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Abstract

Diaspora networks are a major source of information for future migrants. While the
existing literature explains the effect of networks on migration decisions through
the size of the migrant community, we show that the quality of the network is an
equally important determinant of the timing and outcome of migration decisions.
We argue that networks that are more integrated in the society of the host country
can give more accurate information about job prospects to future migrants. In a
decision model with imperfect signalling we show that migrants with access to a
better network are more likely to make the right decision — they migrate only if
they gain — and they migrate earlier. We test these predictions empirically using
data on recent Mexican migrants to the US, and exploit the geographic diffusion
of Mexicans since the 1970s to instrument for the quality of networks. The results
give strong evidence that connections to a better-integrated network lead to better
outcomes after migration. Yet we find no evidence that the quality of the network

affects the timing of migration.
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1 INTRODUCTION

It is well-established in the economics and sociology literature on social networks that
communities differ in their ability to aggregate information and reach convergence in be-
liefs, depending on the social structure of the network (Granovetter, 1973, 2005; McPher-
son et al.l 2001; DiMaggio & Garip, [2012). In this paper we study how the ability of
a community to aggregate information affects the success of the recipients of this in-
formation outside the community. We use as an example diaspora networks and the
information they provide to potential migrants, and study how the social structure of
these communities affects the success and the timing of the migration decision through
the quality of information the communities are able to provide.

Prior to moving abroad, migrants face significant uncertainty about their job prospects
abroad, which is why they often seek advice from diaspora networks. Not all these net-
works have the same knowledge about the labour market in the destination country;
some networks are able to provide more accurate information than others. Following the
literature on information diffusion in social networks, we argue that migrant communities
that are well-integrated in the society of the host country have a greater knowledge of
the labour market than ethnic enclaves, whose members typically have few interactions
with the host society. Migrants with access to a well-integrated network receive more
accurate information and are more likely to make the right decision; they migrate if they
can expect to get a job that makes them better off, and they stay if they can expect a
job that makes them worse off.

To fix ideas, we first explore the link between the information flows and the success of
migrants in a 2-period decision model. Initially the migrant has some knowledge about his
job prospects abroad, but not enough to convince him that migration will make him better
off. He then receives information from the network and updates his beliefs of getting a
good job. The more integrated the network, the lower the degree of misinformation, and
the more likely the migrant is to make the right decision.

In a next step we develop this idea further, and study the effect of network quality
on the timing of migration in a dynamic framework. In our model the migrant receives a
signal from the network in every period, and faces the trade-off between migrating now
under greater uncertainty, and postponing the migration decision and obtaining more
information from the network. With every signal he updates his beliefs, and learns over
time about his true odds of getting a good job abroad. The timing of migration is the

solution of an optimal stopping problem; he emigrates once he has enough evidence that



migration is beneficial. This threshold is reached earlier by migrants with access to a
more integrated network, as every signal contains more accurate information.

We test the theoretical predictions using data on recent Mexican immigrants in the
US. Mexicans have had a long tradition of emigrating to the US, but their settlement
patterns have changed over time. Until the 1980s most Mexicans were concentrated in a
few US states, while new arrivals since the 1990s have moved to a large number of places,
which means that we can exploit a significant variation in the size and skill composition
of Mexican communities across the US.

Key to the empirical analysis is measuring the quality of the network and the success
of immigrants. For the quality of the network we use an assimilation index (Vigdor,
2008)), which measures the degree of similarity between Mexicans and Americans in an
area with respect to a wide range of characteristics. The choice of this proxy follows the
observation in the literature on social networks that people with similar characteristics
have more interaction. More interaction in turn leads to a more efficient aggregation
of information, and more accurate information on job prospects that can be passed on
to future migrants. To measure the success of migrants, we take the difference between
wages of Mexicans in the US and in Mexico. As we cannot observe Mexicans in both
countries at the same time, we predict counterfactual wages in Mexico based on observable
characteristics. The larger the difference is between wages in Mexico and the US, the
less successful is a migrant. We address potential concerns about the calculation of
counterfactual wages using selection models, as well as different samples.

Identification of the effect of the network quality on the success and timing of recent
migrants faces two challenges: reverse causality and omitted variables. Migrants with
higher ability may choose to settle in places with more integrated networks, leading to
a spurious positive correlation between the quality of the network and the success of a
migrant. In addition, an omitted variable may drive both the quality of the network
and the success of migrants. Larger networks, for example, may attract lower-ability
immigrants and pay them a lower wage if they work within the community. If at the
same time larger networks are less similar to Americans, network size would produce
a spurious positive correlation between the quality of the network and the success of
migrants.

To address these endogeneity issues we exploit the changes in the diffusion of Mex-
ican communities throughout the United States. While until 1970 most Mexicans were
concentrated in few metropolitan areas — most of them in Los Angeles, Chicago, and

Houston/Dallas, immigrant communities settled in many other places throughout the US



until the 1990s. With the diffusion of migrants, the concentration of Mexicans in small
areas changed significantly. We instrument the assimilation of Mexicans in their local
communities with the change in the concentration of Mexicans in the past, exploiting
the fact that network characteristics were more persistent over time than the success of
migrants within an area.

Our results confirm the first theoretical prediction. Migrants who moved to better in-
tegrated networks are more likely to be better-off compared to staying in Mexico. Yet the
data do not confirm our second hypothesis that better networks lead to earlier migration.
We discuss several possibilities why we cannot find an effect different from zero.

This paper contributes to five strands of the literature. First, it adds to the litera-
ture on aggregation and propagation of information in social networks. The theoretical
literature has established that in social networks that are loosely connected information
spreads faster (Jackson & Rogers| 2007)), and false beliefs are less likely to stick (Acemoglu
et al., 2010; Golub & Jackson) 2010, [2012), because each member of a loosely connected
group receives more information from members with many contacts outside the group.
Alatas et al.| (2012) confirm these predictions empirically at the micro-level for villages
in Indonesia, showing that better-integrated networks are better at assessing the poverty
status of all villagers. At the macro-level, Eagle et al|(2010) show that British communi-
ties with more connections to other communities have a higher GDP. |[Fogli & Veldkamp
(2012) exploit the historical occurrence of infectious diseases to demonstrate a causal
link between better-integrated networks and economic development. While all these pa-
pers show how the social structure of networks affects information flows, and ultimately
outcomes, within a community, this paper illustrates how the ability of a community to
aggregate information has an impact on members outside the community.

Second, it adds a new perspective to the literature on network effects in international
migration. In large parts, the literature defines a network as the number of previous
migrants in a given destination and studies how existing networks affect the decisions and
outcomes of future migrants. One strand of this literature documents that migration is
path-dependent; new migrants move to places where they find an established community
from their home countries (Pedersen et al. 2008; Beine et al.l 2010). Other papers
argue that larger networks are associated with a negative selection of migrants. Larger
networks decrease the moving costs, so that migration becomes profitable even for less-
skilled workers (Carrington et al.| [1996; Winters et al., 2001; Munshi, 2003; McKenzie
& Rapoport, 2010; Beine et al.l 2011). As shown by Umblijs (2012)), larger networks

attract more risk averse migrants, while risk-loving migrants tend to move to smaller



networks. This paper, by contrast, focuses on the quality of migrant networks as a driver
of migration flows. The empirical results show that, in addition to the size of the network,
its quality has an impact on the success of migrants.

Third, it adds to the growing literature on the role of information in migration de-
cisions. As shown by Bertoli| (2010)), the selection of migrants can change significantly
once there is uncertainty about wages abroad. This hypothesis is confirmed by [McKenzie
et al.| (2013), who demonstrate that migrants have false beliefs about their employment
and earnings prospects abroad. Based on a survey of Tongan migrants in New Zealand
they show that prior to migration workers under-estimate both the chances of getting a
job and the earnings possibilities. One explanation they offer is that migrant networks
deliberately report lower earnings to their families at home to mitigate the pressure to
send remittances. In a recent study, Batista & Narciso (2013) confirm the importance
of the quality and frequency of information flows for the flow of remittances. They use
a randomised control trial to increase the communication flows between immigrants and
their networks abroad by providing calling credit to the treatment group. The authors
provide evidence that increasing communication flows may promote higher remittances
and more productive uses of remittances. Another important source of information is
media. [Farré & Fasani (2011) show for Indonesia that access to cable TV significantly
reduces internal migration, because workers have more information about their potential
destinations. Our paper, by contrast, shows that information not only shapes expecta-
tions and influences the decision to migrate, but also has an impact on the success of
migrants.

Fourth, the paper also contributes to the literature on the impact of ethnic enclaves
on the labour market outcomes of immigrants. Borjas| (1995) shows that enclaves create
human capital externalities that persist over generations. Children in ethnic enclaves grow
up in the same closed-up environment, which leads to a persistence in skill differentials
compared to people outside the enclave. Yet enclaves can also have a positive impact on
the labour market outcomes of immigrants. [Edin et al. (2003) find a large positive effect of
ethnic concentration on the earnings of low-skilled immigrants in Sweden. As|Andersson
et al.|(2009) show, the concentration of immigrants also increases the likelihood of getting
a job for new immigrants. While these papers document the impact of networks on the
outcomes of immigrants that have already emigrated, our paper shows that networks
can even have an impact on migration decisions before emigration. Not only do migrant
networks provide help in finding a job once a migrant has arrived, they also provide

information to potential migrants in their home country.



Finally, the paper relates to the literature on the optimal timing of migration. This
strand of the literature began with Burda| (1995), who shows in a real options model that
increased uncertainty about job prospects can lead to considerable delays in the migration
decision. [Moretto & Vergalli (2008) and Vergalli (2008)) show in a similar framework that
the timing of migration can be driven by networks that facilitate the integration abroad.
Our dynamic decision framework builds on a similar methodology, but we explicitly model
the relation between networks, information flows and the migration decision, which allows
us to compare the success and the optimal time to migrate for networks with different
degrees of integration.

The remainder of the paper is structured as follows. In Section [2] we motivate and
extend our argument that more integrated networks provide more accurate information.
We then illustrate the basic intuition in a simple decision model in Section In
Section we generalise the findings from the simple model in a multi-period setting
and present numerical examples. In Section [4] we test the theoretical predictions using

data on Mexican migrants in the US. Section [5| concludes.

2 MIGRANT NETWORKS AS PROVIDERS OF
INFORMATION

Our basic argument is simple: migrant communities that are more integrated in the soci-
ety of their host country are able to give better information to future migrants. Members
of a more integrated community have a better knowledge of the labor market and can
give future migrants more accurate information about job prospects. This argument
is consistent with the strength-of-weak-ties hypothesis (Granovetter} 1973, 2005, which
states that in many situations acquaintances — weak ties — are able to provide more im-
portant information than close family and friends — strong ties, because acquaintances
have less overlap in their social contacts and receive information from outside one’s own
network. In contrast, close friends and family are more likely to have the same contacts
and information sources, so that information easily becomes redundant.

Two examples for migrant networks with different degrees of integration are illustrated
in Figure[I] The figure on the left describes an ethnic enclave. Its members, represented
by the circles, have close connections within the network — strong ties, but very few
connections to the outside world, represented by the crosses. An enclave is a typical

example for a network with a high degree of closedness. This is a pervasive pattern in



FIGURE 1 — ETHNIC ENCLAVE (LEFT) AND LOOSELY CONNECTED NETWORK (RIGHT)

Note: These two panels depict models of migrant networks. The circles represent the migrant network;
the crosses represent information sources outside the network, i.e. native people or the media. The
network on the left is an ethnic enclave, with strong connections within the network but weak connections
to the outside world. The network on the right is a loosely connected migrant network, with strong

connections to the outside world and weak connections within the network.

social networks, to which the literature often refers as inbreeding homophily — the fact
that individuals with similar characteristics form close ties among each other (McPherson
et al., 2001} |Currarini et al., 2009). Examples for such closed-up migrant networks are
Mexican neighbourhoods in Los Angeles or Chinatowns in most North American cities.

The graph on the right represents a well-integrated network, whose members have
weak connections among each other but strong connections to the outside world. Exam-
ples for such groups are the Germans in London or the Dutch in New York.

There are two reasons why a potential migrant receives better information from a well-
integrated network than from an enclave. First, the well-integrated network has more
connections to the outside world. Its members receive more information and therefore
have better knowledge about job perspectives in the receiving country. In contrast to
this, members of an enclave typically have little knowledge of the language of the host
country (Lazear, |1999; Bauer et al., [2005; Beckhusen et al.l |2012). An enclave may offer
job opportunities within the migrant community, but it has very limited information on
the labor market outside the enclave.

Second, members of the well-integrated network only have weak ties among each
other, so that misinformation — false beliefs about the world outside the network —
is unlikely to persist. The members of an enclave, on the other hand, deal mostly with
other members of the enclave. As shown by |Acemoglu et al|(2010) and Bikchandani et al.

(1992), misinformation is more likely to persist in such closely connected communities,



as their members receive most of their information from each other.

To be certain, the two network formations in Figure [1| are polar cases that illus-
trate the differences between migrant networks, while in reality most networks will lie
somewhere in between. In the theoretical analysis, we therefore introduce a parameter

A € [0, 1], which describes the ability of the network to aggregate accurate information.

3 MIGRANT NETWORKS AND INFORMATION: THEORY

Having established that migrant networks differ in their ability to provide accurate in-
formation to future migrants, we now explain how the quality of information affects the
outcome and timing of the migration decision. We first develop a two-period decision
model and show that a migrant with access to a better network makes fewer mistakes in
his migration decision. In Section we extend the model to an infinite-horizon setting

to study how networks affect the timing of migration.

3.1 INTUITION FROM A SIMPLE MODEL

We focus on the decision of a single worker, which allows us to isolate the effect of a large
network on one migrant from feedback effects that may arise if a whole group of people
emigrates[[] We also assume that networks already exist and that their quality is constant
over time.

Consider a potential migrant whose job at home that gives a lifetime income of w = 0.
If he moves abroad he can either get a good job that pays him a discounted lifetime income
of w¥ > 0 or a bad job that pays w? < 0. Before he emigrates it is uncertain which job
he will actually get. If he migrates, he has to pay a sunk moving cost M. We assume that
wY > M; otherwise migration would never be beneficial. For simplicity, we assume that
he is risk-neutral. He migrates if his expected income from migration minus the moving

costs is greater than his income at home,

E(U(k)) = p(k)w + (1 - p(k))w® = M >0, (1)

where p(k) is the belief probability — the belief that he gets a good job abroad — which
depends on his level of information k. Initially, his best guess is a commonly known

probability py. For example, py could be the fraction of previous migrants that got a

1 See Epstein| (2010) for a model of informational cascades within a group of migrants.



good job. If he receives information from the network he will learn more about his actual
odds of getting a good job, so that his best guess changes from py to some other p(k).
Figure [2| illustrates the worker’s decision problem. In the first period t=1 he can
decide whether to emigrate or stay. If he stays, he earns his wage at home, and he
obtains additional information from the network in the second period. The signals from

the network can be of two types,

g: he will get a good job after migration
b: he will get a bad job after migration.

A positive signal ¢ brings him to information set 2A, at which he knows that he has
received a positive signal, but he does not know whether he is at the upper node — and
he actually gets a good job — or at the lower node. A negative signal b brings him to

the information set 2B. Based on the signal he updates his beliefs from py to p(k), with

I { 1 if he receives a positive signal g

—1 if he receives a negative signal b

A positive signal increases his belief probability, while a negative signal decreases it, so
that p(1) > pg > p(—1). The signal is truthful with probability A, which is a function
of the network quality. The more integrated the network, the higher is A and the more
accurate is the information. We assume that networks provide information to the best of
their knowledge, which means that we abstract from networks spreading misinformation
deliberately. Networks provide noisy information about job opportunities because they
do not know any better.

If the migrant gets a good job abroad, then the signal is positive with probability A
and negative with probability 1 — A. The opposite holds if he gets a bad job. Following
our argument from Section [2, a network with more knowledge about the labour market
sends a more truthful signal and spreads less misinformation. As it is unrealistic that a
network has perfect knowledge and completely eliminates the migrant’s uncertainty, we
assume that A < 1. At the same time, A\ has to be greater than % for the signal to convey
a minimum level of truthfulnessP

We assume that only p(1) fulfills Equation (I, so that the worker only migrates if
he has received a positive signal. In the second period only two actions lead to correct

decisions. In the upper node of information set 2A he has received a positive signal, in

2 Otherwise, the signal would either be completely noisy (A = %) or it would indicate the opposite of

the true state of the world (A < 3).
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IF'IGURE 2 — DECISION TREE FOR A POTENTIAL MIGRANT: FIRST STAGE (LEFT), SECOND
STAGE(RIGHT)

Note: Decision tree with 2 stages. The panel on the left shows the first stage only, the panel on the right shows both first
and second stage. In the first stage the migrant only knows the a-priori odds of getting a good job, pp. In the second stage
he receives a signal from the network which is truthful with probability A\. He migrates if the signal is positive and he stays

if the signal is negative.

which case he migrates and gets a good job; in the lower node of information set 25, he
has received a negative signal, so he stays while he would get a bad job if he emigrated.
The remaining two actions lead to a wrong decision — a decision that makes him worse-
off than he would otherwise be. In the lower node of 24 he migrates despite getting a
bad job abroad, while in the upper node of 2B he stays although he could gain from
migration. Table [I|summarises the probability distribution for the terminal nodes on the
decision tree.

TABLE 1 — PROBABILITY DISTRIBUTION OF TERMINAL NODES
Job  Signal Action Probability Decision

1) Good Positive Migrate poA correct
2) Good Negative Stay po(1— A wrong
3) Bad  Positive Migrate (1—py)(1—X\) wrong
4) Bad  Negative Stay (1 —po)A correct

Clearly, the probability of making the wrong decision (rows 2 and 3 in Table [1)) decreases
with the signal quality A. The higher \, the lower is the spread of misinformation.

Proposition. 1 A potential migrant with access to a better network is less likely to make
errors in his decision to migrate. He is more likely to stay when his prospects abroad are

bad and more likely to migrate if his prospects abroad are good.
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The person only emigrates if he has enough evidence that emigration is beneficial —
that is, if the number of positive signals k is at least as great as some threshold value,
k > k*. For simplicity we have assumed so far that one positive signal is sufficient. The
result from Proposition 1, however, does not hinge on this assumption.ﬂ

The aim of this model is to fix ideas, and to provide testable hypotheses, using the
simplest possible framework. The model can certainly be enriched along a number of
dimensions, which we discuss in the following. First, we assume that the migrant is risk-
neutral, so that his decision is based on expected income. It would be possible to model
the objective function as a quasi-concave utility function which allows for risk-aversion.
While such a function would potentially be more realistic, it would leave the qualitative
results in Table [T} more risk-averse migrants would simply require a larger number of
positive signals, but Proposition 1 would still hold.

Also, the objective function does not consider changes in reference points. In our
model the migrant compares the expected income in both countries, without deriving
utility from a comparison with a reference group. A change in reference points — for
example from the average wage in the country of origin to the average wage in the
destination, may create some disutility which lowers the gains from migration (Akay
el al., |2012). As with risk-aversion, the change in reference points would change the

threshold number of signals, but not the error probabilites.

3.2 NETWORKS AND THE TIMING OF MIGRATION

Next, we extend the simple framework to a multi-period model in discrete time, which
allows us to study the effect of the quality of the network on the timing of migration ]
The setting is the same as in the 2-period model. The migrant receives a signal from
the network in every period and learns over time about his true job prospects. In every
period he faces a trade-off between migrating now and waiting for the next signal. He has
to weigh the cost of uncertainty today against the opportunity cost of waiting for the next
signal. If he migrated today he could reap the potential benefits of migration immediately,
but he would also face a higher uncertainty. If he waits one more period he learns more
about his prospects, but he can only benefit from migration in the next period. We model

this trade-off as an optimal stopping problem, in which the potential migrant accumulates

It is possible to extend the model from two periods to an infinite horizon, and to express the
threshold k* as a function of wages, moving costs, the discount factor, and the prior probability. As
shown by Thijssen et al.| (2004), Proposition 1 still holds in such a more general setting.

The general framework in this section follows |Thijssen et al.|(2004) and Delaney & Thijssen| (2011)).
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information and postpones the migration decision until he has sufficient evidence that he
will get a good job. The sufficient amount of information depends on several parameters:
the wages for good and bad jobs, moving costs, the discount factor, and the initial belief
of obtaining a good job.

The number of good signals g(t) evolves according to the law of motion dg(t) = udt,
with ¢(0) = 0 and

1 with probability X if w® and (1 — \) if w?
u =
0 with probability X if w® and (1 — \) if w®

Initially the potential migrant has a prior belief py. With every signal he learns more
about his prospects and updates his beliefs by making a best guess given the available in-
formation. If he has received n signals in total, of which g were good, his belief probability

according to Bayes’ rule is,

’ P(n, g|G)P(G) + P(n, g| B)P(B)
)\k (2)

= = p(k
=TT R p(k),

Ppo

where P(G) = po and P(B) = 1 —py are the unconditional probabilities of getting a good
or a bad job. We define k := 2g —n as the excess number of good signals to bad signals[]
At a threshold k* the expected gain from migration in Equation equals zero, so
that the worker is indifferent between migrating and staying. The corresponding belief
probability is p* = p(k*). If the number of signals and the belief probability exceed k*
and p*, the migrant will have a higher expected income abroad, and hence emigrates. If
both values are below the threshold, the migrant is better-off waiting for the next signal.
Starting at time ¢ = 0 he will keep the option to migrate open until the number of positive
signals exceeds k*. Solving Equation for k and evaluating at p* = p(k*), we obtain

the threshold number of positive signals,

log ( f**) + log (ﬂ)
= AR (3)
log (25)

The unique solution for k* can be obtained from dynamic programming. Formally

He receives n signals, of which g are good and n — g are bad. The difference between good and bad
signals is g — (n — g) = 2g — n.
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deriving the solution is mathematically demanding, as k* depends on p*, which in turn is
a function of several parameters, p* = p(\, 7, w®, w?, M). To demonstrate the mechanics
of the model we present a simple numerical example and refer the interested reader to
the Appendix for a formal derivation of k* and p*. We calibrate the model on the
parameters listed in Table [2| and vary the quality of the network A. After emigration
the worker can either gain 20,000 or lose 10,000 compared to his job at home. The fixed
moving costs are 10,000. He knows that on average 60% of all emigrants get a good job.
The parameter values only serve illustrative purposes, but as we show in the comparative

statics below, the qualitative results hold for a wide range of parameters.

TABLE 2 — PARAMETERS FOR THE SIMULATIONS

w® 20,000 gain in discounted life-time income after getting a good job
w?B  -10,000 loss in discounted life-time income after getting a bad job
M 10,000 sunk moving cost

p° 0.6 unconditional probability of getting a good job

r 0.1 discount rate

A 0.75 probability of a truthful signal

85 06 07 0. 09 1

8
Network Quality
FIGURE 3 — COMPARATIVE STATICS: CHANGE IN THE NETWORK QUALITY A.

Notes: The threshold belief probability p* increases with the network quality A\. With a higher network quality a potential
migrant demands more certainty about his prospects. Right: the threshold number of positive signals k* decreases with the
network quality A\. A better network reduces the uncertainty of migration and the potential migrant requires less positive

information to emigrate.

As we can see in Figure[3] a better network requires a lower number of positive signals.
If the signal is truthful with a probability of 55% he requires 4 positive signals in excess
of negative signals, while he only requires 2 positive signals if the signal is truthful with

95%. This leads us to the following proposition:
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Proposition. 2 A potential migrant who receives signals from a high quality network

emigrates earlier.

Signals with a higher quality reduce the uncertainty more than low-quality signals. A
migrant with access to a good network requires a lower number of positive signals to have
sufficient evidence that emigration is beneficial.

Figure {] shows how the threshold number of positive signals is related to other pa-
rameters. Changes in wages for good and bad jobs, w® and w?”, as well as the moving
costs M work through the expected income channel. An increase in the gains from a
good job, a decrease in the losses from a bad job, or a decrease in the moving costs
increase the expected gains from emigration, so that a lower number of positive signals
is sufficient. The negative relation between k* and the discount rate r is intuitive. A low
discount factor puts more weight on income in the future and leads to low opportunity
costs of waiting, in which case a worker needs many positive signals to convince him to
migrate early. Finally, £* decreases in the prior probability py. If a worker knows that
the majority of migrants get a good job, he does not require many positive signals to be
convinced.

From the model we hypothesise that the higher the probability of misinformation,

the later a potential emigrant migrates.
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FIGURE 4 — COMPARATIVE STATICS: VARIATION IN THE MODEL PARAMETERS

Notes: The graphs show the changes in the threshold number of positive signals k* subject to a change
in the key parameters. In each graph, the other parameters are held constant at the values stated in
Table

4 EMPIRICAL INVESTIGATION

4.1 EMPIRICAL STRATEGY

We now turn to the empirical test of the theoretical predictions. The aim of this exercise
is to present empirical patterns that are consistent with the theoretical predictions, and to
explore the channels through which networks affect migration decisions. While previous
literature concentrates on the size of the network as the main driver of migration flows,
we want to see if the quality of the network also has an impact on the migration outcome
and the timing of migration.

The testable hypotheses are that migrants with access to a better network 1) are less

15



likely to migrate if they actually get a bad job abroad, 2) are less likely to stay if they
would get a good job abroad, 3) they migrate earlier, given migration is beneficial for

them. In a linear specification, the hypotheses translate into the equation

y = a + fnetwork + X'~ + ¢, (4)

in which the outcome of interest y — the probability of making an error in the migration
decision, or the timing of migration — is explained by the network quality, individual
characteristics X, and factors that are unobservable to the econometrician.

In the following, we will test the first and third hypotheses, as both can be tested
with data on actual migrants from the receiving countries. The second hypothesis is
more difficult to test, as it requires information on workers that stay at home but that
would actually gain from migration. In most poor and middle-income countries there are
millions of workers who would gain from migration, but only a fraction actually has the
intention to emigrate, so that it is hardly possible to spot potential migrants in a source
country.

We use data on Mexican immigrants in the US, for which we can observe the char-
acteristics of a large number of communities across the entire US. Mexicans have had a
long tradition of emigrating to the US, which led to well-established Mexican networks
in many US cities. Yet the settlement pattern has changed in the 1990s. While until
the 1980s most Mexicans went to California, Texas, and Chicago, many Mexicans in
the 1990s settled in areas that had no significant Mexican community before, such as
Atlanta, Denver, Raleigh-Durham, Seattle, or Washington, D.C. (Card & Lewis, 2007).
This gradual diffusion of Mexicans across the US means that we can exploit a significant
degree of variation in network characteristics across metropolitan areas and over time,
and link them to the outcomes of recently arrived immigrants. Another advantage of
looking at one nationality is that it reduces unobserved heterogeneity between source
countries, as the network characteristics and the success of migrants probably differ less
within a nationality than between different nationalities.

The estimation of Equation faces two important challenges: measurement and
identification. Measurement of the outcome of interest and the quality of the network
is not straightforward; both variables need to be defined first. While it is possible, for
example, to compute the size of the network from the number of Mexicans in a given
geographic area, it is less straightforward to define factors that describe the quality of the
network. Determining the potential error a migrant makes is equally challenging because

of the absence of a counterfactual. As we can only observe a person either in Mexico or
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in the US but never in both at the same time, we cannot directly compare their situation
in both countries. To measure the quality of the network we use an assimilation index,
which measures how similar Mexicans and Americans are within an area. The choice
of the assimilation index as a proxy for the integration of a network follows from the
well-established fact in the literature on social networks that communities with similar
characteristics are more likely to interact with each other. In our case, this means that
Mexican communities that are more assimilated, are also more likely to interact with
Americans, and therefore have a better knowledge about the labor market in their area,
which they can pass on to future migrants. We also address the problem of a missing
counterfactual by predicting counterfactual wages — the wages a migrant would have
earned had he stayed in Mexico — based on observable characteristics. To tackle the
potential selection problems in estimating the counterfactual wage, we provide several
estimates based on selection models and a matched sample.

Another important challenge is identification of the effect of networks on migration
outcomes, which faces at least two threats. First, unobserved factors may determine the
characteristics of the network and the outcome of interest, and thus bias the estimates
of a simple regression of the outcome of interest on the network quality. A second factor
is omitted variables. There may be many determinants of migration outcomes besides
networks, and it is not sure whether we can control for all these factors so that the
remaining variation only comes from networks. To overcome these empirical problems
we rely on an instrumental variable strategy, in which we exploit past changes in the
geographic concentration of Mexicans. These are a significant predictor of the assimilation
of a network. At the same time, we show that there is little persistence in the success of
migrants settling in a given area over time, which corroborates the exclusion restriction.

In this section we first describe the data sources and the characteristics of the sample.
We then discuss in detail the measurement of the key variables and the IV strategy before

we present and discuss the results.

4.2 DATA AND DESCRIPTIVE STATISTICS
4.2.1 DATASETS

The core datasets used in the regressions are the 2000 US census and the 2010 5-year file
of the American Community Survey (ACS). For the calculation of counterfactual wages
we also use the Mexican census of the years 1990, 2000, and 2010, and we use the US
census of the years 1980, 1990 and 2000 to compute an index for the network quality and
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the instrumental variables.

The US census is conducted every year and includes the entire population. We use
the 5%-samples provided by IPUMS.ﬂ As the census data of 2010 has not been released
yet, we have to rely on the ACS. The 2010 5-year file is similar to census in terms
of variables, number of observations, and representativeness. It combines the 1%-ACS
files for the years 2005-2009. To make incomes comparable over the 5 years, they are
adjusted to 2009 prices. The 2000 and 2010 rounds have a large number of observations,
which ensures that the sample is representative even if we restrict our analysis to recent
Mexican immigrants, which are a very small subpopulation. Furthermore, a Mexican
census is available for the same years, so that we can match the information from the US
census with wages in Mexico. We do not use earlier census rounds for the regressions,
as our identification relies on historical variables, which we can only compute from 1980
onwards. Both the US census and the ACS are representative at the individual and the
household level. Tt contains rich information on individual and household characteristics.
Important for our analysis is information about the age at the time of immigration, birth
place, current employment, education, and family situation.[]

Besides the advantages mentioned above, the US census has two important limita-
tions: it has no direct information on the network of the migrant, and the information
flows between the network and the migrant prior to migration. Other datasets, for ex-
ample the Mexican Migration Project, contain some information on the help of friends
and family members in the migration decision. However, these datasets do not contain
information on the network that goes beyond family and friends, and have limited vari-
ation in networks across destinations. Another limitation of the census data is that it
has no information on wages prior to migration. These would be helpful to compare the
migrants’ situation in Mexico and the US|

The sample consists of Mexican immigrant men who arrived in the US no longer than
5 years before the census. We define immigrants as Mexican citizens who were born in
Mexico and report in the census that they were residing in Mexico 5 years ago. The

sample is restricted to Mexicans aged 18-64 who were at least 18 years old when they

6 Ipums: Steven Ruggles, J. Trent Alexander, Katie Genadek, Ronald Goeken, Matthew B. Schroeder,
and Matthew Sobek. Integrated Public Use Microdata Series: Version 5.0 [Machine-readable
database]. Minneapolis: University of Minnesota, 2010.

The census includes both legal and illegal migrants, although it does not flag them as illegal migrants.
Moreover, the census only includes people that stay in the US long-term; it does not include people
that are on a tourist visa, or any other short-term visitors (Hanson), 2006)).

8 See Appendix for other datasets on Mexicans in the US.
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moved to the US, and who moved to a district with at least 20 Mexicans.ﬂ An outline of
further restrictions to the sample can be found in Appendix [C]

The restriction of the sample to recent migrants is the result of a trade-off between
having a measure of lifetime success on the one hand, and having accurate information
on the network and a less selective sample on the other hand. The gold standard for
measuring the success of migrants would be to compare their lifetime earnings in the
US with counterfactual lifetime earnings in Mexico. Unfortunately, detailed data on the
entire earnings history of migrants is not available. If we used information on migrants
that have been in the US for a long time from a single census round, we would not be
able to reconstruct a migrant’s network at the time of arrival. Moreover, as shown by
Biavaschil (2012) and (Campos-Vazquez & Laral (2012), selective out-migration of more
successful migrants would lead to an under-estimation of the success of migrants. With
the focus on recent migrants we can only measure their short-term success, but we can
obtain a more precise measure of their network, and the sample is less selective.

A potential problem regarding sample selection is the misreporting of the date of
entry. Transient migrants — those who move back-and-forth between Mexico and the
US — tend to report the date of their last arrival in the US, even though they had a
longer history of migration to the US (Redstone & Massey, |2004; Lubotsky, 2007)). H To
reduce the bias from misreporting the year of entry, we only include migrants who state
that they lived in Mexico 5 years ago.

Another concern with data on Mexicans in the US is the undercounting of illegal
migrants. The majority of Mexicans in the United States arrive as illegal immigrants
and only receive their residence permit at a later stage (Massey & Malone] |2002; [Hanson,
2006)). The census does not ask respondents about their legal status. Yet some illegal
migrants may fear negative consequences and choose not to take part in the survey, or
they may not be available for some other reason. The undercount of illegal migrants
can lead to selection bias, if the least-skilled migrants are more likely to be excluded.
While we are aware that undercounting may bias the results, it is important to note that
the extent of undercounting has decreased significantly over the last census rounds, from
40% undercount rate in 1980 (Borjas et al., [1991) and 15-20% in the 1990s (Bean et al.|
2001; Costanzo et al. |2002), to around 10% in the 2000 survey (Card & Lewis, 2007)).

Moreover, Chiquiar & Hanson| (2005) show that undercounting only causes minor changes

9
10

As districts we use consistent PUMAs (public use microdata area).

One reason for the misreporting among transient migrants is the ambiguous wording of the census
question. In 1990 it asked when the person "came to stay", in 2000 the question was when they
"came to live" (Redstone & Massey|, 2004).
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to the wage distribution of Mexicans in the US, which means that there is no systematic

undercount of a particular skill level.

4.2.2 MEASURING THE SUCCESS OF MIGRANTS

Next we turn to the construction of the dependent variable. Following the theory, we
require a measure for an error in the migration decision — that is, a variable that indicates
if a person would be better off in Mexico than in the US. For measuring the error, we
use the difference between wages in Mexico and in the US. The larger the value of this
difference, the higher is the wage in Mexico relative to the US, and the more likely it is
that an immigrant is actually worse-off in the US. While the wage difference may not
be as precise in measuring the error as a binary variable — 1 if the wage in Mexico is
larger, and 0 otherwise — it allows us to use a linear econometric model and instrumental
variables.

To calculate the wage difference, we would ideally require information on earnings
of the same person in the US and in Mexico. This creates a challenge for measurement,
as we can neither observe the same worker in two countries at the same time, nor is the
census a longitudinal dataset that contains information on wages before emigration. To
obtain a Mexican wage nontheless, we predict a counterfactual wage based on observable
characteristics. We attribute to every worker in the US the wage of an average Mexican
worker with similar characteristics. The counterfactual wages can obviously differ from
the actual wages, for example if there is selection into migration, so that there are un-
observable characteristics that make migrants and stayers different from each other. We
discuss the potential of selection bias in light of the recent literature on the selection of
Mexicans in the US, and corroborate our predictions with a number of robustness checks.

From both the Mexican and the US census we use monthly wage data to calculate the
wage difference. As Mexicans in the US and Mexico may differ in the number of working
hours, we adjust wages by the number of working hours in a typical work week, and the
number of weeks worked in a typical year. In addition, we convert Mexican wages into
US dollars and account for differences in price levels using a PPP factor[l"] Initially we
only include workers with a positive income in the wage regressions. Later on, we test
the robustness of the wage predictions using a 2-step selection model on the full sample.

To predict the counterfactual wages, we proceed as follows. We first use the Mexican

census to regress monthly wages on a vector of personal characteristics,

11 See Appendix [C|for a description of the samples and the wage adjustment.
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wage = XpexBMmEx + €, (5)

to obtain an estimate for skill prices in Mexico, BMEX. X mex includes a set of education
dummies, a dummy for marital status, age, and age squared, as well as interactions of
the education dummies with the dummy for marital status, age, and age squared. ¢ is
an error term that captures unobservable determinants of wages. The interaction terms
allow us to have a separate age-earnings gradient for each education level. Because the
coefficients may differ significantly by gender, we run separate regressions for men and
women.

Using the same characteristics for Mexicans in the US, Xyg, we predict the counter-

factual wages as

Wwage = XusBuex. (6)

The difference between the counterfactual and the actual wages yields what we call losses
from emigration. Figure |5/shows the distribution of the losses from emigration for Mexi-
cans with a positive wage income in the US. As we can see, most Mexican workers in the
US are financially better off than in Mexico. The average Mexican in 2000, conditional
on working, earns around 1000 USD per month more in the US. In 2010 the average
difference is even 1400 USD. Yet in both years around 5% of the distribution would be
better off in Mexico, and around 25% have a wage difference of less than 500 USD. If
we include those in the US without income, the share of workers with a positive wage
difference increases considerably.

Due to unobserved factors we potentially over- or under-estimate the counterfactual
wages. The prediction of counterfactual wages in Equation @ assigns to every Mexican in
the US the average wage of a worker in Mexico with the same observable characteristics.
But education, age, gender, and marital status only capture some of the factors that
determine wages. Unobserved factors, such as 1Q, confidence, motivation, or self-selection
into a certain type of firm potentially have a large impact on wages and can explain wage
differentials between workers with identical observable characteristics. If migrants are
positively selected — that is, if they are on average more skilled than comparable workers
in Mexico — we under-estimate the counterfactual wages and undercount the number of
workers who would be better off in Mexico. If migrants are negatively selected, we over-
estimate the counterfactual wages and the losses from emigration.

The literature on the selection of Mexican migrants has not reached a consensus on the
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FIGURE 5 — LOSSES FROM EMIGRATION, 2000 AND 2010

Note: The graphs show the distribution of the losses from emigration in 2000 and 2010, which are
measured as the difference between the counterfactual and the actual annual income. A Mexican in the
US has positive losses from emigration if, based on his observable characteristics, he would have a higher
income in Mexico than in the US. The graphs only include workers with a positive income in the US.
Data sources: Mexican census, US census, and ACS.

direction of selection bias. (Chiquiar & Hanson| (2005) and |Orrenius & Zavodny| (2005) and
Kaestner & Malamud| (2013)) find that the selection of Mexican migrants occurs mostly
at the center of the wage distribution. This view has been challenged by [Ibarraran &
Lubotsky| (2007), |[Fernandez-Huertas Moraga (2011) and |Ambrosini & Peri| (2012)), who
use longitudinal data to show that Mexican migrants are negatively selected from the wage
distribution, in which case we would over-estimate the losses from emigration and classify
too many immigrants as being better off in Mexico. [Fernandez-Huertas Moraga (2013)
demonstrates that the selection pattern depends on the migrants’ location in Mexico. He
finds that Mexicans moving from urban areas are positively selected, while those from
rural areas are negatively selected.

While our cross-sectional data does not allow us to analyze directly the direction
and magnitude of the selection bias, we can get an idea of its importance by using
different samples and econometric techniques for the prediction of counterfactual wages.
In total, we use three different approaches. If we cannot directly observe counterfactual
wages, the second best is to predict them based on Mexicans that are as similar as
possible to Mexicans in the US. We first use a sample of Mexicans that are matched to
similar migrants based on observable characteristics (age, gender, number of children,
education). Based on a probit model we estimate for every Mexican in the initial sample
the propensity of being a migrant, and only include observations in the sample whose
propensity score is above the median. In another approach we restrict the sample to

internal migrants, as these are more mobile and may be more similar to Mexicans in the
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US than the average person in the census. The third approach accounts for selection into
migration, as well as for selection into employment in Mexico. The baseline predictions
only include Mexicans with positive income, which can be an additional source of bias.
Using the matched sample, we estimate a two-step Heckman model, with the number of
children as exclusion restriction.

Another potential source of bias is the misreporting of educational attainment. Ed-
ucation is self-reported in the census, and although respondents do not benefit from
misreporting, there is evidence that migrants over-report their education level (Lubot-
sky|, 2007)), for example to make them look better in front of the interviewer or other
people present at the interview. Although we are aware of this problem, we see no way
of circumventing it.

The wage difference between Mexico and the US measures the success of migrants
based on their economic situation in the first five years after migration. While we believe
that it is a suitable measure, a few caveats about measurement are in order. First, wage
differences may not be the only indicator for the success of migrants. Local amenities,
available housing, and other location-specific factors may contribute to the utility of a
destination. If migrants maximise utility rather than income in their location choice,
then we should not be surprised if a considerable share have wage differentials close to
zero. While non-monetary factors may play a role in location choice, recent literature has
shown that a model of income maximization can explain most of the variation in location
choices of both internal and international migrants (Kennan & Walker, 2011; |Grogger &
Hanson, [2011)).

4.2.3 MEASURING NETWORK QUALITY

Next we turn to the measurement of networks and information flows. The theoretical
model outlines a mechanism that links the social structure of the network to the quality
of information about job prospects, which in turn influences the success of migrants and
the timing of migration decisions. To test this mechanism empirically, we would ideally
need a measure for both the social structure of the network, and the frequency and type
of information flows between the network and the migrant. From the census we cannot
observe these information flows. Other datasets, for example the Mexican Migration
Project (MMP) have some information on information flows, but their sample size is too
small to create reliable measures for networks and have sufficient variation in network
characteristics across the US. Yet, building on the theory, we can proxy the quality of

information by the degree of integration of the network. As outlined in Section[2] there are
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good reasons to believe that better integrated networks have a better knowledge about the
labour markets in a given area, because they have more interaction with the world outside
the network, so that false beliefs would not easily spread in such a community. As it is
most likely that migrants received some information from the network they eventually
moved to, we measure for each migrant the network variable using characteristics of
Mexicans that already lived in the same area.

So the question is how to measure whether a migrant community is well-integrated
in the area. The literature on social networks suggests statistics that measure the degree
of inbreeding homophily — the likelihood that a person only interacts with people of the
same group (McPherson et al.,2001). An enclave would have a high degree of homophily,
as its members interact mostly with each other, but not with people outside the enclave.
A direct measure of homophily requires very detailed data on the connections within a
community. For every member of the community we would have to know her relation to
every other member. We would not be aware of the existence of such data on a large
scale. And even if there was such a dataset, mapping the exact network and calculating
network statistics for communities with a few thousand observations is computationally
demanding.

Following this argument, we proxy the network quality with an assimilation index,
which measures the similarity between Mexicans and Americans in a given area. If
Mexicans and Americans are similar with respect to age, education, fertility, occupation,
and home ownership, they most likely have more interaction with Americans, and hence
the network is well-integrated and has access to more accurate knowledge about the
labour market. If Mexicans and Americans in an area are very different in their behavior,
there is probably little interaction between the two groups.

We calculate the assimilation index at the level of consistent PUMAs. PUMAs (Pub-
lic Use Microdata Area) are small geographic units in the US census, with a population
between 100,000 and 200,000 people. They do not cross state borders, and their bound-
aries are re-drawn with every census, so that the size of each PUMA never exceeds 200,000
people. To make PUMASs comparable over time, the US Census Bureau has introduced
consistent PUMAs, which have the same boundaries from 1980 to 2010, and which are
larger than the original PUMAs. As we want to calculate the assimilation index of the
communities before the most recent migrants arrived, we use consistent PUMAs. To
every migrant who moved to a certain consistent PUMA no longer than 5 years before a
census round, we match the assimilation index of Mexicans that lived in the same area

in the previous census round.
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Following Vigdor| (2008), we calculate the assimilation index in three steps. First,
we use all Mexicans and Americans in the sample, and run for each metropolitan area
separate a probit regression of a binary variable (1 if Mexican, 0 if US citizen) on a

number of observable characteristics,

P(Mexican | X) = F(X3). (7)

X contains the following variables: marital status, gender, education (4 categories,
see Appendix, employment status, number of children, age, and home ownership. We
also include the median income of the person’s occupation in 1990 (variable ERSCOR90)
to see whether migrants work in similar occupations compared to Americans. We use
metropolitan areas for the probit regressions, as consistent PUMAs would in some cases
be too small for the maximum likelihood function to converge. In the next steps, however,
we obtain a distinct index for every consistent PUMA. Using the estimated coefficients

B, predict for every Mexican i the probability that he is in fact a Mexican.

where ® is the cumulative distribution function of the joint normal distribution. Let the
average probability for each PUMA be p,,.

Finally, we calculate the assimilation index for each PUMA as

index,, = 100(1 — p,,)- (9)

The sample for the calculation of the assimilation index is more restrictive than the
sample used in the regressions in the next section. It consists of all Mexicans between 25

and 64 years that live in Metropolitan area with at least 20 Mexicans.

4.2.4 DESCRIPTIVE STATISTICS

Table |3| displays the descriptive statistics for the US census in 2000 and the ACS in 2010.
The average new migrant is in his late 20s, and has a lower secondary education.
Between 2000 and 2010 the losses from emigration decreased; new immigrants were on
average more successful in 2010. At the same time, the increase in the standard deviation
indicates a larger degree of variation in the success of new migrants. The change in the
mean can be caused by at least two factors. Omne possibility is that real wages have

increased more in the US than in Mexico. Another factor is that migrants coming after
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TABLE 3 — DESCRIPTIVE STATISTICS

A: US Census 2000

Variable Obs. Mean SD Min Max
Diaspora Characteristics
Nr of Mexicans 53,322 186,732 257,286 26 1,110,040
Share of Mexicans 53,322 7.7 6.6 0 29.8
Assimilation 1990 43,254 73.9 14.7 35.35 99.98
Income
Monthly income 51,870 1,477 1,096 7 14,614
Losses from emigration 51,668 -704 1,127 -13,594 1,425
Personal Characteristics
Age 53,322 28.6 8.76 18 64
Age at immigration 53,322 26.7 8.73 18 64
High-school dropout 53,322 0.14 0.35
Lower secondary educ 53,322 0.50 0.50

Upper secondary educ 53,322 0.32 0.47
Third-level education 53,322 0.04 0.20
Married 53,322 0.48 0.50
Nr of children 53,322 0.39 0.92 0 9

B: ACS 2010 (5-year sample)
Diaspora Characteristics

Nr of Mexicans 23,488 224,467 275,889 22 1,177,560

Share of Mexicans 23,488 9.87 7.82 0.01 314

Assimilation 2000 21,840 68.11 16.2 37.6 99.8
Income

Monthly income 29,620 1,972 1,484 42 14,860

Losses from emigration 23,288 -1,346 1,471 -14,166 1,704
Personal Characteristics

Age 23,488 31.85 9.17 18 64

Age at immigration 23,488 28.2 9.24 18 64

High-school dropout 23,488 0.11 0.32

Lower secondary educ 23,488 0.42 0.49

Upper secondary educ 23,488 0.38 0.49

Third-level educ 23,488 0.08 0.28

Married 23,488 0.49 0.50

Nr of children 23,488 0.50 1.01 0 9

Note: A unit of observation is a Mexican migrant who moved to the US no longer than 5 years before

the survey. Monthly income is adjusted for working hours, and conditional on working.
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the census in 2000 were more skilled; the share of high-skilled immigrants — those with
more than 9 years of education — increased by 10 percentage points, while the share of
high-school dropouts decreased by 3 percentage points. Besides having better education,
it is also possible that immigrants in 2010 had better unobservable skills.

Over time, Mexicans moved to larger communities with a higher concentration of
Mexicans, and a lower degree of assimilation. The assimilation index has fewer observa-
tions than the other variables, as we were only able to calculate the assimilation index

for metropolitan areas with more than 20 Mexicans.

4.3 IDENTIFICATION

To estimate the causal effect of network quality on the success and timing of migrants,
one would ideally want to randomly assign new immigrants to different types of networks
and observe the differences in the outcome of interest after they have migrated. Given
that such an experiment is not available for Mexicans in the US, an alternative approach
would be to find exogenous variation in the quality of networks that is unrelated to other
factors that may affect the outcome of interest. In the absence of a clean quasi-experiment
— for example a change in migration policies —, we rely on an instrumental variable that
affects the assimilation of a local Mexican community, while it has no direct effect on the
outcomes of interest.

The endogenous regressor is the assimilation index, calculated from the census in
period ¢t — 10 years. We instrument the assimilation index in period ¢t — 10 years with the
change in the concentration of Mexican immigrants in an area between t — 20 years and
t — 10 years. As Figure [6] shows, there is a significant negative correlation between the
change in immigrant concentration and the assimilation index. The slope coefficient of the
fitted regression line is highly significant, and the change in concentration explains 65%
of the variation in the assimilation index. This is intuitive, given that larger communities
attract less-skilled migrants, which are typically more different from natives than previous
migrants.

To be valid as an instrument, the change in immigrant concentration in the past
should not have any direct effect on the success and timing of migration today, besides
the indirect effect through the quality of the network. While this assumption cannot
be tested, it is plausible to assume that changes in the concentration of Mexicans in an
area more than 10 year ago have no direct impact on labour market outcomes today. If

past settlement had a strong direct effect on the success of migrants, we would expect a
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Note: The regression line is assim = 93(0.79) — 4.79(0.15) change in concentration; R? = 0.65.

strong persistence in the success of new immigrants within an area over time. However,
we cannot find this persistence in the data. The correlation over time is positive, but
small: the correlation between wage differentials in 1990 and 2000 is 0.06, between 2000
and 2010 it is 0.33, and between 1990 and 2010 it is zero. The low degree of persistence
suggests that current labour market success is mostly driven by current conditions in the
labour market, rather than past settlement patterns.

In summary, identification hinges on the difference in the persistence of network
characteristics and the success of migrants. While network characteristics persist over a
long time, there is little persistence in the success of migrants. We exploit this difference in
persistence by instrumenting for the network characteristics with past changes in Mexican
settlement patterns, which arguably have no direct impact on contemporaneous wage

differentials.

4.4 RESULTS
4.4.1 NETWORKS AND THE SUCCESS OF RECENT IMMIGRANTS

In this section we estimate the impact of the network quality on the success of migrants.

The basic model for all regressions is

Vit = o+ 3 assimy_,, + avwage, + X', + €ict, (10)

where ;. are the losses from emigration for individual i in area c at time t, which
are regressed on the assimilation index at time ¢ — 10. X is a vector of individual
characteristics, and includes age, age squared, dummies for four education groups, and

marital status. To account for differences in living standards and price levels across
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TABLE 4 — NETWORKS AND THE SUCCESS OF RECENT MIGRANTS

Dependent variable: losses from emigration per month (wage in Mexico - wage in the US)

A: 2000
Full sample Positive income only Selection model
OLS v OLS v Heckman  Heckman-IV
(1) 2) 3) (4) (5) (6)
Assim -4.379%*%* 5 608%** -4.795%** -5.607*** -4.220%** -4.294%**
index 1990 (0.738) (0.758) (0.790) (0.914) (0.464) (1.010)
R? 0.01 0.01 0.01 0.01 0.01
Obs. 41,776 41,776 31,274 31,274 41,776 31,274
First stage
Change share -3.210%*** -3.224%** -3.258%**
1980-1990 (0.024) (0.025) (0.026)
F-Stat 270 268 265
B: 2010
Assim -3.801%%  -3.053%* -2.004 -1.460 -0.908 -3.032
index 2000 (1.219) (1.486) (1.269) (1.684) (1.537) (2.802)
R? 0.03 0.03 0.03 0.04 0.03
Obs. 21,658 21,658 20,192 20,192 21,658 20,192
First stage
Change share -3.999%** -3.997** -4.160%***
1990-2000 (0.052) (0.055) (0.072)
F-Stat 43 42 53

Note: Dependent variable is the difference between a monthly counterfactual wage in Mexico and the
actual wage in the US. The coefficients display the effect of a one-point increase in the assimilation of
the network on the losses from emigration in dollar per month. In all regressions we control for age, age
squared, gender, education, and marital status. In the selection model we use children as an exclusion
restriction in the selection equation. In the IV regressions we instrument the assimilation index in ¢_1q
with the change in the share of Mexicans from ¢_5y to t_19. Standard errors, clustered at the conspuma-
level, are displayed in parentheses. Standard errors in Column (6) are bootstrapped with 100 repetitions.
* p<0.1, ¥* p<0.05, *** p<0.01.
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districts, we control for the average wage of Americans in the same area ( avwage.). €ic
is an error term that captures all variation that is not explained by the other regressors.
The assimilation index only varies at the area level, which is why we cluster the standard
errors at the area level.

Table [4] displays the results for 2000 and 2010. Let us first consider the results for
2000. The estimates in Columns (1) and (2) are based on the entire sample, which means
that they also include Mexican men with zero income. The instrument is strong, with
an F-Statistic of 270, and has the expected negative sign. After controlling for average
US wages and personal characteristics in the first stage, a one percentage-point increase
in the concentration of Mexicans decreases the assimilation index by 3-4 points. In 2000,
both coefficients lie between —4 and —5, which means that an increase in the assimilation
index by one point decreases the losses from emigration by 4-5 USD per month. In terms
of standard deviations, this translates into a decrease in the losses from emigration of 6%
of a standard deviation for every standard deviation increase in the assimilation index.
While this may not seem like a large effect, consider the difference between a network at
the 25th percentile and the 75th percentile of the assimilation index. The difference in
losses from earnings is 265 dollars in absolute value, which is substantial.

By using the full sample, we potentially introduce measurement error in the regres-
sions, as we cannot guarantee that every workers with an observed income of zero indeed
has no income. In columns (3) and (4) we re-estimate the basic model based on a sample
of immigrants with a positive wage income. The OLS coefficient is larger in absolute
value than in column (1), which can be seen as evidence of measurement error. The IV
estimates, in contrast, are identical.

A problem with using the full sample is that we potentially introduce a selection bias
into the model, as workers with a positive income differ in unobservable skills from workers
with zero income. To account for selection-bias, we use a Heckman 2-step procedure. We
first estimate a probit regression of a dummy for having positive income on all regressors
in Equation and a dummy for having a child in the household, which is excluded
from the second stage equation. Column (5) shows the estimates from the second stage,
controlling for selection by including the inverse Mills ratio. In Column (6) we address
both the selection and the endogeneity problem at the same time, by using a Heckman-1V
strategy as described in [Wooldridge| (2002, ch.17). In both models the estimated effects
lie around —4.

While the results are stable across methods and samples in 2000, things are less
clear in 2010. The IV is weaker than in 2000, but still strong enough, yet the estimated
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coefficients are only statistically significant when we use the full sample. When we exclude
immigrants with zero incomes, the results preserve their negative sign, but the coefficients
vary in magnitude and are statistically insignificant. One explanation for not finding a
robust effect is that the financial crisis, which may have diluted the effect of networks on

the success of migrants.

4.4.2 NETWORKS AND THE TIMING OF MIGRATION

Next we test the theoretical prediction that migrants with access to a better network

migrate earlier. We estimate the model

age at immigration,, = a + 8 assimy ,, + X'y, + Eict, (11)

in which X includes dummies for four education groups and marital status. As before,
standard errors are clustered at the area level, and we instrument the assimilation index

with previous changes in the concentration of Mexicans. Table [5| shows the results.
TABLE 5 — NETWORKS AND THE TIMING OF MIGRATION

Dependent variable: Age at Immigration

2000 2010
OLS v OLS 1A%
Ln @ 3) (4)
Assim  -0.0005 -0.009 -0.0017 0.0025

index  (0.0055) (0.008) (0.0014)  (0.0017)

F-Stat 266 44
Obs. 43,154 43,154 21,840 21,840

Note: The coefficients display the effect of a one-point increase in the assimilation of the network on the
age at immigration. In all regressions we control for education and marital status. In the IV regressions
we instrument the assimilation index with the change in the geographic concentration of Mexicans.
Standard errors, clustered at the conspuma-level, are displayed in parentheses. * p<0.1, ** p<0.05, ***
p<0.01.

In both census years, the results are virtually zero. Not even a large increase in the
assimilation index would predict the slightest change in the timing of migration. This
reduced-form result is evidence against our theoretical predictions. Despite the clear
intuition of the theoretical model, as to why migrants with access to better information
emigrate earlier, the data reject this mechanism.

We can think of at least three explanations for not finding an effect. First, migrants
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base the timing of their decision on factors other than networks. According to this
interpretation, networks may well influence if people migrate at all, but conditional on
migrating, they have no further influence on its timing. Factors like family situation
or financial constraints may be more important for the timing than the accuracy of
information about job prospects.

A second potential explanation is that our theory does not consider the intensity
of communication between potential migrants and different types of networks. A well-
integrated network may simply be less likely to communicate with potential migrants
than an enclave. In such a setting, the advantage of receiving more accurate signals and
the disadvantage of receiving fewer of them may balance each other out, which results in
a zero-effect.

Third, due to data limitations, we test a dynamic model with cross-sectional data. If
we had a longitudinal dataset which records the information flows between the network
and the potential migrant over time, we would be able to measure the number of signals
directly. Given such data is not available, we can only observe the quality of the network
and timing of migration, but have no direct information on communication prior to

migration.

5 CONCLUSION

Around the world, migrant communities differ not only in their size but also in their
degree of integration in the host society. In this paper, we study how the integration
of existing migrant communities affects the migration decisions and economic outcomes
of future migrants. Following the economics and sociology literature on social networks,
we argue that more integrated networks have a better knowledge of the labor market in
the destination, and therefore give more accurate information about job opportunities
to future migrants. We first explore this mechanism in a decision model with imperfect
signalling, which predicts that migrants who receive information from better-integrated
networks make fewer errors in their migration decisions, and they migrate earlier.

Using data on recent Mexican immigrants in the US, we test these predictions empiri-
cally. The focus on Mexico allows us to exploit a significant variation in the size and social
structure of migrant communities across the United States. We measure the two variables
of interest — the likelihood of making an error, and the quality of the migrant network —
using the wage difference between the US and Mexico, and an assimilation index which

measures the similarity of Mexicans and Americans in an area with respect to a large
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number of observable characteristics. To overcome omitted variable bias, we instrument
the assimilation index with past changes in the diffusion of Mexicans across the US. Our
results confirm the first hypothesis. Migrants with access to a better-integrated network
had a significantly larger wage differential between the US and Mexico, and hence were
less likely to make an error in their migration decision. We find no evidence, however, for
the second hypothesis. The quality of networks has no effect on the timing of migration
decisions.

With its focus on the quality of networks, this paper offers a new perspective on the
role of networks in international migration. While the previous literature has proxied
the strength of migrant networks through their size, we show, both theoretically and
empirically, that the quality of networks has a sizable impact on the economic outcomes
of migrant.

In addition, the theoretical model and the empirical findings offer new insights for
the study of social networks in general. Most of the empirical literature focuses on the
impact of the architecture of social networks on individual members of the network. Our
paper shows that the social structure of networks also affects people outside the network
— in our case potential migrants who still live in the country of origin — through the
network’s ability to aggregate information. If more integrated communities have better
knowledge and are able to provide more accurate information, this benefits the recipients
of the information.

The empirical analysis, while informative, is constrained by the available data on
networks and information flows. The assimilation of migrants in a given area is a first
step towards mapping the social structure of immigrant communities, but more detailed
data on connections between immigrants would permit a more accurate description of the
integration of these communities. Also, in our data we do not directly observe informa-
tion flows, which is why we assume that migrants received information from an existing
community in the destination. More detailed data on the type, frequency, and content of
information flows would give important insights into the exact channels through which

information flows affect migrant outcomes.

33



REFERENCES

ACEMOGLU, DARON, OZDAGLAR, ASUMAN, & GHEIBI, ALl PARANDEH. 2010. Spread

of (Mis)Information in Social Networks. Games and Economic Behavior, 70, 194-227.

AKAY, ALPASLAN, BARGAIN, OLIVIER, & ZIMMERMANN, KrAus F. 2012. Relative

Concerns of Rural-to-Urban Migrants in China. Journal of Economic Behavior and
Organization, 81, 421-441.

ALATAS, VIVI, BANERJEE, ABHIJIT, CHANDRASEKHAR, ARUN G., HANNA, REMA, &
OLKEN, BENJAMIN A. 2012. Network Structure and the Aggregation of Information:
Theory and Evidence from Indonesia. NBER Working Paper, 18351.

AMBROSINI, J. WILLIAM, & PERI, GIOVANNI. 2012. The Determinants and the Selection
of Mexico-US Migrants. The World Economy, 35(2), 111-151.

AMUEDO-DORANTES, CATALINA, & MUNDRA, KusuM. 2007. Social Networks and
their Impact on the Earnings of Mexican Migrants. Demography, 44(4), 849-863.

ANDERSSON, FREDRIK, BURGESS, SIMON, & LANE, JULIA. 2009. Do as the Neighbors

Do: The Impact of Social Networks on Immigrant Employment. IZA Discussion Paper,
4423.

BATISTA, CATIA, & NARCISO, GAIA. 2013. Migration and Information Flows: Evidence

from a Field Experiment among Immigrants in Ireland. Trinity College Dublin, mimeo.

BAUER, THOMAS, EPSTEIN, GIL S., & GANG, IRA N. 2005. Enclaves, Language, and
the Location Choice of Migrants. Journal of Population Economics, 18, 649-662.

BAUER, THOMAS, EPSTEIN, GIL S., & GANG, IRA N. 2007. Herd Effects or Migration
Networks? The Location Choice of Mexican Immigrants in the U.S. Research in Labor
Economics, 26, 199-229.

BEAN, FRANK D., CORONA, RODOLFO, TUIRAN, RODOLFO, WOODROW-LAFIELD,
KAREN A., & vAN HOOK, JENNIFER. 2001. Circular, Invisible, and Ambiguous Mi-
grants: Components of Difference in Estimates of the Number of Unauthorized Mexican
Migrants in the United States. Demography, 38(3), 411-422.

BECKHUSEN, JULIA, FLORAX, RAYMOND J.G.M., DE GRAAFF, THOMAS, PooOT,
JACQUES, & WALDORF, BRIGITTE. 2012. Living and Working in Ethnic Enclaves:

34



Language Proficiency of Immigrants in U.S. Metropolitan Areas. IZA Discussion Pa-
per, 6363.

BEINE, MICHEL, DOCQUIER, FREDERIC, & OzDEN, CAGLAR. 2010. Diasporas. Journal
of Development Economics, 95(1), 30-41.

BEINE, MICHEL, DOCQUIER, FREDERIC, & OZDEN, CAGLAR. 2011. Dissecting Network
Externalities in International Migration. CESifo Discussion Paper, 3333.

BERTOLI, SIMONE. 2010. The Informational Structure of Migration Decision and Mi-
grants Selection. Fconomics Letters, 108, 89-92.

BiavascHi, COSTANZA. 2012. Recovering the Counterfactual Wage Distribution with
Selective Return Migration. IZA Discussion Paper, 6795.

BIKCHANDANI, SUSHIL, HIRSHLEIFER, DAVID, & WELCH, Ivo. 1992. A Theory of

Fads, Fashion, Custom and Cultural Change as Informational Cascades. Journal of
Political Economy, 100(5), 992-1027.

BorJyas, GEORGE J. 1995. Ethnicity, Neighborhoods and Human-Capital Externalities.
The American Economic Review, 85(3), 365-390.

BORJAS, GEORGE J., FREEMAN, RICHARD B., & LANG, KEVIN. 1991. Undocumented
Mexican-born Workers in the United States: How Many, How Permanent? Chap. 2,
pages 77-100 of: ABOWD, JOHN M., & FREEMAN, RICHARD B. (eds), Immigration,
Trade and the Labor Market. University of Chicago Press.

BurDA, MICHAEL C. 1995. Migration and the Option Value of Waiting. The Economic
and Social Review, 27(1), 1-19.

CAMPOS-VAZQUEZ, RAYMUNDO M, & LARA, JAIME. 2012. Self-selection Patterns
among Return Migrants: Mexico 1990-2010. IZA Journal of Migration, 1(8).

CARD, DAvVID, & LEwWIS, ETHAN G. 2007. The Diffusion of Mexican Immigrants During
the 1990s: Explanations and Impacts. Chap. 6, pages 195-228 of: BORJAS, GEORGE J.
(ed), Mexican Immigration to the United States. University Of Chicago Press.

CARRINGTON, WILLIAM J., DETRAGIACHE, ENRICA, & VISHWANATH, TARA. 1996.
Migration with Endogenous Moving Costs. The American Economic Review, 86(4),
909-930.

35



CHIQUIAR, DANIEL, & HANSON, GORDON H. 2005. International Migration, Self-
Selection and the Distribution of Wages: Evidence from Mexico and the United States.
Journal of Political Economy, 113(2).

COSTANZO, JOSEPH M., DAvVis, CYNTHIA, IRAZI, CARIBERT, GOODKIND, DANIEL, &
RAMIREZ, ROBERTO. 2002. Evaluating Components of International Migration: The
Residual Foreign Born. US Census Bureau Population Division Working Paper, 61.

CURRARINI, SERGIO, JACKSON, MATTHEW O., & PIN, PAoLO. 2009. An Economic
Model of Friendship: Homophily, Minorities and Segregation. FEconometrica, T7(4),
1003-1045.

DELANEY, LAURA, & THIJSSEN, JACcO J. J. 2011. Valuing Voluntary Disclosure using
a Real Options Approach. University of York Discussion Paper, 11/13.

DIMAGGIO, PAUL, & GARIP, FiLIZ. 2012. Network Effects and Social Inequality. Annual
Review of Sociology, 38, 93-118.

EAGLE, NATHAN, MACY, MICHAEL, & CLAXTON, ROB. 2010. Network Diversity and
Economic Development. Science, 328, 1029-1031.

EDIN, PER-ANDERS, FREDERIKSSON, PETER, & ASLUND, OLOF. 2003. Ethnic En-
claves and the Economic Success if Immigrants - Evidence from a Natural Experiment.
The Quarterly Journal of Economics, 118(1), 329-357.

EpPSTEIN, GIL S. 2010. Informational Cascades and the Decision to Migrate. Chap. 2,
pages 25—44 of: EPSTEIN, GIL. S., & GANG, IRA N. (eds), Migration and Culture.
Emerald Group Publishing Limited.

FARRE, LIDIA, & FASANI, FRANCESCO. 2011. Media Exposure and Internal Migration:
Evidence from Indonesia. IZA Discussion Paper, 6012.

FERNANDEZ-HUERTAS MORAGA, JESUS. 2011. New Evidence on Emigrant Selection.
The Review of Economics and Statistics, 93(1), 72-96.

FERNANDEZ-HUERTAS MORAGA, JESUS. 2013. Understanding Different Migrant Se-
lection Patterns in Rural and Urban Mexico. Journal of Development Economics,

forthcoming.

FoGLI, ALESSANDRA, & VELDKAMP, LAURA. 2012. Germs, Social Networks, and
Growth. NYU Working Paper.

36



GoLUB, BENJAMIN, & JACKSON, MATTHEW O. 2010. Naive Learning in Social Net-
works and the Wisdom of Crowds. American Economic Journal: Microeconomics, 2(1),
112-149.

GoLUB, BENJAMIN, & JACKSON, MATTHEW O. 2012. How Homophily Affects the
Speed of Learning and Best-Response Dynamics. The Quarterly Journal of Economics,
127(3), 1287-1338.

GRANOVETTER, MARK. 2005. The Impact of Social Structure on Economic Outcomes.
Journal of Economic Perspectives, 19(1), 33-50.

GRANOVETTER, MARK S. 1973. The Strengh of Weak Ties. American Journal of
Sociology, 78(6), 1360-1380.

GROGGER, JEFFREY, & HANSON, GORDON H. 2011. Income Maximization and the
Selection and Sorting of International Migrants. Journal of Development Economics,
95(1), 42-57.

HANSON, GORDON H. 2006. Illegal Migration from Mexico to the United States. Journal
of Economic Literature, 44(4), 869-924.

IBARRARAN, PABLO, & LUBOTSKY, DARREN. 2007. Mexican Immigration and Self-
Selection: New Evidence from the 2000 Mexican Census. Chap. 5, pages 159 — 192 of:
BORJAS, GEORGE J. (ed), Mexican Immigration to the United States. University Of
Chicago Press.

JACKSON, MATTHEW O., & ROGERS, BRIAN W. 2007. Relating Network Structure
to Diffusion Properties through Stochastic Dominance. The BE Journal of Theoretical

Economics, 7, 1-13.

KAESTNER, ROBERT, & MALAMUD, OFER. 2013. Self-Selection and International Mi-

gration: Evidence from Mexico. Review of Economics € Statistics, forthcoming.

KENNAN, JOHN, & WALKER, JAMES R. 2011. The Effect of Expected Income on
Individual Migration Decisions. Econometrica, 79(1), 211-251.

LAZEAR, EDWARD P. 1999. Culture and Language. The Journal of Political Economy,
107(6), S95-S126.

LUBOTSKY, DARREN. 2007. Chutes or Ladders? A Longitudinal Analysis of Immigrant
Earnings. Journal of Political Economy, 115(5), 820-867.

37



MAssSEY, DouGLASs S., & MALONE, NOLAN. 2002. Pathways to Legal Immigration.
Population Research and Policy Review, 21(6), 473-504.

MAssSEY, DouGLAs S., & ZENTENO, RENE. 2000. A Validation of the Ethnosurvey:
The Case of Mexico-U.S. Migration. International Migration Review, 34(3), 766-793.

McKENZIE, DAVID, & RAPOPORT, HILLEL. 2007. Network Effects and the Dynamics of
Migration and Inequality: Theory and Evidence from Mexico. Journal of Development
Economics, 84, 1-24.

McKENZIE, DAVID, & RAPOPORT, HILLEL. 2010. Self-Selection Patterns in Mexico-
U.S. Migration: The Role of Migration Networks. Review of Economics and Statistics,
92(4), 811-821.

McKENZIE, DAVID, GIBSON, JOHN, & STILLMAN, STEVEN. 2013. A Land of Milk and
Honey with Streets Paved with Gold: Do Emigrants Have Over-Optimistic Expecta-

tions about Incomes Abroad? Journal of Development Economics, forthcoming.

McPHERSON, MILLER, SMITH-LOVIN, LYNN, & CoOOK, JAMES M. 2001. Birds of a
Feather: Homophily in Social Networks. Annual Review of Sociology, 27, 415-444.

MORETTO, MICHELE, & VERGALLI, SERGIO. 2008. Migration Dynamics. Journal of
Economics, 93(3), 223-265.

MunsHI, KAIVAN. 2003. Networks in the Modern Economy: Mexican Migrants in the
U.S. Labor Market. The Quarterly Journal of Economics.

ORRENIUS, PIA M., & ZAVODNY, MADELINE. 2005. Self-Selection among Undocu-

mented Immigrants from Mexico. Journal of Development Economics, 78, 215-240.

PEDERSEN, PEDER J., PYTLIKOVA, MARIOLA, & SMITH, NINA. 2008. Selection or
Network Effects? Migration Flows into 27 OECD Countries, 1990-2000. Furopean
Economic Review, 52, 1160-1186.

REDSTONE, ILANA, & MASSEY, DOUGLAS S. 2004. Coming to Stay: An Analysis of the
U.S. Census Question on Immigrants’ Year of Arrival. Demography, 41(4), 721-738.

TuusseN, Jacco J. J., HuismaNn, Kuno J. M., & KorT, PETER M. 2004. The

Effect of Information Streams on Capital Budgeting Decisions. European Journal of
Operational Research, 157, 759-774.

38



UwmBLI1JS, JANIS. 2012. The Effect of Networks and Risk Attitudes on the Dynamics of
Migration. International Migration Institute Working Paper, 54.

VERGALLI, SERGIO. 2008. The Role of Communities in Migration Decisions. Labour,
22(3), 5b47-567.

VIGDOR, JAcoB L. 2008. Measuring Immigrant Assimilation in the United States.

Center for Civic Innovation, Ciwic Report, 53.

WINTERS, PAUL, DE JANVRY, ALAIN, & SADOULET, ELISABETH. 2001. Family and
Community Networks in Mexico-U.S. Migration. Journal of Human Resources, 36(1),
159-184.

WOOLDRIDGE, JEFFREY M. 2002. Econometric Analysis of Cross- Section and Panel
Data. The MIT Press.

39



A APPENDIX: DYNAMIC DECISION MODEL

A.1 DERIVATION OF p*

To find a unique value for the threshold number of positive signals k* in Equation ({3,
we determine the corresponding belief probability p* using dynamic programming. It
is possible to find p* by looking at the optimal behavior around k*. If £ > k* the
worker emigrates with certainty, which gives him the expected utility in Equation (1]).
k < k* — 1 defines the continuation region, in which he will wait for further signals to
arrive. In that case, even the next positive signal will not contain sufficient evidence for
a positive migration prospect. The value of migration depends on the belief to obtain a
higher income abroad, described by the value function Vi(k). The value function for the
continuation region has to satisfy the Bellman equation
1

PVA(K) = B [aVi(b)] (12
which is derived as follows. The value of lifetime income after migration is V; (k). In the
continuation region Vj(k) has to equal the expected lifetime income after an instant dt,
discounted to time ¢, V4 (k) = 725 E [Vi(k + 1)]. Multiplying by (lz;dt) and noting that
E[Vi(k+1)] = Vi(k) = E[dVi(k)], we get Equation (12)).

To determine the value function V;(k), we use the Bellman equation and construct

1
—— [p(R) (Vi + 1) + (1= )Vi(k = 1) )

+ (1=p(k)) AWVi(k = 1) + (1 = )Vi(k +1))].

Vi(k) =

Equation states that the value of the option to migrate now must equal the
discounted value of the option after the next signal has arrived. It is helpful to look at
the game tree in Figure 2] when interpreting Equation (13). Consider the first half of the
RHS of Equation . With probability p(k) he gets a good job, so that he is at the
upper node of information set 1. But because the signal from the network is not entirely
truthful, he ends up at the upper node of 2A with probability A and at the upper node
of 2B with probability 1 — . At 2A the value function is V(k + 1), at 2B it is V(k — 1).
The interpretation of the second half of Equation is analogous.

With some algebraic manipulation, we can write Equation as a second-order differ-
ence equation. We first re-write Equation as
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(1+r)Vi(k) =Vi(k+ 1) 2p(E)A+1— X —p(k))

(14)
+ Vilk = 1) (p(k) = 2p(k)A + A)

Using Equation and defining ( := 1;%, the two expressions in parentheses on the
RHS reduce to

Akt 1 — \)k+
2O+ 1= A= plh) = =

and
AL = X) (A1 4 ¢(1 = A)FY)
A+ (1= A)F
Inserting these into equation and defining F'(k) = (A\* + ((1 — \)*) Vi (k) yields

p(k) = 2p(E)A\+ A\ =

F(k+1) = (1+r)Fk)+ M1 = NF(k—1) =0. (15)

As shown by [Thijssen et al.| (2004)), Equation has the general solution F'(k) = AS*.

A is a constant and [ is a solution to the fundamental quadraticfz] which is an upward

T+

pointing parabola with a global minimum at g = T

Q(B) =B = (1+7)B+A1-N).

The fundamental quadratic has two real roots

147
2

The expression under the square root is positive due to % <A< 1.

Bra =

+ %\/(1 +7)2 — 41— \).

The general solution to Equation (1)) is

F(k) = Aify + Azf3,

where A; and A, are constants. A; will have to be determined from the dynamic opti-
mization problem. For the value function to be well-behaved, we require Ay = 0. If the

number of bad signals goes to infinity, i.e. & — —o0, the value of the option to migrate

12 A second-order homogeneous linear difference Equation is of the form y(z+2)+ay(z+1)+by(z) = 0.

The corresponding fundamental quadratic is 5% 4+ a8 + b = 0.
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should go to zero, which can only be ensured if A, = 0. Hence, the value function for
k< k*is

A
TN (I WF

The optimization problem has three unknown variables, A;, p* and k*. To obtain the

Vi(k)

threshold belief probability p* and the constant Ay, we have to consider the two threshold
numbers of signals £ = k* and k = k* — 1. At k = k* the worker is indifferent between
migrating and waiting. Hence, the value-matching condition Vi(k*) = E(U(k*)) has to
be satisfied. At k = k* — 1, the next good signal will either make him indifferent between
migrating and staying, while in the case of a bad signal he will strictly prefer staying.
Consequently, starting from a number of signals £k = £* — 1 he will never strictly prefer
emigrating after the next signal has arrived, so that k* — 1 is part of the continuation
region. The continuity condition Vi(k* — 1) = E(U(k* — 1)) states that the value of
the option to postpone the migration decision has to equal the expected utility from
migration now. These two conditions, together with Equation determine a unique

solution for the three unknowns. The value-matching condition yields

A = % (W€ — M) + (1 — N)F(w” — M)).

1

The continuity condition is

1

k—1
1

Ay = (M (= M)+ ¢(1 = N (w” — M)

Equating the continuity condition and the value matching condition and dividing by
N+ ¢(1 — N\)*, we have

. . Lo (W — M o (WP — M
p (= 2) + (1 - )P 0y = D s D
(oo 5 B M) Bi(w® - M) B Pr—(1—A)
—wP SRR et S A
& (w w 3 t—1 (w ) X
Dividing by (w® — M) and solving for p* gives the threshold belief probability
*_51—(1_)‘) wG_wB_ﬁl(wG_M>+ B - (16)
1= wB—M  ANwB-M) 1-X

In the following, we prove that p* is a well-defined probability.
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A.2 PROOF: p* WELL-DEFINED.

Proposition. 3 p* is a well-defined probability.

Proof. For p* to be well-defined, it has to be 0 < p* < 1. For p*>0 to hold, W and

wC—wB  P1(wC—M)
wB_M — AwP_M)

+ %] have to have the same sign. Moreover, A < 1.

B1—(1-X\)
1-X

Note that since $; and [, are the roots of an upward-pointing parabola with mini-
mum 117 it has to hold that Q(3;) = Q(f2) = 0 and Q(e) < 0 for By < & < fi.

2 9

Q1 —A)=—r(l—=X) <0implies 51 > 1 — A.

> 0 follows from 5y > 1 — .

[wc—wB B1(wC—M)

wB—IT ~ NwP3) T lﬁ_—l/\] > 0 holds as well. Algebraic manipulation yields (1 — %) >

( — 16_—1/\), which holds by the assumption A > % Moreover, A < 1 by assumption.
Consequently, p* > 0.

Next we show that p* < 1. This condition is equivalent to

1<wG—wB B w® — M
—wB-M ANwg — M

@(1—%>M§(1—%)uﬁ,

which holds by assumption w® > M. Hence, p* is a well-defined probability.

B OTHER DATASETS

Given the available data on Mexican migration in the US, a researcher faces the trade-off
between using a large representative dataset with little direct information on networks
and without a longitudinal dimension, and small datasets that can offer this additional
dimension, but that cannot provide the variation in network characteristics we would
need. Using the census, we opted for sample size, which we see as a necessary condition
to say anything about diaspora networks.

Other datasets on Mexicans in the US, unfortunately, are too small for our analy-
sis. The household surveys ENET (Encuesta Nacional de Empleo Trimestral), ENADID
(Encuesta Nacional de la dinamica demogréafica), and the Mexican Family Life Survey

(MxFLS) are conducted in Mexico, and have little information on Mexicans that al-
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ready reside in the US. The Mexican Migration Project (MMP), a survey of Mexican
migrants that contains both migrants and non-migrants, has some information on family
and friends in the US, and on the help of these networks in crossing the border and finding
a job. Numerous studies use the MMP to analyze the effect of networks on migration de-
cisions (Munshi, 2003} Bauer et al., [2005; Amuedo-Dorantes & Mundra, 2007; [McKenzie
& Rapoport, [2007; Bauer et al., 2007). The MMP is representative of migration flows to
the US (Massey & Zentenol 2000), but it is not representative of the stocks. Additionally,
it does not have any information on the characteristics of friends and family networks in

the US, which is what our analysis requires.
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C DATA APPENDIX

C.1 EDUCATION GROUPS

For the prediction of the counterfactual wages in Section and for the regressions
in Section we use four broad education groups. Clustering the workers into broad
education groups makes the interpretation of the estimates easier and allows us to match
the Mexican and the US data. Table [f] shows the education groups for the Mexican
and the US census. For the Mexican census we take the variable years of schooling
(YRSCHL). The US census distinguishes between 11 education groups (variable EDUC).

TABLE 6 — EDUCATION GROUPS IN THE MEXICAN AND US CENSUS

Nr Education group Mexican census US census

1 High-school dropouts less than 5 years of schooling education group 1

2 Lower secondary education 5-9 years of schooling education groups 2-4
3 Upper secondary education 10-12 years of schooling education groups 5-7
4 Third-level education 13 or more years of schooling education groups 8-11

C.2 DATA CLEANING US CENSUS
In the US census we exclude the following observations:
e younger than 18 and older than 64 years,
e younger than 18 at the time of immigration,
e if still enrolled in education (SCHOOL=2),
e self-employed people,

e with an annual wage income (INCWAGE) higher than 200,000 USD, as these were

clear outliers,
e living in Hawaii and Alaska,
e if born to American parents in Mexico (CITIZEN=1),

e with unknown income,
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e who work less than 7 hours a week (UHRSWORK) or less than 8 weeks a year
(WKSWORKI1, not available for 1980), or if any of these is missing,

e if they live in group quarters (hospitals, prisons, etc; GQ=3 or GQ=4)
e if they moved to a district (CONSPUMA) with at least 20 Mexicans.

To make wages comparable between the US and Mexico, we use monthly wages.

Explain here why monthly and not hourly or weekly

To obtain monthly wages, we divide the annual wages by 12. Since not all Mexicans
work throughout the entire year and work full time, we adjust the income by weeks worked
per year (WKSWORK1) and by hours worked in a typical workweek (UHRSWORK).
In the 1980 census we obtain the adjusted monthly income by multiplying the nominal
monthly income by 40 (the full time equivalent), and divide it by the actual hours worked.
From 1990 onward we also have information on the average weeks per year, so that the

adjusted income is calculated as

52 % 40

adjusted income = nominal income :
weeks worked * hours worked

(17)

In the ACS the number of weeks worked comes in 6 categories, and we use the
midpoints for each category (7; 20; 33; 43.5; 48.5; 51). In some rare cases the denominator
in Equation is very small — if the person has worked few hours and few weeks —,
and we drop every observation that yields an adjusted wage income of more than 15,000
USD per month.

C.3 MEXICAN CENSUS

We use the 10% files of the Mexican census in 1990, 2000, and 2010 for the estimation of

counterfactual wages. The following observation are excluded:

e yvounger than 18 and older than 64 years
e more than 100 or less than 10 hours of work per week (HRSWORK]1)

o self-employed

Monthly income is taken from the variable INCEARN. As with the US census, we
adjust monthly income by hours of work by multiplying it with 40 and dividing it by the
usual hours of work per week (HRSWORKT1). To convert the monthly wage into PPP
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dollars, we divide the adjusted wage by a PPP factor (price level Mexico over Price level

US) and the exchange rate (pesos per dollar)[F]

13 The PPP factor is the amount of goods in return for one dollar in the US over the amount of goods

in return for one dollar in Mexico. The PPP factor was 0.48 in 1990, 0.63 in 2000, and 0.68 in 2010.
The exchange rates were 2.83 pesos per dollar in 1990, 9.2845 in 2000, and 12.6287. Sources: Penn
World Tables (PPP) Mexican Central Bank (Exchange Rate).

47



TABLE 7 — COUNTERFACTUAL WAGES: CORRELATIONS

2000 2010
Baseline PSM Internal Heck Baseline PSM Internal Heck
Baseline 1 1
PSM 0.98 1 0.99 1
Internal 090 0.92 1 092 0.93 1
Heckman 0.95 0.94 0.80 1 0.98 0.98 0.89 1

Note: The table displays the correlations between different predictions of counterfactual wages of Mexi-
cans in the US.

D ROBUSTNESS CHECKS

D.1 COUNTERFACTUAL WAGES

We predict counterfactual wages using three approaches: a sample based on propensity
score matching, a sample consisting of internal migrants, and a Heckman selection model
that accounts for selection into employment. Table [7] shows the correlation coefficients
for the counterfactual wages on the entire sample of Mexicans in the US. The correla-
tion coefficients are remarkably large, which gives us confidence that the straightforward

prediction of Mexican wages does not suffer from severe selection bias.

D.2 PPP CONVERSION OF US WAGES

In the baseline scenario we construct our dependent variable as the difference between
Mexican and US wages, thereby adjusting Mexican wages for purchasing power. Hence,
the wage difference is the difference between the consumption values of wages in Mexico
and the US. US wages of Mexican immigrants, however, may not reflect the true pur-
chasing power, if immigrants consume a fraction of their income in their home country,
send money home, or save money in order to consume at home at a later stage. Dollars
earned in the US can be adjusted for purchasing power in Mexico as follows. Let s be the
fraction of income consumed in Mexico and PPP < 1 the price level in Mexico compared
to the States. The adjusted wage is then

~ S
Wys :wUS(l—S—i—W). (18)

If the fraction of income consumed in Mexico is greater than zero, then the purchasing
power of a dollar is strictly greater than one. To demonstrate the robustness of our results,

we re-calculate the wage differences, using values s = {0.2,0.5, 1}, and re-estimate model
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TABLE 8 — ESTIMATION RESULTS WHEN A SHARE OF US INCOME 1S CONSUMED IN
MEXICcO

Dependent variable: losses from emigration per month

2000 2010
(1) (2) @ o)

Consumption Mexico All Selected All Selected
20% -6.25%** 6. 25%** -3.33%* -1.59

(0.85)  (1.02) (1.62)  (1.85)
50 % ST.32%xK 7 23Kk 3.76%* -1.79

(0.98) (1.18) (1.84) (2.08)
100% -8.8TH¥K g 84X -4.46%* -2.12

(121)  (1.45) (2.19)  (2.48)

Note: The table displays the IV estimation results for Equation (] for different shares of consumption
in Mexico. A share of 20% means that 20% of income earned in the US is consumed in Mexico. In all
regressions we control for age, age squared, education, marital status and average wages of US workers.
Columns (1) and (3) use the full sample, (2) and (2) use all workers with a positive income. Standard

errors, clustered at the conspuma-level, are displayed in parentheses. * p<0.1, ** p<0.05, *** p<0.01.

with the new dependent variables. Table |§|shows that the estimated coefficients are even
larger in magnitude once we account for the purchasing power US wages in Mexico. In
the baseline results in Table 4] we under-estimate the effect of networks on the success of
migrants. As we are not able to observe the share of consumption in Mexico, the analysis

is limited by the assumption that s is constant across groups.
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