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Abstract The objectives of this study are twofold: first, we assess what factors
“anchors” are keeping immigrants in their current place of residence, and what
variables drive immigrants to move out of their community. Second, we also look
at how the effects of these factors on migration differ by whether or not immigrants
are living in ethnic enclaves and by the macro-level economic environment. We
find that the conventional “anchors” of mobility are less powerful for immigrants
living in co-ethnic regions. Results also show that under depressed economic
conditions, migration decisions are largely driven by economic factors, and that
socio-demographic factors like marital status are less consequential. Conversely,
when general economic conditions are better for immigrants, marital status will
weigh more heavily on migration decisions.
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1. INTRODUCTION

Although considerable research exists on the location choice of immigrants [Bor-
jas, (1998); Edin et al. (2003); Kritz et al. (2013); McDonald (2004)], much
less attention has been given to identify factors underlying internal migration
decisions of immigrants and to examine how these factors interact to jointly affect
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their mobility behavior. Given the resources and attention that is typically paid to
immigrant recruitment – many Canadian provinces, for example, send recruitment
teams around the globe with the mandate of attracting newcomers to particular
destinations – too little research looks at the extent to which these recruitment
efforts actually increase population in the areas they are intended to, especially
since it is well-known that immigrants are more mobile than their Canadian-born
peers. [Gurak and Kritz (2000); Hou (2007); Teixeira (2009)].

Further, how do individual, household, and community characteristics affect in-
ternal migration decisions of immigrants? To what extent does low-income status,
for example, result in out-migration from the current community of residence?
What about marital status? Will single people initially live in an enclave and
endure sub-optimal labor market outcomes until they find a spouse, or will they
leave as soon as they can afford to, as many others do? Do immigrants take love,
money, and location into account simultaneously when making internal migration
decisions?

In this paper, we analyze how migration decisions of immigrants living in British
Columbia (B.C.) are related with their individual, household, and community
characteristics as well as with the macro-level economic conditions. We chose
immigrants living in B.C. because Vancouver, which is located in B.C., is one
of Canada’s eminent destination cities, experiencing fairly high rates of internal
mobility yet low rates of out-migration. This location allows us to assess our
general argument that migration decisions are made in a complex social context as
a function of many factors, each of which enters the utility function with different
weights for different groups of immigrants, under different circumstances, during
different life stages [Klabunde and Willekens (2016)].

We believe that marital status, presence of children, and low-income status
are three such factors. We hypothesize that although most people will leave an
ethnic enclave,1 low-income status will decrease their ability to do so, as immi-
grant households will be less able to afford to move to find better opportunities.
We argue that being married will decrease the extent to which a region anchors
immigrants to a given place. Compared to people with a spouse, which we de-
scribe as a “household-level social network,” single immigrants have a higher
probability of staying in an ethnic enclave, because they will be more likely to
rely on connections outside the home (including potential suitors). Finally, we
hypothesize that households (single or married) with children will also be less
likely to leave an ethnic community, as parents will be restricted not only by
their own considerations, but also by those of their children, making a move more
difficult. We conclude by discussing the implications of our work.

2. LITERATURE REVIEW

The initial choice of residence and internal migration pattern of immigrants have
been widely documented around the world [Bartel and Koch (1991); Belanger and
Rogers (1992); Camarota and McArdle (2003); Chui (2003); Edmonston (2002);
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Molloy et al. (2011); Moore and Rosenberg (1995); Newbold (1996); Rogers
and Henning (1999)]. Generally, these studies compare the migration pattern of
foreign-born immigrants to their peers of native-born population and also try to
establish where immigrants are located upon arrival and where they move. How-
ever, the focus of the mass literature is not the identification of factors affecting the
decision of geographical locations, and the data are rarely longitudinal in nature.

Ethnic enclaves have also been intensively analyzed in terms of affecting the
location decision of immigrants [Haan (2005); Hou (2007); Kritz and Nogle
(1994); McDonald (2004)], but largely with mixed results. Hou (2007) finds that
the ethnic community is not related with geographical decisions once the location
fixed effects are controlled, while the other studies conclude that the ethnic enclave
is a significant determinant of the locational choice of immigrants. The other
commonly controlled factors related with the migration decision of immigrants
are community-level characteristics, such as the unemployment rate and welfare
generosity, birth place of immigrants, and human capital of immigrants [Belanger
and Rogers (1992); Fong and Hou (2009); Gurak and Kritz (2000); Newbold
(1996); Rogers and Henning (1999); Zavodny (1999)].

Spatial assimilation theory [Massey and Denton (1985)] predicts that all racial
minorities (not just immigrants) will move away from their co-ethnic community
as they integrate into their host country over time, suggesting that the geographic
distribution of an immigrant group can be seen as part of the overall level of
adaptation/integration of that group [Murdie and Ghosh (2010)]. Although there
is considerable support for this theory, even in Canada [Fong and Wilkes (1999)],
most believe that it tends to work better for explaining the distribution of socio-
economically disadvantaged groups [Logan et al. (2002)]. For more successful
groups, the preference of living for some minority groups in a co-ethnic region is
higher and their mobility patterns do not conform well to the traditional spatial
assimilation theory [Logan et al. (2002); Myles and Hou (2004); Hou (2006)].

Recently, several non-Canadian studies have jointly analyzed the initial and
subsequent migration patterns of immigrants in the host country [Niedomsyl
(2008); Sirojudin (2009); Kirdar (2009)]. By examining the settlement pattern
of immigrants in Norway in terms of their choices of landing places, moving
across regions and emigrating out of Norway, Roed and Schone (2012) showed
that immigrants’ settlement and mobility patterns are affected by labor market
conditions, such as wages and the unemployment rate. Boman (2011) provided
empirical evidence on internal migration of immigrants due to job cutbacks in
Sweden. In Germany, Gundel and Peters (2008) were the first to empirically show
that the country of origin and skill levels affect the emigration decisions of German
immigrants. McDonald and Worswick (2012) investigated the migration patterns
of immigrant physicians in Canada and found that the retention of immigrant
physicians in rural areas and in some provinces is difficult. King and Newbold
(2011) employed longitudinal data to investigate the internal migration pattern of
Canadian immigrants and they controlled for the pre- and post-migration factors
in their logistic models.
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Finally, Aydemir and Robinson (2008) conducted a duration analysis to investi-
gate the emigration patterns of new Canadian immigrants by using the Longitudinal
Immigrant Database, the same dataset that we use here. They showed that a large
part of migration to Canada is temporary and they also identified different retention
rates across different groups of immigrants. Yet, they focus on the mobility of male
immigrants over a longer term (particularly their international mobility) and not
the factors underlying the internal migration decisions of all immigrants.

In the existing literature, few studies have systematically investigated how
individual, household, community-level characteristics, and macro-level economic
conditions, which could also be grouped into economic and socio-demographic
factors have influence on immigrants’ migratory behavior. The broad consensus
is that the location choices of immigrants are largely tied to their labor market
performance [Frank (2013); Haan (2007, 2008); Rashid (2009); Warman (2007)].
Most studies show that mobility tends to result in better economic outcomes and
that most immigrants do better outside an enclave than within it over the longer
term. Although we do not dispute this, nor do we fully know the reasons for the
differences in outcomes,2 we believe that it is of great interest to policy makers
to gain insights on to what extent these four groups of factors affect internal
geographic mobility of immigrants in a simultaneous manner.

3. HYPOTHESES

Despite the growing literature on enclaves as destinations, the actual occurrence of
affluent ethnic neighborhoods remains relatively rare,3 Even though, it is possible
that some members of some groups will be able to choose to both live in ethnic
neighborhoods and avoid the economic penalty traditionally associated with ethnic
enclaves [Edin et al. (2003); Fong and Shibuya (1995); Myles and Hou (2003)]. The
more prevalent trend is the age-old spatial assimilation route, where immigrants
will gradually leave their enclave over time.

In particular, when first arriving in the host country, immigrants might have
higher tendency to locate in a place where they can get more support and resources
from the same ethnic group. However, this tendency could be offset with time
by fewer well-paid work opportunities available in these ethnic communities
when immigrants make their subsequent migration decisions. Thus, immigrants
who landed and are currently residing in an ethnic enclave might be more likely
to migrate out of their ethnic neighborhoods for the reason of finding a more
prosperous labor market or even a high-paying job, compared with those living in
non-ethnic neighborhoods who might have lived in an ethnic enclave in first years
since arrival in the host country or who might have considered this option in the
first place.

H1: Immigrants will be more likely to migrate if they live in an ethnic enclave than
they will be if they stay in a non-ethnic clustered community.
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Although the ability to move is predicated on having the necessary resources
to deal with transaction costs, the moving costs are unlikely one anchor inhibiting
internal mobility of immigrants, especially when immigrants find it hard to move
up along the economic ladder in their current residence community. As pointed
out in the previous studies [Boman (2011); Roed and Schone (2012)], economic
factors such as wage and macro-level economic conditions are always drivers
causing immigrants to change their current geographic locations. If not the first,
poverty would generally be considered as one of the top reasons that could result
in mobility because the potential large economic gains associated with migration
could easily overcome the costs of moving. Additionally, due to the advancement
of internet and communication tools, many immigrants might have already found
a better job in another location before having physically migrated to the new
place, which greatly compensates the moving costs for poor immigrants and thus
stimulate their mobility.

H2: Individuals living in poverty will be more likely to move compared with those
in a better economic position, regardless of whether they live in an enclave or not.

Moving costs are believed to increase with marriage and the presence of chil-
dren, so we expect that having children and being married/in a common-law
relationship will reduce mobility. Further, when making migration decisions, im-
migrants having a spouse or children might need to consider a more complicated
utility function for the whole family, compared with those for single immigrants.
The costs and benefits associated with moving might vary across different members
of the family. For instance, the wife might prefer staying in the current location
if she has found a job here and children might also have the same preference
for the reason of enjoying long-term friendship and familiar school environment,
while the husband might get a better job offer in another area. In this situation,
the comparison of costs with benefits of mobility for the whole family is not as
evident as that for the husband, leading to the reduction of mobility tendency for
immigrants being married/in a common-law relationship or having children.

H3: Social “anchors” such as marital status and having children reduce mobility of
immigrants.

In an enclave, there may be additional inhibitors to mobility. The implicit
assumption surrounding the argument, which we do not dispute here (although
this is not our focus), is that individuals and households receive benefit from living
in an ethnic enclave, but that the benefit wanes more quickly over time for socio-
economically disadvantaged groups than it does for affluent groups. Presumably,
this is because immigrants gain access to both bonding social capital and group-
specific amenities (grocery stores, community centers, religious institutions, etc.).
Edin et al. (2003) show that members of high-income ethnic groups gain more
from living beside co-ethnics than do members of low-income groups, implying
that the group resources matter.
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Much less research exists on the social factors behind migration, even though
it is likely that they too will affect migration. The pull or push that an enclave
elicits on an individual depends in part on the extent to which that individual can
find supports elsewhere, particularly, as we argue here, from a spouse or partner
within the home. Consequently, we postulate that if a person is married, he/she
will receive at least some of the social supports within the home, thereby reducing
the need to live in an enclave. Unlike married/common-law people, those who are
single will be more likely to look outside the home when seeking social supports.
If an individual is single, they will value social supports more highly from outside
the home, especially from co-ethnics, thereby increasing the overall utility of an
enclave.

H4: The extent to which single people are more likely to migrate than their married
counterparts is larger for those residing in non-enclaves than that of immigrants
living in ethnic communities.

To test these hypotheses and to be robust to the definition of the duration, we use
both discrete and continuous hazard models, and in addition to the traditionally
controlled community-level factors, we look at how mobility-related demographic
factors interact with ethnic enclaves. The unique data used here (described more
fully below) allow us to monitor the relationships between social and economic
characteristics, and subsequent location decisions.

4. DATA

The Longitudinal Immigrant Database (IMDB)4 is suitable to study the mobility
of immigrants in Canada. It covers 100% of immigrants, who landed from 1980
to 2013 and filed taxes at least once in these years. Given that the internal mobility
could be potentially influenced by the emigration decision, only those immigrants
who decided to stay in Canada are included in our analysis. We can identify the
migration status of immigrants by using the geographical information of immi-
grants in the tax files such as the province (PR), census division (CD), census
sub-division (CSD), and census tract (CT) of residence.

Although there are many choices of areal units available in the data, each has
its limits. First, except for the PR variable, CD, CSD, and CT variables are not
available every year in the IMDB tax file. For example, the CD and CSD are not
available in 1987–1995, while CT is not available before 1996. The PR and CD
variables represent larger geographical areas compared to those represented by
the CSD and CT variables, and employing these variables to identify mobility will
conceal migration of shorter distances. Additionally, one salient data challenge
for migration analysis is the change of geographical boundaries of each lower unit
(CD, CSD, and CT) every five years across censuses. Without using programs to
create longitudinally consistent geography (such as PCCF+),5 it is very difficult
to use CD and CSD to track immigrants for more than five years.
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Based on the aforementioned issues associated with each geographical vari-
able, we decide to employ CSD in the mobility analysis of immigrants in B.C.
Consequently, the migration analysis is restricted to be within a five-year cen-
sus window due to the inconsistency of CSD boundaries across censuses. The
migration is defined as the change of the residential locations across CSDs
identified from the tax files over years. Further, for immigrants who move
across CSDs more than once over the tracking period, only the first move is
counted. This will not affect the identification of migration behavior of the
immigrants; however, it will only confound the duration calculation. Besides,
all the covariates controlled in the model capture the initial characteristics of
immigrants before migrating across regions; multiple movers will not bias our
results.

Since the IMDB provides information on tax filing behaviors, we cannot observe
those who do not file taxes in the IMDB. Consequently, the IMDB may not
be representative of all immigrants in Canada. That said, around 95% of all
eligible population file taxes, and to ensure the accuracy of our analysis, we
compare the sample statistics from the tax file of the IMDB with those from
the corresponding census sample across basic characteristics and the results are
in Appendix Table A.16. Through the comparison, we see that the two samples
match fairly well with slightly younger people and higher proportions of married
population in the IMDB tax files7.

All the migration analyses are conducted on three successive cohorts of immi-
grants, who are grouped, based on the year they file their taxes. To cope with the
issue of geographical boundary changes across censuses, we track all immigrants
who filed taxes in each of the available census years (1996, 2001, and 2006)
for five consecutive years.8 Consequently, we explore three tax-filing cohorts of
immigrants. For instance, the 1996 tax-filing cohort comprises of all immigrants
who filed taxes in 1996 and the 2001 tax-filing cohort includes all immigrants who
filed taxes in 2001. One advantage of conducting the tax-filing cohort analysis is
that the migration decisions of the three cohorts of immigrants could be examined
under different macro-economic conditions.

In particular, the 1996 cohort spanning from 1996 to 2000, covers the “dot-com
bubble” that refers to the rapid growth in IT and its related industries. Conversely,
immigrants in the 2001 tax-filing cohort were tracked from 2001, approximately
when the “dot-com bubble” burst, to 2005. Overall, the 2001–2005 period experi-
ences the decline of economy due to the bubble collapse and 9/11 effects. Similarly,
the 2006 tax-filing cohort of Canadian immigrants were tracked over a time period
undergoing a recent economic recession that resulted from the American housing
market collapse in 2008. When all the other factors are held constant, the macro-
economic differences across the three cohorts of immigrants are likely to explain
part of the differences in their mobility patterns.

As the place of residence of immigrants could only be identified after landing
if they file taxes in that year, the identification of migration could be censored in
the data. For example, imagine that an individual was identified to live in Ottawa,
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Ontario with CSD code of 3506008 in 2006. That person did not file taxes in
2007 and in 2008 was found to live in another CSD. The migration status for that
person could not be revealed from 2006 to 2007. We would treat this observation
as a mover, but we would also assign that person to the group that includes those
who did not report tax in at least one year within the 5-year tracking window.
We suspect that the decision of not filing tax is correlated with factors affecting
the migration behavior. Controlling for this group is critical to the identification
of causal relationship between economic and demographic “anchors” and the
migration decision of immigrants (for a comparison of our sample to that of the
2006 Census, please see Appendix A1).

Additionally, this paper mainly addresses the internal mobility of immigrants
across urban CSDs within B.C. because this accounts for roughly 93–96.5% of all
forms of observed migration (rural–urban/urban–rural, urban–urban and migration
out of B.C.) for the province across cohorts.

Rich information contained in the IMDB enables us to control for many eco-
nomic and socio-demographic individual, household, and community characteris-
tics. The IMDB contains detailed information on initial landing locations, immi-
grant admission categories and many initial demographic characteristics of new
immigrants upon arrival in Canada such as knowledge of the official languages,
occupational skills, and highest education levels. In addition, the IMDB tracks
immigrants on an annual basis; collecting information on many demographic and
economic attributes prior-migration/emigration such as income by source, family
structure, educational activities, and employment status. By linking IMDB data
with the Census information at the level of CSD, we are able to include the
community-level characteristics before migration such as the ethnic concentration
of immigrants, labor market situation, community education level, housing price,
etc.

Immigrants admitted to Canada under different immigration categories might
have quite different characteristics and migration patterns within Canada. There-
fore, we control for immigration classes in our models and we focus on principal
immigrant applicants and their spouses/common-law partners whose immigration
application was processed abroad and who landed in Canada at ages that range
from 20 to 65 (inclusive). We exclude the dependents of immigrants from the
sample. The unit of analysis for this paper includes principal applicants and their
spouses/common-law partners, who either file taxes or are identified from their
family members in the tax file.

Note that there is no variable recording the ethnicity of immigrants in the IMDB
dataset, thus, we use the country of birth to approximate ethnicity.9 We include
the following ethnic groups in our analysis: Chinese,10 Indian, South Korean,
Filipino, Italian, German, Polish, Portuguese, Vietnamese, Ukrainian, Russian,
Sri Lankan, Romanian, and Iranian. To measure the extent of ethnic clustering,
we employ the indicator of an ethnic enclave following Bobo et al. (2000), which
takes the 10% of population by country of birth as a threshold. Specifically, if
an immigrant lives in a region where more than 10% of population has the same
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birth country as his/hers, this immigrant will be treated as living in an ethnic
enclave.

5. SAMPLE SUMMARY STATISTICS

Table 1 provides some basic descriptive statistics on immigrants from each cohort
in B.C.. For each covariate, two samples are considered: (1) immigrants who have
moved across CSDs over the 5-year tracking period, and (2) immigrants who have
stayed in the same location within the 5-year window.

Since an unconditional comparison of sample means could not capture the
overall migration pattern and a conditional analysis is needed for this purpose,
here, we provide some basic sample characteristics. Most statistical evidence is
consistent across cohorts. Overall, roughly 21–24% of immigrants moved across
CSDs over each 5-year period. The average age is lower for immigrants of each
cohort who move from one CSD to another than that of immigrants who stay at
the same places, implying that younger immigrants tend to migrate through years.
Lower percentages of migrants are female or married, and they also spend fewer
average years in Canada since landing compared to their counterparts who are
non-migrants. On average, migrants have fewer children than their non-mobile
peers. In contrast, among immigrants who have moved over the tracking period,
higher percentages took some post-secondary education in the first year, and this
pattern is fairly consistent across cohorts.11 However, mixed results are shown
across cohorts in terms of percentages of immigrants living in ethnic concentrated
locations between movers and stayers. Particularly, in the 1996 cohort, immigrants
who live in non-ethnic clustered communities make up a higher proportion among
immigrant movers relative to immigrant stayers, while this trend is reversed in the
latter 2001 and 2006 cohorts.

Clear differences in human capital between migrants and non-migrants are
suggested by summary statistics of education attainment in Table 1. Among im-
migrants who moved to another region over the study period, a higher proportion
of them holds a bachelor degree or above than that of non-movers.

Although immigrants with occupational skill levels 1 and 2 account for the
majority of immigrant population across cohorts, there is a shift in the skills
distribution of intended occupations over time. Particularly, more immigrants
with skill level 1 are in later cohorts (2001 and 2006), while more immigrants
with skill level 2 are in the earlier cohort (1996). Immigrants with knowledge
only in French account for the lowest proportion of all immigrants in B.C., while
Anglophone immigrants and immigrants without knowledge of either English or
French make up for the largest proportion.

Further, preliminary statistical evidence suggests that movers are in economic
disadvantaged positions with lower average annual total income and higher pro-
portion of them being in low-income conditions. For example, migrants aver-
agely earn $2500–4300 lower than their non-migrant peers and the difference
increases over years. Similarly, there is around 6–8 percentage points differences
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TABLE 1. Summary statistics of characteristics of immigrants in British Columbia by their migration status

1996 Cohort 2001 Cohort 2006 Cohort

Migrants Non-Migrants Migrants Non-Migrants Migrants Non-Migrants

Personal demographic characteristics
Age 38.4 43.2 40.3 45.1 41.1 46.6
Female (%) 46.1 48.9 48.1 49.7 48.9 50.3
Married (%) 71.5 79.4 74.3 79.7 74.0 80.1
Years since migration to Canada 4.6 5.7 5.7 7.8 7.1 10.2
Number of children 1.1 1.3 1.0 1.3 1.0 1.2
Attending school (%) 11.1 8.7 14.1 8.7 11.3 6.3
Living in an ethnic enclave (%) 6.1 9.6 13.2 12.0 14.6 12.5

Education level (%)
High school or less 37.6 43.8 28.8 36.1 23.5 30.7
College 30.2 30.5 26.4 28.9 25.0 27.3
Bachelor 24.5 20.4 34.3 27.1 38.0 31.7
Graduate 7.6 5.3 10.4 7.8 13.4 10.3

Language ability (%)
English and French 3.2 2.2 2.9 2.3 4.0 3.1
English only 56.3 56.7 55.9 57.7 54.2 56.6
French only 1.0 0.5 0.6 0.5 0.6 0.5
No language 39.5 40.6 40.6 39.5 41.2 39.8

Income-related variables
Total income 20,394 22,800 21,459 24,485 25,186 29,519
Low income after tax (%) 37.3 31.2 42.1 34.5 36.9 28.8

N 28,695 103,960 46,145 147,100 52,555 194,805

Notes: (1) The total income is restricted to positive income with working status being equal to one.(2) Families with more than five children are dropped from the sample.
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in the proportion of low-income immigrants between movers and stayers across
cohorts.

6. METHODOLOGY

The objective of this study is to assess whether immigrants living in B.C. are at
risk of moving to a different location based on their economic (income) and socio-
demographic (marital status and presence children) characteristics. We analyze
the risk of migration, using a hazard model with unobserved frailty to evaluate the
risk of migration of immigrants.

Our hypotheses can be tested using probability models. Since we have infor-
mation about the length of stay before moving from the original place of landing,
we can exploit this information and analyze the actual risk of moving that can
be captured with a hazard model. Using the observed length before migration,
the duration at risk is considered the first observed spell after arrival and before
moving. Another important choice variable is the place of arrival. With this choice
we wanted to minimize the impact of the selection issues that may cofound our
parameter estimates.

For robustness purposes, our duration at risk is considered to be both an interval
censored and a discrete event. These two assumptions are used to analyze the
risk of migration. This is helpful as we test our hypotheses using a rich set of
economic and socio-demographic control variables, which reduces the impact of
unobserved heterogeneity in our analysis. In this sense, a flexible baseline hazard
will not be confounded with the unobservables, and therefore will capture the
duration dependence or in other words the common factors that are missing from
the analysis, but are important for internal migration. Therefore, we propose to
use both a discrete and a continuous mixed proportional hazard models to test the
hypotheses. Alternative models are considered for robustness checks.

7. MODEL SPECIFICATION

To evaluate the risk of migration of immigrants, while controlling for different
economic and socio-demographic “anchors” different hazard model specifications
are considered. The choices allow the duration to migration be treated both as an
interval censored continuous data and a discrete time data models. We explore
both definitions of duration to make sure that our model specification captures the
best information from the available data.

We start with a mixed proportional hazard model with shared frailty:

hij (t |X) = μje
Xij βh0(t), (1)

X i jβ = β1ESDAij + β2OC ij + β3
(
Clusteringij

∗ESDAij

) + β5Clusteringij ,

(2)
where i stands for individual and j stands for the group over which the frailty
is shared. μj is the unobserved heterogeneity, which is shared over the CD,
where immigrants were initially located and in this case it is called group-level
frailty and h0(t) is the baseline hazard that determines the hazard as a function
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of time independent of any variation on the covariates. In our case, baseline
hazard is estimated both parametrically and non-parametrically. It is reasonable
to assume that immigrants living in the same CD might share similar unobserved
characteristics so that controlling for their initial CD helps us disentangle the true
effects of the aforementioned “anchors” on mobility. ESDA (Economic, Social
and Demographic Anchors) includes a set of economic and socio-demographic
“anchors” in the first tracking year since landing12 (marital status; number of chil-
dren; total individual income; self-employment status; knowledge of two official
languages; education levels, skill levels, and years since migration to Canada; and
community-level information at the CSD level such as the overall unemployment
rate, income, housing price, community turn-over rates, house ownership rate, and
education levels). OC contains other covariates (age, gender, and birthplace). The
ethnic clustering variable is included in the model and is denoted by Clustering.
It is worth noting that observations with missing values in either one of these
characteristics could not be included in the estimation. We found a relatively large
number of missing values in the variable of occupational skill levels. To rule out
the possibility that the sample attrition due to missing values might not be ran-
dom, we re-run all models without the occupational skill levels and the results
are reported in Table A.2. Overall, the results are not sensitive to the exclusion of
variables with many missing values.

For the analysis, we also assume a discrete duration data, therefore we use
of a semi-parametric discrete time finite mixtures hazard model (DFM), where
heterogeneity is modeled non-parametrically (mass points), allowing for the pres-
ence of distinct types of heterogeneity across immigrants. The flexibility of the
non-parametric specification can then be used to assess whether that hetero-
geneity affects the covariates (if endogeneity is present). Another advantage of
this model specification is that is more robust to endogeneity than the paramet-
ric/semiparametric models.

The discrete finite mixture hazard model used can be written as

h (t |v, x) = 1 − exp
[−exp(v + β0 + b (t) + β ′Xit

]
,

where unobserved heterogeneity has K discrete points

v = v = {v1 = 0, v2, . . . , vk} with probabilities p = {p1, p2, . . . , pk},

where p1 = {1 − p2 − p3 − . . . − pK}, so that E[h(t |v, x)] =∑k=K
k=1 [pkh(t |vk, x)].
The choice of the appropriate model is done using two approaches. First, the

predicted model is plotted against the data and in this way we can see how well a
model follows the data and second Vuong (1989) test is performed to discriminate
between rival non-nested models. Vuong’s model selection criteria identify the
model that is closer to the true specification.

The following Null Hypotheses are tested after selecting between the continuous
parametric and semiparametric and discrete hazard models:
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H0:Cox vs. Gompertz
H0:DFM vs. Gompertz
H0:DFM vs. Cox

FIGURE 1. (Colour online) Predicted hazard specifications versus empirical hazard.

In particular, a significant positive Vuong statistic leads to not rejecting that
model on the left of the Null test dominates the one on the right of the Null test,
while a significant negative value for the test rejects that the left model dominates
the right side model. A non-significant Vuong statistic indicates no preference for
either models. As an additional check, we look at the predictability of different
model specifications versus the actual data.

The plots of the predicted models and the Vuong test results are presented in
Figures 1 and 2 and Table 4. The results suggest that the parametric Gompertz
model and the semiparametric discrete hazard model are performing the best. In
what follows, we discuss the results obtained with these two models.

8. RESULTS

As a result of our analyses, two models are presented as our preferred ones (the
parametric Gompertz model and the discrete finite mixture model). Both models
present better predictions than the Cox hazard model,13 according to the criteria
discussed on the methodology section and both models show similar results, which
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FIGURE 2. (Colour online) Discrete Finite mixtures predictions of the two types.

suggest that endogeneity is not an issue in these models specifications (given that
the discrete hazard model is robust to the endogeneity problem).

All the model specifications control for a rich set of information linked to
the decision of migration for immigrants from B.C. The analysis is conducted
respectively for three tax filing cohorts (1996, 2001, and 2006). Table 2 lists the
estimated coefficients on some of the selected variables from the Gompertz and
discrete hazard models, respectively.

The coefficients are presented as their sign show the direction of our covariates
on the risk of migration; however, the exponential of these coefficients defines the
hazard ratio, which describes the relative risk of exit based on a comparison of
events, which has a more direct interpretation on the risk of migration. Therefore,
while we keep the presentation of the actual beta coefficients in the table, we
discuss the 100∗(1-exponential of these coefficients) (the percentage increase or
decrease in the risk of migration).

Consistent with conventional wisdom, the results in Table 2 provide many styl-
ized facts related to migration decisions of immigrants. In particular, older immi-
grants and female immigrants are less mobile and being in a married/common-law
relationship is negatively correlated with the probability of migration across CSDs.
Having more children appears to anchor immigrants to their current residential
locations. Further, if immigrants initially landed in B.C., it is more likely that
they will stay in the same CSD over the 5-year tracking period for each cohort.
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TABLE 2. Coefficients in the hazard model for each cohort in British Columbia

1996 Cohort 2001 Cohort 2006 Cohort 1996 Cohort 2001 Cohort 2006 Cohort
Gompertz Gompertz Gompertz Discrete Discrete Discrete

Demographic characteristics
Age in year ∗ − 0.024∗∗∗ − 0.019∗∗∗ − 0.016∗∗∗ − 0.025∗∗∗ − 0.020∗∗∗ − 0.016∗∗∗

(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
Female − 0.169∗∗∗ − 0.131∗∗∗ − 0.139∗∗∗ − 0.170∗∗∗ − 0.133∗∗∗ − 0.140∗∗∗

(0.019) (0.017) (0.016) (0.019) (0.016) (0.016)
Married in year ∗ − 0.256∗∗∗ − 0.127∗∗∗ − 0.173∗∗∗ − 0.258∗∗∗ − 0.129∗∗∗ − 0.174∗∗∗

(0.022) (0.019) (0.019) (0.021) (0.019) (0.018)
Number of children in year ∗ − 0.094∗∗∗ − 0.129∗∗∗ − 0.159∗∗∗ − 0.094∗∗∗ − 0.131∗∗∗ − 0.160∗∗∗

(0.009) (0.008) (0.008) (0.009) (0.008) (0.008)
Attended school in year ∗ 0.083∗∗∗ -0.416∗∗∗ 0.131∗∗∗ 0.083∗∗∗ 0.140∗∗∗ 0.132∗∗∗

(0.023) (0.022) (0.018) (0.024) (0.018) (0.018)
Landed in British Columbia − 0.213∗∗∗ − 0.176∗∗∗ − 0.193∗∗∗ − 0.215∗∗∗ − 0.179∗∗∗ − 0.194∗∗∗

(0.016) (0.014) (0.014) (0.016) (0.014) (0.014)

Education
College 0.026 0.031 -0.026 0.026 0.031 -0.026

(0.022) (0.022) (0.023) (0.022) (0.021) (0.023)
Bachelor 0.079∗∗∗ 0.091∗∗∗ 0.024 0.080∗∗∗ 0.092∗∗∗ 0.024

(0.026) (0.024) (0.024) (0.027) (0.023) (0.024)
Graduate 0.136∗∗∗ 0.068∗∗ –0.014 0.137∗∗∗ 0.068∗∗ − 0.014

(0.035) (0.028) (0.028) (0.035) (0.028) (0.027)

Income
Low income after tax in year ∗ 0.048∗∗ 0.091∗∗∗ 0.164∗∗∗ 0.048∗∗ 0.093∗∗∗ 0.165∗∗∗

(0.022) (0.019) (0.019) (0.022) (0.019) (0.018)
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TABLE 2. Continued

1996 Cohort 2001 Cohort 2006 Cohort 1996 Cohort 2001 Cohort 2006 Cohort
Gompertz Gompertz Gompertz Discrete Discrete Discrete

Enclave-related interaction variables
Living in an ethnic enclave in year ∗ 0.682∗∗∗ 0.648∗∗∗ 0.591∗∗∗ 0.684∗∗∗ 0.658∗∗∗ 0.592∗∗∗

(0.136) (0.082) (0.072) (0.134) (0.082) (0.073)
Enclave ∗ Married 0.057 0.107∗∗∗ 0.131∗∗∗ 0.056 0.107∗∗∗ 0.130∗∗∗

(0.062) (0.039) (0.037) (0.062) (0.039) (0.037)
Enclave ∗ Children − 0.176∗∗∗ − 0.055∗∗∗ − 0.012 − 0.177∗∗∗ − 0.056∗∗∗ − 0.012

(0.030) (0.019) (0.018) (0.03) (0.019) (0.018)
Enclave ∗ Age − 0.020∗∗∗ − 0.020∗∗∗ − 0.018∗∗∗ − 0.020∗∗∗ − 0.021∗∗∗ − 0.018∗∗∗

(0.003) (0.002) (0.002) (0.003) (0.002) (0.002)
Enclave ∗ Low income 0.092∗ 0.019 − 0.031 0.092∗ 0.020 − 0.030

(0.050) (0.031) (0.029) (0.05) (0.03) (0.029)
Enclave ∗ Female 0.078 0.093∗∗∗ 0.060∗∗ 0.077 0.094∗∗∗ 0.060∗∗

(0.050) (0.031) (0.029) (0.051) (0.031) (0.029)

Community-level characteristics
% of low-income individuals − 5.957∗∗∗ − 6.159∗∗∗ − 5.984∗∗∗ − 5.988∗∗∗ − 6.251∗∗∗ − 6.011∗∗∗

(0.269) (0.201) (0.262) (0.265) (0.199) (0.258)
unemployment rate 0.266 4.498∗∗∗ 3.137∗∗∗ 0.277 4.566∗∗∗ 3.113∗∗∗

(0.855) (0.520) (0.746) (0.824) (0.507) (0.708)

N 72,380 105,376 132,420 72,380 105,376 132,420

Notes: (1) Robust standard errors in parentheses, ∗∗∗ p < 0.01, ∗∗ p < 0.05, ∗ p < 0.1. (2) The model also controls for occupational skill levels, self-employment status, prior-landing
Canadian experience dummy, ability in official languages, total earnings, immigration category, years since arrival in Canada, source country, community-level house ownership rate,
community-level education level, and an indicator of missing filing taxes in at least on year within each tracking widow. (3) “in year ∗”’ refers to the year of the survey, i.e., 1996, 2001,
2006, respectively. (4) Data source: Longitudinal Immigrant Database.
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Taking post-secondary education in Canada is related with higher risks of mobility
in the following five years for immigrants in B.C. and the “pushing” effect rises
across cohorts. One possible explanation that could contribute to the cohort dif-
ferences in the magnitude of the “anchor” and “oar” effects across cohorts could
be the deteriorating economic environment from 1996 to 2006. Under depressed
economic conditions, one would expect that immigrants’ migration decisions are
mainly driven by economic factors and they will be more likely to ignore the
demographic “anchors” in pursuit of economic benefits.

There are distinct patterns in how educational attainments are associated with
migration patterns between the first two cohorts (1996, 2001) and the 2006 cohort.
Specifically, compared to immigrants with a high school degree or lower, immi-
grants having obtained a bachelor or graduate degrees at the time of landing are
more likely to be observed to move around in the first two cohorts of 1996 and 2001.
However, no significant differences in mobility are shown among immigrants with
different educational achievement in the 2006 cohort. Over the period spanning
from 2006 through to 2010, low-educated immigrants are equally as mobile as
their high-educated peers, which is not the case for the previous cohorts. One of
the consequences of the oil boom in Alberta since 2000s is the labor shortages
for the low-educated labors, which could explain part of the differences in the
mobility patterns between educated and uneducated immigrants across cohorts.

The significant positive estimates of low-income status tell us that economic
disadvantages in the initial year are associated with higher likelihood of migration
in the following years. Furthermore, the positive impact of low-income status on
mobility increases dramatically from 1996 to 2006 for immigrants living in non-
ethnic regions, which supports our previous hypothesis that immigrants are more
likely to move around in a weak economic environment to look for better jobs.
Immigrants living in regions, where many co-ethnic immigrants cluster do not,
nevertheless, show this pattern across cohorts.

In addition, the impacts of many demographic and economic factors on the
probability of migration of immigrants vary, in terms of either signs or magnitudes;
according to whether the immigrants live in an ethnic community (these are
the enclave interaction terms). Table 3 lists the detailed comparison of mobility
pattern by marital status and the ethnic enclave. For example, the relative mobility
tendency between married immigrants and their unmarried peers is larger for
those living in non-ethnic enclaves compared to that living in an ethnic clustered
community, although in both regions married immigrants are always less mobile
than their single counterparts. This is consistent with our hypothesis from the
introduction that the “inhibition” impacts of marriage/common-law relationship
on mobility of immigrants are much weaker for those living in ethnic communities
than that of immigrants living in non-ethnic enclaves because married immigrants
have their family companions and are less likely to feel lonely in non-ethnic
regions. Interestingly, similar patterns are found for the gender variable with the
female “anchor” effect on mobility being much smaller for those living in ethnic
neighborhoods than those living in ethnic communities.
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TABLE 3. Differences in migration behavior of married and unmarried
immigrants in enclaves and non-enclaves

Variables 1996 Cohort 2001 Cohort 2006 Cohort Source

Married − 0.256 − 0.127 − 0.173 Table 2,
Gompertz

Enclave 0.682 0.648 0.591 Table 2,
Gompertz

Enclave ∗ married 0.057 0.107 0.131 Table 2,
Gompertz

Difference between
unmarried and
married in enclave

0.199 0.02 0.042 Negative of sum
of Married
and Married ∗

Enclave
coefficients

Difference between
unmarried and
married in
non-enclave

0.256 0.127 0.173 Negative of
married
coefficient

Notes: (1) Calculation is based on Table 2. (2) Data source: Longitudinal Immigrant Database.

TABLE 4. Vuong test results

H0:Cox vs Gompertz −6.1
H0:DFM vs Gompertz 1.5
H0:DFM vs Weibull − 3.96
H0:DFM vs Cox − 0.68

Further, the impact of economic factors (low-income status) on mobility gets
stronger for immigrants living in co-ethnic concentrated CSDs than those living
in areas with fewer compatriots, which could be explained by the possibility
that although many social facilities are provided by ethnic-enclaves such as local
amenities, ethnic networks, etc., economic well-being could potentially offset all
these demographic “anchors” in terms of making migration decisions. In contrast,
the differential impacts of children and age on mobility between immigrants in
co-ethnic areas and those in non-enclaves depend on the number of children they
have and their age.

Finally, two interesting community-level mobility related facts are suggested
by the rest of the estimates in Table 2. First, immigrants living in a poor area with
a higher proportion of people in low-income families are significantly less likely
to migrate across CSDs. The existence of this negative peer effect requires further
exploration, and could stem from two sources: (1) living with people in similar
disadvantaged economic positions may allow people to have support from each
other so that they have lower incentives to move to another place; (2) immigrants
with lower earnings could be generally less mobile and they self-select themselves
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to live together. We do not know which of these (if any) is true. At last, the higher
the unemployment rate is in the area, the more likely it is that immigrants living
in this region will move to other places while holding all other factors constant.
This effect is much more pronounced in the last two cohorts, and could also be
explained by the fact that since earlier 2000 many other areas such as those in
Alberta underwent dramatic economic developments and therefore, there is an
uneven labor demand across regions in Canada. In Table 4, we present results
from a Vuong Test, which point to Gompertz as the best fitting model.

9. CONCLUSION

In this paper, we identify some of the individual, household and community-
level determinants of migration behavior of immigrations in B.C. We find distinct
mobility patterns between immigrants, who live in an ethnic enclave and those
who do not. Self-selection may contribute to the choice an immigrant makes for a
place of residence, rather than other observed factors like years since arrival, hous-
ing structure, access to amenities, etc. Future longitudinal analysis that assesses
location-related outcomes needs to take these selection issues into account.

First, we find that, under depressed economic conditions, migration decisions
are largely driven by economic factors, and that socio-demographic factors like
marital status are less consequential. Conversely, when economic conditions are
better for immigrants, they will be more likely to consider socio-demographic
factors when they make migration decisions. These findings are consistent with
the work of others, such as Hou (2007) and McDonald (2004).

The strength of economic factors (such as low income prevalence) on mobility is
stronger for immigrants living in co-ethnic CSDs than it is for those living in areas
with fewer co-ethnic residents. In some studies, these disparities are explained by
looking at time of arrival, where more recent arrivals are expected to cluster in
co-ethnic neighborhoods, and less recent arrivals will be more dispersed. Since
we control for years since migration to Canada in our analysis, duration can be
eliminated as an explanation, implying that other factors are driving the trends.
It is possible, for example, that compared to many of the social facilities that
are provided by the ethnic-enclaves such as local amenities, ethnic networks, etc.,
economic well-being is more appealing to those in low income, which could offset
all these demographic “anchors” in terms of making migration decisions. It is an
area worthy of further study.

One of the novel findings in this study concerns the differential impacts of
marital status on migration decisions between immigrants living in ethnic enclaves
and those living in communities with fewer co-ethnic residents. We find that
being married has a higher “anchor” impact on mobility of immigrants living
in non-ethnic enclaves than those living in ethnic enclaves. In contrast, single
immigrants have much higher mobility probability than their married counterparts
living in non-enclaves than that of those living in enclaves. A possible explanation
for this disparity is married individuals have “built-in” social network at home,
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thus reducing the utility of an enclave. That said, children counteract this effect,
presumably because parents will once again value the tangible benefits that living
in an enclave can provide families with children, such as co-ethnic children’s
activities and events. It is interesting to see that female immigrants are less mobile
than their male counterparts; however, this “inhibition” effect is much weaker for
immigrants living in enclaves than that on those living in non-ethnic enclaves.

Based on the main findings from this paper, we have derived the following
policy implications in terms of addressing uneven immigrant distribution across
regions: (1) considering that married immigrants (especially with children) are
generally less mobile after landing, their initial landing place is critical because
they are most likely to permanently stay in the initial landing locations overtime.
Therefore, how to lead new immigrant families to land in non-ethnic regions could
be seen as a potential way to reduce immigrant clustering; (2) Immigrants with
children and single immigrants are shown to be more attracted by tangible benefits
provided by ethnic enclaves. One would expect it is easier for single immigrants to
find partners and friends in ethnic-enclaves, while parents might want immigrant
children to learn their own ethnic culture and languages, which are more available
in enclaves. Accordingly, policy makers could implement corresponding ethnic
culture promotion programs or increase social interactions between immigrants
and non-immigrants in non-ethnic-clustering regions to attract immigrants to these
areas; and (3) Consistent with other studies, we find that immigrants are quite
responsive to economic factors when making their location decisions. Thus, it is of
great importance to equip immigrants with timely and comprehensive information
on smaller local labor market conditions across regions so that they are aware of
where job opportunities could potentially exist, which will allow them to move to
non-clustering immigrant areas with higher economic growth rate.

NOTES

1 Ethnic enclave is a geographic area, where there is a high concentration of people with the same
ethnicity, similar cultural identity, and economic activity. In this paper, we use the method proposed
by Bobo et al. (2000) to define an ethnic enclave, which comprises at least 10% of population with the
same ethnicity.

2 Is it self-selection out of enclaves? A negative enclave effect? A relative lack of access to the
broader labor market behind the differences in outcomes?

3 As Alba et al. (2002) acknowledge in their research on ethnic communities.
4 The IMDB contains both administrative landing records information and information from indi-

viduals’ subsequent family-related tax records.
5 In the future, we would like to update our results by using the new sets of geographical units

generated from postal code by using PCCF+.
6 Due to differences in definition of income-related variables between Census and tax file, we are

only able to conduct comparison among a few basic demographic variables (Age, marital status, and
number of children).

7 In particular, we assume that a person, who did not file tax return upon arrival in Canada, probably
decided not to stay in Canada as all individuals living in Canada are required to file their income taxes.
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8 Although the tax file of IMDB starts in 1982, we dropped the 1982 tax -filing cohort from our
investigation because immigration policy underwent significant alterations in early 1990s. Besides, the
1986 and 1991 tax cohorts do not exist, since the CSD variable is not available from 1987 to 1995.

9 Warman (2007) also used the country of birth information to generate the ethnic enclave variable.
10 People from Hong Kong, Taiwan, and Macao are also included in the Chinese group.
11 The post-secondary education attendance is identified by positive tuition tax deduction credit

in the tax file. However, we are not able to know what type of post-secondary education immigrants
were enrolled in.

12 We use the prior-migration/emigration information from the first year since landing to reduce
the potential reverse causality issue. Additionally, we employ the model of cox regression with time-
varying covariates to account for the changes of some variables through time.

13 We thank one anonymous referee that insisted on testing alternative models to Cox (1972)’s
mixed proportional hazard model.
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APPENDIX

TABLE A.1. Comparison of basic statistics in IMDB tax file with Census

1996 2001 2006

Census IMDB Census IMDB Census IMDB

Age 45 42 47 44 47 46
Married 72.0 77.6 71.8 78.5 70.0 78.9
Number of children 1.0 1.0 1.1 1.0 1.1 1.0
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TABLE A.2. Coefficients from the Gompertz hazard model for each cohort in
British Columbia, without controls for occupational skill levels

1996 Cohort 2001 Cohort 2006 Cohort

Demographic characteristics

Age in year∗ − 0.024∗∗∗ − 0.018∗∗∗ − 0.016∗∗∗

(0.001) (0.001) (0.001)

Female − 0.145∗∗∗ − 0.129∗∗∗ − 0.129∗∗∗

(0.016) (0.013) (0.012)

Married in year∗ − 0.266∗∗∗ − 0.168∗∗∗ − 0.206∗∗∗

(0.018) (0.016) (0.015)

Number of children in year∗ − 0.079∗∗∗ − 0.107∗∗∗ − 0.136∗∗∗

(0.007) (0.006) (0.006)

Attended school in year∗ 0.061∗∗∗ 0.162∗∗∗ 0.129∗∗∗

(0.020) (0.014) (0.015)

Landed in British Columbia − 0.189∗∗∗ − 0.140∗∗∗ − 0.171∗∗∗

(0.013) (0.010) (0.010)

Education

College 0.054∗∗∗ 0.030∗∗ 0.016

(0.016) (0.014) (0.014)

Bachelor 0.124∗∗∗ 0.100∗∗∗ 0.037∗∗∗

(0.018) (0.014) (0.014)

Graduate 0.204∗∗∗ 0.116∗∗∗ 0.012

(0.027) (0.020) (0.018)

Income

Low income after tax in year∗ 0.034∗∗ 0.107∗∗∗ 0.155∗∗∗

(0.017) (0.014) (0.014)

Enclave-related interaction variables

Living in an ethnic enclave in year∗ 0.413∗∗∗ 0.613∗∗∗ 0.664∗∗∗

(0.102) (0.061) (0.053)

Enclave∗ Married − 0.024 0.088∗∗∗ 0.108∗∗∗

(0.051) (0.032) (0.028)

Enclave∗ Children − 0.142∗∗∗ − 0.076∗∗∗ − 0.030∗∗∗

(0.017) (0.012) (0.011)

Enclave∗ Age − 0.014∗∗∗ − 0.019∗∗∗ − 0.018∗∗∗

(0.002) (0.001) (0.001)

Enclave∗ Low income 0.118∗∗∗ 0.015 –0.045∗∗

(0.034) (0.022) (0.020)

Enclave∗ Female 0.031 0.024 0.010

(0.034) (0.021) (0.019)

Community-level characteristics

% of low-income individuals − 6.834∗∗∗ − 6.593∗∗∗ − 6.692∗∗∗

(0.212) (0.156) (0.197)

unemployment rate 1.325∗ 4.723∗∗∗ 4.138∗∗∗

(0.734) (0.413) (0.574)

N 132,215 192,678 246,601

Note: (1) Robust standard errors in parentheses, ∗∗∗ p < 0.01, ∗∗ p < 0.05, ∗ p < 0.1. (2) The model also
controls for self-employment status, prior-landing Canadian experience dummy, ability in official languages, total
earnings, immigration category, years since arrival in Canada, source country, community-level house ownership
rate, community-level education level, and an indicator of missing filing taxes in at least on year within each
tracking widow. (3) “in year ∗ “ refers to the year of the survey, i.e., 1996, 2001, 2006, respectively. (4) Data source:
Longitudinal Immigrant Database.
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