous variables, “Never
Married,” “Once Married but Not Now,”” and “Consensual Union,” with “Currently

Married” as the benchmark. Child is a dichotomous variable with unity for individuals

6Tn the original data, among household heads who migrated, 0.6% of them were students in the
first trip to the US, and 0.2% of them were students in the last trip to the US. (41% of them have
only one US trip: their first trip is also their last trip). Among spouses who migrated, 2% of them
in the first trip and 1% of them in the last US trip were student (71% of them have only one US
trip). In my sample, 0.3% migrants were students in the first trip, and 0.1% were students in the
last US trip (55% of migrants have only one US trip, and 79% have one or two US trips).

"In the MMP, categories of marital status are (1) Never married, (2) Currently married (civil
or religious), (3) Consensual union, (4) Widowed, (5) Divorced, and (6) Separated. Husbands and
wives reported their marital status consistently (In my sample, there are 1,356 couples, among which
only 3 couples reported their marital status differently). I group (4), (5), and (6) into one category
named “Once Married but Not Now” (7%).
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who are parents, and zero for those who are not.

¢; 1s a random error term.

Occupation can be added as a set of dichotomous variables in the equation to
indicate the current occupation in Mexico.® However, occupational change may be one
of the channels through which migration experience affects earnings; the estimation

results would be biased with the inclusion of them.

2.3.3 Separation of Experience

Among the return migrants, the total years of work experience can be separated
into the experience acquired before migration, Ezpe Before; the US migration experi-
ence, Ezpe US; and the experience gained in Mexico since return, Fxzpe After. Then,
dropping the squared term on experience for simplicity, the earnings function can be

written as:

In(E;) = ap + oy School; + asExpe Before; + agExpe US; + ayExpe After; (2.7)

+ asUS Trips; + agMarital; + a7;Child; + ¢;

where Ezpe After is the experience gained in Mexico since the migrant returned from
the last US trip. For migrants with multiple trips, the Mexico experience between
US trips is regarded as experience before migration.

If only a long duration has a chance of generating an increase in earnings, then the
relationship between the earnings and the US duration is not linear. To define a “long
duration”, T regress In(E;) on Ezpe US non-parametrically. As shown in Figure 2.3,
the fifth year of migration is a turning year: migration duration periods shorter than

five years give insignificant negative coefficients, while migration duration periods

8Qccupation varies a lot among the dataset; I grouped them into seven main categories: (1)
Professionals, Technical workers, and Administrators (I use Professionals for short in this paper); (2)
Agriculture; (3) Manufacturing/Skilled workers; (4) Manufacturing/Unskilled workers; (5) Service;
(6) Sales; and (7) Transportation workers.
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longer than five years have positive coefficients. The proportion of migrants with
total migration duration longer than five years among return migrants is 20.80%. I
divide all individuals into 7 groups based on their total duration in the US to compare

the effects of different lengths of stays, shown in the following equation:

In(E;) = v + y1School; + voExpe Before; + vsExpe After; +v,US Trips; + Y 1;
(2.8)

+ ’76Y21 + ’Y7Y32 + ’YgY4Z -+ ’79Y5z —+ ’}/10Y5Upz' + ’ynMaritali + '712Chlldz + €

where YN (N varies from 1 to 5) indicates a dichotomous variable which is unity
when individual ¢’s total migration duration is more than N-1 years and less than
N years. For example, Y2 is unity for migrants with 1-2 years’ total US duration.
Ybup is a dichotomous variable which is unity when individual i’s total US duration

is more than 5 years. The non-migrant group is the benchmark.

2.3.4 Documentation and Timing of Migration Experience

Legal visas or documentation may provide migrants more opportunities to seek ad-
vanced jobs freely in the host country (Rivera-Batiz 1999). However, many Mexican
migrants cross the border illegally. To study whether the effects on return migrants’
earnings of legal experience differ from those of illegal experience, I divide Fxpe US
in equations (2.6) and (2.7) into legal US experience, Legal US, and illegal US expe-
rience, Illegal US; 1 also divide US Trips into number of legal trips, Legal Trips, and
number of illegal trips, Illegal Trips. Then the comparisons between coefficients can
be conducted.

Alternatively, I add a dichotomous variable for illegal status, Illegal, into equa-
tions (2.6) and (2.7) for the return migrant sample to study the average difference in

earnings between legal migrants and illegal migrants. It is unity when migrants’ most
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recent trip is illegal. Also, its interaction term with Expe US is included because the
effects of migration experience may differ by the legality of the trip.

To test the hypothesis that with the same years of work experience and migration
experience migrants who return earlier earn more than migrants who return later,
I add a dichotomous variable, Recent, to indicate whether migrants had their last
US trip recently in equation (2.6) for the return migrant sample. Holding the total
work experience and US duration constant, this new variable defines the timing of
migration.” Recent is unity for return migrants whose last US trips are within a
certain period and zero if the last trip was prior to the defined period. This period
is initially set to be five years, since Mincer and Ofek (1982) find a rapid restoration
of earning power during the first five years when women reenter the labor force.
Return migrants may show the same pattern. I estimate the coefficients using different
periods for Recent.

In addition to using Recent to capture the hypothesized relatively lower earnings of
recent returnees, having a squared term of Ezpe After in equation (2.7) may show how
FExpe After increases return migrants’ earnings at a decreasing rate if the coefficient
on the squared term is negative. An interaction term between Ezpe US and Ezpe
After added into equation (2.7) may also shed light on how the US experience affects

human capital accumulation post migration.

2.3.5 Selection and Endogeneity

A potential problem with estimating these specifications via Ordinary Least Squares
(OLS) is endogeneity. If return migrants possess more unobserved abilities than
non-migrants, the estimated wage premium to migration experience may only reflect
the positive self-selection. Also, the selection among return migrants is unknown.

Return migrants with different lengths or frequencies of migration trips may differ

9 Expe After is highly correlated with Recent, so I do not use equation (2.7).
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in unobservables. To deal with the selection and endogeneity issues, I apply an
Instrumental Variable (IV) analysis to the MMP data, and a Fixed Effects (FE)

analysis to the MxFLS data as a robustness check.
e IV Analysis (MMP)

To meet the exclusion restriction of IV analysis, appropriate IVs should not af-
fect individuals’ earnings directly. The US immigration policy changes, which are
exogenous, affect individuals’ earnings in Mexico only via their migration experience.

I use the Immigration Reform and Control Act (IRCA) to instrument the US
duration. The IRCA, enacted on November 6, 1986, also known as the Simpson-
Mazzoli Act, reformed the US immigration law. It requires employers to attest to
their employees’ migration status, and makes it illegal to knowingly hire or recruit
illegal migrants. Also, it conditionally legalized illegal immigrants who entered the
US before 1982 and seasonal agricultural illegal immigrants. Given the large propor-
tion of illegal migrants from Mexico to the US, migrants who traveled before IRCA
may have an exogenously stronger social networks abroad if their friends in the US
benefited from the IRCA, and they may have longer US stays and more trips. To
avoid the direct relationship between individuals’ unobserved characteristics and these
enhanced networks, a dichotomous variable is generated using household members’
migration history: TRCA is set equal to unity if any current or previous household
member ever migrated before 1987. I also create different dichotomous variables to
test the sensitivity of the results; they are dichotomous variables for any household
(or community) member traveling to the US before 1982 (or 1987).

The IV for the endogenous variable US Trips is generated based on the US border
enforcement, which reflects the US government’s attitudes toward migration. The
US border enforcement affects the costs of illegal migration; individuals may change
their migration plans accordingly. It is natural to think that stricter enforcement mi-

grants encountered in previous migration trips leads to fewer future migration trips
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and shorter total duration. This relationship may cause a selection on migrants’
ability, since more rational migrants would travel in years with loose border enforce-
ment. However, if I use the enforcement after migrants finish their most recent trips,
the possible self-selection on unobserved abilities caused by enforcement is partially
avoided in the current dataset, since the selection (individuals’ response to the en-
forcement) is in the future tense. In the meantime, more migrants’ trips may trigger
an increase in enforcement, because most Mexican migrants cross the border illegally.
Instrumental variable, Enforcement, is generated based on the number of immigra-
tion and naturalization service line watch hours in the year of a migrant’s last trip.!°
For non-migrants, an average value at community level is calculated. Unlike other
enforcement indicators, such as US government’s budget for immigration issues, this
IV is less likely to be affected by the US economy, which may in turn affect earnings
in Mexico.

Equations (2.6) and (2.7) can be estimated using IV, while an IV estimation for
equation (2.8) is much more difficult, because it requires more IVs to define “long
trips.” Fortunately, as long as the total number of US trips gives significantly negative
coefficients in other specifications, the conclusion that interruptions matter and short
stays bring no increases in earnings in the home country is solid, and the range of the

“long trips” can be discussed.

e Individual Fixed Effects (MxFLS)

Individual Fixed Effects (FE) applied to a longitudinal dataset absorb the time-

invariant unobserved characteristics of individuals. I estimate the following specifica-

10Unfortunately, data on the borderline watch hours for the Mexico-US border are not available.
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tion using data from the MxFLS:

In(E;) = @o + @1Schooly + s Expey + osExper, + pysExpe USy + osUS Tripsi
+ peSel f — Employed;; + p7Unpaid Fraction; + gsUnpaid Worker;,

where v; and \; represent the individual FE and year FE, respectively. E; is the
monthly earnings of individual 7 in year ¢ in Mexico.

In the MxFLS, employees report their wage earnings while self-employed work-
ers report their income/profits. Also, some people are unpaid family workers in
household-owned businesses. Following Chiswick (1983) who presents a procedure to
incorporate earnings of self-employed and unpaid family workers into the HCEF, I
use the average income per household member in a household-owned business as Ej;
for self-employed or unpaid workers. Three extra variables are added: Self-Employed
is a dichotomous variable equal to unity for self-employed or unpaid workers and zero
otherwise; Unpaid Fraction denotes the fraction of workers in the household enterprise
classified as unpaid; Unpaid Worker is a dichotomous variable which equals unity for
unpaid workers and zero otherwise.

School is calculated following Ambrosini and Peri (2012). Ezxpe is the potential
work experience as shown above. To include more migrants in my sample, I combine
the permanent migration (one year or more) and temporal migration (more than a
month but less than 12 months) in the MxFLS to calculate the total US duration
and number of migration trips. ¢, and @5 reflect how US experience affects return

migrants’ earnings in Mexico.
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2.3.6 Summary Statistics

Table 2.1 presents descriptive statistics for Mexican household heads and their spouses
by gender from 1997-2013 (MMP). The first two pairs of columns are for the full
sample, which includes non-migrants and return migrants, but excludes migrants
who were in the US at the time of the survey. On average, males earn 809 more
pesos per month than females, even though females tended to have more years of
schooling. Also, males were more likely to travel to the US (22% > 4%) and stayed
longer (0.79 > 0.13). Males’ average number of US trips was 0.46 and females’
average number of US trips was 0.06, much smaller. In addition, the average years
of experience accumulated since migrants’ return to the home country, Expe After,
is 9 years for males and 8 years for females. Lengthy FEzpe Afters allow for the
timing analysis and the estimation of a return to migration experience in the long
run, considering migrants’ initial low earning power upon returning.

Table 2.2 shows the descriptive statistics for males and females in Mexico from the
MxFLS (rounds 1 (2002) and 3 (2009-2012)). A small proportion has ever traveled to
the US. Though not shown in Table 2.2, the sample has 101 and 220 return migrants

in the first and the third rounds, respectively.

2.4 Results

Before providing results from the analysis of earnings in Mexico, in Table 2.3 I show
the low transferability of Mexican human capital in the US labor market and show
that frequent traveling interrupts migrants’ human capital and wealth accumulation
abroad. The MMP provides information on migrants’ earnings in the US in their first
and last US trips. In Table 2.3, the change in their US earnings (earnings in the last US
trip-earnings in the first US trip) for migrants with multiple trips, including return

migrants and migrants who have not returned at the time of the survey, increases
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as migrants travel fewer trips, spend more time in the US, and spend less time in
Mexico.!! In addition, using equation (2.7) to study migrants’ earnings in the US in
their last trips (Ezpe After is dropped), the OLS results also present a significantly
positive coefficient on the total US experience while significantly negative coefficients
on the total number of US trips and on the Mexico experience. Furthermore, exploring
the determinants of migrants’ English skills in the US, I find that young migrants
with a longer US experience and fewer trips have higher English proficiency (essay
3). The fact that Mexico experience does not contribute to increased income in the
US suggests that the construction of new human capital in the US is necessary for a
migration trip. In the meantime, more trips interrupt migrants’ human capital and

wealth accumulation in the US.

2.4.1 Migration Experience

Regarding the earnings of return migrants and non-migrants in Mexico, equations
(2.6), (2.7), and (2.8) have been fitted to the MMP data, and the OLS results are
reported in Table 2.4 with the first three columns for males and the remaining for
females.

The effects of the US experience and total number of migration trips on males’
earnings in Mexico are both statistically significant in the predicted direction. The
longer the US duration is and the fewer the trips are, the higher the earnings. Short
trips even seem to generate a negative effect.

In Table 2.4 column (1), holding the education level, years of work experience,
and total number of US trips constant, an extra year in the US is associated with an

increase in males’ earnings by 2.3 percent. While holding the US duration and other

1The dependent variable in this estimation is the difference in the US earnings of migrants’ first
and last trips. The independent variables are the US duration and Mexico experience between trips,
and the total number of migration trips. This first differencing strategy with two-period panel data
is mathematically equivalent to individual FE estimation which controls for unobserved individual
characteristics. Results with community FE, which subsume survey year FE, and migrants’ travel
year FE are consistent.

23



variables constant, one more trip to the US is associated with a decline in males’
earnings by 2.5 percent. A migrant with a one-year trip to the US would have post
migration earnings in Mexico that are 0.2 percent lower than non-migrants with same
years of schooling and work experience.

According to the results in Table 2.4 column (2), a male return migrant with a
two-year trip to the US has 0.1 (2 x 0.2 — 2.3) percent higher earnings in Mexico than
non-migrants with the same years of Mexican work experience. In fact, this return
migrant earns less than non-migrants with the same years of total work experience
(or age). Therefore, at least on average, migration stays which are shorter than two
years suggest no wage premium.

Furthermore, the return to migration changes with the duration of migration.
Column (3) confirms this by showing that short stays in the US have no positive
effects or even have negative effects, and only staying in the US for more than 5
years displays a significantly positive coefficient. A return migrant with a five-year
trip earns more than non-migrants with the same years of Mexico experience or total
work experience.

Upon applying the Wald test, the coefficient on the US duration is significantly
greater than that on Expe Before in column (2). However, there is no significant
difference between the coefficients on Ezpe US and Ezpe After, though the magnitude
of the former is greater than the latter. This may be partially explained by the
statistically significant difference between coefficients on Fxpe Before and Fxpe After,
which suggests that more recent work experience may carry more weight. Among the
different types of work experience, work experience gained in the US has the highest
return, implying that transferable high technical skills have been acquired by at least
some migrants, and these skills are rewarded in Mexico.

The statistically significant negative coefficient on US Trips provides evidence for

interruptions’ negative influence. When the total number of domestic migration trips
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is added to the model, this variable does not display a significantly negative coefficient
(results not shown but available with the author). A plausible explanation could be
that domestic migration trips are not associated with a lengthy adaptation period or
atrophy of home country-specific skills.

Table 2.4 columns (1) and (2) are consistent with results provided by Reinhold and
Thom (2013) who report an average return to migration experience for males using the
same dataset. They suggest that a dichotomous variable indicating migration status,
additional to the migration duration variable, would absorb unobserved difference
between migrants and non-migrants. It also reflects the influence of home country
labor market interruptions.

Table 2.4 columns (4), (5), and (6) present the OLS regression results for females.
Column (5) suggests that an extra year in the US is associated with an increase
in earnings of 4.4 percent for females, holding other variables constant. None of
the coefficients on US duration variables in column (6) are significant, having non-
migrants as the benchmark. The results may be restricted by limitations of the data,
since only 4% of females have ever migrated and returned, and only 16 out of 2,303
females lived in the US for a duration of more than 5 years. Furthermore, US Trips
does not show significant coefficients in any of the three models. This may suggest
that Mexican women usually choose jobs that are less affected by skills atrophy which
would explain why interruptions do not significantly hurt their earning power. Women
may also choose jobs with highly transferable skills in the host country. In Table 2.1,
52% of females are in the service and sales sectors, while 50% of males hold agriculture
and skilled manufacturing jobs. These occupational differences by gender could be a
factor underlying differences in the effects of migration on earnings, though the data
do not allow us to identify the transferability and depreciation rate of human capital
by jobs. In fact, these different results by gender are in line with the findings in Co,

Gang and Yun (2000), which report a premium to migration experience for women,

25



rather than men, in Hungary. They conclude that the factors behind this difference
could be women selecting into certain types of jobs and men being less likely to build
home country networks during migration.

Some other interesting results are found in Table 2.4. General human capital,
School, has a higher coefficient than work experience. Also, coefficients on human
capital, including schooling, work experience, and US migration experience, are higher
for females than for males. Possible explanations could be females’ lower labor market
participation and the larger market demand for female human capital due to their
limited opportunities to receive secondary or higher education. In addition, married
men earn more than men in Consensual Union, probably because of married men’s
stronger incentives for division of labor and specialization. The migration experience
may also affect return migrants’ marital status and fertility plan. Dropping Marital

and Child, regression results do not change greatly.

2.4.2 Robustness & Heterogeneity

Because of the small female sample, the analysis focuses on males. The following
robustness checks focusing on the males yield results consistent with Table 2.4 (results
not shown but available with the author). (1) Adding occupational dichotomous
variables, the coefficients on human capital are estimated returns within occupations,
and their magnitudes are slightly smaller compared to Table 2.4 but still statistically
significant (results not shown but available with the author). (2) Using individuals’
actual work experience above age 15 to replace potential work experience avoids
estimation biases caused by labor market inactivity. Fape US still shows a higher
coefficient than Mexico experience. (3) Excluding individuals who invest or own a
business, the pure sample for employees shows an insignificant and positive coefficient
on Fzpe US and a significantly negative coefficient on US Trips. The self-employment

sample gives a barely significant positive coefficient on Ezpe US, while the negative
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coefficient on US Trips is insignificant. (4) Limiting the sample to non-migrants and
migrants with just one trip also shows that only a migration stay which is longer than
five years predicts return migrants’ higher earnings compared to non-migrants. (5)
Farmers are more likely to be seasonal migrants who travel more frequently and earn
less. However, the estimation results for the rural area (53% of males) show highly
consistent results and support the analysis above. Also, a smaller sample with farmers
displays insignificant coefficients, but their signs are in the predicted direction. The
urban area shows an insignificant coefficient on Fape US and a significantly negative
coefficient on US Trips.

In addition, restricting the sample to return migrants, the comparison in capa-
bilities between return migrants and non-migrants can be ignored.'?> The experience
gained in the US has a higher coefficient than the experience gained in Mexico among
return migrants. Migrants whose US duration is longer than five years and barely
interrupted earn significantly more, while there is no significant difference in earnings
among migrants with short stays.!® Also, adding community FE, which subsume sur-
vey year FE, to equations (2.7) and (2.8) for the return migrants indirectly controls
for migrants’ travel year FE and community-level networks abroad. The results about

US experience are consistent with previous analysis.

2.4.3 Illegal Migrants and Visitors

Table 2.5 presents the OLS results for males, taking legal status of Mexican migrants

in the US into account.** In columns (1)-(4), the total US experience (Ezpe US) is

12y1, which has the value of 1 if the migrant’s migration duration is less than 1 year, is the
benchmark estimating equation (2.8).

13For return migrants, the information on English proficiency in their last US trip is also provided
by the MMP. Adding English proficiency in the estimations, US Trips still presents a significantly
negative coefficient, while the coefficient on Expe US became insignificant. (Return migrants’ English
proficiency in their last trip is recorded as 0 for “Neither speak nor understand”, 1 for “Do not speak,
but understand some”, 2 for “Do not speak, but understand much”, 3 for “Speak and understand
some”, and 4 for “Speak and understand much”.)

14Female sample gives consistent results.
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divided into legal US experience (Legal US) and illegal US experience ({llegal US); the
total number of US trips (US Trips) is divided into number of legal trips (Legal Trips)
and number of illegal trips (Illegal Trips). The Wald test shows that the coefficients
on Legal US and Illegal US are not significantly different, yet illegal experience’s
higher coefficient comparable to legal experience may be due to longer stays, since
the male return migrants’ average illegal experience is 2.95 years while their average
legal experience is 0.67 years. The Wald test also shows that the coefficients on
Legal Trips and Illegal Trips are not significantly different either. The difference in
magnitudes may be explained if legal migrants face greater decreases in earning power
caused by interruptions, because legal migrants can choose jobs freely in the US and
they may suffer higher opportunity costs of traveling. Columns (5) and (6) present
results with Illegal and its interaction term, which have no significant coefficients.

Furthermore, in the MMP data, US Trips includes trips in which migrants were
on a tourist visa. However, we do not know if those who entered as visitors worked
illegally in the US. About 7% of the migrants traveling to the US used a tourist visa
for their first or last trips. 85% of them stayed in the US more than half a year,
suggesting that many were probably working illegally. In Table 2.5, visitors who
were in the US without a work permit are grouped together with illegal migrants.
The results suggest that whether or not the migrants were visitors does not matter.
Using a dichotomous variable for visitors and non-visitors to test this, the results are
consistent. If migrants entered the US purely as visitors, they likely would not have
stayed in the US very long, and the short duration would bring them no increase in
earnings. If they stayed in the US for a long time, it is very likely that they worked
illegally.

Overall, return migrants’ legal status does not predict differences in earnings.
However, it is difficult to draw a firm conclusion that legal duration and illegal dura-

tion receive the same return, since legal and illegal migrants may differ in unobserved
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characteristics.

2.4.4 The Timing of Migration

In Table 2.4 column (3), the coefficient on Ezpe After is significantly greater than
the coefficient on Fzpe Before under the Wald test, suggesting that longer Mexico
experience since return predicts higher earnings. This is verified in Table 2.6, which
shows the regression results for males considering the timing of migration experience.
In column (1), Recent, which indicates migrants’ last US trips were within five years,
has a negative and significant coefficient. More recent trips are associated with a
decrease in the earnings, holding Fzpe US and Ezpe constant. If two migrants have
the same trip number and duration, the one who traveled recently earns less than the
other one. In column (2), an interaction term between Fzpe US and Ezpe After has
a positive and significant coefficient. Column (3) shows the non-linear relationship
between return migrants’ earnings in Mexico and their post-migration work experience
gained since return. This table provides evidence for the “restoration” phenomenon
of home country-specific human capital and the initial rapid growth in earnings upon
returning.

Recent has a negative but insignificant coefficient for the female sample (results
not shown but available with the author). Women may hold jobs less affected by
atrophy, so when they migrate, the depreciation of home country human capital is
low, and the restoration period is relatively shorter. Thus, the timing of the trip
does not have much of an effect on their post-migration earnings in Mexico. Another
possible explanation is that the variation in Recent is very low for women, given a
much smaller sample size of female return migrants.

The conclusion that earlier migration experience leads to higher earnings back
home is robust when Recent is set to equal unity for the most recent US trip within

three, four, or six years.
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2.4.5 Selection and Endogeneity

The OLS results are challenged by potential selection bias. Return migrants may be
different from non-migrants in observables and unobservables. The last two pairs of
columns in Table 2.1 display the summary statistics for return migrants by gender.
Male return migrants are significantly less educated than male non-migrants, while no
significant difference in years of schooling is found for females. If unobserved abilities
are positively correlated with education level, then male return migrants are less
capable than male non-migrants, while female return migrants are as capable as female
non-migrants. Furthermore, the selection on unobservables among return migrants is

still unknown. I apply the IV and FE methods to deal with the endogeneity.
e Instrumental Variable

Table 2.7 shows the IV results with the immigration policy related variables, IRCA
and Enforcement, instrumenting Expe US and US Trips (Community FE is included).
With both return migrants and non-migrants in the male sample, in column (1)
the first stage of applying the IV estimation in equation (2.6) indicates that the
migration experience and total number of trips are positively correlated with any
household member’s migration experience before IRCA and the US borderline watch
hours during migrants’ most recent trip.'> According to the average effects reflected
by the positive coefficient on Fxpe US and negative coefficient on US Trips in the
second stage, a male migrant with a two-year US trip earns 0.4% (4.4% x2 - 8.4%)
more than comparable non-migrants with the same years of total work experience. A
trip shorter than two years may result in lower earnings. Since a short US duration
has a lower return than a long stay, a two-year trip is the lower bound for the existence
of a wage premium. Furthermore, more trips lead to lower earnings. Applying the

IV estimation to equation (2.7), column (2) displays similar results. In column (3), I

15Restricting the sample to the females or return migrants, the first stage results indicate weak
IVs.
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use IRCA 1982, which is unity if any household member ever migrated before 1982, to
replace IRCA in the IV estimation to test the sensitivity. The IV results are robust.

Though enforcement information in migrants’ early trips may not be a good IV
because it would direct sophisticated migrants to travel in easy years with less border
patrol, to explore this relationship I still use the US borderline watch hours in mi-
grants’ first trip, First, to replace Enforcement in the IV analysis. Column (4) shows
that traveling in a tight year in the first US trip results in fewer trips in the future and
a shorter total duration. The magnitudes of coefficients in the second stage increase
greatly, and the results still show that only a migration stay which is longer than
about two years has a chance of bringing a premium, and more trips decrease return
migrants’ earnings in Mexico.

Compared to the OLS results in Table 2.4, IV estimation provides a greater es-
timated return to the US duration, suggesting that more capable migrants stay for
shorter periods of time in the US. Then migrants are more likely to be negatively
selected compared to non-migrants (Borjas and Bratsberg 1994),'6 as mentioned by
Reinhold and Thom (2013). In the meantime, the coefficient on US Trips is greater
in absolute value in the IV estimation, indicating that more capable migrants suffer
a greater earnings loss caused by interruptions. This is consistent with Mincer and
Polachek (1974)’s finding that the depreciation of human capital increases as educa-
tion level increases. Furthermore, the OLS results suggest that migrants who had
migration experience longer than five years earn more than non-migrants; if these mi-
grants are negatively selected, controlling for selection, the adaptation period should

be longer than two years but shorter than five years.

e Individual FE (MxFLS)

16Borjas and Bratsberg (1994) suggest that return migrants are people with skills at the margin:
they are more skilled than non-migrants if the selection in the original migration is positive, and
less skilled if it is negative.
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Table 2.8, using the MxFLS data, presents the unweighted results of regressions
with individual FE and year FE. The insignificant coefficients on Expe US are prob-
ably due to migrants’ short migration trips between two rounds of the survey and
the initial low earnings upon returning. The significantly negative coefficients on US
Trips in columns (1) and (2) imply that more trips decrease male return migrants’
earnings. The female sample generates no significant coefficient on either Ezpe US
or US Trips in column (3), suggesting that women’s earnings are not significantly
affected by interruptions, though the small size of female return migrants limits this
analysis.

On average, return migrants in the MxFLS stay in the US for about three years,
while their US experience does not bring a significant premium. Considering the
IV analysis for the MMP data, it seems that the adaptation period in the US for
an average Mexican would be longer than three years but shorter than five years.
Controlling for self-selection, a continuous US experience which is longer than the

adaptation period gives return migrants higher earnings.

2.5 Conclusion and Discussion

To summarize, migration trips are not only investments but also interruptions due
to the imperfect transferability of skills across countries. Only a sufficiently long
migration experience which allows migrants to accumulate highly transferable skills
and wealth in the host country may provide them higher earnings in the home country
compared to non-migrants, while short stays have no effects or even a negative effect
on their earnings back home. More trips, suggesting more interruptions, decrease
return migrants’ earnings back home. In addition, the earlier migrants make their
migration trips, the higher their earnings in the home country.

Empirical estimation of the effect of migration experience on return migrants’

earnings is difficult. Long panel data on earnings would be required to include lengthy
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durations and long post-migration periods, since the length and timing of migration
trips are important. In addition, some return migrants may not participate in the
home country labor market, in which case the estimation of the wage premium to
migration experience would be overestimated. With limited data, study of Mexican
migrants’ US experience shows that long US trips increase return migrants’ earnings
in Mexico, while short stays do not bring many labor market benefits. More trips
hurt return migrants’ earning power, especially for males. Between illegal and legal
migrants, there is no significant difference in their post-migration earnings.
Furthermore, the conceptual framework about the investment and interruption
applies to studies of migration broadly. The migration flow from Mexico to the US
demonstrates an example of people migrating to more developed countries. Regarding
the migration flows from a developed country to another developed country, short
migration experience may still not bring return migrants higher earnings in the home
country if skills are not transferable. Staying abroad does not guarantee acquisition of
transferable human capital or efficient accumulation of wealth, while the interruptions
caused by migration trips hurt return migrants’ earning power in the home country.
If the migration trip is to a less developed country, it is possible that the negative
effects of the human capital depreciations and labor market interruptions on return
migrants’ earnings back home outweigh the positive effects of learning new skills in
the host country, when these skills are not highly rewarded in the home country.
Future work could discuss the relationships between adaptation period, occupa-
tional change, and earnings in the home country. First, traveling to different destina-
tions abroad in multiple trips may lengthen migrants’ average adaptation period per
trip, resulting in a greater negative effect of interruptions on return migrants’ earning
in the home country. Also, holding different jobs in different migration trips or return
trips may create losses in human capital due to the imperfect transferability of skills

across occupations. In addition, migrants who speak the host country languages, have
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stronger social connections, or experience smaller cultural differences may adapt to
the host country more easily, while migrants whose mother tongue is different or who

are from a culturally distant country may experience a longer adaptation period.
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Table 2.2: Summary Statistics of Characteristics of MxFLS Individual - Year

Entire Sample Male Female

Mean STD Mean STD Mean STD

Non-Migrants and Return Migrants

Monthly Earnings (Pesos) 4725.90 23300.68 4912.00 12821.97 441295 34295.23

Age 37.95 11.72 38.43 12.14 37.15 10.95
School 8.49 3.98 8.27 3.94 8.87 4.01
Expe (Total) 21.65 12.15 22.24 12.46 20.66 11.56
Ever Migrate (%) 4 19 5 21 2 13
Expe US 0.11 12.15 0.15 1.08 0.04 0.42
US Trips 0.05 0.26 0.06 0.31 0.02 0.15
Self Employed (%) 34 47 33 47 36 48
Unpaid Fraction in HH (%) 3 11 2 10 3 13
Unpaid Worker (%) 2 15 1 11 4 19
Observations 9,098 5,694 (62.59%) 3,404 (37.41%)

Return Migrants

Monthly Earnings (Pesos)  4443.86 8884.62 4166.87 4797.90 5783.50 18777.61

Age 37.74 11.66 37.22 11.78 40.24 10.82
School 8.40 3.39 8.09 3.26 9.89 3.64
Expe (Total) 21.79 11.83 21.44 11.90 23.50 11.46
Expe US 2.98 3.76 3.14 3.95 2.20 2.50
US Trips 1.25 0.59 1.28 0.63 1.11 0.31
Self Employed (%) 39 49 41 49 29 46
Unpaid Fraction in HH (%) 3 12 3 12 2 9
Unpaid Worker (%) 2 16 2 15 4 19
Observations 321 266 (83.87%) 55 (17.13%)

Source: Data are from the MxFLS, they cover individuals in both rounds 1 and 3.
STD stands for Standard Deviation.
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Table 2.3: Regression Analysis of the Change in Household Heads” Earnings in the US

Migrants Return Migrants
A Mexico Experience  -0.003* -0.006
(0.002) (0.005)
A Expe US 0.037%** 0.053%**
(0.002) (0.004)
US Trips -0.026*** -0.036***
(0.003) (0.006)
R-squared 1 31
Num. of obs 2,331 502

Dependent Variable: Aln(Monthly Earnings in the US).

Aln(Earnings in the US)=In(Earnings in the last US trip)-In(Earnings in the first US trip).

Source: Data are from the MMP, the sample covers 143 communities surveyed from 1982 -2013.

Stars signify the following: ***

at 0.1 level. Standard Errors are reported in parentheses.
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Table 2.4: Regression Analysis of Earnings for Return Migrants and Non-Migrants

Males Females
1) ) ) @ 6 ©
School 0.072*%**  0.073*%**  0.072*** (0.102*** 0.102*** (.102***
(0.002) (0.002) (0.002) (0.004) (0.004) (0.004)
Expe 0.009*** 0.012%*
(0.003) (0.006)
Expe? -0.0001°** -0.0001
(0.0001) (0.0001)
Expe Before 0.002***  0.002** 0.007*** 0.007***
(0.001) (0.001) (0.002) (0.002)
Expe US 0.023***  (.012%** -0.083 0.044**
(0.008) (0.005) (0.052) (0.021)
Expe US? -0.001°* 0.010**
(0.0004) (0.004)
Expe After 0.005%*F*  0.008*** 0.013 0.016
(0.002) (0.002) (0.009) (0.011)
US Trips -0.025%*F%  _0.023***  -0.020** 0.065 -0.055 0.006
(0.008) (0.008) (0.009) (0.073) (0.071) (0.120)
Y1 -0.071%* -0.014
(0.043) (0.221)
Y2 -0.019 -0.067
(0.048) (0.312)
Y3 -0.030 0.163
(0.055) (0.268)
Y4 -0.121* -0.277
(0.071) (0.328)
Y5 -0.057 -0.044
(0.074) (0.379)
Yb5up 0.166*** 0.211
(0.055) (0.277)
Consensual -0.080***  -0.082*** _0.086***  -0.042 -0.051 -0.050
Union (0.026) (0.026) (0.026) (0.053) (0.053) (0.054)
Once Married -0.092 -0.087 -0.088 0.049 0.048 0.051
but Not Now (0.064) (0.065) (0.064) (0.040) (0.040) (0.040)
Never Married -0.005 0.001 -0.001 0.090 0.087 0.086
(0.091) (0.091) (0.090) (0.070) (0.070) (0.071)
Child -0.028 -0.012 -0.012 -0.151*%  -0.141* -0.136
(0.050) (0.049) (0.049) (0.086) (0.085) (0.085)
R-squared 18 .18 18 .28 27 27
Num. of obs 6,446 6,446 6,446 2,303 2,303 2,303

*HE significant at 0.01,

Dependent Variable: In(Earnings in Mexico). Stars signify the following:
** gignificant at 0.05 level, * significant at 0.1 level. Standard Errors are reported in parentheses.

Source: Data are from the MMP, they cover 91 communities surveyed from 1997 - 2013.
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Table 2.5: Regression Analysis of Earnings Considering Legal Status (Selected Coeffi-
cients)

Males Male Return Migrants
U ©® 6 @ 6 ©)
Expe 0.009%** 0.022** 0.023**
(0.003) (0.009) (0.009)
Expe Before 0.002%*** -0.004 -0.004*
(0.001) (0.003) (0.003)
Expe US 0.007 0.012%*
(0.008) (0.005)
Expe After 0.005#* 0.003 0.003
(0.002) (0.002) (0.002)
US Trips -0.023**  -0.017*
(0.009) (0.009)
Legal US -0.001 0.002 0.002 0.003
(0.009) (0.009) | (0.010) (0.010)
Mlegal US 0.012%*  0.014** | 0.012* 0.012*
(0.006) (0.006) | (0.006) (0.007)
Legal Trips -0.027*  -0.029** | -0.024  -0.022
(0.014) (0.014) | (0.015) (0.015)
[legal Trips -0.009 -0.011 -0.017  -0.007
(0.012) (0.012) | (0.014) (0.014)
Mlegal 0.024 0.069
(0.072) (0.056)
Expe US x Illegal 0.006
(0.010)
R-squared 18 A8 .054 .055 .055 .056
Num. of obs 6,438" 6,438% | 1,394" 1,394" 1,402 1,402

Dependent Variable: In(Earnings in Mexico).

Stars signify the following: *** significant at 0.01, ** significant at 0.05 level, * significant at 0.1
level. Standard Errors are reported in parentheses.

Source: Data are from the MMP, they cover 91 communities surveyed from 1997 - 2013.

+: missing values for documents that migrants used to cross the border in some trips.

Wald tests show that the coefficients on Legal US and Illegal US are not significantly different.
Wald tests show that the coefficients on Illegal US and Legal Trips are not significantly different.
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Table 2.6: Regression Analysis of Male Return Migrants’ Earnings
Considering Timing of Migration (Selected Coefficients)

0 ) G
Expe 0.017* 0.022%* 0.015
(0.009)  (0.009) (0.010)
Expe? -0.0003**  -0.0005*** -0.0003*
(0.0001)  (0.0002) (0.0002)
Expe US 0.029%+* 0.005 0.030%***
(0.011) (0.006) (0.011)
Expe US? -0.001%* -0.001%*
(0.001) (0.001)
Expe After 0.005 0.019%**
(0.003) (0.006)
Expe After? -0.0003*
(0.0002)
Recent -0.113%%*
(0.043)
US Trips -0.023** -0.017* -0.020**
(0.009) (0.009) (0.009)
Expe US x Expe After 0.002**
(0.001)
R-squared .062 .066 .066
Num. of obs 1,402 1,402 1,402

Dependent Variable: In(Earnings in Mexico).

Stars signify the following: *** significant at 0.01, ** significant at 0.05
level, * significant at 0.1 level. Standard Errors are reported in parentheses.
Source: Data are from the MMP, they cover 91 communities surveyed from
1997 - 2013.
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Table 2.7: TV Analysis of Earnings for Males, Using Policy Change (IRCA) and Enforce-
ment to Instrument US Experience and Total Number of US Trips (Selected Coefficients)

O 2 ®) @
Eq. (2.6) Eq. (2.7) Eq. (2.6) Eq. (2.6)

First Stage
Dependent Variable Expe US
IRCA 3.989***  3.930*** TRCA(1982) 4.060*** IRCA 3.456%**
Enforcement 0.221%%*  (0.182***  Enforcement 0.168%** First -0.150***
F Value 26.05 33.25 20.16 24.55
Dependent Variable US Trips
IRCA 2.348%F*  1.815%**  TRCA(1982) 2.397*** TRCA 1.917***
Enforcement 0.273***  0.313***  Enforcement 0.243*** First -0.027**
F Value 43.11 48.21 34.76 33.77
Second Stage
Expe US 0.044**  0.038** 0.043* 0.197**

(0.022) (0.018) (0.023) (0.078)
US Trips -0.084**  -0.072%** -0.084** -0.372%*

(0.035) (0.026) (0.035) (0.148)
Community FE Yes Yes Yes Yes
Num. of obs 6,340 6,340 6,340 6,340

Dependent Variable: First Stage: Ezpe US & US Trips; Second Stage: In(Earnings in Mexico).
IRCA=1 if any household member ever migrated before 1987; 0 - otherwise.

IRCA (1982)=1 if any household member ever migrated before 1982; 0 - otherwise.

Enforcement: US borderline watch hours (million) in migrants’ last US trips.

First: US borderline watch hours (million) in migrants’ first US trips.
Stars signify the following:

Standard Errors are reported in parentheses.

Source: Data are from the MMP, they cover 91 communities surveyed from 1997 - 2013.

X significant at 0.01, ** significant at 0.05 level, * significant at 0.1 level.

+: smaller sample size due to the exclusion of 4 communities without migrants. No values for the

enforcement.
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Table 2.8: Regression Analysis of Earnings with Individual FE & Year FE (MxFLS)

Entire Sample Male Female
M ) G)
School -0.008 -0.035 0.025
(0.025) (0.031) (0.048)
Expe 0.019 0.013 0.022
(0.024) (0.027) (0.048)
Expe? -0.0017%** -0.001%** -0.001
(0.0002) (0.0002) (0.0004)
Expe US 0.060 0.062 0.700
(0.090) (0.089) (0.558)
US Trips -0.459%* -0.489** -0.687
(0.213) (0.219) (0.773)
Self-Employed -0.653%** -0.564%** -0.865%**
(0.061) (0.069) (0.125)
Unpaid Fraction in HH -1.079%#* -1.017H%* -1.244%%%
(0.235) (0.275) (0.446)
Unpaid Worker -0.078 -0.5487** 0.511
(0.196) (0.256) (0.328)
R-squared .92 .90 .93
Num. of obs 9,098 5,694 3,404

Dependent Variable: In(Earnings in Mexico).

Stars signify the following: *** significant at 0.01, ** significant at 0.05 level,

* gignificant at 0.1 level. Standard Errors are reported in parentheses.

Source: Data are from the MxFLS, they cover individuals in both rounds 1 & 3.
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Figure 2.1: Return Migrant’s Experience-Earnings Profile

Return migrants’ pre-migration period may show a relatively flatter wage profile than
non-migrants due to the less investment in home country-specific human capital and
more investment in host country-specific skills. Upon arrival in the host country, the
decline of earnings (BC') captures the migration costs, imperfect transferability of
home country human capital, initial investment in host country-specific skills, and
the job search. With highly transferable skills learned in the host country, return
migrants may earn more in the home country than non-migrants in the long run, if
not in the short run. When the transferability of human capital acquired in the host
country is low, return migrants may earn less in the home country than non-migrants
due to the depreciation of home country human capital.
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Figure 2.2: Return Migrant’s Experience-Earnings Profile & the Length of Migration
Trip

In a short migration stay, the priority human capital accumulated by migrants is
usually host country specific and is not very transferable to the home country labor
market. Also, additional human capital may not be accumulated, and financial goals
for future investment opportunities in the home country may not be achieved in a
short migration stay with mismatched jobs. Therefore, even without counting the
time required for learning high technical skills that are more transferable, migrants
face an adaptation period, which may not be short. When return migrants do not
have enough time to learn transferable skills abroad, they may not earn more back
home than non-migrants who experience neither interruption nor skills atrophy. Only
a sufficiently long trip has the chance of increasing return migrants’ earnings when
there is no substantial depreciation of home country-specific skills.
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Figure 2.3: The Nonparametric Regression Coefficients

The nonparametric regression of Log(FEarnings) on the Expe US for the male sample
gives a coefficient on each time period. The first graph shows the coefficients and
their confidence intervals for the regression without any FE. If migrants stay in the
US less than five years, the coefficients are negative. The first coefficient suggests that
a total US duration which is shorter than one year is associated with lower earnings
compared to non-migrants. Staying in the US longer than five years but less than
six years is special. After the fifth year, staying in the US is associated with an
increase in earnings. The linear line has the slope of the upper confidence bound of
the first coefficient. All of the coefficients after five years are above or around that
line, suggesting only when the duration is long enough, migrants may earn more than
non-migrants. The second graph displays consistent results having community FE in
the nonparametric regression.
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3 The Determinants of Mexican Migrants’ Dura-
tion in the United States: Family Composition,

Psychic Costs, and Human Capital

3.1 Introduction

Economic incentives, including the wage differentials and the difference in living costs,
determine the length of migration duration (Dustmann 2003b; Reyes 2001). In the
meantime, psychic costs, which exist throughout migrants’ stay in the host country,
also play a critical role.

People genuinely enjoy the company of family members and friends. Traveling
to a new place and leaving familiar surroundings involve psychic costs, which are
different from monetary costs and difficult to measure. The psychic costs of most
economic migrants come from staying abroad without the company of their family
members. Also, the migration decision could be a family decision (Mincer 1978). The
relationships between family composition, psychic costs, and the length of migration
duration, which have not been widely researched, merit further exploration.

Dustmann (2003a) reports that parents’ return intentions respond differently to
children’s gender. Bijwaard and van Doeselaar (2013) indicate that divorce and re-
marriage increase return of family migrants from less-developed countries and decrease
return from developed countries. The model in Dustmann (2003a) presumes children
travel with their parents, but this is not a very common case for temporary economic
migrants, such as many Mexican migrants in the US. Economic migrants seeking for
economic opportunities in the host country account for a big proportion of migrant
population, while they are not discussed by Bijwaard and van Doeselaar (2013).

My paper contributes to the literature by showing that, facing a trade-off between
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low psychic costs and high household consumption levels, migrants make duration
decisions based on their marital status, the number of children, and the age and
the gender of children. Most economic migrants are not financially desperate and
they value family time as they do wealth, thus family composition plays a role at
least as important as economic motivations. The empirical study, employing the
hazard model (survival analysis) to analyze the determinants of migration duration
of male Mexican migrants in the US, supports my hypotheses. Marriage and children
shorten migrants’ foreign experience. Different from family migrants in Netherlands
(Bijwaard and van Doeselaar 2013), Mexican migrants stay longer in the US if they
are divorced, single or in a consensual union, compared to married migrants. Different
from immigrant in Germany (Dustmann 2003a), Mexican fathers’ US duration does
not differ significantly by the gender of children, although it seems that fathers prefer
to return sooner from the US for the presence of sons, rather than daughters.

The fact that human capital affects individual’s psychic costs and wage rates
provides a new perspective on the relationship between education level and migration
duration, which differs by country of origin in the literature (Dustmann and Gorlach
2014). Regarding Mexico-US migration, the empirical results indicate the existence of
a threshold year of schooling: the length of migration increases as years of schooling
rise from low levels to around 11 years, and then declines as years of schooling increase
to levels above the threshold.

Other determinants, including migrants’ legal status and economic conditions,
are also considered. The remainder of the paper is organized as follows. Section
3.2 develops hypotheses and builds a utility maximization model to analyze how
family composition and human capital affect migration duration. Section 3.3 shows
the Mexican Migration Project (MMP) data and the empirical strategy - the hazard

model. Section 3.4 displays results. Section 3.5 is a summary and discussion.
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3.2 Hypotheses and Utility Maximization

Many migrants move to the destination for economic opportunities rather than family
reunion. Their family members usually wait in the home country because of the higher
living costs in the destination, especially when migrants plan to return. As migrants
accumulate human capital and host country currency, they have to deal with the
psychic costs associated with leaving their families at the same time, which decrease
their utility in the host country. Therefore, they face a trade-off between offering

financial support to the family and avoiding psychic costs.

3.2.1 Optimal Duration

A simple model can be developed to illustrate the relationships among psychic costs,
family composition and optimal migration duration. Following Dustmann (2003b),
assume migrants enter a more developed country at time point 0, and standardize
their life span to 1. They decide to stay in the host country for a time period,
t, to maximize their lifetime utility, U. I bring family members to the framework
and consider a family unit consisting of a migrant and N other family members.!
Suffering psychic costs from being separated from family members, the migrant’s
utility in the host country discounts at a discounting factor s(N). It also denotes the
percentage of utility that the migrant finally obtains; 0 < s(/NV) < 1. As more family
members present in the household, the percentage decreases: s'(N) < 0. The lifetime
utility becomes:

U = tw(Cy,a)s(N) + (1 — t)u(Ch, B) (3.1)

where v is the utility function for migrants. Cy indicates the migrant’s consumption
in the host country (foreign country), and C), is the migrant’s consumption in the

home country. a and 3 give the preference of this migrant for consumption in the host

"The lifetime utility function in Dustmann (2003b) is U = tv(Cy, ) + (1 — t)v(Ch, 8) (Some
notations have been changed). There is no discounting.
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country and home country, respectively. It is assumed that migrants enjoy consump-
tion in the home country more: 8 > . Marginal utilities are positive: v}(Cy, a) >0
and v,(Cy, ) > 0. Diminishing marginal utility suggests that v}(Cy, o) < 0 and
v (Ch, 8) < 0 (Dustmann 2003b).

Migrants maximize their lifetime utility with respect to Cy, Cj, and ¢, subject to

the inter-temporal budget constraint:
twf + (1 — t)wh — th — (1 — t)pCh — péhN =0 (32)

where wy and wy, indicate wage rates in the host country and home country, respec-
tively; p denotes the price for consumption in the home country, relative to the host
country. If consumption in the foreign country is more costly than consumption in
the home country, p < 1. Migrants give a fixed amount of money to each family
member, Ch. For example, if a migrant has several children in the home country, the
costs of raising each child could be roughly fixed, although later we will see that the
costs of raising children change by their age and gender.

Solving the utility maximization problem with the budget constraint, the First

Order Conditions (FOCs) are:

U(Cy,@)5(N) = ¥(Ch B) + Ay — wn — Cy +pCh) = 0 (33)
V' (Cr,a)s(N) = A =0 (3.4)
V(Ch,B) —pA =0 (3.5)

where A denotes the marginal utility of wealth: A > 0.
Equation (3.3) is the equilibrium condition, which determines the optimal migra-
tion duration. wy — wy, — Cf + pCj, > 0, because an additional unit of time in the

host country increases a migrant’s lifetime wealth (Dustmann 2003b). v(Ch, ) —
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v(Cy,a)s(N) > 0, this suggests that the forgone utility of staying a further unit of
time abroad is positive because migrants cannot consume goods in the home country
(8 > «) and they miss family members. Combining these FOCs with equation (3.2),
the optimal duration in the host country can be solved.

Comparative statistics with respect to the model parameters are the following:

ﬁ . —S/(N) tl/(Of,Oé) + tV/(Cf,O{)A (1 . t)p2l/(0f,a) péh
ON A2 [ s(N)"(Cy, a) + V" (Chy ) ]+ A (3.6)
oA t A—tp*
awf A2 S(N)y//<cf7&> + V//(Ch,ﬁ)] A (37)
o _ X t (1—p*,  (t—1)
bu, N SNCra) 0B T A 33)

where A = w; —w;, — Cy + pCj, > 0.

Then 8% < 0, the higher the wage rates in the home country, the shorter the
migrants would stay in the host country. But the sign of % is ambiguous. If the
wage rates in the host country are higher, the income effect encourages migrants to
return sooner, but the substitution effect suggests migrants to stay longer in the host
country to enjoy the wealth (Dustmann 2003b).

The focus is on the sign of %. The first part on the right hand side of equation
(3.6) is negative, since s'(N) < 0 and A > 0, while the formula in brackets is negative
because of the diminishing marginal utility assumption. The second part, I%h, is
positive. If the financial costs of supporting family members in the home country,

ot

Ch, are sufficiently high, 5% could be positive, migrants would stay longer in the host

country to accumulate money for family members’ consumption. When the absolute

value of marginal discounting factor, s'(/V), is high enough, % could be negative: an
extra family member leads to a great decrease in the entire utility in the host country,
migrants return sooner.

In the above model, these family members refer to children appropriately, because
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they are assumed to have zero income. In fact, changing the setup of the model does
not change the implication greatly as I include adult family members’ income.
Assume family members have an income, w,,, in the home country (m is short
for member). Relax the assumption of a fixed amount of financial support to family
members. Assume family members’ consumption at home, C,,, affects migrants’
lifetime utility. Then migrants make decisions over C,, as well as t, C¢, and Cj, to

maximize the utility function:

U=tv(Cs,a)s(N)+ (1 —t)v(Ch, B) + v(Cp, )N (3.9)

with the budget constraint:

twy + (1 — t)wh + w,, N — th - (1 - t)pCh —pC,,N =0, (310)
then,
ot _ =s'(N) [tV(Cﬁa) +1/(Cr,a)A (1= t)p*v(Cy, q) sz(Cf,a)NHpCm — W
ON A2 s(N)V"(Cy, ) V"(Ch, B) V"(Con, ) A '

(3.11)

Again, the term in brackets is negative and the sign of g—]f, is ambiguous. If these

family members can fully financially support themselves, w,, —pC,, > 0, then g—]f[ < 0,

migrants with more family members have shorter stays. Once the migrants need to

offer financial support to these family members, w,, — pC,, < 0, migrants with more
family members may have to stay longer, suffering the psychic costs, if (% > 0.

Combining Equation (3.6) and Equation (3.11), the number of family members can

be divided into ¢ different groups, g;, based on their income and consumption. The

sign of %’;i is decided by the change in utility caused by psychic costs and the financial

conditions of family members in each group. Regarding the family composition,

migrants face a trade-off between avoiding high psychic costs and improving household
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consumption.

3.2.2 Marital Status

Hypothesis 1: Unmarried migrants stay longer in the destination country than mar-
ried migrants.

In Equation (3.11), when the migrants are unmarried, N = 0 and w,, — pC,, = 0,
then %|N:0 < 0.

Married migrants whose spouses earn more than their consumption face w,, —
pC,, > 0, then %|N:1 < 0. Married migrants (N = 1) will stay shorter than
unmarried migrants (N = 0).

If married migrants’ spouses cannot afford to live on their own, w,, — pC,, < 0,
the sign of g—]f,| N—1 is ambiguous. If it is negative, hypothesis 1 holds. If it is positive,
there is a N* € (0,1) satisfying 2 |y_y~ = 0, then the effect of marriage on the
length of duration is an empirical question.

The fact that most migrants are males rather than females, especially in Mexico-
US migration, is consistent with the model to some degree. Traditionally, men support
the family financially while women do most of the housework (Becker 1985). This
labor division in a family suggests a low labor market participation of women. Married
women with their husbands supporting the family financially may not migrate (w,, —
pC, > 0,t = 0), while married men, compared to women, are more willing to migrate

to accumulate human capital and wealth (w,, — pC,, < 0,t > 0).

3.2.3 Children

e Number of Children

Hypothesis 2: With more children in the home country, migrants have shorter

migration stays than those with fewer children do.
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Migrants with no child face zero psychic costs from being concerned about their
children: in Equation (3.6), 2&|y—o < 0. When N > 0, the sign of 2L is ambiguous.
The higher the costs of raising a child, the greater 7& is. Once these costs are high
enough to make % > 0, one more child in the family implies a longer migration
duration of the parent.

However, the costs of raising children are actually not fixed because of the economies
of scale in raising children. The marginal money costs and time costs of raising chil-

dren are diminishing (Holmes and Tiefenthaler 1997; McClements 1977): p Ch) < 0.

Then the greater the N, the more likely that ‘% is negative.
e Age of Children

Hypothesis 3: Migrants who are parents of younger children (babies or primary-
school-age children) return sooner than migrants whose children are older.

The money and time costs of raising children change by children’s age. Adult
children are supposed to be financially independent: w,,—pC,, = 0 in Equation (3.11).
They are not the main reason for the psychic costs of migrants: s'(N) = 0 when N

represents adult children. Then 5 N(A dulfghil Trem) = 0, these adults children would not

affect their parents’ migration duration theoretically. In reality, the duration will be
affected due to parents’ concern for adult children and the money flows between them.
If adults children help to take care of migrants’ younger children, migrants may stay
abroad longer because of the reduced psychic costs.

Young children need both financial support and companionship from parents.
Generally, among children under 18, older children are more expensive than younger
ones, excluding child labor in some poor countries. According to the annual report
of Expenditures on Children by families from the United States Department of Agri-

culture (USDA), the annual expenditures overall in the United States on a child aged
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12-17 years is about 10-20%'® per year higher than that on a child aged 0-11 years.*
Specifically, the difference in consumption on food and health care captures the ex-
penditure gap between younger children and older ones, while the expenditures on
education do not change much by children’s age. However, in Mexico, the costs of
secondary school are about 35% higher than primary school (Wolff and Gurria 2005),
thus the costs of raising a younger child may be much lower than an older child:
PC'Little Children < pé’omer Children -

In the meantime, migrants’ psychic costs change by the age of their children. Time
costs are directly related with these psychic costs, since spending time with children
is an efficient way for parents to build a close bond with them and reduce psychic
costs. Parents’ time spent with their children usually decreases as their children grow
up (Bittman 1999).2° Babies need to be taken care of all the time; primary school-
aged children are not quite involved in heavy homework load compared with high

school-aged children. They may have higher demand for parents’ time, resulting in

o(s'(N))
» 9(Age of the Additional Child

lower discounts for migrants compared to older children y > 0.
Their parents return sooner.
In sum, raising younger children is time intensive, while raising children in sec-

ondary school is money intensive. Migrants with older children may stay longer in

the host country than migrants who have younger children at home.
e Gender of Children

Hypothesis 4: Children’s gender affects parents’ migration duration. The effects
change by the home country.
Dustmann (2003a) finds that migrants traveling with daughters stay shorter abroad

than migrants traveling with sons, because migrants may want daughters to preserve

18The precise number varies by year and by the type of family and its income.

19The absolute difference is about $1,200-2,500 in 2013 (Lino 2013).

20There is not much work reporting that time use of parents on their children by the children’s
age. Bittman (1999) reports that in 1987 Finnish parents’ hours per week spent in face-to-face
childcare decrease as the age of the youngest child increases.
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traditions in the home country while sons to pursue future economic careers in the
host country. However, the story may vary by country because of different cultures.
For example, with a dowry culture, the difference in the costs of raising a child by
gender may highly depend on price and dower of the future bride.

Mexico has a patriarchal culture (Massey, Fischer and Capoferro 2006), thus par-
ents may intend to spend more money and time on their sons than daughters. Their

US duration may differ by the gender of children.
e Family Migration Decisions

The model above assumes that migrants travel alone, while family members may
travel with them to the host country. Balancing the lower psychic costs and heavier
financial burden due to migrating family members, how migrants make migration
duration decisions is an empirical question.

In Mexico, males, who are more economically active, dominate the migration flow
to the US. Their wives usually travel to the US for family reunion reasons, rather
than economic motivations. In the meantime, to avoid the risky change in occupation,
wives without a well-paid job in Mexico may have more incentives to travel because
of the lower opportunity costs, compared to those with a good job. The negative
selection and females’ lower labor force participation rate imply that the possible
income decline from these spouses traveling may not be economically significant.
When the increase in utility from the companionship is higher than the decrease
in utility from increased living costs and declined income of their wives, migrants
traveling with wives stay longer abroad than those with wives waiting in the home
country. Once their wives can get a good job in the host country, the migrants would
stay even longer.

Children, without an income to the family, would bring migrants’ a much heavier
financial burden than migrating spouses if children live in the host country. The

amount of money spent on children is supposed to be larger than that on spouses,
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because parents invest in their children, rather than just offer them basic financial
supports. If the psychic costs associated with children are the same as the psychic
costs associated with spouses, migrants traveling with children but without spouses
may have a shorter stay than migrants traveling with spouses but without children,
since supporting a child in the host country is more costly.

When migrants travel alone, to reduce psychic costs they may make multiple trips,
leading to a longer total duration. Furthermore, family composition may change by
migrants’ experience in the host country.

In addition, people may make marital decisions, fertility decisions, and migration
decisions simultaneously. If they decide to stay long in the host country, they may
prefer to be single or have no children. The causality between family composition

and migration duration is unclear.

3.2.4 Human Capital

The above model also suggests that human capital, which mainly affects migrants’

earnings, would be an important determinant of migration duration. The higher the

education level (F), the greater the wage rates: %%i > 0,72 = f or h. The effect of

education level on the migration duration can be expressed as:

dt ot ow; Ot dwy,

dE _ 0w; 0E | 0wy 0 (3.12)

fdt

The sign of 75 is ambiguous, because a‘% < 0 in Equation (3.8) while the sign

of ;th in Equation (3.7) is uncertain. When =~ < 0 < 0. Migrants with more

’ dE
years of schooling return to their home Country sooner.
When 5 ;> 0, the sign of depends on the comparison of the absolute values

of the two Components on the right-hand side of Equation (3.12). The value of %

may be highly related to the matching of migrants’ job search in the host country.
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Low-educated migrants are usually undereducated for their jobs compared to native
workers, while high-educated migrants are often overeducated (Chiswick and Miller
2008).21 An extra year of schooling improves the matching in labor market for under-

educated migrants, while it impairs the matching for overeducated migrants. Also,

2
Mincer Equation implies that aaw

7 < 0 (Mincer 1974) if E represents labor market

Owy Owy

experience. Then it is quite possible that 5 |undereducated > g |overeducated or

Willow E > 9% |high E. When 2tliow E > 0 > 9t|high E, there is probably a
threshold education level for migrants. The length of migration increases as education

levels rise up from low values to the threshold and then declines as education levels

climb to values beyond the threshold. However, if £|low E < 0 < 4L|high E, the
threshold may still exist, but the story on each side may change.

Human capital would also be associated with migrants’ psychic costs. For example,
better host country language skills, which raise migrants’ earnings in the host country
(Chiswick 1998; Dustmann and Van Soest 2002), help migrants to adapt to the new

environment at the same time, probably leading to lower psychic costs.

3.2.5 Other Determinants

The higher the costs of migration are, the longer time period in the host country is
needed to achieve a positive net present value of migration (Chiswick 1999). A longer
distance between the origin and destination, usually suggesting more expensive trips
in time if not also in money, leads to fewer trips and a longer duration for each trip.
In addition, the legal status of migrants is highly correlated with migration costs and
economic opportunities in the host country, influencing the migration stay.

Other determinants of Mexican migrants’ US duration include migrants’ charac-

teristics, exchange rates, economic conditions, and immigration policies. How mi-

21The Table 3 in Chiswick and Miller (2008) shows that a large proportion of foreign born workers
who have years of schooling fewer than 14 were undereducated, but the proportion declined sharply
when they had more than 14 years of schooling, and most of them were overeducated.
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grants get a job abroad reflects their abilities and social connections. The exchange
rates have both an income effect and substitution effect: if US dollars are more valu-
able compared with Mexico Pesos, the income effect of higher exchange rates suggests
migrants to return sooner, since the US dollars they earn in the host country give more
pesos in Mexico; however, the substitution effect attracts migrants to stay longer for
more expensive currency. Furthermore, if the unemployment rates are high in the US
but low in Mexico, migrants may return sooner because finding a job may be more
difficult in the US than in Mexico. Regarding the US immigration policy, Immigra-
tion Reform and Control Act (IRCA), which was enacted in 1986 in the US, reformed
the US immigration law. Requiring employers to attest to their employees’ migration
status and making it illegal to knowingly hire or recruit illegal migrants, the IRCA

affects migrants’ job opportunities in the US.

3.3 Data and Empirical Strategy

3.3.1 Data Source

The data for the empirical study are from the Mexican Migration Project (MMP),
which is a unique source of data on the contemporary Mexican immigration to the
United States.?? It is specially designed to capture the experiences of those who
transit back and forth between Mexico and the US. Each year, the MMP randomly
samples households in 3-5 communities located throughout Mexico when seasonal
migrants tend to return home. Following completion of the Mexican surveys, inter-
viewers travel to destination areas in the US to survey 10-20 out-migrant households
from the same communities. Although the MMP is not strictly representative of
migrants in Mexico, it offers data with a high degree of representativeness at the

community level, and it provides information on the labor history of migrants and

22The MMP is a bi-national project co-directed by Jorge Durand (University of Guadalajara) and
Douglas Massey (Princeton University).
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detailed information on their first and last US trips.

To capture unobserved heterogeneity among individuals, I focus on migrants’ all
US trips. In addition, to explore possible determinants, I study the duration of
migrants’ first and last US trips due to their better records, especially the last trip.?3

My sample includes male migrants aged 15-65 who were household heads surveyed
during the years 1982-2013, dropping females because of its small proportion. Ex-
cluding observations that have missing values for key variables in the analysis, I get
5,374 migrants’ 17,052 trips to the US; 4,894 migrants for the last US trip; 3,729
migrants for the first US trip.

Empirically, the main questions can be rephrased as: How does the family compo-
sition affect Mexican migrants’ duration in the US? What is the relationship between
migrants’ migration duration and their education level? How do other determinants

influence the migration duration?

3.3.2 Hazard Model

Return migrants’ duration in the US is known and certain (uncensored observations),
while the duration of migrants who have not yet returned from their current trip
in the US is not completed (censored observations). Apparently, OLS (Ordinary
Least Squares)-related specifications are not applicable mainly because they do not
distinguish between censored and uncensored observations. Therefore, to test my
hypotheses, I use the hazard models, which are widely used in the literature of migra-
tion (Dustmann and Weiss 2007; Aydemir and Robinson 2008; Kirdar 2009; Bijwaard
2010; Bijwaard, Schluter, and Wahba 2014; Bijwaard and Doeselaar 2014; Orrenius

and Zavodny 2005).24 The following is an explanation for the Cox proportional hazard

23Since the first US trip is also the last US trip for migrants who only have one trip, the focus is
on the last US trip.

24Bijwaard (2010) mentions that ignoring a non-zero percentage of permanent migrants will lead
to biased inference applying Hazard models, however, the MMP does not have enough information
for me to distinguish permanent migrants from others.
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model that I borrow from Cleves (2008).

Let T be a non-negative random variable indicating time until return. It has
a probability density function, f(¢), and a cumulative distribution function F'(t) =
Pr(T < t). Then the hazard function, h(t), represents the instantaneous possibility

of return conditional on stay in the host country to time ¢,

L Pt<T<(+ANT >0 (D)
At) = lim At ~ S0

where S(t) = 1 — F\(t) is the survival function, showing the probability that 7" is at

least as great as a value t.

Define the cumulative hazard function, H(t) = fot h(u)du, then S(t) = exp(—H (t)).

3.3.3 Explanatory Variables and Interpretation

In this paper, the hazard function depends on a vector of explanatory variables X

with unknown coefficients 5. The hazard function is factored as

h(t]X) = h(t) exp(6'X),

the possibility of return is allowed to vary with exogenous variables. I focus on
the family composition, education level, and some other determinants of migrants’
hazard rate to return or migration duration. The definition of variables of interests
are in Table 3.1. All explanatory variables, except for Spouse Visit and FEnglish
Proficiency?®®, are measured upon migrants’ arrival in the US for each trip. The aim
is to avoid the the time-variance and endogeneity of these variables. Also, these

variables are relatively stable over time. More specific information about how the

t t t
BH(t) = [y Lidu =~ [} st S(w)]du = ~In[S(#)], and S(t) = exp(— [ h(u)du).

26Spouse’s visits happen during the household head’s stay in the US. The dataset only has the
English proficiency information for the last US trip, and it has not to be measured at the very

beginning of the last US trip. These two variables are highly endogenous.
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Cox model is estimated is shown in Appendix A.?7

The sign of the coefficient indicates how an explanatory variable affects the hazard
rate. The Hazard Ratio (HR) can be calculated by exponentiating the coefficient. If 5
is positive, HR = exp(8 > 0) > 1, then one unit increase in variable X increases the
hazard by HR — 1 and therefore decreases the migration duration. If the coefficient
S is negative, HR = exp(f < 0) < 1, then one unit increase in variable X decreases
the hazard by 1 — HR and increases the duration. The statistical significance of the
coefficient indicates the statistically significance of these changes in the migration

duration.

3.3.4 Descriptive Statistics

Tables 3.2 and 3.3 show the summary statistics for migrants’ all US trips and their
last US trip, respectively.

In Table 3.2, the first pair of columns are for the entire sample, in which most of
the male household heads (94%) are married when they migrate. The average number
of children under age 18 is 3.02,%% and average number of children under age 18 who
wait in the home country when their fathers travel is 2.97: most of the males travel
without children. Also, the average number of sons (1.48) and daughters (1.44) under
age 18 are almost the same.?? On average, the number of children aged 0-4 has the

highest mean value among different child age groups. Also, most male migrants move

2"The Cox proportional hazards model makes no assumptions about the form of h(t) (non-
parametric part of the model). Once h(t) differs by individual, the hazard of trip j of migrants
i is hi;(t|X) = h(t)o; exp(B'X;;), a Cox regression with shared frailty can be applied, capturing
individual random effect.

2887% among all trips, 87% among the uncensored trips, and 82% among the censored trips
migrants have at least one child when they move to the US.

29The sum of average number of sons and daughters under 18 is slightly less than the average
number of children under 18, because the number of children is from “life143” original data file,
in which children’s gender is unknown. While number of sons (daughters) under 18 is calculated
based on “persl43” data file, in which some observations have missing values for year of birth or
some other relevant information, resulting in the attrition. In addition, I ignored the death of a few
children because of their small proportion. Restrict to observations which have accurate record of
children, a robustness check gives consistent results.
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without spouses traveling together (96% of trips).

Some indicators are only available for the last US trip. In Table 3.3, the average
English proficiency for the entire sample is 1.24 which is between 1 (Do not speak,
but understand some) and 2 (Do not speak, but understand much).?® 2% of migrants
have no job, suggesting that most of the sample work to earn money in the US.3!

The second pair of columns in Table 3.2 and Table 3.3 are for the finished US
trips (Uncensored), and the last pair of columns are for the unfinished trips (Cen-
sored). In Table 3.3, the second and last pairs of columns are for return migrants
and migrants who are still in the US at the time of survey (Stayer), respectively.
On average, return migrants and stayers differ significantly in many variables: return
migrants have a shorter migration duration, have fewer years of schooling, are more
likely to be currently married, and have more children under age 18. It seems that
migrants with more family members are more likely to return to Mexico. Also, com-
pared with stayers, return migrants tend to be illegal migrants, have lower English
proficiency, travel before IRCA, and live in Mexican communities which are closer to

their destinations.

30In the last US trip, among male migrants, 42.44% report “Doesn’t speak nor understands;”
24.44% report “Doesn’t speak but understands a little;” 9.07% report “Doesn’t speak but under-
stands well;” 18.65% report “Both: speaks and understands a little;” 6.42% report “Both: speaks
and understands well.”

31Table 3.3 shows the frequency of distribution for how they get a job in the US. In addition, among
these migrants in their last US trip, 0.80% have a professional job; 35.73% are in the agriculture
sector; 20.07% are skilled workers in manufacturing; 20.26% are unskilled workers in manufacturing;
16.98% are in the service sector; 2.79% are sellers; 0.95% are in the transportation sector; 2.42% are
unemployed.
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3.4 Hazard Model Results

3.4.1 All US Trips

The basic results of applying the Cox hazard model to all US trips are presented in
Table 3.4 in which the hazard ratios are reported.?? Errors are clustered at individual

level .33

e Marital Status and Children

In Table 3.4, using the Currently Married as the benchmark, Consensual Union,
Never Married, and Once Married but Not Now have a hazard ratio which is signif-
icantly less than 1. Migrants in these three categories, compared with the currently
married, have a lower hazard rate (possibility of return) and a longer duration in
the US. Compared to marriage, consensual union may require less commitment, thus
married men may feel more responsible for the family and more obligated to return.
Never married men have the lowest hazard, and thus the longest stay. The divorced
or separated or widowed migrants in the category Once Married but Not Now have a
shorter stay than never married migrants, but the difference is not significant.

In Table 3.4 column (2), one more child under 18 increases fathers’ hazard by
1.90%, leading to a shorter stay in the US. Though an extra child causes additional
financial burden on migrants and encourages them to extend the length of stay, the
increased psychic costs drive them to return sooner. Adult children’s influence is
barely significant.

Table 3.4 column (3) groups children under 18 by gender. One more son under

18 increases fathers’ hazard of returning significantly, while daughters do not have a

32Gince given correct assumption of the shape of hazard rate over time a parametric model is
always more efficient than other models, I use Generalized gamma model to test whether Exponential
model, Weibull model, Gompertz model, Lognormal model, Loglogistic model, and gamma model
are appropriate. However none of them are applicable.

33To capture the individual random effects, the Cox regression with shared frailty can be applied,
but it hardly shows the results given such a big dataset.
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significant effect though the hazard ratio is greater than 1. Although the difference
in hazard ratio (coefficient) is not statistically significant under the Wald test, it may
reflect the patriarchal culture in Mexico to some degree. Migrants with sons may feel
more of a responsibility to return home to mentor sons than daughters.

In addition, column (4) splits number of children under 18 by age. Number
of children aged 0-12 have a hazard ratio which is significantly greater than 1 and
different from the hazard ratios of children aged 13-18.3% Fathers with more children
aged 0-12 have shorter stays, when other variables, including Age, remain constant.
Raising younger children (aged 0-12) is relatively more time intensive and less money

intensive.
e Other Determinants

The results for Schooling are consistent across specifications. In Table 3.4 column
(1), one more year of schooling decreases the hazard rate (possibility of return) by
5.35%.%5 In addition, having illegal migrants as the benchmark, green card holders
or citizens in the US are expected to stay longer in the US, because they have gotten
the necessary certification to stay legally in the US as long as they want. Migrants
with legal visas stay shorter than illegal migrants, probably because it is more costly
for illegal migrants to cross the border, and they are more willing to extend the US
experience to earn sufficient money to cover the higher costs. Also, most of the visa
holders get the visa because of contracted jobs. When the contract ends, the migrants

have to go home. They cannot make duration decisions as freely as illegal migrants.

3.4.2 Last US Trip

Studying migrants’ last US trip helps to understand the selection among migrants

on observable variables. The basic results from the Cox hazard model for the male

34The Wald test indicates that the coefficients on children aged 0-12 and children aged 13-18 are
statistically significant.
35(100%-94.49%)-(100.16%-100%)=5.51%-0.16%=>5.35%
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Mexican migrants in their last US trip are presented in Table 3.5. Migrants stay
shorter when they are married, have more children under 18, especially children aged

0-12 and boys.
e Human Capital

In Table 3.5 column (1), one more year of schooling decreases the hazard rate
(possibility of return) by 8.48%.3°

Figure 3.1 shows the relationship between the hazard of returning and years of
schooling, which is a U shaped graph. The bottom of the graph lies at around 11 years,
indicating that duration is an inverted U function with respect to years of schooling
with the peak at 11 years. In their last US trip, 92% migrants have years of schooling
under or equal to 11: among those with 11 or fewer years of schooling, the hazard
of returning decreases as years of schooling increase. Thus, more educated migrants
stay longer in the US. Migrants with very low education levels may be difficult to find
a good job and fulfill their expectations in the US, feeling disappointed, so they may
return sooner. Among migrants with 11 or more years of schooling, more educated
ones stay shorter. It may be easier for them to achieve their targets of earnings in
the US, or get better-paid jobs upon returning because of the lower supply of high
educated people in Mexico than the US. Figure 3.2 shows the similar graph using the
sample with all US trips.

Occupation, which is highly correlated with schooling, is not included in this
study, mainly because migrants’ occupations in the US are time-variant and highly
endogenous. Having variables for migrants’ occupations before migration in the spec-
ifications (not shown here), migrants who have Mexican jobs in manufacturing and
service sectors stay longer than migrants who are unemployed or have jobs in sales
or transportation sectors in Mexico. Migrants who have a professional job in Mexico

have the shortest stay. This is consistent with the analysis for schooling. The most

36(100%-91.11%)-(100.41%-100%)=8.89%-0.41%=8.48%
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educated migrants with professional jobs and the least educated migrants with no job
return sooner.

In Table 3.5 columns (2)-(5), overall, with higher English proficiency, migrants
are more likely to stay longer in the US. The average level of migrants’ English
proficiency is low.3” Most of the migrants who have better English skills (more human
capital) may adapt to the new environment better, receiving higher wage rates and
suffering less psychic costs. In the meantime, longer durations suggest migrants’

longer exposures to English (Chiswick 1978), improving their language skills.?®
e Other Determinants

Table 3.4 and Table 3.5 show different results for ITRCA. The possible reason is
that migrants who travel before IRCA are different with migrants who travel after
IRCA in unobservable factors.

In Table 3.5, migrants without a job return sooner than migrants who get their job
by recommendation (benchmark), which probably suggests a stronger social network.
Also, contracted migrants have to return when they finish their contract; their choices
are more limited than migrants who get a job by recommendation or searching by
themselves. Migrants who get the job by searching may have higher transferable abil-
ities or higher English proficiency, and they should be able to find jobs by themselves
even if they lose the first job in the US, thus they may have longer stays compared
with the benchmark.

After adding exchange rate and unemployment rates in the analysis, Table 3.6
reports that the substitution effect from a higher exchange rate outweighs its income

effect: migrants are willing to stay longer in the US. The unemployment rate in Mexico

37The average English proficiency for the entire sample is 1.24 which mean the average level is
between 1 (Do not speak, but understand some) and 2 (Do not speak, but understand much).

38If I add an interaction between English Proficiency and Age in these specifications, the hazard
ratio of this interaction term is greater than 1. The effect of English Proficiency on the duration is
lower for aged migrants. But the Schooling does not show any significant effects on English Profi-
ciency’s effects on duration when having an interaction between English Proficiency and Schooling.
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or the US has either a statistically insignificant or an economically insignificant effect
on the migration duration. Also, this table shows that higher wage rates in the US
are associated with longer stays.

Though not shown here, the robustness check with migrants’ first US trip shows

consistent results with Table 3.5.

3.4.3 Robust Check with the Total Duration

In Table 3.7, I use the total US duration as the dependent variable. Independent
variables are measured in migrants’ first US trip. All results are consistent with the
previous results. Migrants who are married, have more sons under 18 return sooner.

Regarding Number of US Trips, which is a time-invariant variable in Table 3.4
(Num. of Previous US Trips) for each trip and Table 3.5 (Total Num. of US Trips)
for the last US trip. Even having more trips before, migrants experience shorter stays
in the each trip.3® Though migration duration of each trip is shorter, Table 3.7 shows
that the total duration is longer for migrants with more trips.

Furthermore, Table 3.7 shows that having the same number of US trips, longer
distances between migrants’ home in Mexico and their destinations in the US give a

longer stay. This is consistent with Table 3.4 and Table 3.5.

3.4.4 Adult Children Take Care of Young Children

Table 3.8 adds the interaction terms between variables for adult children and children
under 18 into regressions. The interaction terms between Num. of Sons under 18
and Num. of Adult Children in columns (1) and (4) have a hazard ratio which is
significantly less than 1. Adult children do not have a direct effect on their fathers’

migration duration. But they may take care of their younger siblings by spending

39Tt is highly possible that more number of trips decrease fathers’ psychic costs. In fact, the
interaction between Num. of Children (under 18) Waiting and Total Num. of US Trips from the
last US trip has a hazard ratio which is barely significantly less than 1, and so does the interaction
between married and Total Num. of US Trips.
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more time, rather than money, with them. Their caring decreases their fathers’
psychic costs and lengthens the duration. However, this only holds true for sons.

The help offered by adult children to look after little children aged 0-4 matters
significantly in columns (2) and (5). Taking care of a baby requires more time. With
adult children around babies, fathers in the US take a relief and stay longer.

Adult daughters are more supposed to take care of younger brothers, columns (3)
and (6) verify this. Adding the interaction term between Num. of Adult Daughters
and variables for different age groups for children shows that fathers stay longer if

their adult daughters take care of children under 4.

3.4.5 Traveling or Waiting

Table 3.9 focuses on the story of family members traveling to the host country or
waiting in the home country. Columns (1) and (5) split the number of children into
the number of children under 18 traveling with their fathers, the number of children
under 18 waiting in Mexico, the number of adult children traveling with their fathers,
and the number of adult children waiting in Mexico.

Adult children have no significant effect on their father’s duration in the US,
regardless of whether they travel or wait. In column (1), one more child under 18
traveling decreases the hazard of returning by 23.5% (100%-76.50%), holding other
variables constant, while one more child under 18 waiting in Mexico increases it by
2.33% (102.33%-100%). Having children traveling with, migrants suffer lower psychic
costs, which outweigh the increase in the costs of raising children in a more expensive
country. Fathers with children in the US stay longer than fathers having children
waiting in the home country.

Though Num. of Daughters Waiting has no significant coefficient, the compan-
ionship offered by daughters in the host country has an effect as important as sons

statistically. This is shown in Table 3.9 columns (2) and (5), which divides Num. of
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Children under 18 by gender and by whether they travel or not.

In columns (3), (4), (7) and (8), I use a dichotomous variable, Married (Religious
or Civil), to replace the set of dichotomous variables for marital status, and add
variables for spouses of household head traveling or waiting. Not married men stay
longer than married men with wives traveling with them, and the latter ones stay
longer than married men with their wives waiting in the home country. Married men
with wives visiting them during the migration duration stay even longer than men

with spouses traveling.

3.4.6 Robustness Check with Other Survival Models

When modeling a Cox proportional hazard model (and some other parametric mod-
els), an important assumption is the proportional hazards: the hazard ratio is propor-
tional over the entire baseline. Actually, the specifications above fail the Schoenfeld
Residual test globally. But Hancock and Mueller (2010) mention that if this assump-
tion is violated, it simply means that the coefficients represent a kind of “average”
effect over the period of observation, so the concerns about the violation of this as-
sumption are often unwarranted.*® However, this assumption may not be a problem.
I utilize alternative methods to fix the specifications.

The Piecewise-Constant Exponential (PCE) model is a semi-parametric continu-
ous time duration model as well. But it does not assume the hazard ratio is propor-
tional. Actually, it reveals how the hazard rate varies over time. I apply the PCE
model to all Cox specifications above, resulting in consistent conclusions. In addition,
results from the Stratified Cox models and logit models give consistent results with
the Cox model.

Though the results of above regressions support the utility maximization model

and corresponding hypotheses, the causality is not addressed if migration duration

40See chapter 31 in Hancock and Mueller (2010).
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plans, marriage and fertility decisions are simultaneously determined.

3.5 Conclusion & Discussion

This paper builds a utility maximization model to show the trade-off between avoiding
psychic costs from missing family members and accumulating money to support their
consumption when economic migrants make decisions on the migration duration.
The Cox models are employed to study the determinants of Mexican migrants’ US
duration.

Empirical results suggest that single men are more likely to have longer durations
than men in consensual unions, who then stay longer than married men. Fathers with
more children, especially more little children and boys, have shorter stays, because
taking care of these children is more time intensive. Family members traveling with
migrants lengthen their migration duration.

In addition, there is a non-linear relationship between education and duration.
A threshold education level may exist. Migrants stay longer as years of schooling
increase from low levels to the threshold, and then stay shorter as years of schooling
increases to levels above the threshold. In Mexico-US migration, the threshold is
around 11 years. The empirical results could change by migration flows. Finding out
the threshold education level could be meaningful to the migration policy design for
both countries.

The focus of this study is on the economic migrants whose main goal of migration is
wealth accumulation, meanwhile the arguments about the trade-off are still applicable
to family migrants who migrate for family reunion. To decrease the psychic costs of
concerning family members abroad, people may give up their current job in the home
country and travel to the host country. When they hold a high paid job in the home
country, they may feel more reluctant to move, at the same time their high income

in the home country may shorten the duration of family members’ migration.
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Table 3.2: Summary Statistics of MMP Male Household Heads’ All US Trips

Entire Sample  Uncensored Censored

Mean STD Mean STD Mean STD
Duration of Each Trip (M) 17.79 3798 14.12* 28.53 71.16 86.81
Age (Years) 34.11  9.69 34.16* 9.70 33.37 9.55
Years of Schooling 427 343  4.11% 336 6.58 3.62
Consensual Union(%) 4 20 4% 19 10 30
Never Married (%) 1 11 1* 10 5 21
Once Married But Not Now (%) 0.4 6 0.4%* 6 1 11
Currently Married (%) 94 23 95%* 22 84 36
Num. of Children under 18 3.02 234 3.07% 236 224 1.82
Num. of Adult Children 0.60 1.62 0.60 1.63  0.51 1.49
Num. of Daughters under 18 1.44 1.41 1.46* 142 1.12 1.26
Num. of Sons under 18 1.48 1.43 1.51* 145 1.05 1.09
Num. of Children Aged 0-4 096 096 0.99%* 097 0.61 0.75
Num. of Children Aged 5-8 0.83 0.97 0.84% 098 0.55 0.77
Num. of Children Aged 9-12 0.69 097 0.70* 0.98 048 0.77
Num. of Children Aged 13-16 0.53 0.91 0.54* 092 0.41 0.74
Num. of Children Aged 17-18 0.21 0.48 0.21 048 0.18 0.44

Num. of Children (< 18) Traveling  0.05  0.33  0.04* 0.29 0.13 0.63
Num. of Children under 18 Waiting 2.97 233 3.03% 235 211 1.81
Num. of Adult Children Traveling 0.04 0.28  0.04* 026 0.08 0.46
Num. of Adult Children Waiting 0.56 1.54  0.57* 156  0.43 1.32
Num. of Sons under 18 Traveling 0.03 0.22  0.03* 0.21 0.07 0.39
Num. of Daughters (< 18) Traveling 0.02  0.17  0.01* 0.15 0.06 0.34

Num. of Sons under 18 Waiting 1.45 1.42 1.49% 1.44 0098 1.07
Num. of Daughters (< 18) Waiting  1.42 1.41 1.44% 142 1.06 1.24
Spouse Traveling with (%) 3 17 3* 16 8 27
Spouse Visited (%) 1 11 1* 9 6 24
Spouse Waiting (%) 96 20 97* 18 86 35
Number of US Trips 6.18 6.57  6.36% 6.66 3.53 4.20
Green Card or Citizenship (%) 25 43 25% 43 34 47
Visa (%) 15 35 16 36 3 16
Travel Hlegally (%) 60 49 60* 49 63 48
IRCA (%) 39 49 36* 48 82 39
Distance between Mexico-US (Km) 1418 375  1415% 375 1462 374
US Unemployment Rate 6.07 147  6.09%* 1.48 5381 1.23
Mexico Unemployment Rate 455 166  4.62* 1.67 3.78 1.33
Exchange Rate 2.60 3.43 2.36*  3.27  5.50 3.99
Num. of Observations 17,052 15,954(94%) 1,098(6%)

Source: Data are from the MMP. They covers 143 communities surveyed from 1982 - 2013. STD stands
for Standard Deviation. * suggests that the difference between means (Uncensored & Censored) is
significant at the .05 level. Variables US Unemployment Rate, Mezico Unemployment Rate, Exchange,

Rate have missing values, thus fewer observations.
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Table 3.3: Summary Statistics of MMP Male Household Heads’ Last US Trip

Entire Sample  Uncensored Censored

Mean STD Mean STD Mean STD

Duration of the Last US Trip (M)  30.73 5841 19.33* 38.63 70.18 89.74

Age (Years) 34.70 10.03 35.10* 10.08 33.32 9.76
Years of Schooling 527  3.81  4.90* 3.78 6.54 3.65
Consensual Union(%) 7 26 T 26 9 29
Never Married (%) 2 15 1* 11 6 23
Once Married But Not Now (%) 1 8 1 7 1 10
Currently Married (%) 90 30 91* 28 84 36
Num. of Children 3.36 276  3.53% 283 277 241
Num. of Children under 18 2.70 2.15 2.84% 222 222 182
Num. of Adult Children 0.66 1.72 0.69% 1.77 0.55 1.53
Num. of Daughters under 18 1.31 1.33 1.37% 136 1.10 1.22
Num. of Sons under 18 1.31 1.63 1.38% 1.33  1.05 1.10
Num. of Children Aged 0-4 079 129 0.84* 091 062 0.76
Num. of Children Aged 5-8 0.71 090 0.75%* 093 055 0.76
Num. of Children Aged 9-12 0.60 0.89 0.64* 092 047 0.76
Num. of Children Aged 13-16 0.50 0.87 0.53% 090 040 0.75
Num. of Children Aged 17-18 0.21 0.48 0.22% 049 0.17 043

Num. of Children (< 18) Traveling 0.07  0.43  0.06* 0.35 0.13 0.62
Num. of Children under 18 Waiting  2.63 216 278 222 209 181
Num. of Adult Children Traveling 0.07 0.42 0.07 040 0.09 048
Num. of Adult Children Waiting 0.59 1.58  0.62* 1.63 0.46 1.37
Num. of Sons under 18 Traveling 0.05 0.28  0.04* 0.24 0.08 0.40
Num. of Daughters (< 18) Travel 0.03 0.22  0.02* 0.18 0.06 0.32

Num. of Sons under 18 Waiting 1.26 1.28 1.35% 1.32 097 1.07
Num. of Daughters (< 18) Waiting  1.28 1.33 1.35* 136 1.05 1.21
Spouse Traveling with (%) 7 26 H* 23 13 34
Spouse Visited (%) 2 13 1* 9 5 22
Spouse Waiting (%) 91 29 94* 24 82 39
Number of US Trips 3.97 4.96 3.97  5.04 397 4.65
Green Card or Citizenship (%) 22 41 16* 36 42 49
Visa (%) 11 31 14* 34 3 16
Travel Illegally (%) 67 47 T1* 45 55 50
English Proficiency 1.24 1.33 0.99* 121 211 1.38
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Entire Sample Uncensored Censored

Mean STD Mean STD Mean STD

IRCA (%) 61 49 55* 50 81 40
Searched Job (%) 26 44 25%* 43 29 45
Contracted Job (%) 12 32 15% 35 3 16
Recommended job (%) 59 49 58* 49 65 48
Other Job (%) 1 8 0 7 1 10
No Job (%) 2 16 3 16 2 15
Distance between Mexico-US 1401 409 1385%* 417 1455 372
US Unemployment Rate 5.91 1.31 5.94* 1.33 5.82 1.24
Mexico Unemployment Rate 4.08 1.52 4.18%* 1.57 3.76 1.32
Exchange Rate 4.30 3.99 3.95% 3.93 5.37 3.97
Monthly Wage in the US ($) 1063.59 1175.25 961.76* 857.78 1419.42 1864.64
Previous US Duration 40.48 61.99  34.50% 5784  61.35 70.83
Mexico Migration 0.37 0.48 0.36 0.48 0.39 0.49
Num. of Observations 4,894 3,797(78%) 1,097(22%)

Source: Data are from the MMP. They covers 143 communities which were surveyed from 1982 - 2013.
STD stands for Standard Deviation. * suggests that the difference between means (Uncensored
& Censored) is significant at the .05 level. Variables US Unemployment Rate, Mexico Unemployment

Rate, Exchange Rate, Month Wage in the US have missing values, thus fewer observations.
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Table 3.4: Cox Model Results for Male Household Heads’ Duration among All US Trips

(1) (2) (3) (4)

Age 1.002 0.979**  0.980**  0.977**
(0.007)  (0.010)  (0.010)  (0.010)
Age Squared 1.000 1.000 1.000 1.000*
(0.0001)  (0.0001) (0.0001) (0.0001)
School 0.945%**%  0.946***  0.946%**  (0.949%**
(0.011)  (0.011)  (0.011)  (0.011)
School Squared 1.002* 1.002* 1.002* 1.002*
(0.001)  (0.001)  (0.001)  (0.001)
Consensual Union 0.764***%  0.764*** 0.764*** 0.768***
(0.037)  (0.037)  (0.037)  (0.037)
Never Married 0.633***  0.638*** 0.636*** 0.670***

(0.080)  (0.082)  (0.082)  (0.086)
Once Married but Not Now 0.675**  0.687**  0.683**  0.705**
(0.117)  (0.118)  (0.117)  (0.118)

Num. of Children under 18 1.019**
(0.008)
Num. of Adult Children 0.975%* 0.974* 0.978
(0.015)  (0.015)  (0.015)
Num. of Daughters under 18 1.008
(0.012)
Num. of Sons under 18 1.027%*
(0.011)
Num. of Children Aged 0-4 1.069%**
(0.013)
Num. of Children Aged 5-8 1.024**
(0.012)
Num. of Children Aged 9-12 1.0317%**
(0.012)
Num. of Children Aged 13-16 0.989
(0.013)
Num. of Children Aged 17-18 1.007
(0.021)

Num. of Previous US Trips 1.045%HF  1.045%F%  1.045%F*  1.045%**
(0.003)  (0.004)  (0.004)  (0.004)
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®) (2) (3) (4)

Green Card/Citizen  0.883%FF  0.890%FF  (.889%F* 0.894FF*
(0.035)  (0.035) (0.035) (0.036)
Visa 2.118%FF  2135%Hx 91340k 2.125%%*
(0.092)  (0.092) (0.092) (0.091)
IRCA 0.913%%%  .923%FF  (.022%F* 0.941%*
(0.023)  (0.024) (0.024) (0.024)
Mex US dist 0.9998%*F*  0.9998%F*  0.9998%F*F  (.9998***

(0.00003)  (0.00003)  (0.00003) (0.00003)

Log Pseudolikelihood -139830.5 -139815.33 -139815.18 -139784.66
Num. of obs 17,052 17,052 17,052 17,052

Source: Data are from the MMP. They cover 143 communities surveyed from 1982 - 2013.
Stars signify the following: *** significant at 0.01, ** significant at 0.05 level, * significant

at 0.1 level. Standard Errors are reported in parentheses.
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Table 3.5: Cox Model Results for Males’ Duration in the Last Trip (Selected Variables)

(1) (2) (3) (4) (5)

Age 1.0293**  1.0296** 1.0070 1.0062 0.9987
(0.0116)  (0.0117)  (0.0137) (0.0137) (0.0138)
Age Squared 0.9996** 0.9996***  (0.9999 0.9999 1.0000
(0.0001)  (0.0001)  (0.0002) (0.0002) (0.0002)
Schooling 0.911***%  0.957*F**  (0.958%** (.959%** (.961***
(0.013)  (0.014)  (0.014)  (0.014)  (0.014)
Schooling Squared 1.004%#%  1.003***  1.003*** 1.003*** 1.003***
(0.001)  (0.001)  (0.001)  (0.001)  (0.001)
Consensual Union 0.813***  (.823*F**  (.824%** (.824%** (.825%**
(0.046)  (0.049)  (0.049)  (0.049)  (0.049)
Never Married 0.431**¥*  0.456%**  0.458%**  0.460*** 0.470%**

(0.062)  (0.065)  (0.066)  (0.067)  (0.069)
Once Married but Not Now 0.552**F*  (.584***  ().586*** (.588*** ().604***
(0.087)  (0.094)  (0.095)  (0.095)  (0.098)

Num. of Children under 18 1.019%*
(0.010)
Num. of Adult Children 0.9734*  0.9743*  0.9784
(0.0149)  (0.0149)  (0.0151)
Num. of Daughters under 18 1.010
(0.015)
Num. of Sons under 18 1.033**
(0.015)
Num. of Children Aged 0-4 1.030
(0.024)
Num. of Children Aged 5-8 1.053%*
(0.024)
Num. of Children Aged 9-12 1.054%**
(0.025)
Num. of Children Aged 13-16 0.990
(0.027)
Num. of Children Aged 17-18 1.007
(0.042)
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0 ) B ) B
Total Num. of US Trips  1.053%**  1.059***  1.060***  1.060*** 1.060%**
(0.005)  (0.005)  (0.005)  (0.005) (0.005)
Distance (Mexico-US) 0.9996***  0.9996***  0.9996*** (0.9996*** 0.9996***
(0.00004)  (0.00005)  (0.00005) (0.00005)  (0.00005)
Green Card/Citizenship 0.4140%*%* 0.5218%** (.5251%** (.5256%** 0.5279***
(0.0224)  (0.0315)  (0.0316)  (0.0317)  (0.0317)
Visa 1.9311%%%  1.3711%F*  1.3843*** 1.3875%** 1.3941%**
(0.1236)  (0.1014)  (0.1028)  (0.1025)  (0.1028)
IRCA 1.027 1.078* 1.095%* 1.095** 1.115%%*
(0.039)  (0.042)  (0.044)  (0.044) (0.045)
English Proficiency 0.714%F%  0.714%%*  0.715%** 0.715%%*
(0.011)  (0.011)  (0.011) (0.011)
Searched Job 0.930* 0.931* 0.929* 0.930*
(0.035)  (0.035)  (0.035) (0.035)
Contracted Job 1.552%**  1.556%** 1 .556%+* 1.554%**
(0.109)  (0.109)  (0.109) (0.109)
Other Job+ 0.694 0.708 0.710 0.718
(0.166)  (0.168)  (0.169) (0.168)
No Job+ 1.516** 1.519%* 1.506** 1.529%**
(0.209)  (0.304)  (0.303) (0.308)
Log Pseudolikelihood -28839.38  -28539.58 -28535.69 -28534.58 -28528.17
Num. of obs 4,894 4,894 4,894 4,894 4,894

Source: Data are from the MMP. They cover 143 communities surveyed from 1982 - 2013. Stars signify
the following: *** significant at 0.01, ** significant at 0.05 level, * significant at 0.1 level.

Standard Errors are reported in parentheses.

80



Table 3.6: Cox Results for Male Household Heads’ Duration - Economic Con-
ditions (Selected Variables)

All US Trips Last US Trip
(1) (2) (3)
US Annual Unemployment Rate 1.005 1.000 0.984
(0.009) (0.018)  (0.021)
Mexico Annual Unemployment Rate 0.876 1.000%*** 1.000
(0.749)  (0.00001)  (0.00001)
Exchange Rate (USD/Peso) 0.9577#4% 0.968%#*  0.975%**
(0.005) (0.007) (0.008)
Monthly Wage in the US 0.999%*#*
(0.0001)
Wage Squared 1.000%**
(3.17¢-08)
Log Pseudolikelihood -97534.874  -24786.22 -19546.70
Num. of obs 12,520 4,370 3,548

Source: Data are from the MMP. They cover 143 communities which were surveyed
from 1982 - 2013. Stars signify the following: *** significant at 0.01, ** significant at

0.05 level, * significant at 0.1 level. Standard Errors are reported in parentheses.
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Table 3.7: Cox Results for Male Household Heads’ Total Duration (Selected Variables)

0 ) G) @ G
Consensual Union 0.896 0.920 0.924 0.925 0.925
(0.062) (0.063) (0.063) (0.064) (0.063)
Never Married 0.637***  0.662***  0.679***  0.679***  (0.686***
(0.072) (0.084) (0.086) (0.086) (0.088)
Once Married but Not Now 0.796 0.804 0.807 0.795 0.808
(0.140)  (0.148)  (0.154)  (0.154)  (0.157)
Num. of Children under 18 1.026**
(0.012)
Num. of Daughters under 18 1.005
(0.020)
Num. of Sons under 18 1.046%**
(0.018)
Num. of Children Aged 5-8 1.043*
(0.026)
Total Num. of US Trips 0.932%*F*  (0.932%**  (0.931*F**  (0.931***  (.931***
(0.004) (0.005) (0.005) (0.005) (0.005)
Log Pseudolikelihood -23467.27 -23221.83 -23218.50 -23217.32 -23214.52
Num. of obs 3,614 3,614 3,614 3,614 3,614

Source: Data are from the MMP. They cover 143 communities surveyed from 1982 - 2013. Stars signify
the following: *** significant at 0.01, ** significant at 0.05 level, * significant at 0.1 level.
Standard Errors are reported in parentheses.
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Table 3.8: Cox Results for Male Household Heads’ Duration - Adult Children and
Children under 18 (Selected Variables)

All US Trips The Last Trip
(1) (2) (3) (4) (5) (6)
Num. of Adult Cld#  0.993 0.980 0.997 0.993
(0.019)  (0.019) (0.018)  (0.019)
Num. of Adult Dau+ 1.031 0.967
(0.027) (0.031)
Num. of Adult Sons 0.964* 0.982
(0.021) (0.024)
Num. of Dau(< 18) 1.010 1.012 1.014 1.007
(0.012) (0.012)  (0.017) (0.017)
Num. of Sons(< 18)  1.035%** 1.036™**  1.045%+* 1.043%**
(0.012) (0.012)  (0.016) (0.017)
Num. of Dau(< 18)x  0.997 0.997
Num. of Adult Cld (0.006) (0.008)
Num. of Sons(< 18)x  0.988* 0.984*
Num. of Adult Cld  (0.006) (0.009)
Num. of Dau(< 18)x 0.988 1.010
Num. of Adult Dau (0.010) (0.013)
Num. of Sons(< 18)x 0.978%F  0.984* 0.978%*
Num. of Adult Dau (0.010)  (0.009) (0.013)
Num. of Cld(0-4) 1.074%*% 1.047*
(0.013) (0.025)
Num. of Cld(5-8) 1.022% 1.046*
(0.012) (0.025)
Num. of Cld(9-12) 1.038%** 1.064**
(0.013) (0.028)
Num. of Cld(0-4)x 0.971** 0.918%**
Num. of Adult Cld (0.014) (0.024)
Num. of Cld(5-8)x 1.007 1.029
Num. of Adult Cld (0.010) (0.018)
Num. of Cld(9-12)x 0.989 0.991
Num. of Adult Cld (0.008) (0.015)
Num. of obs 17,052 17,052 17,052 4,894 4,894 4,894

#: Cld is short for Children. +: Dau is short for Daughters.

Source: Data are from the MMP which covers 143 communities surveyed from 1982-2013.
Stars signify the following: *** significant at 0.01, ** significant at 0.05, * significant at 0.1.
Standard Errors are reported in parentheses.
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Hazard vs. Years of Schooling (The Last US Trip)

Hazard

T T T T T

0 S 10 15 20
Years of Schooling

Data source: MMP, 1982-2013

Figure 3.1: Hazard of Return and Years of Schooling - Last Trip

The relationship between hazard of return and years of schooling is U shaped: mi-
grants with less than 11 years of schooling are more likely to stay in the US as the
years of schooling increases. For migrants whose years of schooling is above 11 years,
they are more willing to return as they have more years of schooling. From Table 3.3,
the average years of schooling is 5.27. Also, 92% of migrants have years of schooling
under or equal 11 in the last US trip, so generally, the rate of returning decreases as
the education level goes up, and migrants will stay longer in the US.
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Hazard vs. Years of Schooling (All US Trips)

Hazard
4

T T T
0 5 10 15 20
Years of Schooling
Data source: MMP, 1982-2013

Figure 3.2: Hazard of Return and Years of Schooling - Each Trip

The relationship between hazard of return and years of schooling is U shaped. From
Table 3.2, the average years of schooling is 4.27. Also, 95% of observations have years
of schooling under or equal 11 in the first US trip, so generally, the rate of returning
decreases as the education level goes up, and migrants will stay longer in the US.
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4 The Determinants of Host Country Language
Proficiency: Investment Strategy, Depreciation,

and Duration

4.1 Introduction

Migrants usually have incentives to invest time, energy, or effort in the host country-
specific human capital, especially the host country language when it is different from
migrants’ native languages. The theory of determinants of language fluency in the
literature shows that the host country language fluency among migrants can be ex-
pressed as a function of three conceptual variables: economic incentives, exposure,
and efficiency (Chiswick and Miller, 1995). Due to the positive monetary return to
host country language skills in the host country (Chiswick, 1998; Chiswick and Miller,
1998; Chiswick and Repetto, 2000; Beiser and Hou, 2000; Dustmann and Fabbri, 2003;
Chiswick and Miller, 2005), migrants may have more incentives to manage this new
language and make optimal investments in acquiring the skills. In the meantime,
migrants face large exposure to the host country language during their migration
experience. Thus many papers report the positive relationship between migrants’
stays in the host country and their language proficiency (Chiswick and Miller, 1995;
Chiswick and Miller, 1998).

However, the relationship between migrants’ durations in the home country, espe-
cially the return trips, and their host country language proficiency has not yet been
widely studied in the literature. In fact, when migrants travel multiple times across
the border and live in their home country for a period of time between migration
trips, the stock of their language capital may change over time. If there is no de-

preciation of language capital and no change in human capital investment strategy,
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as long as migrants invest in these language skills, their host country language profi-
ciency should improve even in the home country. However, if migrants experience an
atrophy of host country-specific human capital, language, because of its limited usage
and the sharply declined exposure to the language, migrants’ return trips to the home
country may lead to lower levels of language proficiency. Furthermore, when migrants
have a lengthy return trip to the home country, not only their exposure to the foreign
language but also their incentives to learn the language would decline, because return
migrants in the home country labor market may invest more time or effort in home
country-specific skills. The longer migrants stay in the home country, the lower their
host country language proficiency, when the investment in this language capital is
insufficient while the deterioration occurs.

To study the relationships between migrants’ durations in both countries and their
host country language proficiency, this paper develops a model of two kinds of human
capital to discuss how migrants” human capital investment strategies change by their
stays in both countries. The model shows that migrants allocate their time to invest
in different kinds of human capital based on the returns to different skills, learning
efficiencies, depreciations of human capital, and the lengths of stays in the places
of both origin and destination. The optimal investments determine their levels of
different human capital, including language skills.

The empirical analysis of this paper explores the determinants of Mexican mi-
grants’ English proficiency in their most recent US migration trips. Mexico and the
United States are two neighboring countries mainly using different languages, and
Mexicans’ English fluency may affect their earnings in the US. In the meantime,
many seasonal migrants travel back and forth across the Mexico-US border, and this
facilitates the study of migrants’ stays in Mexico during their return trips. The re-
sults from the Ordered Probit models show that migrants with longer stays in Mexico

between their trips to the US have lower levels of English proficiency, suggesting the

88



existence of the depreciation of language skills and changes in human capital invest-
ments strategies. In addition, the latest migration experience has a greater effect on
migrants’ language skills than previous migration experience.

Other determinants, including migrants’ education level and economic conditions,
are also discussed. The remainder of the paper is organized as follows. Section 4.2
builds a maximization model to analyze optimal investment strategy: the allocation of
time regarding different skills. This section also develops hypotheses for the empirical
study. Section 4.3 discusses the Mexican Migration Project (MMP) data and the
empirical strategy - the Ordered Probit model. Section 4.4 displays results. Section

4.5 is a summary and discussion.

4.2 Human Capital Accumulation & Depreciation

Viewing language skills as human capital, a simple model can be developed to il-
lustrate how migrants allocate their limited time (or effort) to different skills when
the returns to skills and efficiencies of human capital accumulation differ by country.
The investment strategies play an important role in determining migrants’ levels of

human capital.

4.2.1 Allocation of Time

Consider a migrant planning to move from the home country to the host country. For
simplicity, the migrant invests time (or effort) in two kinds of skills — home country
skills (H) and host country skills (F': Foreign country) to maximize total earnings over
the remaining time in the labor force. These skills depreciate at the same depreciation
rate, 1 —0 (0 < § < 1). H and F can be country-specific and include language skills,
familiarity with the work environment, understanding the culture, information on the
legal system, and other skills which are not highly transferable to other countries. In

this study, English skills are host country-specific to Mexican immigrants in the US.
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In addition, H and F' in the model are not restricted to country-specific skills; if one
of them is used to represent a specific skill, and the other one can represent all other
skills.

A one-trip case is easier for study: the migrant spends n time periods in the
home country and m time periods abroad after entering the host country. Following
Dustmann’s (1999) model of migrants’” human capital accumulation, n and m are
assumed to be exogenous. I also assume they are independent of each other for now.

The migrant has Hy and Fj as initial stocks of human capital at time 0. Regarding
return trips, a return migrant has Hy and Fj upon leaving the host country and
starting to work in the home country.

The migrant invests time, which is standardized to 1 each time period, to gain
human capital. As the migrant spends ¢ and (1-t) in one period in the home country
on H and F, respectively, the monetary costs, psychic costs, and efficiency of learning
are reflected in the human capital production functions: h(t) and f(1 —¢) for H and
F' in the home country, respectively. Since the investment strategy and production
functions may change when the migrant moves to the host country, T use ¢, (1 — 1),
h(t), and f(1—1f) correspondingly after the migrant enters the host country. Though
some skills may be complementary as mentioned by Chiswick and Miller (2003) and
Berman, Lang, and Siniver (2003), and people with higher levels of each skills may be
more efficient in learning different skills, for simplicity, I assume the human capital
productions are independent with the stocks of human capital.

Generally, in the home country, h/(t) > f'(t) > 0 for all 0 < ¢ < 1: it is less costly
or more efficient to learn home country-specific skills, compared to host country-
specific skills. On the contrary, 0 < h/(f) < f/(#) for all 0 < £ < 1 in the host country:

learning host country-specific skills is easier or less costly in the host country.*! In

4“1 These comparisons between human capital production functions are consistent with the findings
in the Chiswick and Miller (1994) and Chiswick and Miller (2007) which show that the acquisition
of host country language skills is inhibited by living in an area where many others speak the same
minority language.
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fact, the cultural distances and language distances may affect the comparison between
R'(t), f'(t), ' (t), and f'(f) (Chiswick and Miller, 2007).*? Also, I assume decreasing
marginal productivity for all production functions.

Using rp, o f and 7, o 5 to denote the returns to different skills (H and F') in the
home country and host country, respectively, the model maximizes migrants’ lifetime

earnings in both countries: £ = Ey + Ep.43
e Earnings in the Home Country

In the first period in the home country, the migrant’s initial stocks of human
capital are Hy and Fy. Earnings in this period is Fy = r,Hy + r¢Fy. Human capital
depreciates during the period while the migrant makes investments. In period 1+,

the levels of skills are

AN BT B L
Hi:5H0+1_5h(t), Fi—6F0+1_5f(1—t).
44

Therefore, the total earnings in the home country, Fj,, are

E, =y, Z Hi 1 +ry Z Fi 4
=1 =1

e Earnings in the Host Country

After n periods’ stay in the home country, the migrant enters the host country,

the human capital levels upon arriving in the host country are:*®

1 -4 1 -4

H,=0"Ho+ 7—sh(t);  Fo=8"F+—=f(1—1).

42Chiswick and Miller (2007) mention the importance of language distances: migrants in the US
with a mother tongue more distant from English are less likely to be proficient in English.

43For simplicity, differences in consumption levels caused by migration are not considered.

44For simplicity, there is no discounting.

451, 4 1 period is the first period in the host country.
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In the period j+1 in the host country:

1—60 L 1—6
. L= 8 _ —
1_5h(f), F; 5Fn+1_5f(1 t).

H;=6§H, +

After m periods’ stay in the host country, the migrant’s total earnings in the host

country, E;, are*t

Ef =7y Z ijl + Tif Z F_},l.
j=1 j=1
e Total Earnings and Decisions

So the total earnings of the rest of life are

E=r) Hoatrd Fatnm) Hiatr) Fia
=1 =1 7=1 7=1
=7y i[(S”H + Lo 51_1h(t)] +ry i[é”F + 1= 5Hf(l — )]
— 1—06 — 1-0
B -6t i 1 -6t
7 Eyc g IR, 4+ —— f(1=1)].
1 Dt RO+ f;[é s F1 1)

The optimal investments (allocations of time) in both the home country and the

host country, which are determined by ¢ and ¢, maximize the migrant’s total earnings.
e Allocation of Time in the Home Country

When ¢ and ¢ satisfy (6 — 1)Hy + h(t) > 0, the level of home country skills will
increase over time in the home country; similarly, if (6 — 1)Fy + e(1 — ) > 0, the
migrant’s host country skills, English skills, will improve. Thus the change in ¢ affects
the human capital stocks.

The comparative statics with respect to durations in both countries are below:

ot

Ao = [rah(t) = rpf' (L= O] A+ [l (£) = 7y f' (1= )] B (4.1)

46For simplicity, there is no discounting.
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ot

Aa—m = [/ (t) =y f'(1—1)]C (4.2)
where
A =l O rs " 1=0)ln= e -0l 5= s o
Al —(it(i;;lna] con p_(d —<;sn:)(i7;1n5] co (0 —(;5"_)5:;1@] .

The sign of g—;; depends on 7, 73, B/ (t), f'(1 —t), and 0.

When the returns to home country skills in both countries (r; and 7,) and the
efficiency of learning home country skills in the home country (h/(t)) are high, 2¢ tends
to be positive. Thus if home country skills are well rewarded in the home country and
highly transferable in the host country, migrants are more willing to spend more time
or effort on these skills as their duration in the home country increases. When the new
construction of these skills is larger than their depreciation, the stock of home country
human capital will rise. In our case of language skills, less effort (time) each period
would be spent on language learning in the home country as migrants stay longer
at home. If the depreciation is greater than the new construction of language skills
each period, return migrants’ language proficiency will decrease when they reenter
the host country.

If we view the return trip as a new migration trip in the model, and these n
periods present the length of stay in the host country, when g—fz > 0, migrants would
invest more in host country language skills each period if they stay longer abroad.

When the returns to host country skills (r; and 77) and the efficiency of accumu-
lating host country skills in the home country (f'(1 —t)) are high, £¢ is more likely
to be negative. If host country skills have high returns in both the home country and

host country, people would spend more time in learning these skills each period when

4"When § > 0.01, A > 0.
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they stay longer in the home country.

Also, the duration of the migration trip (or expected time spent in the host coun-
try) will affect the migrant’s allocation of time in the home country. If home country
skills are highly rewarded in the host country (77, is high), and accumulation of these
skills is efficient in the home country (A'(t) is high), then — > (: moving to a coun-
try which appreciates home country skills, migrants may invest more time in home
country skills with the expectation of a long migration stay abroad. Furthermore,
if the return to host country skills () is very high in the host country, meanwhile
learning them is efficient in the home country (¢/(1 —t) is high), then — < 0: people
will spend more time in the home country to learn host country specific skills when
they expect a long migration experience.

In addition, other comparative statics are

ot ot ot ot
. : . 4,
Th>0, Tf<0, fh>0’ Tf<0 (4.3)

When the returns to the certain human capital are large, more investments will

be put in this human capital each period.
e Allocation of Time in the Host Country

The allocation of time in the host country, ¢, is decided by the following equation:

Al (F) = 77 /(1 - D). (4.4)

Marginal earnings in the host country for each unit of investment (¢) are equal. If
there is no further migration trip, migrants’ allocation of time in the host country
only depends on the returns to different human capitals and the production functions
in the host country. In fact, -2 a* > 0 and 7= < 0; migrants would invest the extra

unit of time to skills which give a higher return in the host country.
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4.2.2 Fixed Life Time

If we assume the migrant’s life time fixed, then m = T'— n. The comparative statics

with respect to the duration in the home country changes to

A/g—fl = [rpl/(t) — rp /(L= A + [Fh/ () — 77 f/(1 = £)]D (4.5)

where

(124"
(1-9)

(16" (1 - 5")
(1-0)

A = —[rph" (t)+rp f"(1-t)][n— |=[rh" (&) +r f" (1=t)][ ] >0

and
(6T — ™) Iné
=5

D= |

When T'—n > n, D > 0. If the migrant’s migration experience is longer than the
duration in the home country, the analysis on comparative statics would be similar
with the original model above.*8

When T"—n < n, D < 0, and the economic story about the returns to skills is
at least twofold. First, the return to home country skills (ry) is high in the home
country, and the return to host country skills (77) is high in the host country, the first
term in the right hand side of equation (4.5) is very likely to be positive and large,
while the [,/ (t) — 77 f'(1 — t)] in the second term is very possible to be negative,
and then g—fl > 0. Even if the host country skills have a large return in the host
country, migrants in the host country will invest more in home country skills as
home duration increases, because they only stay in the host country for a very short

duration.? Second, if the return to foreign country skills (r;) is high in the home

country, and the return to home country skills (77) is high in the host country, then

48In equation (4.1), B > 0.
49The absolute value of D increases as the length of the stay in the host country declines.
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% is very likely to be negative. Only when host country skills are highly rewarded in

the home country, migrants will invest more in host country skills as home duration
increases, although migrants only stay outside of the home country briefly. This case
is not quite possible because of the imperfect transferability of skills across countries.

When T —n=mn, D =0. [ryh/(t) — ry f'(1 — t)] determines the sign of 2t. But if
T doesn’t change, n doesn’t change either. So % suggests how the allocation of time
changes when the life expectancy changes. When the return to home country skills
(rp) is high in the home country, and learning these skills is efficient (h’(¢) is high),
the migrant would invest more time in home country skills each period as their life

expectancy increases; vice versa.

4.2.3 Implications

Although the model above is developed to illustrate how people allocate their time
(or effort) when they plan migration trips, this model can be used to explain the
optimal investments in any two kinds of human capital. For example:

The investments in traditional human capital H and new technology skills F' fit
the model. If people can currently (home) anticipate the wide usage of the new
technology (very high 77¢) in the future (host), they may invest more in the new skills
even when they work on traditional assignments. If the life of the new technology (m)
is expected to be short, people may try to invest more in traditional skills currently.

Furthermore, H and F' in the model can be general training and firm-specific
training, respectively. When the firm-specific training is highly rewarded in the cur-
rent job (ry is high), and the sign of % in equation (4.1) is negative, the longer an
employee being hired, the more time this employee would invest in firm-specific train-
ing. In another word, an employee who has a high probability to be laid off (small n

in the model) may invest more in general training, rather than specific training.
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4.2.4 Hypotheses

Regarding the relationship between language skills and migration, my hypotheses
based on the model are below:

Hypothesis 1: Holding migration experience fixed, the longer the home country
(Mexico) duration between migration trips, the lower migrants’ host country language
proficiency (English in the US).

The host country language is usually regarded as host country-specific skills. If
the return to host country language is very low in the home country, ry = 0, then % is
more likely to be positive. The longer migrants stay in Mexico, the larger depreciation
of English they would experience, at the same time, they would invest less (1 — ) in
English each period. Furthermore, viewing migrants’ return trips to Mexico as new
migration trips in the model (The US becomes the home country, and H is English
skills), when 7, = 0 and % < 0, the longer return migrants stay in Mexico, their
investment in English in the US each period would decline. In this case, even when
migrants’ duration in the US keeps constant, migrants’ total investment in English
over time in the US is smaller if they expect a longer Mexico duration between trips.

Regarding Mexicans’ duration in Mexico before their first migration trips, it is
very possible that the longer their work experience before migration, the lower their
English proficiency. First, when g—fl > 0, if they stay long in the home country, they
would spend less time on English training each period. Second, more years of work
experience in Mexico suggests an older age at entering the US, and migrants’ learning
abilities may decline as their ages increase. Third, although the time available for
investment in the model is one unit each period, older people may be less willing
to invest in the human capital because of their higher opportunity costs of time,
thus they may invest less to all human capital, including English skills. Even when

migrants spend the same years in the US, older migrants tend to have lower levels of

English proficiency.
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Hypothesis 2: The longer migration duration (US experience), the higher mi-
grants’ host country language proficiency.

Migrants’ allocation of time in the host country is determined by equation (4.4). If
host country skills acquired each period in the host country is greater than the human
capital depreciation, migrants’ English skills will improve. In fact, since % < 0, the
higher the return to English skills in the host country, the more time would be invested
in English training each period in the US. In addition, if the return to English ()
in the US is high enough to make 8‘9—7; < 0, when migrants plan to live long in the
US, they would invest less in home country skills and more in English skills before
their migration trips. Thus longer stays in the host country lead to higher English
proficiency of migrants.

Hypothesis 3: The most recent migration experience contributes more to the
improvement of migrants’ English skills, compared to previous migration experience.

When migrants have multiple migration trips, their English skills accumulated in
previous migration experience may depreciate as time goes on. Also, if we view the
return trip as a new migration trips again, ¢ is the proportion invested in English.
When % < 0, facing future return trips to the home country, migrants may invest
more in home country skills in the US, rather than English, in their previous migration
experience.

Hypothesis 4: Changes in the returns to skills would lead to different time alloca-
tion.

When the returns to skills change, the investment strategy would change accord-
ingly. Empirically, I consider how the exchange rate of US dollar to Mexico peso
affects the allocation of time. When the exchange rate increases, the Mexico peso
depreciates, and the purchasing power of US dollars in Mexico increases, we can think

of this as 73, and 77 increasing in the same proportion. According to equations (4.1),

(4.2), and (4.3), t would change, so do migrants’ levels of English proficiency.
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4.3 Data and Methodology

The data for the empirical study are from the Mexican Migration Project (MMP),
which is a unique source of data on the contemporary Mexican immigration to the
United States.®® It is specially designed to capture the experiences of those who
transit back and forth between Mexico and the US. The MMP provides information
on migration history of household heads. I expect an ideal dataset would offer records
of migrants’ language proficiency over time, but the MMP only asks migrants about
their English proficiency in the last US trips.

Excluding observations that have missing values for key variables in the analysis,
my sample includes 3930 male household head migrants in communities numbered 1-
143 in Mexico.”® The sample is limited to migrants who started their first migration
trip before age 60, so most of migrants traveled to the US as an economic migrant,
rather than a family migrant. Both return migrants and migrants who stay in the
US at the time of the survey are included. A very small sample of migrants who were
born in the US is dropped.

The description of variables and summary statistics are provided in Table 4.1.
Since migrants were surveyed in either Mexico or the US, some reported their English
proficiency by themselves, while some migrants’ English skills were reported by their
family members. Considering that others’ evaluation of migrants’ English proficiency
may not be precise, I created a set of dichotomous variables, US Other, US Self, and

Mezico (Survey), to indicate how the information on English proficiency is reported.

4.3.1 Duration

The empirical analysis uses the Ordered Probit model to do the analysis, because

English Proficiency is a categorical variable. Migrants’ average level of English is

50The MMP is a bi-national project co-directed by Jorge Durand (University of Guadalajara) and
Douglas Massey (Princeton University).
51The female sample is dropped because of its small size.
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between “1 Do not speak, but understand some” and “2 Do not speak, but understand
much.”

Migrants’ duration in the US reflects greater exposure to English, compared to
their stays in Mexico. To test hypotheses 1 and 2, variables for migrants’ durations
in the US and Mexico are included. Although the dataset doesn’t provide migrants’
expected duration in their last US trips and possibility of return, on average, migrants
spend about six years in the US and six years in Mexico between their US trips at
the time of the survey. In addition, the number of migrants’ return trips may suggest
migrants’ expectation of a future trip, I include Total Num. of Trips in the analysis.
On average, migrants travel about four times across the Mexico-US border.

Furthermore, Age denotes migrants’ age when they arrived in the US in their
first trips. As discussed in the Hypotheses section, older migrants may have lower
investment in English in Mexico, lower learning efficiency, and insufficient investment
in all human capital.

In fact, if hypotheses 1 and 2 hold, it is very possible that a lengthy return
trip decreases migrants’ investment in English each period in the US, or a lengthy
migration trip to Mexico decreases migrants’ investment in home country skills in
Mexico. Interaction terms between Mexico Duration Between and variables related
to US experience should shed a light.

I also break the total migration experience into previous US experience, Previ-
ous US Duration, and US duration in the last US trip, US Duration-Last, to test

hypothesis 3.

4.3.2 Other Determinants

Other determinants are discussed as well. 65% of the migrants traveled illegally to
the US in their most recent trip, they may have lower levels of English proficiency

due to their limited economic opportunities in the host country.
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90% of the migrants were married, and they were more likely to make temporary
migration decisions, rather than permanent ones, because their spouses usually didn’t
travel with them. Their expectation of a shorter migration stay in the US may lead
to lower levels of investment in learning a new language.

Variable School is migrants’ educational attainments when they arrived in the US
in their last trips.’> More educated people may have more innate abilities and study
more efficiently. In the meantime, if they face higher opportunity costs of time, their
intention of investing in human capital may be lower.

Distance to Border denotes the distance from migrants’ home in Mexico to the US
border. This variable captures the fact that northern part of Mexico is richer than
the southern part: the economic conditions may matter. In addition, border states
may have more interactions (trade flows and migrants flows) with the US, people in
the border states in Mexico may have greater exposure to English.

To test hypothesis 4, Fzchange Rate (Peso/Dollar) is included.

Furthermore, considering other human capital in addition to English skills, I also
study the relationship between migrants’ earnings in the US and their durations in

both the home and host countries.

4.4 Results

The Ordered Probit analysis for males is shown in Table 4.2. English Proficiency is

the dependent variable.

4.4.1 Duration

In Table 4.2 columns (1), (2), and (5), the significant positive coefficients on Total

US Duration suggest that a longer US duration is associated with migrants’ higher

52Tn fact, migrants’ years of schooling doesn’t change greatly over time when they started their
first migration trip.

101



English proficiency. In addition, legal migrants’ English skills are better then illegal
migrants, as the negative coefficients on Illegal suggested.

When the total US experience is divided into Previous US Duration and US
Duration-Last in Table 4.2 column (3), using the Wald test the coefficient on the
latter variable is greater than the coefficient on the former one at the 5% significance
level.%3 Tt seems that more recent migration experience has a greater influence on mi-
grants’ English skills due to the depreciation of English skilled acquired in previous
migration trips and probably different human capital investment strategy.

In addition, Table 4.2 shows that more years in Mexico between US trips are
associated with decreases in migrants’ English proficiency, holding migration duration
in the US constant. The depreciation of English skills occur when migrants are in
the home country, while return migrants’ investment in English is not sufficient in
Mexico. In fact, if an squared term of Mezico Duration Between is included in the
analysis, the coefficient on Mezico Duration Between is negative and insignificant,
and the coefficient on the squared term is significantly negative at the 5% significance
level. The negative effects of return trips on migrants’ English proficiency increases
as they stay longer in Mexico to retain the proficiency level, and this suggests lower
investment in English each period in Mexico.

In Table 4.2 column (2), the interaction term between US Duration and Mex-
ico Duration Between has a negative and significant coefficient, while the coefficient
on Mezico Duration Between is insignificant. A longer Mexico duration may cause
lower investment in English skills when migrants are in the US, and the effects of
US duration decreases as the duration of return trips increases. Column (4) gives
consistent results when it breaks the total migration experience to US Duration-Last
and Previous US Duration. Furthermore, column (4) shows that the length of return

trips to Mexico decreases the effects of not only previous migration experience but

53The Wald test takes into account the covariance of the coefficients.
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also the most recent migration experience. There are two possible reasons. First,
when the length of return trips increases, migrants experience a longer adaptation
period in the US during which their English learning efficiency may decline. Second,
since previous US experience and the age at migration are held constant, a longer
return trip suggests an older age in the most recent migration trip, and migrants’
opportunity costs of investment in human capital may increase, while their learning
abilities may decline. Thus migrants acquire less English in their most recent trips.

In Table 4.2, the negative coefficients on Total Num. of US Trips are barely
significant. Migrants with more migration trips may have more future return trips
when they currently stay in the US, so they may invest less in English skills than
those expect to stay longer or permanently in the US.

Some precautions are necessary when interpreting the coefficients, since the causal-
ities between English proficiency and durations in both the home country and host
country are unclear in this paper. It is possible that migrants stay long in Mexico
between US trips because of their inefficiency of learning English in the US and low
levels of English skills. Also, innate abilities and family composition may affect both
migrants’ language learning efficiencies and migration plans. For example, migrants

who stay longer in the US may be more efficient in learning English.

4.4.2 Other Determinants

Table 4.2 also reports how other determinants affect male migrants’ English profi-
ciency.

Migrants who were younger and had more years of schooling upon arriving in
the US learn English better than others. In column (5), migrants are divided into
groups based on their ages and education levels, showing consistent results. With Age
21-30 as the benchmark, migrants arrived in the US under age 20 managed English

better. With School 1-6 as the benchmark, migrants with more years of schooling
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have higher levels of English proficiency, while migrants with no schooling have lower
levels of English Proficiency.

In addition, Married shows negative coefficients while Children has positive coef-
ficients.

Distance to Border displays significantly negative coefficients in Table 4.2. Mi-
grants who lived farther away from the Mexico-US border appears to possess fewer
English skills, holding the US Duration constant. English may be more frequently
used in the border states in Mexico, compared to other states, then migrants’ expo-
sure to English in Mexico are different. When the Mexico community Fixed Effects,
which captures the characteristics of Distance to Border, are included in the model,
the coefficient on Distance to Border is not significant any more, but results for other

determinants are consistent with Table 4.2.

4.4.3 Exchange Rate

Table 4.2 shows that the higher the Fzchange Rate, the better migrants’ English skills.
Table 4.3 presents how the exchange rate affects the impact of duration variables on
migrants’ English proficiency. In Table 4.3 columns (1) and (3), the coefficients on
the interaction term of Mexico Duration Between and Fxchange Rate are positive and
significant. When the exchange rate is higher, the negative effects of Mexico Duration
Between on English proficiency are smaller. Return migrants invest more effort per
unit of time to the English training when the returns to skills in the US becomes
relatively larger.

In Table 4.3 columns (2) and (3), the coefficients on the interaction term between
Total US Duration and Exchange Rate are negative. The higher the exchange rate, the
lower US duration’s positive effects on English skills. There are at least two possible
reasons. First, as the exchange rate increases, the purchasing power of US dollars may

increase in Mexico. Migrants’ opportunity costs of investing in human capital in terms
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of purchasing power in Mexico increase if they are temporary migrants planning return
trips, resulting in lower investment in human capital in the US. Second, migrants may
invest more in other host country skills which are more valued in the host country than
English skills. To maximize their earnings in the host country, they might decrease

their investment in English in the US.

4.4.4 Earnings

Considering all other possible human capital, Table 4.4 shows the regression analysis
of male migrants’ earnings in their last US trip. Being consistent with the literature,
English skills may increase migrants’ earning in the US. However, Chiswick and Miller
(1995) mention that migrants with higher income in the host country can invest more
money and time in the language learning, suggesting the causal effects of higher
earnings on greater language proficiency. Furthermore, Dustmann and Soest (2002)
point out that potential unobserved heterogeneity and potential measurement error
in the language proficiency measures would lead to the incorrect estimation of the
effects of language skills. Therefore, the causal effect of language skills on earnings is
not addressed in Table 4.4.

Holding English Proficiency constant, US experience, especially the most recent
US experience, increases migrants’ earnings significantly. We can expect improve-
ments of host country skills as migrants stay longer in the US. However, Mexico
Duration Between has negative coefficients across specifications. Similar with the
analysis on English, when migrants stay longer in Mexico between migration trips,
they may have fewer host country skills and lower earnings in the US.

In Table 4.4 column (2), the interaction term between Total US Duration and
Mexico Duration Between is significantly negative, while the negative coefficient on
Mezico Duration Between is not significant. Longer return trips to Mexico may

decrease the positive effects of migration experience, probably because migrants have
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fewer incentives to invest in host country skills. Column (3) shows that the impact
of Previous US Duration is affected by Mexico Duration Between, while the impact
of US Duration-Last is not significantly affected.

Furthermore, Table 2.3 shows that the change in migrants’ US earnings (earnings
in the last US trip-earnings in the first US trip) for migrants with multiple trips,
including return migrants and migrants who have not returned at the time of the
survey, increases as migrants stay longer in the US and stay shorter in Mexico.?

In addition, variable Age reflects migrants’ work experience before their migra-
tion trips holding years of schooling constant.®® The results in Table 4.4 show that
controlling for US duration Mexico experience is negatively correlated with migrants’
earnings in the US, suggesting the low return to home country experience in the host
country.

In sum, mainly due to the depreciation of migrants’ host country human capital

and insufficient investment, a lengthy stay in Mexico between trips is associated with

migrants’ lower earnings in the US, although the causality is not clear in this paper.

4.5 Conclusion

This paper explores the determinants of migrants’ host country language proficiency.
A simple model shows that migrants’ human capital investment strategies in both
the home country and host country depend on returns to different skills, learnings
efficiencies, and migrants’ durations in two countries. When host country language is
not highly valued in the home country, it is very possible that longer durations in the

home country lead to lower investment and lower host country language proficiency.

54The dependent variable in this estimation is the difference in the US earnings of migrants’ first
and last trips. The independent variables are the US duration and Mexico experience between trips,
and the total number of migration trips. This first differencing strategy with two-period panel data
is mathematically equivalent to individual FE estimation which controls for unobserved individual
characteristics. Results with community FE, which subsume survey year FE, and migrants’ travel
year FE are consistent.

55 Almost all migrants finished their years of schooling before moving to the US.
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Employing data from the Mexican Migration Project, the empirical study uses
the Ordered Probit models to study the determinants of Mexicans’ English language
skills. Mexicans have higher levels of English proficiency when they stay long in the
host country and stay short in the home country. It seems that return migrants’
investment in English in Mexico is not sufficient to maintain their English proficiency
after returning to Mexico, where the depreciation of human capital occurs. In addi-
tion, the changes in the returns to skills, such as changes in the exchange rate, affect
the effects of durations in both the home country and host country on migrants’ Fn-
glish proficiency. When the exchange rate is higher, the negative effects of the length
of return trips to Mexico and the positive effects of the migration duration on English
proficiency are smaller.

Although the paper focuses on language skills, the model can be used to study
people’s allocation of investment (time or effort) facing different returns to other
skills. Controlling for migrants’ English proficiency, the empirical analysis of Mexican
migrants’ earnings in the US shows that migrants earn less if they have a lengthy stay
in Mexico between migration trips; migrants’ work experience in Mexico may have a

negative effect on their earnings in the US.
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Table 4.2: Ordered Probit - English Proficiency of Male Household Heads

0 ) G) 0 B
Total US Duration 0.058*** 0.067*** 0.056***
(0.003)  (0.004) (0.003)
Previous US Duration 0.049***  0.058%**
(0.005)  (0.006)
US Duration-Last 0.065***  0.076%***
(0.005)  (0.006)
Mexico Duration Between -0.015%** -0.006 -0.017F*%%  -0.006%  -0.017***
(0.003)  (0.004)  (0.003)  (0.004)  (0.003)
Total Num. of Trips -0.008* -0.003 -0.001 0.003 -0.010**
(0.004)  (0.004)  (0.005)  (0.005)  (0.004)
Total US Duration -0.00017%**
x Mexico Duration Between (0.00003)
Previous US Duration -0.002%**
x Mexico Duration Between (0.001)
US Duration-Last -0.002%**
x Mexico Duration Between (0.001)
llegal -0.179*F*F  _0.172%FF  _0.191%FFF  _0.185%FF (. 192%**
(0.043)  (0.043)  (0.043)  (0.043)  (0.043)
Married -0.118** -0.125%* -0.110* -0.118*%*  -0.120**
(0.059)  (0.059)  (0.059)  (0.059)  (0.059)
Children 0.018%* 0.014 0.019** 0.015 0.009
(0.009)  (0.009)  (0.009)  (0.009)  (0.009)
Age -0.022%%*F  _0.020%**  -0.023*** -0.021***
(0.002)  (0.002)  (0.003)  (0.003)
Age under 20 0.272%%*
(0.043)
Age 31-40 -0.157***
(0.054)
Age 41-50 20,397+
(0.087)
Age 51-60 -0.277*
(0.161)
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(1) (2) (3) (4) ()

School 0.097FFF  0.008%FF  0.096%*F  0.097FF
(0.006)  (0.006)  (0.006)  (0.006)

No Schooling -0.538%**
(0.068)
School 7-12 0.445%**
(0.046)
School 13-16 0.909***
(0.121)
School 17up 0.907%*
(0.156)

Distance to Border -0.0003** -0.0003** -0.0003** -0.0003** -0.0004***
(0.0001)  (0.0001)  (0.0001)  (0.0001)  (0.0001)

Exchange Rate 0.041%%*  0.041%%F  0.044***  0.044%F*  0.045%**
(0.005)  (0.005)  (0.005)  (0.005)  (0.005)
US Oth 0.217F%%  0.211%FF  0.204***  0.206%**  0.226%**
(0.065)  (0.065)  (0.065)  (0.065)  (0.064)
US self 0.584*F*%  (0.561***  (0.573%*F*  (.545%**F (. 587HH*
(0.061)  (0.061)  (0.061)  (0.061)  (0.061)
Log Likelihood -4848.87  -4841.04  -4850.38  -4838.16 -4886.05
Num. of obs 3930 3930 3930 3930 3930

Dependent variable: English Proficiency. Stars signify the following: *** significant at 0.01,
** gignificant at 0.05 level, * significant at 0.1 level. Standard Errors are in parentheses.

+: US Other: Dichotomous variable=1 if reported by families when migrants were in US.
US Self: Dichotomous variable=1 if migrants were surveyed in the US.

Source: MMP (143 communities surveyed from 1982 - 2013).
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Table 4.3: Ordered Probit Results for English Proficiency of Male Household Heads
-Exchange Rate (Selected Coefficients)

(1) (2) (3)
Total US Duration 0.058%**  0.064***  0.064***
(0.003)  (0.004)  (0.004)
Mexico Duration Between -0.020%**  -0.015%FF  -0.021%**
(0.004)  (0.003)  (0.004)
Exchange Rate 0.034%**  0.054***F  0.047***
(0.006)  (0.007)  (0.007)
Mexico Duration Between x Exchange Rate — 0.001** 0.002%**
(0.001) (0.001)
Total US Duration x Exchange Rate -0.0002***  -0.0002***
(0.0001)  (0.0001)
Log likelihood -4846.79 -4844.40 -4841.38
Pseudo R2 0.14 0.14 0.14
Num. of obs 3930 3930 3930

Dependent variable: English Proficiency.

Stars signify the following: *** significant at 0.01, ** significant at 0.05 level, * significant at
0.1 level.

Standard Errors are in parentheses.

Source: MMP (143 communities surveyed from 1982 - 2013).
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Table 4.4: Regression Analysis of US Earnings for Male Migrants in Their Last US Trip

(1) (2) (3) (4) (5)
English Proficiency 0.065***  0.063*** 0.058***  0.057***  0.068***
(0.010)  (0.010)  (0.010)  (0.010)  (0.010)
Total US Duration 0.030%**  (0.032%*** 0.030%**
(0.002)  (0.002) (0.002)
Previous US Duration 0.002 0.006*
(0.003)  (0.003)
US Duration-Last 0.056***  0.055%**
(0.003)  (0.003)
Mexico Duration Between -0.004** -0.001 -0.006%**  -0.004**  -0.005***
(0.002)  (0.002)  (0.002)  (0.002)  (0.002)
Total Num. of Trips -0.016%**  -0.014*** 0.003 0.005 -0.016%**
(0.003)  (0.003)  (0.003)  (0.003)  (0.003)
Total US Duration -0.00005**
x Mexico Duration Between (0.00002)
Previous US Duration -0.001**
x Mexico Duration Between (0.0003)
US Duration-Last 0.0005
x Mexico Duration Between (0.0004)
Illegal -0.070%%*F  _0.068*%*  -0.094*** -0.089***  _0.070**
(0.027)  (0.027)  (0.026)  (0.026)  (0.027)
Married 0.047 0.045 0.055 0.055 0.047
(0.038)  (0.038)  (0.037)  (0.037)  (0.038)
Children 0.005 0.004 0.009 0.006 0.005
(0.006)  (0.006)  (0.005)  (0.005)  (0.006)
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(1) (2) (3) (4) (5)

Age -0.006***  -0.005%**  -0.008%** -0.007***
(0.002)  (0.002)  (0.002)  (0.002)
Age under 20 0.022
(0.026)
Age 31-40 ~0.095%**
(0.033)
Age 41-50 L0.145%%%
(0.053)
Age 51-60 -0.132
(0.101)
School 0.008%*  0.009** 0.006* 0.006*
(0.004)  (0.004)  (0.004)  (0.004)
No Schooling -0.071*
(0.039)
School 7-12 -0.009
(0.029)
School 13-16 0.149**
(0.075)
School 17up 0.080
(0.102)
Exchange Rate -0.037*** -0.037*%%* -0.022%** -0.022%** -0.036***
(0.004) (0.004) (0.004) (0.004) (0.004)
R-squared 24 24 28 28 24
Num. of obs 3113 3113 3113 3113 3113

Dependent variable: In(Earnings). Community FE is included. Stars signify the following:
K significant at 0.01, ** significant at 0.05 level, * significant at 0.1 level. Standard Errors

are in parentheses. Source: MMP (143 communities surveyed from 1982 - 2013).
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Appendix A Estimating the Cox Model

This is borrowed from Cleves (2008). Some notations have been changed.

The partial likelihood method cares about the ordering of the time of the migrants’
return occurrence.

Let R(t;) denote the number of cases that are at risk of experiencing an event (the
decision of return) at time ¢;, that is, the “risk set.” Given that there is an event,

the probability that it is observation k(with covariates Xj) fails is

hy(t;) e

ZleR(tj) hl(tj) B ZleR(tj) el

where the equality holds because the baseline hazards cancel out.
Taking the product of the conditional probabilities in the equation above yields

the partial likelihood function:

N B'X; 5
H B’Xz]

j=1 lER

where j denotes the N distinct event times. ¢; = 0 if a migrant has not returned
at the time of the survey (right-censored observations), §; = 1 if the migrant has
returned to Mexico (uncensored observations).

To get rid of the product term, we have:

log(Ly) = > 88X, —log > "%

j=1 IER(t;)

Then we maximize the equation above with respect to 5. It should be noted that
censored observations enter into the calculations only because they determine the size

of the risk set.
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