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Abstract

This study compares the earnings mobility betweemigrants and natives within and
between Denmark and Canada. Both countries hatereht labour market conditions
and immigration history which leads to an intemggtcomparison of earning mobility
processes. The paper employs a dynamic multinolmgal model with discrete factor
approximation for the specification of unobservedividual heterogeneity. The model
takes into account the effect of the endogenouslimionditions problem and unobserved
heterogeneity to separate structural and spuritaie dependence. The results show that
immigrants-native differences in earnings mobilistructural state dependence, and
segmentation of earnings distribution are relayivebre prominent in Denmark compared
to Canada.
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1 Introduction

Immigrants from less developed countries are ogprasented in the lower part of the income
distribution in both Denmark and Canada. The stogyBlume and Verner (2007) for Denmark has
shown that first generation immigrants, especitilyse from the less developed countries, were Yighl
over-represented among the receivers of publicnmectransfers during the period 1984-1999, while
immigrants from developed countries are moderatgbr represented. For Canada, a recent study by
Ostrousky (2008) on the dynamics of immigrants’neas inequality reveals that the economic
fortunes of immigrants in recent years have dedliréhe over representation of immigrants in the
lower part of earning distribution can be due torshun reasons, for example, it takes time torlear
local language and to obtain country specific skilHowever, after obtaining these skills the
immigrants should move up in the income laddersit 80ll be interesting to compare the mobility of
immigrants with natives in the earnings distribatid\s far as we know, there is no study that makes

this comparison.

Denmark and Canada have very different immigratimtories. Denmark was characterized by high
labour demand at the end of the 1960s, which tregyéabour immigration, mainly from Turkey,
Pakistan and Yugoslavia. From that time until 19®nmark had a steady inflow of labour
immigrants. After 1973, immigration in Denmark isndinated by non-labour immigrants (for example
family reunification, refugees). On the other har@@anada has a very long history of skilled
immigration. In 1967, Canada introduced a pointeysbased on the personal characteristics of the
applicant to facilitate the immigration process d&illed immigrants. Recently, the Danish governtnen
has also introduced the same immigration policeshe Canadian immigration system for skilled
workers. So it is of great interest to compare the easimgbility of immigrants and natives between

two countries with different immigration histories.

Measuring earnings dynamics could be very intergsfor policy makers and researchers. For
example, the optimal design of unemployment instgasocial assistance, and other income support

! For more information on new immigration policies Denmark visit www.newindenmark.dk. For more imhation on

immigration policies on Canada visit www.cic.gc.ca



programs depend on a good understanding of eardymgsmics and the distribution of earnings in a
longer-term perspective. In particular, if a largember of individuals have shorter low earnings or
unemployment spells, then this problem can be addce with various types of unemployment
insurance. On the other hand, if smaller numbersmdividuals have longer spells then long term
structural solutions are required (skill enhancemmograms). Similarly, labour market programs,
specifically related to human capital developmeat) be designed and evaluated more accurately with
a better understanding of the earnings mobilitpr &ample, if we observe that earnings tend ® ris
for individuals who stay longer in the labour mdrkéen policies should aim to get people started i

the labour markét

Various studies have been carried out to comparednnings mobility of the United States and other
European countries (see for example, Burkhaused.gt1997), Grodner (2000), Aaberge et.al. (2002)
Deding (2002)). To our knowledge no study comp&asada's labour earnings mobility with other
countries. This is the first study that compares ¢arnings mobility of Canada with a Scandinavian
welfare state, of which Denmark is an example. Tdusparison will be very interesting since the
Danish labour market is very different from moshest countries in many aspects. For example,
Denmark has the highest female labour force ppgimn rate in the world, the highest replacement
ratio of unemployment benefits for low-wage earnerslatively widespread eligibility for

unemployment benefit (for more details, see (Edksand Westergard-Nielsen, 2007)).

Given the discussion above, our main objectivdis paper is to answer the following questions:

1. What are the determinants of the transitions in @t of any earnings quartiles?

2. What are the differences in upward and downwardilitypbetween immigrants and natives in
the two countries?

3. What are the proportions of spurious and structgtate dependence in earnings mobility

processes?

In this paper, we estimate and analyze a dynamittimmial logit model with random effects
conditional on observable variables affecting eaysi mobility process and controlling for both

% The policy discussion is derived from Finnie (1R97



unobserved individual heterogeneity and endogeiatial conditions problem. We use a method of
Maximum Likelihood Estimation (MLE) with factor alyic schemes for unobserved individual
heterogeneity and Wooldridge's specification apgmd@ the initial conditions problem. We confine
our analysis to estimate Quartile Mobility RatesM(R), proportions of structural and spurious state

dependence, and type specific transition matricegimigrants and natives in both countries.

The raw data show that immigrants in Denmark argenled more in the lower parts of the earnings
distribution, while comparable natives are everistributed. On the contrary, immigrants in Canada
have very similar earning distribution and obseneddracteristics compared to Canadian natives.
Moreover, upward mobility is higher than downwardbitity for immigrants in both countries. The
estimation results show that the extent of stapeeddence (mobility) is overestimated (underestidjate
if the model does not control for endogenous ihitandition and unobserved heterogeneity. For
identification purposesve used state zero as a reference StAtmost all state dependence parameters
are positive and statistically significant, indiogt transition towards state zero is less probable.
Immigrants in Denmark have very high structurakestdependence in unemployment compared to
natives. Unlike in Denmark, immigrants and natiie€anada have very similar pattern of structural
and spurious state dependence. The unobservedspgofic transition matrices show that each type
has a different transitions pattern. As a resb#,long-run stationary earning distribution is segted

on the basis of unobserved types.

The paper is organized in the following way. Setti® explains structural and spurious state
dependence. Section 3 reviews the literature omiregg mobility. Section 4 gives background
information about the immigration history of Denika@nd Canada. The data is described in section 5.
Section 6 presents an empirical specification efdiinamic model. We discuss the empirical results i
section 7 and conclude in section 8.

% In total we have 5 states including state zere Jtate zero is defined as unemployed or non-eragloy



2 Structural and Spurious State Dependence

Any persistence in (or transition into and out tfe lowest, middle, and uppermost parts of the
earnings distribution can be a product of some oredsand unmeasured variables. Exploring the main
reasons for observed persistehiseessential to properly estimate the paramefieirgerest in dynamic

framework models.

According to Heckman (1981a), individuals may difile certain unobserved variables that influence
their probability of experiencing the event but ag influenced by the experience of it. Heckman
(19814, p. 115) argues that, “if these differerm@snot properly controlled, previous experienceg ma
appear to be a determinant of future experiencelysblecause it is a proxy for temporally persistent
unobservables that determine choices.” Impropeatrtient of unobserved variables gives rise to a
conditional relationship between future and pageeence that is termed as spurious state depeadenc
Distinguishing between unobserved individual hegereeity and structural state dependence is crucial

in dynamic analysis frameworks and economic pdicie

The effectiveness of public policy depends on thepertion of structural and spurious state
dependence. Consider a policy change which haseffeet of temporally moving non-employed
workers into the employment state. If there isoaifve structural state dependence in employment,
the policy intervention will cause a persistentrgase in employment. Consequently, the intervention
is likely to reduce the number of individuals whe @ependent on benefits (unemployed) or live on a
low income (Prowse, 2005). In this case, changdirefit rules or introducing labour market tragin
programs are also more likely to meet their obyesti(Hansen et al. 2006). On the other hand, if the
observed serial persistence in unemployment istoyeermanent unobserved heterogeneity, then the
policy stated above is less likely to have an affec

According to Brodaty (2007), public policies shoaldtt on both dimensions (structural and spuriod@is) o
the earnings mobility process to reduce incomeunkty. For example, human capital policies can be

4 Observed persistence is due to unobserved indilibleterogeneity, structural state dependence,ofimet observable

covariates.



implemented to improve the unobserved heterogerditthe individuals who are unemployed or
attracted towards the lower part of the earninggitution. Contrarily, it could be desirable ta aa
structural state dependence in order to make iemmbile, but this requires for it to give an econo

meaning to state dependence in earnings mobility.

The initial conditions are typically assumed tothdy exogenous variables. This assumption is valid

only if the disturbances that generate the prosease serially independent. This is not the case in
dynamic models. Dynamic discrete choice models élsatime the initial conditions to be exogenous

effectively ignore serial dependence attributableimobserved individual heterogeneity and therefore
lead to upwardly biased estimates of structurdesdependence (Heckman, 1981a, Chay and Hyslop,
2000).

3 Literature Review

A considerable literature exists on earnings mbhiéspecially for the United States. A nice théoed

and empirical review is presented in Atkinson e(E92). Some studies compare the intergenerationa
earnings mobility between immigrants, but as famasknow, no study compares earning mobility
between immigrants and natives. However, quiteralbrar of studies compare earning mobility across
countries. In this section, we will review and cargpsome important and recent studies of the United

States, Denmark, and Canada.

3.1 Studies for The United States

Burkhauser et. al. (1997) have compared the labatnings mobility and inequality of prime-age men
and women in the United States and Germany duhagytowth years of the 1980s. The data for the
U.S is the Panel Study of Income Dynamics (PSI®82t1988), whereas, for Germany, it is the
German Socio-Economic Panel (GSOEP) (1984-1988pidemajor differences in the labour market
institutions between the two countries, the desierpstatistics shows a surprisingly similar pattef
quartile-to-quartile mobility. Moreover, the studpows no difference in downward mobility and
slightly higher upward mobility in Germany than time United States over the period studied. The



labour earnings dynamics are modeled by an Autord®siye Moving Averages (ARMA (1, 1))
specification using the logarithm of labour earsinghe empirical results show some differencefen t
dynamic earnings path. However, the end resutiessimilarities of the earnings mobility for theaw
countries. The study has merits calculating andpaoing earnings mobility and inequality between
the U.S. and Germany using a dynamic analysis fraorle however the empirical methodology is
purely statistical, in a sense that it does notasepany structure on the earnings profiles and does

control for any observed explanatory variables.

Grodner (2000) extends Burkhauser et. al.'s (198idy to identify the determinants of moving up and

down in the earnings distribution for Germany anel tJnited States. The study uses a binomial probit
model for the years 1985-1987 using the same datha used by Burkhauser et. al. (1997). The
results show that higher education has both pligeecand prospective effects but with higher

magnitudes for Germany. In this paper, Grodner fremtliBurkhauser' approach to control for the

observed characteristics, however, the study aealgarnings mobility only in the short run, whish i

not sufficient to explain long-run dynamics.

In another study for the United State Buchinsky dednifer (1999), using National Longitudinal
Survey of YouthNLSY)(1979-1991), present empirical measures of easmmgpility based on hourly
wages and annual earnings distribution. The maoslehan-parametric. They decompose summary
measures of mobility into within and between greomponents. They find that within-group mobility
is predominant and it increases most rapidly whentime horizon is extended, thereby it reduces
wage inequality by 12% to 26%. Further, they dsscwithin-group mobility among earnings quatrtiles,
using year to year estimates of transition proltadsl They find that mobility declines over time,

especially at the bottom end of the wage and egsrdimstribution.

The most recent study by Brodaty (2007) on the oyos of American earnings reveals that state
dependence in the earnings mobility process issttatly significant and its magnitude is upward
biased if individual unobserved heterogeneity it cansidered. For every quartile except the fitst,

creates more stability than mobility and it favanpward movements rather than downwards
movements. Conditional on the unobserved charatitsj each individual is attracted towards a

specific quartile, which makes the quartile digitibn very segmented. Moreover, men, white, and the



more educated are attracted towards the uppeoptire distribution, while women, non-white, aneé th
less educated tend towards the lower. The mairribatibn of this paper is that it controls for gtat
dependence variables in quintile mobility and clat®@s and compares type specific transition marice

which can be a good reference for any studies omrggs dynamics.

3.2 Studies for Denmark

Bingley and Westergard-Nielsen (1997) identify soofethe determinants of individual's wage
mobility rates over time. Specifically, they lookdecile transition matrices for the period 198®Q9

to discuss mobility of individuals in the wage distition. They estimate upward and downward
mobility rates using a simple probit model. Thewdul takes attrition and decile of origin into agob
They compared the results of probit model withdhéching regression models to simulate the effects
of wage mobility of different variables. They fitkdat education and experience are important factors
determining an individuals' position in the wagstdbution. Moreover, unemployment is the single

most important obstacle to upward mobility. Theperoal model disregards the state dependence.

Aaberge et.al. (2002) measure and compare thengarmnobility of Scandinavian countries with the
United States over the period of 1980-1990. Inst#aal transition matrix approach, the study uses a
modified version of this suggested by Shorrock¥89Mobility is measured as the relative reduction
in the weighted average of single year inequalllye measure incorporates the close relationship
between income inequality and mobility. The resaliggest that the pattern of mobility turns oub¢o
very similar in all the countri@sHowever, the paper does not distinguish betwgeward and down-

ward mobility rates and only looks at overall mdbitates for the countries.

> The pattern is similar in the sense that the priggnuaite reduction in inequality from increasing tiecounting time of

income is much the same. Aaberge et.al measuraabdity as follows:

__ 6
Zthl (,Ut /K )Gt

Where M is the crude measure of mobility, G is @iei Coefficient, and//, is the mean of the T-year distribution of
income



Deding (2002) compares the mobility rates out of Weage employment in Denmark, Germany and the
United States. The study compares the mobilitysréieth at the aggregate level and by applying a
micro-econometric framework. At the aggregate lgwtle constructs transition matrices for three
countries, considering three different states, ne.wage, low wage, and high wage. Deding fin@s th
individuals in the low wage group differ a lot beswn the countries. Moreover, the level of mobikty
higher in Denmark than in Germany, whereas theddn8tates appears rather immobile in the short
run, but mobility increases in the long run. Inerdb see the effect of different explanatory Jales,

she models the probability of being low paid in 39€onditional on low pay in 1992. She finds simila
results for the three countries in the short ruhthase results differ in the long run. The enuaiki

model disregards the dynamic behaviors of indivisloaer time.

3.3 Studies for Canada

For Canada, some studies have analyzed earninggityn@ind redistribution of income since the
1990s. A study by Finnie (1997) analyzes earningihityp of Canadians over the period of 1982-1992.
Using the Longitudinal Administrative Databa@deAD) from Revenue Canada tax files, this paper
examines how individuals' earnings mobility variegh the time period considered and starting
position in the earnings distribution, as well gsalge and sex. Finnie finds higher stability in tipper
parts of earnings distribution. Moreover, he fifdgher upward mobility than downward, especially
over longer periods of time and particularly forupger workers. The lower end of the earnings
distribution is frequently filled with new entrantsong-run upward-mobility rates are higher than
short-ones. Finnie expands his analysis to a casgraof earnings mobility among different age
groups and sexes, as well as different businedg-eyfects. From his results it seems that younger
males tend to be less stable (more mobile) thaerotohes, particularly in an upward direction.
Whereas, women are normally less likely to moveang less likely to stay at the top. Earnings
mobility also varies with business cycle changed across different age-sex groups. Women in their
prime working years are actually more likely to raayp through the earnings distribution in the later
years, right through the recessionary part of t880%. Similarly, older men experience a moderate
increase in their rates of earnings growth; and argwmobility declines substantially amongst the

youngest groups of men and women (under 25), edpefor those who are at the lowest earnings

10



levels to begin with. The paper does a thorouglestigation on earnings dynamics of individuals over
time. However, it lacks a formal econometrics asslpf quartile mobility.

One study by Beach and Finnie (2001) using longiidncome tax-based data examines the cyclical
pattern of changes in the earnings distribution @ahings mobility by sex and age groups over the
period 1982 to 1996. Beach and Finnie analyze ffeete of business cycles on short-run transition
probability matrices for men and women across wfie age groups and for the two periods of peak
(1988-89) and through (1991-92). Their results shibat higher unemployment rates decrease the
average net probability of moving up significanthore for men than for women. Beach and Finnie
also find that younger workers (20 to 34 yrs olflpoth genders are more sensitive to business-cycle
effects than prime and older workers (35 to 64 oly. Moreover, the higher unemployment rate
increases polarization rates across all age angreeips. Men have the highest cyclical sensitioity
the earnings at the lower end of the distributieor. females the greatest cyclical sensitivity osdar

the upper end of the earnings distribution. Thpepdooks only at one-year transition matrices and
does not calculate the long-run mobility rates tfoe period studied. This paper also lacks a formal

econometrics assessment of mobility rates.

4. History of the Immigration process in Denmark aml Canada

As mentioned earlier, Denmark and Canada haverédifteimmigration histories. Denmark has a

relatively short history of immigration, whereatamal immigration policy in Canada started in 1947

Until the 1950s, Denmark was a country of net eatign. Denmark was characterized by high labour
demand at the end of the 1960s, which triggeredualmmigration, mainly from Turkey, Pakistan and
Yugoslavia. From that time until 1973, Denmark laagteady inflow of labour immigrants. Then a ban
was introduced for labour market-oriented immigratifrom non-European Economic Are@&EA)
nationals. Immigration continued afterward, but mhaithrough family reunification. Since 1979,
Denmark has accepted refugees on an annual bagisrf@anitarian migration. In the early 1990s, the
number of war refugees and asylum seekers incréamadormer Yugoslavia and other countries. The
peak in asylum seeking was reached in 1992-199Beatsame time as the peak in the country’s

unemployment rate (see Liebig (2007) for more ttai

11



Like most other European countries, Denmark needse mmmigrants in the labour market due to
aging and lower population growth. Unlike the imnaiipn policies in Canada, Australia, and other
developed countries, there was no selective skiftedigration process in Denmark to facilitate sidll
immigrants into the economy. Most immigrants innBwrk came through family reunification, as
refugees, and asylum seekers, especially from restesn countries. Danish immigration policy is
now moving towards skilled immigration. This magiructural change partly is taking place with the
introduction of new green card and job card scheanelspartly because of the reduction of family and
refugee immigranfs For example, in 2002 Green Card Scheme, likeCgreadian skilled immigration
system, was introduced for professionals of varitelsls to come and search for a job in Denmark.
They are initially given a work permit for threeays. Furthermore, the government has introduced
laws to reduce forced marriages, which has redtldumber of family class immigrants.

Unlike the immigration laws of Denmark, immigratitews in Canada went through major changes
many years adoIn 1967, Canada introduced a point system bageith® personal characteristics of
the applicant to facilitate the immigration procésssskilled immigrants. In 1992, the family clask
immigrants was reduced and the government was ctiethio a stable net inflow of 1 per cent of the
current population. In 2002, the immigration actl8f76 was replaced to attract young bilingual and
educated workers. For example, more points werecatkd to applicants with trade certificates,
bilingual skills (French and English), and greateeight was placed on the first two years of
experience. There are three main categories of gnamis in Canada, i.e., independent immigrants
(immigrated on the basis of skills, capital andolabmarket abilities), family class (through family
reunification), and refugees. About 56.1 per adrthe immigrants, who arrived in 2005, were skille
workers. According to Canada's Immigration Progr@atober 2004), Canada has the highest per

capita immigration rate in the world.

® The details about these changes can be seenlénftatin the Appendix.
" This information is based on a presentation by @éve Bouchard in her Workshop on German and Ewmope

Migration and Immigration Policy from a TransatliarfPerspective: Challenge for the 21st Century.

Website: http://www.irpp.org/miscpubs/archive/$bbard_immig.pdf
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5. Data

To distinguish between true and spurious state ridgpece and to control for unobserved individual
heterogeneity, longitudinal data with a large cresstional sample size is required. Our analysis is
based on two longitudinal data sets taken from CmkRnand Canada. For Denmark, we use the
Administrative Registered Data supplied by Statsstibenmark to Labour Market Dynamic Growth
(LMDG). The data contains labour market and denqagainformation for all immigrants and natives
aged 15 to 70 for the years 1980 to 2003. Thernmétion about income and demographic variables

are accurate since they originated from the inctareegisters of the government.

For Canada, we use levels of Statistics Canada'se$ of Labour and Income Dynami¢SLID).
SLID has three complete and one incomplete longialdiata panels. Each complete panel covers six
years for almost 15,000 households, which is ablgtsource of data for this research. In SLID, the
focus extends from static measures to the wholgera transitions, durations, and repeat occurience
of people's financial and work situations. Incomtimation in SLID is taken from the Longitudinal
Administrative Data (LAD) and therefore is accuraerelatively large sample size of micro data is
required as it is more representative of the fotglulation in the survey. We use annual data frioen t
first three panels of SLID. The first panel is frdd@ecember 1992 to the end of 1998, the second is
from December 1995 to the end of 2001, and the ikifrom December 1998 to the end of 2004. The
final sample for Canada consists of 12 years ranfiom 1993 to 2004. All estimation results and
descriptive statistics outputs for Canada are wedylby longitudinal weight variables provided by
Statistics Canada. For Denmark, a random sampl®,0600 individuals per year (1994-2003) is drawn
from the data.

Gross annual income (before tax) is used to radlishuals in the earning distribution. This income
does not include child or housing benefits from stete. The same concept of income is used in both
Denmark and Canada. The data is restricted to mea 25 to 55. The reason for this restriction & th
men are less likely to be affected by secular emeein school attendance or labour market

participation than women in the same age group.el\er, men in this age group are more likely to

13



have full-time job& To control for business cycle effects, the dyramiodel includes aggregate
unemployment rates taken from Statistics Denmatk@ANSIM Il (Table 282-0055) In addition to
the aggregate unemployment rate, the models alswotdor level of education, marital status, age,

levels of work experience, and country of orfdin

For education, we use a dummy variable indicalfimgperson has at least a high-school degreeeat th
time of entry into the panmel Marital status is defined if a person is legatiarried or lives with a
registered partner. Since people in different agigs have different earnings profiles (Beach and
Finnie, 2001), we prefer to divide age into threeugs, i.e., prime (25-35), middle (36-45), andeold
(46-55). Similarly, for experience, we have setslommy variables for people with no more than 8,
between 8 and 16, and more then 16 years of expetfe To control for the country of origin,
immigrants are divided in two main groups, i.e.migrants from developed countries and those from

the less developed countrigsThe same data restrictions are applied to botini2ek and Canada.

8 In this paper, self-employed workers are droppethfthe sample. We only look at men who are paigeyed in their
main jobs.

® CANSIM is Statistics Canada's key socioeconomtaluzse.

10 vears since immigration might be a significantémén persistence of or transition into (and oy@nfy earnings
quartiles. Unfortunately, The Danish administrati\¢a set provides no information about immigraygars of arrival.
Further, estimation results in Esmaeilzadeh (2809w that years since immigration is not a sigaificfactor in wage
mobility process in Canada. To have two models,pamaible for Canada and Denmark (and the fact higavariable might
have no (or low) significant effect for Canadiamiigrants) we ignored the effect of this variabl@ur estimation.

1 To compare two countries with different educatlsystem, we use a dummy variable for educatioteats of years of
schooling. We also treated education as a timeriang variable because there is small variatioreducation among
individuals in this selected age group.

2 people with lower experience, are expected to lawer earnings profile; moreover, experience niben 16 years is
recorded as 16 in Danish data, so we use dummahles for experience, instead of years of expegienc

13 The List of developed countries includes high-imecOECD countries plus the following relatively simacountries:
Hong Kong, Israel, Singapore, Taiwan, Andorra,mBeda, Faroe Islands, Liechtenstein, and San MgwWharld

Development Indicators, 2008).
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5.1 Descriptive Statistics

In this section, we compare immigrants' and nativegan characteristics, earnings quartiles

(persistence and transitions), and transition egrwvithin and between Denmark and Canada.

There are five mutually exclusive states that atividual can take (one of them) each year i.eestat
zero representing unemployed or non-employed and ®&iates representing quartile earnings
distribution. Table 2 provides information on eags* quartiles and mean characteristics of
immigrants and natives in Denmark and Canada. Imantg in Denmark are over represented in state
zero and one compared to their Canadian countsrpaibbut 14.8 and 37 per cent of immigrants in
Denmark are in state zero and one respectively.€effugvalent figures for Canadian immigrants are
7.8% and 26.8%. Natives in both Denmark and Careda evenly distributed in the earning

distribution.

First, we compare the mean characteristics of Daargl Canadian immigrants. Table 2 shows that
68.1 per cent of Danish immigrants have at leagh-8chool degrees. For Canadian immigrants the
percentage is 80.3. The proportion of married peapimuch higher for Canadian immigrants. About
82.5 per cent of Canadian immigrants are marriecegistered partners, while the Danish equivalent
figure is 66.7%. The percentage of immigrants figweloped countries is higher in Canada (48.5%)
than in Denmark (31.7%). The reason is that the igration policy in Canada, before 1962, gave

higher priority to immigrants from European couesri. The proportion of immigrants in prime and

middle ages is higher in Denmark than in Canada.

Second, we compare mean characteristics of nativés/o countries. Overall, natives in the two
countries have very similar patterns of observeatatteristics, however, compared to Canada, natives

in Denmark have a lower percentage of married gistered partners.

One of the objectives of this paper is to studyfdmtors affecting transitional rates into and oluthe

four earnings quartiles and quartile zero (accognto unemployed and non-employed people). To do

1 Earnings are adjusted by Consumer Price Index)(CPI
5 |n the 1950s, 84.6 per cent of all Canadian imanitg were European by birth. The government of Gaméandoned
this policy in 1962.
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this, we calculated the mean characteristics ofeidiht persistence and transition states among
immigrants and natives for both countries. Tabl@saAd A3 in the appendix provide this information.
Persistence in this table refers to individualayisty in the same quartile one year later, whereas

Table 2: Mean Characteristics of Male by Immigrants and Natives, Denmark and Canada

Denmark Canada
Variables
Immigrants Natives Immigrants Natives
Qual‘til.es People not working (Quartile Zero)' 0.148 0.036 0.078 0.080
Dummies
People with Earnings in First Quartile 0.370 0.235 0.268 0.207
People with Earnings in Second Quartile 0.195 0.241 0.223 0.236
People with Earnings in Third Quartile 0.146 0.243 0.183 0.244
People with Earnings in Forth Quartile 0.140 0.243 0.249 0.232
Observed Educated>  0.681 0.760 0.803 0.770
Characteristics
Married’ 0.667 0.697 0.825 0.759
Origin (Developed Countries)* 0.317 - 0.485 -
Age between 25— 35 0.306 0.303 0.238 0.265
Age between 35 - 45 0.465 0.455 0416 0.468
Age between 45 - 55 0.229 0.242 0.349 0.266
Experience less then 8 years 0.430 0.079 0.199 0.091
Experience between 8 to 16 years 0.381 0.396 0.312 0.247
Experience more then 16 years 0.189 0.525 0.491 0.661
Aggregate Unemployment Rate 7.36 7.36 8.30 8.30
Number of Observations 13110 386890 4236 31338
Number of Individuals 1311 38689 706 5223

Data Source: For Denmark, Registered Administrative Datasets, 1994-2003, supplied by Statistics Denmark to Labor Market

Dynamic Growth (LMDG). For Canada, Survey of Labor and Income Dynamics (SLID), 1993-2004, based on a sample of

males aged 25 to 55. The figures for Canada are weighted with longitudinal weight variables provided by Statistics Canada.

The figures are rounded to three decimal points

1- This excludes the people who are retired, getting education or on leaves.

2- Having at least 14 years of formal education.

3- Married or Registered Partner

4- If an immigrant was born in any High-Income countries i.e. OECD countries or Hong Kong, Israel, Singapore, Taiwan,
Andorra, Bermuda, Faroe Islands, Liechtenstein, and San Marino (World Development Indicators, 2008)

transition refers to individuals' movement from tbagin state to any other destinations in the

distribution. Looking at these tables, we obsehat individuals in any persistence in (or transisio
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into and out of) any earnings quartiles have d#iféimean characteristics. For example, it appbats

the proportion of individuals with a high-schoolgdee is positively correlated with persistenceha t

higher quartiles. This is true for immigrants aratives, but with different magnitudes. The same
pattern is true for the proportion of married peogturther, immigrants from developed countries are
more observed in higher quartiles. On the otherdharatives and immigrants have the higher
proportion of prime age group in the lower quastilieThese examples show that observed
characteristics, reported in Tables A2 and A3, migh significant factors determining differences

between immigrants and natives in probability dhben any earnings quartiles.

Mobility and stability in the raw data is examindg@ough transition matrices. A transition matrix is

constructed as follows: First, working immigrantslavorking natives are ranked together according to
their earnings for each year. On the basis of thasks each individual belongs to one of the four
quartiles. The people who are not working are diyeassigned to quartile zero. The same procedure i

applied for each year. The transition is recordgdab indicator variablet(i,yd, which equals 1 if an

individual “i”  moves from the origin quartif®” to the destination quartitel” . If “d” is equal to
“0” then it is recorded as stability. For the wholmgke, the transition probabilities and stabiliteee

calculated by the following formula (for more détasee Burkhauser, et. al. (1997))
N .
Pod = Ztcl),d /N 1)
i=1

Where N is the total number of individual in thégar quartile®®.

Table 3 shows transition matrices of immigrantd aatives for both countries. This table reveals
several interesting relationships and patterns gmmomigrants and natives. We also examine the issue
of state dependence in the raw data. The diagdriakse matrices represents the probability ofistay

in the same quartile, whereas off-diagonal elemegpsesent the probability of moving to another
quartile one year later. Elements on the diagoofl®ach matrix give strong evidence of state

dependence in the raw data.

The full transition matrices show that the vastangy of movements reach adjacent quartiles fohbot

immigrants and natives in the two countries. Bameple, for immigrants in Denmark, the probability

'8 For the Canadian data, this probability is weidhtg longitudinal weight variables provided by &téits Canada.
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Table 3: Quartile Mobility Rates, Conditional Probability of Leaving Previous

Years Quartile by Immigrants and Natives*

Denmark
Immigrants
Destination Quartile Direction
Origin
Quartile Qo Q Q: Qs Q4 Down Stable Up
Qo 0.554 0.383 0.034 0.018 0.009 0 0.554 0.444
Q 0.096 0.726 0.135 0.035 0.008 0.096 0.726 0.178
Q, 0.036 0.195 0.592 0.164 0.013 0.231 0.592 0.177
Qs 0.019 0.049 0.199 0.612 0.121 0.267 0.612 0.121
Qq 0.018 0.012 0.022 0.094 0.853 0.146 0.853 0
Total 0.152 0.371 0.192 0.145 0.140 0.141 0.674 0.185
Natives
Qo 0.406 0.440 0.083 0.045 0.025 0 0.406 0.593
Q 0.047 0.738 0.176 0.032 0.006 0.047 0.738 0214
Q, 0.014 0.160 0.639 0.173 0.014 0.174 0.639 0.187
Qs 0.010 0.027 0.163 0.675 0.125 0.200 0.675 0.125
Qq 0.009 0.007 0.013 0.108 0.863 0.137 0.863 0
Total 0.035 0.236 0.242 0.243 0.244 0.138 0.715 0.147
Canada
Immigrants
Origin Destination Quartile Direction
Quartile
Qo Q] Qz Q3 Q4 Down Stable []p
Qo 0.848 0.125 0.026 0.006 0 0 0.848 0.157
Q 0.030 0.840 0.104 0.019 0.007 0.030 0.840 0.130
Q, 0.007 0.121 0.734 0.125 0.013 0.128 0.734 0.138
Q; 0.003 0.011 0.148 0.707 0.129 0.162 0.707 0.129
Q, 0 0.003 0.014 0.099 0.883 0.116 0.883 0
Total 0.079 0.268 0.223 0.179 0.249 0.095 0.804 0.101
Natives
Qo 0.930 0.043 0.012 0.008 0.006 0 0.930 0.069
Q 0.016 0.843 0.124 0.012 0.005 0.016 0.843 0.141
Q, 0.005 0.106 0.748 0.131 0.009 0.111 0.748 0.140
Q; 0.005 0.012 0.127 0.725 0.131 0.144 0.725 0.131
Q, 0.003 0.002 0.007 0.138 0.849 0.150 0.849 0
Total 0.080 0.207 0.236 0.244 0.232 0.099 0.800 0.100

*Average transition rate in the sample for all years
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of moving up to quartile two from quartile one 8.3% higher than that of moving from quartile oae t
four, which is 0.8%. The equivalent figures for imes are 17.6% and 0.6%. There is a negative
correlation between the initial quartile with up@anobility for immigrants and natives in Denmark.
Thus the quartile and its lag are not independamd, being in one quartile one year increases the
probability of being in the same quartile the ya#ier (state dependence). Our findings confirm the
finding of Brodaty (2007).

The probability of moving down to the next quartitem any of the earning quartiles is statistically
higher for Danish immigrants compared to Danishveat The one exception to this is the transition
from quartile 4 to quartile 3. Whereas the probgbdf moving up in the next quartile from any tiet
earning quartile is higher for Danish natives tlizamish immigrants. The difference is statistically
significant for transition from quartile zero to e@mnd from quartile one to two. For example, the
probability of moving up from quartile one to quirttwo is 13.5% for immigrants, whereas the
equivalent figure for natives is 17.6%. Exactly Ba@me pattern is true for Canadian immigrants and

natives.

Aggregated or overall upward mobility (weighted mage of all upward transitions) is higher than
overall downward mobility (weighted average of @lwnward transitions) for both immigrants and
natives in the two countries. For example, ovenglivard mobility for Danish immigrants is 18.5%
which is statistically higher than the downward migbwhich is 14.1%. The comparison between
Danish immigrants and natives show that Danish ignamits have statistically higher upward mobility
(18.5%) compared to the over upward mobility of Bamatives (14.7%). This is quite consistent with
the fact that immigrants start low but graduallywaaip in the income ladder. Overall downward
mobility is also higher for Danish immigrants comgxh to Danish natives but it is not statistically
significant. Immigrants in Canada also have highpward and downward mobility compared to
natives in Canada but these differences are nidtgtally significant.

To check for differences in earnings dynamics amiomgigrants with different origin, we calculated
transition matrices for immigrants from developed ¢ess-developed countries for both Denmark and
Canada (Table A4 in the appendix). The importaimigtithat we note in the table is that immigrants of

less developed countries in both Denmark and Caaeslaelatively more observed in state zero, one
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and two. For example, the respective percentagesmimigrants from less developed countries in
Denmark are 17, 39.8, and 20.3, whereas the eguilvdigures for immigrants from developed
countries are 11.5, 31.3 and 16.6.

6. Model and Empirical Specification

To analyze any movements into and out of any egsngquartiles, we choose a dynamic unordered

multinomial logit model. We analyze the dynamicusture of the model as a first-order Markov

process. Let assume that individuddelongs to alternativg at timet. We suppose that utiIityi;t is
the sum of a deterministic componebt,, , that depends on regressors and unknown paramaters
an unobserved random compones),:

\/i;t = Uiqt + giqt (41)

This is called an Additive Random-Utility Model (ARM). We observe the outcom¥, =qif

alternativeq has the highest utility of the alternatives. ltdws that:
< 0),0j (4.2)

PY, =a)=Priv, >V )= Prlvi, >V,
and given (4.1),
PrY, =q)=Pre, £ U4 -Uy) (4.3)

Now assume that individuals indexedily = 1, 2,...,N)belong to any of the following five mutually
exclusive and exhaustive boundaries (alternatigégparnings percentiles of q at timé = 1, 2,...,T)
as below:

* g = 0[0] (Unemployed or non-employed)

* Q= 1(0,25] ( Individuals with earnings in the range from minim observed

value to the 28 percentile)

« ¢, =2(2550 (Individuals with earnings between thé"2thd 58' percentile)
« q, =3(5079 (Individuals with earnings between thé"sind 7%' percentile)
« ¢, =3(7510d ( Individuals with earnings between thé"sind 7%' percentile)
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Let the value, for individual of belonging to quartilg at timet@/i;t) be specified as:
Vi;t =Xy By +Zy Yy + DO, + &y (4.4)
where,

‘Eiqt = :uiq +Uiqt (4-5)

X, is a vector of observed variables, including agrigs, marital status, experience groups, and the
aggregate unemployment rat&; is a vector of dummy variables indicating the poei earnings

quartile occupied by the individual(time state dependence). For Canadian immigravesgdropped
observations in extreme transitions, for examplemfquartiles three and four to one, similarly from
quartiles one and two to four. This is due to te that there are few moves in these transitwhgh
make it difficult to get the parameter estimates: the usual identification purpose, we take glearti

zero as the reference quartil®; is a vector of time-invariant variables, includidgmmies for

education and country of origin (developed or Esgeloped).

The assumption regarding the error tesgp, can be summarized as follows;, is composed of two

terms: v,

q and i, . Wherev,, is assumed to be serially uncorrelated and follavig/pe | extreme

value distribution.z;, is an unobserved, individual specific factor andependent ofX; and D;, but
not Z; (endogeneity problem). Iz, is treated as a parameter to be estimated (fiXedtefapproach),

then there is a severe incidental parameter profffeokman, 1981b). Following Chamberlain (1984),
the consistency of the maximum likelihood estimagmjuires thafl - . Most household panel data
sets contain many individuals but only a small &xed number of T. Random effects analysis in this

context may therefore seem more efficient thandfigtects analysis.

The model also controls for the endogenous ing@iditions. The initial conditions problem arises
when the start of the observation period does owmtcade with the start of the stochastic process th
generates individuals' participation experiencecokding to Chay and Hyslop (2000), dynamic
discrete choice models that assume the initial itiond to be exogenous are effectively ignoringader
dependence attributable to unobserved heterogemaityherefore lead to upwardly biased estimates of

structural state dependence. To account for thablpm, we adopt the method suggested by
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Wooldridge (2005). Following him, we consider thestdbution of the unobserved effects,,

conditional onZ;,and the mean values of exogenous time-varying biasaover timeX;. Z,, is a

vector of initial earnings quartilés Uiq can be written as:

Fhq = XiAq + ZiyPq +Vig (4.6)

*

ThereforeV.

it can be written as:

Vi;t = Xit By + ZyAq + D0y + >zi/1q +Z10q *+Vig T Uit (4.7)

Following Mroz (1999), we assume that the probgpdistribution of 4, can be approximated by a

discrete factor distribution with a finite numbdrsupport points. Assuming a discrete distribution
the unobserved factors implies that the cumulatligribution function is approximated by a step

function. In particular, the distribution of; is given by:
Pl =)= 7, m=12....M (4.8)

where, each m.= 0 (4.9)

7t is the probability that the unobserved factor satie the values oii’;‘. To be specific, there are m
types of individuals and each individuglat any quartiles off is endowed with a set of unobserved

characteristicsyig .

1

iq,...,v{c‘;), and (p,,....p,,) Wwe use a logistic

To estimate simultaneously the parametgs yq,Jq,(v

transformation as:

7= M (4.10)
Zm=leXp(pj )
where,
O<rm, <1 (4.11)
and

17 As mentioned earlier in this paper, for the usdehtification purpose, quartile zero has beenriake the reference
group.
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> om, =1 (4.12)

To select the number of support points, we caleuta¢ value of the AIC (Akaike Information Critéria
and theBIC (Bayesian Information Criteri&) when an additional point of support is added. \tép s

adding more support points to the model when eithres start decreasing.

The likelihood contribution for individual with observed quartile states,...,g; given all observed

and unobserved effects can be written as:

T

Li(v)= |_| P (a./v;) (4.13)

t=2
Wherev; is a vector ofv, for g, = 01,...4.

*

G =qif Vig >V, for g #1. This results in a five-state multinomial logittivthe random effects as:

exdxitﬁq +Zyy, + Do) + >_(i/1q +Z;,04 +Viq)

P (q =a/v;) = (4.14)

4 [—
Zexdxitﬁj +Zyy; + D0 + XiAj +Z, p; +Viq)
i=0

As earlier mentioned there are types of individuals with the set of unobserved characteristics,

v"that is a vector qfz: ,vi’;"). We can write the unconditional log-likelihood @ion as

Iq yuas
logL, =log ¥ 7z,.L, (™) (4.15)
and therefore we have

Z 7P (G = a/v;) (4.16)

18 AIC and BIC are measures of goodness of fitalkt,fthey show how well the model fits the dataCAdenalizes free
parameters less strongly than does BIC:

AIC : -2*f + 2*npar

BIC :-2*f + log(n)*npar

where

f is the value of the objective functiamjs the number of individuals, amgar is the number of parameters.
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7. Empirical Results

In this section, we report estimation results fromaximizing® the likelihood functioff of the

multinomial logit model controlling for the endogmrs initial conditions problem and unobserved
heterogeneity. To show the efficiency of the mosigdcification, as well as to distinguish between
spurious and structural state dependence, we dstitha model when there is no control for the

endogenous initial conditions problem and unobskheterogeneity factors.

We experimented with different support points todfthe best fitted models. We stopped adding more
support points when either AIC or BIC stopped dasimeg. The results are presented in Tables A5-A8
in the appendix. For both Canada and Denmark, waddhat models with three and féusupport

points (unobserved types) for immigrants and natrespectively fit the data quite well.

As expected, assuming that the initial conditions @xogenous while ignoring unobserved factors

generates inflated estimates of the degree of dieggendence. When the model ignores the effects of
unobserved factors, it erroneously assumes thatdirelation between state dependence variables and
time-invariant unobserved factors is zero. Thisality assumption overestimates state dependence

parameters. Comparison of parameter estimatebeoktate dependence variables f{lis) in the

models with and without controlling on these fastoonfirms the argument (Table 4). This is in line
with many other studies on dynamic analysis frantes/of discrete choice modeling, see for example,
Brodaty (2007), Stewart (2007), Hansen et. al. @0&nd Henley (2004).

In order to get the identification in the multin@hiogit model, we need to drop one equation (or
state), so in this paper we used unemployment agsebderence state. The models presented in this

paper have a non-linear nature; the magnituddakeofcoefficient estimates provide little infation

19 We tried with many different starting values td tiee converged estimates of the parameters aaddid multiple local
optima.

20 The likelihood function for Canadian data is weeghwith weight variables provided by statistics&da.

1 The model with five support points for Danish mas did not converge. Hence, we stopped adding support points
after four support points.
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Table 4: Estimated Coefficients of State Dependence with and without Control on
Endogenous Initial condition and Unobserved heterogeneity.

Without Control

With Control

Danish Immigrants

Q Q> Qs Q4 Q4 Q: Qs Qq4
Ql(t-l) 2.263 3.221 2.608 1.613 1.558 2.788 2.597 1.015
(0.077)%% (0.189)%* (0.288)%* (0.469)%* (0.098)**  (0.208) **  (0.330) **  (0.489) **
QZ(I-l) 1.912 5.759 5.252 1.879 1.399 4.562 4.697 1.408
(0.164)y%% (0.230)%* (0.311)%* (0.680)%* | (0.190)**  (0.259)**  (0.352) ** (0.771)
Q3(1_1) 0.868 5.188 7.426 6.507 1.001 4.681 7.093 6.333
(0.202)%* (0.310)** (0.365)%+ (0.4817%% | (0.350)*%  (0.372) %% (0.418) **  (0.483) **
Q4(1_1) -0.611 2.408 5.100 8.663 -0.509 2.779 5.094 7.535
(0.412)%* (0.420)%* (0.391)%* (0.483)%* (0.485) (0.452) %% (0.428) **  (0.464) **
Danish Natives
Ql(t-l) 2.408 3.062 2.026 0.472 1.588 2.356 1.930 0.856
(0.031) **  (0.057) %%  (0.090)**  (0.121) ** | (0.039)** (0.065)%* (0.093)%* (0.134)%*
Qz(t_l) 2.21¢6 5.836 5.537 2.856 1.343 4.120 4.347 2.698
(0.051) **  (0.069) **  (0.096) **  (0.116) ** | (0.060)** (0.079)** (0.100)%* (0.128)%*
Qs(t-l) 0.653 5.094 7.774 6.440 0.489 3.717 6.036 5.320
(0.077) ** (0.086)v (0.107) #*  (0.119) ** | (0.082)** (0.093)%* (0.110)%* (0.131)**
Q4(t-1) -1.299 1.526 5.486 8.150 -1.102 1.292 4.180 5.999
(0.091) **  (0.091) **  (0.103) **  (0.113)** | (0.110)** (0.109)%* (0.116)%* (0.130)%*
Canadian Immigrants
Ql(t-l) 5.144 5.268 4.085 ~ 2.740 2.909 2.915 B
(0.284)%* (0.601)** (0.853)%* (0.450)%* (0.789)%* (1.066)%*
Q2.1 4.975 8.983 7.976 . 1.161 3.337 4.127 i
(0.614)y%* (0.798)%* (0.977)%* (0.790)%* (0.930)%* (1.217)%*
Q3(1_1) _ 10.092 12.349 13.433 ) 7.737 10.316 19.141
(2.579)%* (2.626)%% (4.000)%* (6.853) (6.888)* (8.365)%*
Q-1(t-1) _ 8.363 11.271 16.447 } 5.665 10.115 20.946
(3.677)** (3.712)%+ (4.563)%* (11.533) (11.544) (12.271)*
Canadian Natives
Ql(t-l) 6.581 5.893 4.241 2.991 3.713 3.556 2.472 1.393
(0.163)%% (0.256)%* (0.375)%% (0.376)%* (0.239)%* (0.299)%* (0.373)%* (0.549)%*
Qz(t_l) 5.967 9.1106 8.155 5.083 3.519 5.497 4.846 2.958
(0.253)%% (0.314)%* (0.400)%* (0.389)%* (0.296)** (0.345)%% (0.385)%* (0.502)**
Q3(1_1) 3.725 7.373 9.902 7.816 2.649 4.895 6.387 5.150
(0.280)%* (0.318)** (0.398)%* (0.367)** (0.347)%* (0.371)%* (0.395)%* (0.460)**
Q4(t_1) 2.351 4.653 8.519 9.953 1.894 3.858 6.139 6.500
(0.408)%* (0.382)%* (0.425)%* (0.391)%* (0.538)%* (0.500)%* (0.481)%* (0.480)%*

Note: Figures inside the parentheses are the Standard errors.

** Parameter estimate is significant at 5 % level of significance.
* Parameter estimate is significant at 10% level of significance.

about the size of the effects of the observablegates. Therefore, our attention in this studyuies

on the estimated transition probabilities, downwand upward mobility rates, proportion of spurious
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and structural state dependence, and type spé@fisition matrices. However, we found that altesta
dependence parameters and their initial valuesstatistically significant. For example, almost all
coefficients in Table 4 are positive and statisiycaignificant; indicating that transition towardbke
unemployment state is less probable. The detag@thation results are reported in Tables A9-A16 in

the appendix.

7.1 Structural Transitional Matrices

Table 5 and 6 report estimated conditional prolttedsl of leaving previous year's quartile with aoht
for endogenous initial conditions problem and umobsd heterogeneity factors. Table A17 and A18 in
the Appendix report the estimated conditional pbiliieées without controlling for the initial conddn

and unobserved heterogenéity

As expected, when controls for these factors acerporated in the model, there is a reduction in
estimated stability rates and an increase in taesttion probabilities for all earnings quartil@his
reduction in the stability rates is due to the thett some portion of observed persistence isated

to unobserved serial correlations (Heckman, 198Eb). earning mobility process, Brodaty (2007)
found that stability will be reduced when the modehtrols for these factors. This fact has been
confirmed by various studies with different applicas. For example, Hansen et. al. (2006) founsl thi
pattern in analyzing transitions into and out ofigbassistance in Canada. Arulampalam et.al (1998)

also found the same results for modeling the uneympént incidence of British men.

Table 5 reports transition matrices for Danish igmants and natives after controlling for spurious
effects, so this table can be interpreted as tietsral part of the transition probabilities. Ccangd to
Table A17 (transition matrices without controllifay initial conditions and unobserved heterogeneity
structural stability rates in table 5 are lowerr Egample, the stability rate in state zero for igmants
decreased from 48.6% (in Table A17) to 43.3% (ibl&&), a decline of about 10%. This reduction is
due to the serial correlation of unobserved charestics with initial observations of state depamuke

variables.

?2\We have used bootstrap method to test the staiistifference between two probabilities.
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Table 5:

(Control for Endogenous Initial Conditions and Unobserved Heterogeneity)

Structural Transition Matrix for Danish Immigrants and Natives,
Estimated Conditional Probabilities of Leaving Previous Year's Quartile.

Immigrants
Destination Quartile Direction
Origin

Quartile Qo Qi Q: Qs Q4 Down  Stable  Up
Qo 0.433 0.490 0.045 0.017 0.011 0.000 0.433 0.567
Q: 0.139 0.626 0.164 0.060 0.011 0.139 0.626 0.235
Q: 0.078 0.304 0.405 0.206 0.007 0.382 0.405 0.213
Q; 0.028 0.074 0.155 0.597 0.147 0.256 0.597 0.147
Qq4 0.053 0.037 0.062 0.162 0.687 0.313 0.687 0.000
Distribution 0.100 0.378 0.199 0.176 0.147 0.220 0.566 0.214

Natives

Qo Q: Q: Q3 Qq Down  Stable Up
Qo 0.153 0.517 0.170 0.080 0.081 0.000 0.153 0.847
Q: 0.037 0.501 0.308 0.105 0.049 0.037 0.501 0.462
Q: 0.015 0.161 0.507 0.257 0.061 0.175 0.507 0.318
Qs 0.010 0.060 0.232 0.542 0.157 0.302 0.542 0.157
Qq 0.041 0.062 0.104 0.327 0.466 0.534 0.466 0.000
Distribution 0.024 0.225 0.269 0.253 0.229 0.254 0.496 0.249

Structural stability rates for immigrants in Tablare higher in the lower and upper quartiles (gjear
one and four) compared to the middle quartiles rtjaa two and three). For example, the stability
rates in quartiles one and four are 62.6 % and%&#&spectively, whereas the equivalent figures in
quartiles two and three are 40.5% and 59.7%. This iline with Brodaty (2007), who explain that

individuals who are in the lowest quartile todaylcoface a deterioration of their human capitallisk

and abilities) that would make their rise more idifft in the future.

immigrants, the structural stability rate for nasvis higher in the middle two quartiles. Another
important observation about this table is that ignamts have higher stability rates in state zero

compared to natives. The higher persistence of granis in state zero is consistent with the faat th
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Table 6: Structural Transition Matrix for Canadian Immigrants and Natives,
Estimated Conditional Probabilities of Leaving Previous Year's Quartile
(Control for Endogenous Initial Conditions and Unobserved Heterogeneity)

Immigrants

Destination Quartile Direction
Origin

Quartile Qo Qi Q2 Qs Qq Down  Stable Up
Qo 0.158 0.382 0.375 0.085 0.000 0.000 0.158 0.842

Q: 0.034 0.424 0.439 0.102 0.000 0.034 0.424 0.541
Q2 0.047 0.197 0.509 0.248 0.000 0.243 0.509 0.248
Qs 0.000 0.000 0.211 0.491 0.298 0.211 0.491 0.298
Q4 0.000 0.000 0.041 0.414 0.545 0.456 0.545 0.000
Distribution  0.044 0.234 0.235 0.216 0.271 0.234 0.479 0.286

Natives

Qo Q: Q: Qs Q4 Down  Stable Up
Qo 0.223 0.263 0.200 0.153 0.161 0.000 0.223 0.777
Q: 0.082 0.400 0.292 0.122 0.104 0.082 0.400 0.518
Q: 0.070 0.181 0.415 0.224 0.110 0.250 0.415 0.335

Qs 0.065 0.119 0.219 0.426 0.171 0.403 0.426 0.171
Q4 0.068 0.105 0.132 0.407 0.289 0.711 0.289 0.000
Distribution 0.074 0.224 0.242 0.252 0.207 0.328 0.374 0.298

immigrants in Denmark have a higher tendency tg steemployed (or non-employed) possibly due to
the higher unemployment or welfare benefits retatva low wage (Pedersen and Smith, 2002).

The probability of moving up into the next quartftem any of the earning quartiles is higher for
natives compared to immigrants. We also note thathavements for both immigrants and natives
have the higher probabilities of reaching the asljacjuartiles. For example, for natives the prdiigbi
of moving from quartile one to quartile two is 3th&igher than that of a transition from one to ¢hre
which is 10.5%. Overall upward mobility is higher inatives compared to immigrants. This result is
opposite what we find in the raw data. It meang #fter controlling for observed and unobserved
effects, Danish natives have overall higher upwawbility. Downward mobility is also lower for

immigrants compared to natives in Denmark.
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Table 6 reports the transition matrices for Canmadramigrants and natives after controlling for
unobserved heterogeneity factors and endogenotial iobnditions problem. The structural state
dependence is lower in any earnings quartiles dictustate zero, compared to the equivalent figures
in Table A18 (estimated transition without contirdl the effects). Structural state dependenceaite st
zero is 15.8% for immigrants and 22.3% for nativeach lower than equivalent figures in Table A18,
which are 73.4% and 84.8%. There are relativelyeloproportions of structural effects in all quasil

compared to the equivalent figures we found for iDark.

Like the structural stability rates for Danish ma8, the structural stability rates for Canadiativea

are lower in the upper and lower quartiles thathe middle part. One reason for this pattern is the
higher upward and downward movements in quartile and four. Workers in the middle of the
distribution appear to have relatively stable ezgaiand hence more persistence. Overall stabéligsr

are slightly higher for immigrants than for nativesvery quartile.

The overall upward mobility rate for Canadian imnaigts (28.6%) is higher than the downward
mobility rate (23.4%). Natives have a higher dowrduaobility rate (32.8%) than the upward mobility
rate (29.8%). Immigrants in any earnings quartdeehmore chances to move up to the next quartiles,
compared to the natives. For example, the prollwfimoving up from quartile one to quartile two
for immigrants is 43.9% whereas the equivalentrgdor natives is 29.2%.

The above discussion about transitional matricasbeasummarized as follows:

* Natives in both countries have slightly higher umvand downward mobility compared to
immigrants in the respective country.

* Natives in both countries have higher stabilitytie middle parts (quartiles two and three)
compared to lower and upper parts (quartiles odef@ur) of the earnings distribution, which is
opposite what we found in the observed transitiatrices for the two countries.

» The probability of moving up into the next quarfitem any of the earning quartile is higher for
Danes compared to immigrants in Denmark. The oppasitrue for Canadian natives and
immigrants.

« Canadian Immigrants and Natives have a higher ptiopoof spurious effects compared to

Danish immigrants and natives.
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7.2 Structural and Spurious Effects

Distinction between structural and spurious efféstsrucial for economic policy making. Therefore,
find the proportion of structural effects in thesebved persistence, we decompose stability rates in
two parts, i.e., structural and spurious. Strudtaffects are the ratio of state dependence prébesbi
with and without controlling for unobserved effect@able 7 reports the percentage of structural and
spurious state dependence.

Table 7: Percentage of Structural and Spurious State Dependence in Earnings Quartiles

Not Working Qq Q Q; Qq
= @ = » = w = » = @
Lo - o - ot - Lo - o -
B = E 2 B 2 E 2 E 2
3] - 3] ) < o) 3] S 15} S
= =] = - = - = = = -
o = b (= ot = S =¥ S =
7 wn 7 N ] n 7 W 7 N
Immigrants | 89.1 10.9 84.0 16.0 66.6 334 89.5 10.5 78.7 213
Denmark
Natives 58.8 41.2 65.4 34.6 75.8 24.2 76.2 238 53.0 47.0
Immigrants | 21.5 78.5 50.5 49.5 69.6 304 68.8 31.2 61.6 384
Canada
Natives 26.3 73.7 48.1 51.9 554 44.6 58.3 41.7 34.6 654

As seen in Table 7, in Denmark structural stateeddpnce for immigrants is quite high compared to
natives in every earnings quartile except quattile. Immigrants and natives in Canada have a very
low structural state dependence in quartile zerapared to their Danish counterparts. The difference
is higher among immigrants. For example, structstake dependence for Danish immigrants in
quartile zero is 89.1%, whereas the equivalentrédar Canadians is 21.5%. Sources of spurious stat
dependence are due to some unobserved heterogéawtiys that are different between immigrants
and native in both countries. Some portions oféhgsurious effects can be due to the labour market
preferences, labour market discrimination, cultatiitudes, abilities, and market demand for labour
which are not observed in the data. Policies ssathanging benefit rules or introducing labour neark
programs for unemployed immigrants in Denmark canmore effective in pushing immigrants to the

earnings distribution or encouraging them to work.
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Differences between Canadian immigrants and nativefructural state dependence in the lower parts
of the earnings distribution are not that high, pared to the Danish immigrants and natives. This
distinction is more prominent in the upper mosttparf the earnings quartiles in which Canadian
immigrants have a dramatically higher proportionstiuctural state dependence. This indicates that
Canadian immigrants in the uppermost part of theniegs quartiles might be more affected by

economic policy reforms.

In Denmark, we note that the immigrant-native défeces in proportion of structural and spurious
state dependence are more prominent in the staten@hployment and lower part of the earning
distribution. One reason for such differences carthat immigrants in Denmark mostly immigration
for the reasons other than working. In order taoedthese differences, the Danish government should
continue facilitating skilled immigrants to the by market, which will reduce the proportion of ron

skilled immigrants in Denmark.

7.3 Unobserved Types

In our estimation results, we found that theretaree and four unobserved types for immigrants and
natives respectively for both countries. To analyae immigrants and natives behave on the basis of
their unobserved types, we constructed type-spetidinsition matrices, with the help of estimated
parameters, for immigrants and natives for bothrdek and Canada. These matrices are reported in
tables A19 to A22 in the Appendix. Individuals wilifferent unobserved characteristics might have
different tendencies to be at the specific parthef earnings distribution. As an example, a type tw
Canadian native has the highest probability to stayo move into quartile two. The probability of
staying in or moving into quartile two is 53.3%,.B%, 77.8%, 54.1% and 42% if an individual is
initially in state zero, one, two three or fourpestively. As a result, the earnings distributi@m de

highly segmented in the long-run.

To observe more precisely the zones individualsattracted to in a stationary equilibrium, it isetid

to find quartile stationary distribution of eachpéy This distribution helps us understand the
segmentation of earnings distribution on the basfisunobserved heterogeneity factors. These
stationary distributions are reported in Table Bifomigrants and natives in both countries. We can
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Table 8: Quartile Stationary Distribution, by Unobserved Types

Quartile Distribution

Types Qo Q, Q, Qs Qq
1 0.086 0.289 0.189 0.199 0.237
2 0.050 0.153 0.464 0.198 0.136
Canadian Natives
3 0.090 0.121 0.243 0.461 0.084
4 0.066 0.184 0.117 0.209 0.425
1 0.027 0.389 0.220 0.111 0.253
2 0.016 0.173 0.408 0.290 0.113
Danish Natives
3 0.058 0.216 0.183 0.329 0.214
4 0.009 0.109 0.226 0.290 0.366
1 0.058 0.262 0.166 0.189 0.326
Canadian Immigrants 2 0.035 0.138 0.452 0.140 0.235
3 0.031 0.318 0.062 0.460 0.129
1 0.085 0.500 0.100 0.125 0.192
Danish Immigrants 2 0.076 0312 0.326 0.186 0.100

3 0.255 0.144 0.166 0.269 0.166

see that each unobserved type has a specific longstationary equilibriufi. For example, the
stationary equilibriums of Canadian natives witpetyone, two, three, and type four are in quartiles
one, two, three, and four respectively. The higipesbability mass for type one, two, three and fisur
28.9%, 46.4%, 46.1% and 42.5% in quartile one, tiveee and four respectively. By looking at the
stationary distribution of Danish immigrants, wesebve that a type three individual has a relatively
higher probability (25.5%) of staying unemployedmpared to type one and two (8.5%, and 7.6%

respectively).

Finally, Table A23 in the appendix shows the presticand observed distributions of earnings

quartiles. The predicted distributions are cal@ddbr each year for Denmark and Canada. Ovehall, t

23 Equilibrium in a sense that a specific type hasttighest mass at a specific quartile.
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predicted distributions are almost similar to tHeserved frequencies, indicating that the empirical

models fit the data well. One measure of goodnéd$g m discrete choice modeling is a likelihood
ratio test. This measure is definedlas[LL(,[?)/LL(O)J, where LL(,[?) is the value of the log-likelihood
function at the estimated parameters dﬂc(o) is the value with all parameters equal to zeroe Th

index ranges from zero (no model) to one (perfeotdel). Table A23 reports the likelihood ratio

indices for the final models.
8. Summary and Conclusions

This paper analyzes transitions into and out of ahthe four earnings quartiles, and quartile zero
(accounting for unemployment and non-employmentektdVe analyze the dynamic structure of the
model as a first-order Markov process. To take iatcount the effect of the endogenous initial
conditions problem and unobserved heterogeneitiofacwe use administrative registered data for
Denmark (1994-2003) and longitudinal levels of SldBta for Canada (1993-2004). The model is a
dynamic multinomial logit model with discrete fact@pproximation for the specification of
unobserved individual heterogeneity and Wooldridgapproach for controlling initial conditions
problem. To avoid the effect of secular increaskliour market participation or school attendatice,
data is restricted to males aged 25 to 55 years ledd Denmark, a random sample of 40,000
individuals is used for the analysis. For Canadaestimation results and descriptive statistics are

weighted with the weight variables provided by Stats Canada.

The observed data shows that immigrants in Denrasgkmore observed in the lower parts of the
earnings distribution, while natives are evenlyribsited. In Canada, immigrants are more obsermed i
the lower and upper parts of the earnings distiobgitwhile natives are more attracted to the middle
quartiles. Comparison of natives in the two cowstrieveals that natives in Denmark are less liteely
be unemployed (or non-employed). However, the egmdistribution for natives is similar in both
countries. Observed transitional matrices show ithatigrants in Canada have higher stability in any
earnings quartiles than their Danish counterpaisvard mobility is higher than downward mobility

for immigrants in both countries, but with higheagnitude for Danish immigrants.
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Estimation results show that models with three faxd support points fit the data well for immigrant
and natives respectively in both countries. Fonidieation, state zero is used as a referenceral
state dependence parameters are positive andis#dlyssignificant; indicating that transition t@nds

the quartile zero is less probable. Not all obsgersistence in earnings quartiles is struct@ame
portion of this persistence stems from unobseneatdrbgeneity factors and spurious effects. Ignoring
unobserved effects and endogenous initial conditiproblem overestimate the degree of state
dependence and underestimate mobility. Our estomasults confirm this argument. Structural state
dependence for Danish immigrants is quite high amegb to natives in every quartile except quartile
two. Differences in structural state dependencevéen immigrants and natives in Canada are not that
high, in comparison with the differences in Denmddklike immigrants in Canada, immigrants in

Denmark have quite high structural state dependenaey of the earnings quartiles except quartile 2

Our results show that immigrants in Denmark havereay high proportion of structural state
dependence (89.1%) in quartile zero (unemployedooremployed) compared to natives (58.8%). In
this case, as suggested by Hansen et. al. (200&)ges in benefit rules or introducing labour marke
training programs are more likely to meet theireatives. As mentioned earlier, immigration in
Denmark is dominated by the family class or refsgesspecially from non-western countries. As a
result, these immigrants are less skilled compsorddanish natives. Therefore, immigrants have fewer

prospects of getting employed compared to natives.

Sources of spurious state dependence are due te soobserved heterogeneity factors that are
different between immigrants and natives in eitt@intry. Some portions of these spurious effeats ca
be due to the labour market preferences, laboukehaiscrimination, cultural attitudes, and abédi
which are not observed in the data. Our resultsvghat immigrant-native differences in proportian o
structural and spurious state dependence, as welpward and downward mobility rates are more
prominent in Denmark than in Canada. One reasorsdich differences can be that immigrants in
Denmark mostly come for non-work related reasoh& durrent Danish government policy to increase

skilled immigrants will help to reduce differendastween immigrants and natives.

In Canada, the huge portion of observed persistémcihe state of being unemployed (or non-

employed) is because of the factors which are bsewed. Labour market policies which improve
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unobserved heterogeneity factors may lead unemglpgeple into employment. Sources of spurious
effects can be different between immigrants andvestand can be difficult to be identified. For
immigrants, some portion of this effect can be eduy lack of information on behalf of employers
(statistical discrimination), language skills. Cdiam immigrants have a higher structural state
dependence in the uppermost part of the earningstigs compared to natives. This makes

immigrants be more affected by economic policy mafa

To improve overall mobility, active labour markebgrams such as on-job training, apprenticeships,
education, labour market information, mobility, acr@dential recognition could enable individual to
move from low-wage jobs into higher paying jobsisTis in contrast to passive income maintenance
programs like unemployment insurance, which disagarsuch mobility and encourage people to stay
unemployed (Gunderson, 2007). The effectivenesisesfe policies is not addressed in this paperisbut

of great interest for future research.
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Appendix

Table Al: Classification of Danish Immigrants By Pupose of Entry (Economic , Refugee and Family Cla¥s

1999 2000 2001 2002 2003 2004 2005
Quota refugees 0 1 0 0 0 0 0
Other refugees 10 6 14 9 1 2 1
Family reunification to refugees 31 20 26 8 6 3 5
Family reunification to others 882 763 818 621 382 419 376
Wageearner and independent businessmen (occupatibstudies) 86 86 76 187 251 236 217
Persons from the new EU Member States (occupatidrstudies) 0 0 0 0 0 368 497
Western Job-card scheme (occupation and studies) 0 0 0 25 49 37 41
countries Education (occupation and studies) 1491 1555 1853 1945 2241 1753 1529
Interns (occupation and studies) 513 788 795 789 587 415 396
Au pair (occupation and studies) 299 450 423 384 340 268 206
Other cases on occupation and studies 778 867 832 740 696 617 605
Employed persons (EC/EEA) 1753 1722 1596 1416 1345 1316 1607
Education (EC/EEA) 1487 1593 1592 1858 1980 2706 3257
Other EC/EEA residence certificates 784 902 927 943 985 1013 1141
Unknown 5857 5531 5718 5903 5835 7026 8532
Quota refugees 278 473 443 351 464 371 468
Other refugees 1916 2905 3859 2172 1406 943 592
Family reunification to refugees 1988 2746 3294 2717 1744 1012 485
Family reunification to others 3689 3929 4023 3431 1955 1933 1910
Wageearner and independent businessmen (occupatibstudies) 129 105 70 100 161 245 245
Persons from the new EU Member States (occupatidrstudies) 0 0 0 0 0 0 2
Non-western Job-card scheme (occupation and studies) 0 0 0 28 62 150 240
countries Education (occupation and studies) 1149 1216 1102 1706 2636 2055 2428
Interns (occupation and studies) 174 257 352 503 474 583 1020
Au pair (occupation and studies) 100 164 202 294 380 645 748
Other cases on occupation and studies 1185 1311 1578 1254 1130 1272 1324
Employed persons (EC/EEA) 8 3 7 3 9 6 4
Education (EC/EEA) 0 1 0 1 4 1 1
Other EC/EEA residence certificates 105 121 112 103 94 104 106
Unknown 2188 2133 2247 1546 993 813 605
Economic class 1976 1917 1749 1760 1878 2359 2853
All Immigrants Family class and Refugees 8801 10856 12514 9383 6056 4832 4006
Total 10777 12773 14263 11143 7934 7191 6859
Percentage of Economic Class 18,3 15,0 12,3 15,8 23,7 32,8 41,6
Economic class 129 105 70 128 223 395 487
Non- Western Family class and Refugees 7871 10053 11619 8671 5569 4259 3455
Immigrants Total 8000 10158 11689 8799 5792 4654 3942
Percentage of Economic Class 1,6 1,0 0,6 15 3,9 8,5 12,4

Sources:For Denmark, Statistics Denmark, websitgw.dst.dk
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Table A2: Mean Characteristics for Males by Persigince in Earnings Quartiles, Immigrants and

Natives
Denmark
Immigrants Natives
Observed . . . . . .
Characteristics Persistence in Quartiles Persistence in Quartiles
Q' Q Q2 Qs Q4 Qo Q1 Q2 Qs Q4
Educated 0.617 0.622 0.674 0.786 0.914 0.580 0.608 0.738 270.80.906
Married * 0.591 0.636 0.709 0.739 0.741 0.398 0.574 0.692 610.70.831
Origin (Developed) 0.269 0.284 0.288 0.399 0.5§45 - - - - -
Age (25 - 35) 0.449 0.333 0.250 0.239 0.1g9 0.378 0.349 0.328 880.20.230
Age (35— 45) 0.395 0466 0.504 0.494 0.495 0.410 0.417 0.456 670.40.510
Age (45 — 55) 0.156 0.200 0.245 0.267 0.347 0.212 0.235 0.216 450.20.259
Experience < 8 years 0.842 0533 0.235 0.216 0.193 0.474 0.123 0.041 440.00.048
Experience 8 -16 years 0.140 0.374 0.445 0463 0.495 0.413 0.435 0.403 680.30.391
Experience >16 years 0.018 0.093 0.319 0.321 0.342 0.114 0.441 0.555 880.50.561
Number of Observations | 998 2482 1338 1046 1391 4976 47180 53824 57191 37236
Canada
Immigrants Natives
Observed . . . . . .
Characteristics Persistence in Quartiles Persistence in Quartiles
Q'  Q Q2 Qs Q4 Qo Q1 Q2 Qs Q4
Educated 0.814 0.710 0.708 0.875 0.916 0.330 0.652 0.795 500.80.927
Married 0.661 0.751 0.885 0.830 0.849 0.391 0.643 0.783 420.80.872
Origin (Developed)* 0.340 0.333 0.405 0.594 0.648 - - - - -
Age (25— 35) 0.339 0.335 0.259 0.222 0.148 0.244 0.387 0.301 630.20.181
Age (35 - 45) 0.210 0.420 0.444 0.418 0.4(45 0.372 0.421 0.489 69.40.532
Age (45 - 55) 0.451 0.245 0.297 0.360 0.447 0.284 0.192 0.210 680.20.287
Experience < 8 years 0.628 0.323 0.150 0.125 0.1g4 0.483 0.094 0.072 620.00.038
Experience 8 -16 years 0.196 0.339 0.393 0.264 0.2dq0 0.184 0.324 0.261 520.20.215
Experience >16 years 0.176 0.338 0.457 0.611 0.636 0.333 0.582 0.667 860.60.747
Number of Observations | 133 708 627 511 822 1775 5076 4775 4717 4623

Data Source:For Denmark, Registered Administrative Datase39412003, supplied by Statistics Denmark to Lalidarket
Dynamic Growth (LMDG). For Canada, Survey of Labamd Income Dynamics (SLID), 1993-2004, based saraple of
males aged 25 to 55. The figures for Canada arghted with longitudinal weight variables provided $tatistics Canada.
The figures are rounded to three decimal points.
1- This excludes the people who are retired, ggtiducation or on leaves.
2- Having at least 14 years of formal education.
3- Married or Registered Partner

4- If an immigrant was born in any High-Incomeuntries i.e. OECD countries or Hong Kong, I§reé&ingapore, Taiwan,

Andorra, Bermuda, Faroe Islands, Liechtenstgid, San Marino (World Development Indicators, 2008
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Table A3: Mean Characteristics by Transition into and out of the Earnings Quartiles, Immigrants and

Natives
Denmark
Immigrants Natives
observed | ore™ | staaeor | (et [Tovet Bt staearae | porerme
Characteristics Earnings tll)lfsgi‘;ll::ﬁ)g; Earnings Earnings Dii‘:illzllllltgi(s)n Earnings
Distribution Distribution | Distribution Distribution
0Tol | 1To0 ;T" 2Tol | 3Tod | 4To3 | 0To1 | 1To0 | 1To 2 | 2Tol |3Ted4 |4To3
Educated® 0.568 0.547 | 0.644 | 0.637 | 0.766 | 0.755 | 0.596 | 0.568 | 0.681 | 0.654 | 0.857 | 0.821
Married® 0.607 | 0.573 [ 0.666 | 0.655 | 0.699 | 0.666 | 0.406 | 0.435 | 0.602 [ 0.658 | 0.756 | 0.760
Origin (Developed)* 0317 | 0.197 | 0232 | 0.238 | 0398 | 0.403 | - - - - - -
Age (25-35) 0.483 0.457 | 0.413 | 0.338 | 0.320 | 0.182 ] 0.435 | 0.392 | 0.446 | 0.378 | 0.394 | 0.295
Age (35-45) 0.400 0.403 | 0.434 | 0.458 | 0.461 | 0.528 1 0.386 | 0.398 | 0.397 | 0.429 | 0.440 | 0.477
Age (45-55) 0.117 | 0.140 [ 0.153 | 0.204 | 0.218 | 0.289 | 0.179 | 0.210 | 0.156 | 0.193 | 0.167 | 0.228
Experience < 8 years 0.798 0.744 | 0.524 | 0.401 | 0.364 | 0.233 1 0.378 | 0.296 | 0.132 | 0.063 | 0.098 | 0.056
Experience 8 -16 years | 0.176 | 0.230 [ 0.380 | 0.440 | 0.427 | 0.434 ] 0.469 | 0.496 | 0.471 [ 0.479 | 0.450 | 0.412
Experience >16 years 0.024 | 0.026 | 0.097 | 0.159 | 0.209 | 0.333 | 0.153 | 0.208 | 0.397 | 0.458 | 0.452 | 0.532
Sumber of 690 |422 |590 |441 |206 | 159 | 5404 | 3850 | 14474 | 13437 | 10625 | 8837
Canada
Immigrants Natives
Observed | LovestPartor | Middieor | AR | LOTERL A wridateor | IR
Characteristics | ‘bisyibution | Disribution | Eernines | Earnings | (UCEEGRY | arnings
Distribution | Distribution Distribution
0Tol |1To0 ;T" 2Tol | 3To4 |4To3 | 0Tol | 1To0 ;T" 2Tol | 3To4 |4To3
Educated’ 0.713 0.724 | 0.756 | 0.774 | 0.908 | 0.903 | 0.570 | 0.580 | 0.746 | 0.701 | 0.884 | 0.862
Married® 0.694 0.575 | 0.840 | 0.793 | 0.825 | 0.849 ] 0.671 | 0.713 | 0.696 | 0.725 | 0.828 | 0.828
Origin (Developed)* 0383 | 0503 | 0389 | 0.402 | 0477 | 0518 | - - - - - -
Age (25-35) 0.341 0457 | 0472 | 0.398 | 0.324 | 0.202 | 0.480 | 0.458 | 0.457 | 0.361 | 0.353 | 0.235
Age (35 - 45) 0.391 0.329 | 0.387 | 0.433 | 0.313 | 0.376 ] 0.299 | 0.290 | 0.388 | 0.392 | 0.486 | 0.484
Age (45 -55) 0.268 0.214 | 0.141 | 0.169 | 0.363 | 0.422 | 0.221 | 0.252 | 0.155 | 0.247 | 0.161 | 0.281
Experience < 8 years 0.588 0.401 [ 0.258 | 0.182 | 0.278 | 0.166 | 0.192 | 0.089 | 0.097 | 0.054 [ 0.076 | 0.033
Experience 8 -16 years | 0.221 0.165 | 0.399 | 0.408 | 0.229 | 0.252 ] 0.359 | 0.426 | 0.333 | 0.291 | 0.326 | 0.270
Experience >16 years 0.191 0434 10343 | 0411 | 0.493 | 0.582 | 0.488 | 0.485 | 0.568 | 0.655 [ 0.598 | 0.697
Number of 25 23 |78 |95 |96 |102 | 94 | 99 | 527 | 683 | 787 | 792
observations

Data Source: For Denmark, Registered Administrative Datasets, 1994-2003, supplied by Statistics Denmark to Labor Market
Dynamic Growth (LMDG). For Canada, Survey of Labor and Income Dynamics (SLID), 1993-2004, based on a sample of males
aged 25 to 55. The figures for Canada are weighted with longitudinal weight variables provided by Statistics Canada. The figures
are rounded to three decimal points.
1- Quartile zero excludes the people who are retired, getting education or on leaves.
2- Having at least 14 years of formal education.
3- Married or Registered Partner
4- If an immigrant was born in any High-Income countries i.e. OECD countries or Hong Kong, Israel, Singapore,
Taiwan,

Andorra, Bermuda, Faroe Islands, Liechtenstein, and San Marino (World Development Indicators, 2008)



Table A4: Quartile Mobility Rates, Conditional Probability of Leaving Previous Years
Quartile by Country (Origin Developed and Less Devieped Countries)

Denmark
Country of Origin (Developed)
o Destination Quatrtile Direction
Origin
Quartile Qo Q: Q2 Qs Q4 Down Stable Up
Qo 0.625 0.301 0.042 0.016 0.014 0.000 0.625 0.375
Q: 0.071 0.770 0.117 0.030 0.012 0.071 0.770 0.159
Q2 0.032 0.169 0.619 0.166 0.014 0.201 0.619 0.180
Qs 0.013 0.036 0.125 0.690 0.135 0.175 0.690 0.135
Q4 0.015 0.009 0.012 0.068 0.895 0.105 0.895 0.000
Distribution  0.115  0.313  0.166  0.162  0.24f  0.111 0.745  0.144
Country of Origin (Less Developed)
Qo 0.532 0.409 0.032 0.019 0.007 0.000 0.532 0.468
Q: 0.106 0.710 0.141 0.037 0.006 0.106 0.710 0.184
Q2 0.038 0.205 0.582 0.163 0.012 0.243 0.582 0.175
Q3 0.023 0.055 0.240 0.569 0.112 0.318 0.569 0.112
Q4 0.022 0.017 0.035 0.127 0.799 0.201 0.799 0.000
Distribution ~ 0.170  0.398  0.203  0.137  0.09p  0.155 0.641  0.204
Canada
Country of Origin (Developed)
o Destination Quartile Direction
Origin
Quatrtile Qo Q: Q2 Q3 Qa4 Down Stable Up
Qo 0.817 0.136 0.030 0.018 0 0 0.817 0.184
Q: 0.044 0.803 0.114 0.035 0.004 0.044 0.803 0.153
Q2 0.007 0.114 0.699 0.159 0.020 0.121  0.699 0.179
Qs 0.002 0.014 0.158 0.720 0.106 0.894 0.720 0.106
Q4 0 ~0 0.009 0.079 0.912 ~0.088 0.912 0
Distribution 0.058 0.194 0.196 0.215 0.33B 0.100 0.802 0.098
Country of Origin (Less Developed)
Qo 0.858 0.118 0.023 0 0 0 0.858 0.141
Q: 0.023 0.860 0.098 0.010 0.009 0.023 0.860 0.117
Q2 0.007 0.126 0.759 0.100 0.008 0.133 0.759 0.108
Q3 0.005 0.007 0.138 0.689 0.162 0.148 0.689 0.162
Q4 0 0.009 0.022 0.140 0.829 0.171 0.829 0
Distribution 0.100 0.34 0.249 0.145 0.166 0.091 0.805 0.104
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Table A5: Discrete Factor Model (DFM) Specificationfor Danish Immigrants, Information
Criteria (AIC and BIC), Number of Parameters, and Value of Objective Function

Model Specification

Number of Value of
Control for Control for Number of AIC BIC Parameters Objective
Unobserved Endogenous Support Function
Heterogeneity Initial Condition Points
No No 1 20715.1 20984.4 52 -10305.5
No Yes 1 20459.4 20915.1 88 -10141.6
Yes Yes 2 20274.2 20755.8 93 -10044.1
Yes Yes 3 20174.3 20681.8 98 -9989.1
Yes Yes 4 20167.9 20701.3 103 -9980.9

Table A6: Discrete Factor Model (DFM) Specificationfor Danish Natives, Information
Criteria (AIC and BIC), Number of Parameters, and Value of Objective Function

Model Specification

Number of Value of
Control for Control for Number of AIC BIC Parameters Objective
Unobserved Endogenous Support Function
Heterogeneity Initial Condition Points
No No 1 556897.7 557308.7 48 -278400.8
No Yes 1 546534.8 547219.9 80 -273187.4
Yes Yes 2 538787.6 539549.7 89 -269304.8
Yes Yes 3 535851.4 536656.3 94 -267831.7
Yes Yes 4 534330.5 535178.3 99 -267066.2
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Table A7: Discrete Factor Model (DFM) Specification for Canadian Immigrants,
Information Criteria (AIC and BIC), Number of Param eters, and Value of Objective Function

Model Specification

Number of Value of
Control for Control for Number of AIC BIC Objective
Parameters .
Unobserved Endogenous Support Function
Heterogeneity Initial Condition Points
No No 1 4717.6 4936.5 48 -2310.8
No Yes 1 4539.2 4922.2 84 -2185.6
Yes Yes 2 4485.4 4891.2 89 -2153.7
Yes Yes 3 4459.5 4888.1 94 -2135.7
Yes Yes 4 4459.9* 4911.3* 99 -2130.9

Table A8: Discrete Factor Model (DFM) Specificationfor Canadian Natives, Information
Criteria (AIC and BIC), Number of Parameters, and Value of Objective Function

Model Specification

Number of Value of
Control for Control for Number of AIC BIC Parameters Objective
Unobserved Endogenous Support Function
Heterogeneity Initial Condition Points
No No 1 33239.0 33553.9 48 -16571.5
No Yes 1 31745.8 32296.9 84 -15788.9
Yes Yes 2 31385.3 31969.2 89 -15603.6
Yes Yes 3 31192.8 31809.5 94 -15502.4
Yes Yes 4 31010.5 31660.5 99 -15406.2
Yes Yes 5 31048.4* 31730.7* 104 -15399.9
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Table A9: Dynamic Multinomial Logit Model of Earnin gs Quatrtiles for Danish
Immigrants, (No Control for Endogenous I nitial Conditions and Unobserved Heterogeneity)

Estimated Equations

Explanatory Variables Q1 Q2 Qs Qa4
State Q1) 2.263 3.221 2.608 1.613
Dependence (0.077) (0.189) (0.288)* (0.469)*
Q21 1.912 5.759 5.252 1.879
(0.164)*+ (0.230)* (0.311)* (0.680)**
Qs(-1) 0.868 5.188 7.426 6.507
(0.292)** (0.310)* (0.365)* (0.481)*
Qa1 -0.611 2.408 5.100 8.663
(0.412)* (0.420)* (0.391)* (0.483)*
Observed Educated 0.124 0.344 0.625 1.016
Covariates (0.076) (0.092)* (0.122)** (0.200)**
Married -0.015 0.055 0.161 0.114
(0.076) (0.098) (0.118) (0.167)
Origin (Developed)  -0.029 -0.123 0.116 0.588
(0.087) (0.109) (0.124) (0.159)*
Age (25-35) 0.482 0.846 1.001 1.057
(0.112)** (0.146)* (0.174)* (0.247)=
Age (35 —45) 0.327 0.646 0.706 0.632
(0.102)* (0.126)** (0.145 )= (0.190)*
Experience < 8 years  -1.146 -2.105 -1.968 -1.438
(0.185)* (0.198)* (0.217)* (0.275)*
Experience >16 years  -0.394 -1.101 -0.944 -0.823
(0.186)** (0.195)* (0.206)* (0.239)*
Unemployment Rate  -0.135 -0.115 -0.067 -0.054
(0.021)* (0.027)* (0.124)* (0.045)*
1.230 -1.417 -3.151 -4.893
Intercept (0.240)** (0.325)* (0.414)* (0.588)
Number of Observation 13110  Log Likelihood -10305.56
Number of Individuals 1311 AlIC 20715.1
Number of Parameters 48 BIC 20984.4

Note: Figures inside the parentheses are the &tdwdrors.
** Parameter estimate is significant &o3evel of significance.
* Parameter estimate is significant@cllevel of significance.
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Table A10: Dynamic Multinomial Logit Model of Earni ngs Quartiles for Danish
Immigrants, (Control for Endogenous I nitial Conditions and Unobserved Heterogeneity)

Explanatory Variables

Estimated Equations

Q1 Q2 Qs Qa4
State Qury 1558 2.788 2.597 1.015
Dependence (0.098)** (0.208) ** (0.330) ** (0.489) *
Qe 1399 4.562 4.697 1.408
(0.190) ** (0.259) * (0.352) ** (0.771)
Qs — 1.001 4.681 7.093 6.333
(0.350) ** (0.372) * (0.418) ** (0.483) *
) -0.509 2.779 5.094 7.535
Qacen (0.485) (0.452) * (0.428) ** (0.464) *
Observed Educated 0.187 0.380 0.619 1.115
. (0.096) ** (0.128) * (0.137) ** (0.233) *
Covariates
Age (25-35) 0.235 0.475 0.446 0.511
(0.262) (0.326) (0.371) ** (0.515)
Age (35-45)  0.227 0.625 0.726 0.806
(0.184) (0.225) * (0.251) ** (0.329) *
Married -0.130 -0.258 -0.339 -0.376
(0.155) (0.204) (0.241) (0.361)
Experience >16 years  0.457 0.523 0.406 0.535
(0.360) (0.372) (0.391) (0.449)
Experience < 8 years 0.766 0.746 0.649 0.814
(0.408) (0.438) (0.473) (0.585)
Unemployment Rate -0.281 -0.322 -0.244 -0.192
(0.029) ** (0.038) ** (0.045) ** (0.062) **
Origin (Developed) 0.277 0.005 0.352 0.948
(0.123) ** (0.149) (0.149) ** (0.202) *
3.825 0.121 -1.987 -3.675
Pri 0.418 Type 1 (0.450) ** (0.540) (0.662) ** (0.848)
3.615 2.200 -0.894 -5.153
Pr2 0.456 Type 2 (0.450) ** (0.535) ** (0.616) (0.895) **
1.179 -0.164 -1.572 -4.301
Pr3 0.126 Type 3 (0.463) ** (0.547) (0.581) ** (0.783) **
Number of Observation 13110 Log Likelihood  -9989.16
Number of Individuals 1311 AIC 20174.3
Number of Parameters 98 BIC 20681.8

Note: Figures inside the parentheses are the Sthedars.

** Parameter estimate is significant &o3evel of significance.
* Parameter estimate is significant@dollevel of significance.
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Table A11: Dynamic Multinomial Logit Model of Earni ngs Quartiles for Danish Natives,
(No Control for Endogenous I nitial Conditions and Unobserved Heterogeneity)

_ Estimated Equations
Explanatory Variables

Q1 Q2 Qs Qs
State Q11 2.408 3.062 2.026 0.472
Dependence (0.031) (0.057) (0.090) (0.121)
Q2¢-1) 2.216 5.836 5.537 2.856
(0.051) ** (0.069) ** (0.096) ** (0.116) **
Qa1 0.653 5.094 7.774 6.440
(0.077) ** (0.086)v (0.107) ** (0.119) **
Qa1 1299 1.526 5.486 8.150
(0.091) ** (0.091) ** (0.103) ** (0.113) **
Observed Educated’ 0.155 0.502 0.831 1.289
Covariates (0.027) (0.029) (0.031) (0.037)
Age (25—-35)  0.923 1.26% 1.356 1.383
(0.039) ** (0.042) (0.045) ** (0.050) **
Age (35-45)  0.402 0.566 0.599 0.697
(0.034) ** (0.036) ** (0.038) ** (0.040) **
Married 3 0.416 0.586 0.709 0.853
(0.030) ** (0.031) ** (0.032) ** (0.035) **
Experience >16 years  -1.028 -1.301 -1.270 -0.998
(0.037) ** (0.038) ** (0.040) ** (0.043) **
Experience < 8 years  -1.880 -2.362 -1.742 -1.035
(0.044) * (0.050) ** (0.056) ** (0.066) **
Unemployment Rate 0.022 0.053 0.045 0.031
(0.008) ** (0.009) ** (0.009) ** (0.010) **
Intercept 0.509 -2.246 -3.742 -4.796
(0.066) ** (0.084) ** (0.109) ** (0.125) **
Number of Observation 386890 Log Likelihood -278400.8
Number of Individuals 38689 AIC 556897.7
Number of Parameters 48 BIC 557308.7

Note: Figures inside the parentheses are the Sthedars.
** Parameter estimate is significant &o3evel of significance.
* Parameter estimate is significant@cllevel of significance.
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Table A12: Dynamic Multinomial Logit Model of Earni ngs Quartiles for Danish Natives,
(Control for Endogenous I nitial Conditions and Unobserved Heterogeneity)

_ Estimated Equations
Explanatory Variables

Q1 Q2 Qs Q4

State Qa1 1.588 2.356 1.930 0.856

Dependence (0.039)** (0.065) (0.093)* (0.134)*

Qat1)  1.343 4.120 4.347 2.698

(0.060)** (0.079)** (0.100)** (0.128)*

Qst1)  0.489 3.717 6.036 5.320

(0.082)* (0.093)** (0.110)* (0.131)*

Qat1)  -1.102 1.292 4.180 5.999

(0.110)* (0.109)** (0.116)* (0.130)*

Observed Educated g os59 0.554 1.032 1577

Covariates (0.034)* (0.038)** (0.042)* (0.053)*

Age (25-35)  0.493 0.601 0.671 0.801

(0.088)** (0.093)** (0.098)** (0.108)**

Age (35-45) g3 0.498 0.650 0.944

(0.058)* (0.061)** (0.064)* (0.071)*

Married 0.289 0.353 0.408 0.488

(0.065)* (0.068)** (0.071)* (0.077)%

Experience >16 years (397 0.365 0.303 0.220

(0.060)** (0.062)** (0.065)* (0.702)%

Experience <8years 469 0.007 -0.247 -0.662

(0.096)** (0.105) (0.114)* (0.127)*

Unemployment Rate g 157 -0.144 -0.118 -0.076

(0.011)** (0.011)** (0.012)** (0.013)**

Pr1 | 0262 Type 1 3.676 -0.538 -4.600 -7.634

(0.126)* (0.142)* (0.167)* (0.213)*

pr 2 | 0252 Type 2 3.481 1.598 -2.050 -8.224

(0.132)* (0.149)* (0.172)* (0.215)

Pr3 | 0275 Type 3 1.877 -1.243 -3.211 -7.613

(0.111)* (0.132)** (0.154)* (0.195)*

Pr 4 |o0.211 Type 4 3.236 1.771 0.210 -2.163

(0.151)* (0.163)** (0.183) (0.211)*
Number of Observation 386890 Log Likelihood -267066.2
Number of Individuals 38689 AIC 534330.5
Parameters 99 BIC 535178.3

Note: Figures inside the parentheses are the Sthedars.
** Parameter estimate is significant &o3evel of significance.
* Parameter estimate is significant@llevel of significance.
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Table A13: Dynamic Multinomial Logit Model of Earni ngs Quartiles for Canadian
Immigrants, (No Control for Endogenous I nitial Conditions and Unobserved Heterogeneity)

Estimated Equations

Explanatory Variables Q1 Q2 Qs Qa4
State Q11 5.144 5.268 4.085
Dependence (0.284)** (0.601)** (0.853)**
Q1) 4.975 8.983 7.976 i
(0.614)* (0.798)* (0.977)*
Qa1 i 10.092 12.349 13.433
(2.579)** (2.626)** (4.000)**
Qut-1) i 8.363 11.271 16.447
(3.677)* (3.712)* (4.563)
Observed Educated  .0.256 -0.124 0.383 0.705
Covariates . (0.319) (0.350) (0.390) (0.469)
Married 0.765 1.297 0.994 1.405
(0.330)** (0.376)** (0.414)** (0.475)**
Origin (Developed)  -0.239 -0.125 0.240 0.493
(0.302) (0.330) (0.355) (0.393)
Age (25-35) 0.949 0.968 0.978 1.059
(0.388)* (0.430)* (0.469)* (0.542)
Age (35-45) 0.638 0.727 0.568 0.463
(0.316)** (0.350)** (0.378)** (0.417)
Experience < 8 years  0.911 1.093 0.780 -0.214
(0.324)* (0.372)* (0.432)* (0.527)*
Experience >16 years 1,697 1.947 1.845 1.104
(0.377)* (0.424) (0.475)* (0.564)*
Unemployment Rate  0.119 0.194 0.098 0.043
(0.129) (0.143) (0.156) (0.172)
-4.366 -7.987 -8.019 -10.482
Intercept (1.281)* (1.516)* (1.708)* (3.453)*
Number of Observation 4236 Log Likelihood -2310.8
Number of Individuals 706 AIC 4717.6
Number of Parameters 48 BIC 4936.5

Note: Figures inside the parentheses are the Sthedars.
** Parameter estimate is significant &o3evel of significance.
* Parameter estimate is significant@cllevel of significance.
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Table A14: Dynamic Multinomial Logit Model of Earni ngs Quartiles for Canadian
Immigrants, (Control for Endogenous I nitial Conditions and Unobserved Heterogeneity)

Estimated Equations

Explanatory Variables

Q1 Q2 Qs Qs
State Q1) 2.740 2.909 2.915
Q1) 1.161 3.337 4.127 i
(0.790)* (0.930)** (1.217)
Qat) ) 7.737 10.316 19.141
(6.853)** (6.888)* (8.365)**
Qa1 ) 5.665 10.115 20.946
(11.533)* (11.544)* (12.271)*
Observed Educated -0.247 -0.279 0.351 -0.090
Covariates (0.384) (0.452) (0.478) (0.617)
Age (25-35) 0.479 -0.036 0.867 0.050
(1.372) (1.494) (1.590) (1.804)
Age (35-45) 0.137 0.814 0.625 0.771
(1.068) (1.145) (1.208) (1.325)
Married -0.412 -0.809 -1.868 -1.361
(1.569) (1.699) (1.784) (1.881)
8<Experience >16  2.726 2.125 2.125 1.853
years (0.734)* (0.805)** (0.894)* (1.063)**
Experience > 16 years  5.802 4.872 5.429 6.161
(0.965)** (1.075)** (1.272)** (1.452)**
Unemployment Rate 0.512 0.539 0.365 0.353
(0.173)* (0.190)** (0.201)* (0.227)*
Origin (Developed)  -0.298 -0.507 0.244 0.503
(0.391) (0.470) (0.461) (0.555)
-6.231 12.370 -8.308 -14.655
Pri 0.20 Type 1 (1.738)* (2.106)** (2.193)* (3.669)**
-7.476 -8.735 -8.991 12.199
Pr2 | 028 Type 2 jgigym (2.058) (2.235) (3.653)
-8.683 -13.206 11.123 12.570
Pr3 | 052 Type3  ( 7eay~ (2.101) (2.181) (3.548)
Number of Observation 4236 Log Likelihood -2135.8
Number of Individuals 706 AlIC 4459.5
Number of Parameters 94 BIC 4888.1

Note: Figures inside the parentheses are the Sthedars.
** Parameter estimate is significant &o3evel of significance.
* Parameter estimate is significant@dollevel of significance.

50



Table A15: Dynamic Multinomial Logit Model of Earni ngs Quartiles for Canadian
Natives, (No Control for Endogenous I nitial Conditions and Unobserved Heter ogeneity)

Estimated Equations

Explanatory Variables Q1 Q2 Qs Qa4

State Qi1  6.581 5.893 4.241 2.991
Dependence (0.163)* (0.256)* (0.375) (0.376)*
Qo1  5.967 9.116 8.155 5.083
(0.253)* (0.314)* (0.400)* (0.389)*
Qa1  3.725 7.373 9.902 7.816
(0.280)** (0.318)* (0.398)* (0.367)*
Qa1  2.351 4.653 8.519 9.953
(0.408)** (0.382)* (0.425)* (0.391)**
Observed Educated  0.414 0.879 0.990 1.474
Covariates . (0.135)** (0.139)** (0.146)** (0.159)**
Married 0.290 0.608 0.759 0.931
(0.141)* (0.145)= (0.151)* (0.162)*
Age (25-35) 1.788 2.043 2.048 2.062
(0.225)% (0.232)* (0.239)* (0.250)*
Age (35-45) 1.098 1.292 1.144 1.248
(0.161)* (0.165)** (0.168)* (0.174)*
Experience < 8 years 0.894 0.785 0.673 0.843
(0.208)** (0.222)* (0.236)* (0.260)**
Experience >16 years 1,869 1.984 1.767 1.778
(0.226)* (0.240)** (0.254) (0.280)**
Unemployment Rate  -0.139 -0.083 -0.105 0.162
(0.062)* (0.064)* (0.065)* (0.068)*
4.242 -6.704 -7.270 7.101
Intercept (0532 (0.588) (0.649) (0.652)

Number of Observation 31338 Log Likelihood -16571.5

Number of Individuals 5223 AIC  33239.0
Number of Parameters 48 BIC 33553.9

Note: Figures inside the parentheses are the &tddrors.
** Parameter estimate is significant &o3evel of significance.
* Parameter estimate is significant@dcllevel of significance.
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Table A16: Dynamic Multinomial Logit Model of Earni ngs Quartiles for Canadian
Natives, (Control for Endogenous I nitial Conditions and Unobserved Heterogeneity)

Estimated Equations

Explanatory Variables

Q1 Q. Qs Qs
State Que1y  3.713 3.556 2.472 1.393
Dependence (0.239)* (0.299) (0.373)* (0.549)*
Qat1) 3519 5.497 4.846 2.958
(0.296)** (0.345)** (0.385)* (0.502)**
Qa1  2.649 4.895 6.387 5.150
(0.347)* (0.371)* (0.395)* (0.460)*
Qat1)  1.804 3.858 6.139 6.500
(0.538)* (0.500)** (0.481)* (0.480)*
Observed Educated (177 0.715 0.761 1.122
Covariates (0.170) (0.174 (0.174) (0.215)*
Age (25-35) 082 0.488 0.268 0.080
(0.581) (0.588) (0.597) (0.623)
Age (35-45) 31 0.215 0.091 0.054
(0.404) (0.408) (0.411) (0.426)
Married -0.070 -0.131 0.008 0.058
(0.482)* (0.493)** (0.500)* (0.542)%
Experience >16 years (395 1.247 1.313 2.306
(0.542) (0.547)* (0.566)* (0.619)*
Experience <8years  (g72 1.837 1.551 2.438
(0.743) (0.750)* (0.768)* (0.820)*
Unemployment Rate 9 916 0.034 -0.007 -0.079
(0.072) (0.072) (0.073) (0.079)
Pr1| 0528 Type 1 -9.903 -15.344 -14.067 -14.903
(2.006)** (2.079)* (2.128)* (2.132)
pro | 0.183 Type2  -3.257 -5.833 -6.364 -9.578
(0.787)* (0.829)* (0.884)* (1.485)%
pral 0177 Type3 -11.367 -14.000 -11.334 -15.796
(2.047) (2.119)* (2.156)* (2.588)**
pral os2s Type4  -9.903 -15.344 -14.067 -14.903
(2.006)** (2.079)** (2.128)* (2.132)
Number of Observation 31338 Log Likelihood  -15406.23
Number of Individuals 5223 AIC 31010.5
Number of Parameters 99 BIC 31660.5

Note: Figures inside the parentheses are the Sthedars.

** Parameter estimate is significant &o3evel of significance.
* Parameter estimate is significant@cllevel of significance.
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Table Al17: Transition Matrix for

Danish

(No Control for Endogenous Initial Conditiors and Unobserved Heterogeneity)

Immigrants and Natives,
Conditional Probabilities of Leaving Previous Years Quatrtile

Estimated

Immigrants
Destination Quartile Direction
Origin

Quartile Qo Q1 Q2 Qs Q4 Down  Stable Up
Qo 0.486 0.459 0.034 0.015 0.006 0.000 0.486 0.514

Q1 0.087 0.745 0.132 0.031 0.005 0.087  0.745 0.168

Q2 0.035 0.197 0.608 0.158 0.003 0.232 0.608 0.161

Qs 0.020 0.035 0.178  0.667 0.100 0.233 0.667 0.100

Qa4 0.023 0.011 0.015 0.077 0.874 0.126 0.874 0.000
Distribution ~ 0.078 0.367 0.242 0.164 0.149 0.145 698 0.157

Natives

Qo Q1 Q2 Qs Qa4 Down  Stable Up

Qo 0.260 0.622 0.077 0.025 0.016 0.000 0.260 0.740

Q1 0.031 0.767 0.178 0.021 0.003 0.031  0.767 0.202

Q2 0.008 0.153 0.669 0.163 0.007 0.162 0.669 0.170

Qs 0.004 0.016 0.153 0.711 0.116 0.173 0.711 0.116

Qa 0.006 0.004 0.007 0.105 0.879 0.121 0.879 0.000
Distribution ~ 0.023 0.246 0.245 0.242 0.244 0.119 746 0.136
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Table A18: Transition Matrix for Canadian Immigrant s and Natives, Estimated

Conditional Probabilities of Leaving Previous Years Quatrtile

(No Control for Endogenous Initial Conditiors and Unobserved Heterogeneity)

Immigrants
Destination Quartile Direction
Origin

Quartile Qo Q1 Q2 Qs Q4 Down  Stable Up
Qo 0.734 0.210 0.028 0.016 0.011 0.000 0.734 0.266

Q1 0.025 0.840 0.116 0.019 0.000 0.025  0.840 0.135

Q2 0.005 0.119 0.731 0.144 0.000 0.124 0.731 0.144

Qs 0.003 0.000 0.157  0.714 0.126 0.160 0.714 0.126

Qa4 0.005 0.000 0.013 0.098 0.884 0.116 0.884 0.000
Distribution ~ 0.045 0.248 0.205 0.235 0.268 0.100 796 0.105

Natives

Qo Q1 Q2 Qs Qa4 Down  Stable Up

Qo 0.848 0.086 0.031 0.014 0.021 0.000 0.848 0.152

Q1 0.017 0.832 0.134 0.012 0.005 0.017  0.832 0.151

Q2 0.005 0.106 0.749 0.132 0.009 0.111 0.749 0.141

Qs 0.005 0.011 0.129  0.730 0.125 0.145 0.730 0.125

Qa 0.005 0.003 0.007 0.152 0.834 0.167 0.834 0.000
Distribution ~ 0.077 0.227 0.241 0.239 0.216 0.101 780 0.110
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Table A 19: Type Specific Estimated Transition Matices for Canadian Natives

Type 1
Destination Quartile Direction
Origin
Quartile Qo Q1 Q2 Qs Qa4 Down  Stable Up
Qo 0.487 0.286 0.079 0.051 0.098 0.000  0.487 0.513
Q: 0.131 0.575 0.156 0.058 0.080 0.131  0.575 0.294
Q> 0.095 0.294 0.328 0.156 0.128 0.389  0.328 0.284
Q3 0.083 0.206 0.175 0.325 0.212 0.464  0.325 0.212
Qs 0.088 0.181 0.101 0.284 0.347 0.653  0.347 0.000
Distribution 0.086 0.289 0.189 0.199 0.237] 0.358 0.417 0.225
Type 2
Qo Q1 Q2 Qs Qa4 Down Stable Up
Qo 0.056 0.207 0.533 0.107 0.097 0.000 0.056 0.945
Q: 0.008 0.297 0.612 0.058 0.025 0.008  0.297 0.695
Q> 0.005 0.086 0.778 0.110 0.022 0.090 0.778 0.132
Q3 0.005 0.051 0.541 0.331 0.073 0.596 0.331 0.073
Q4 0.007 0.053 0.420 0.351 0.169 0.831 0.169 0.000
Distribution 0.050 0.153 0.464 0.198 0.136 0.274 0.498 0.229
Type 3
Destination Quartile Direction
Origin
Quartile Qo Q Q2 Qs Qa4 Down  Stable Up
Qo 0.441 0.057 0.162  0.305 0.035 0.000 0.441 0.559
Q: 0.128 0.170 0.331  0.344 0.028 0.128 0.170 0.703
Q> 0.080 0.046 0.389  0.468 0.017 0.126 0.389 0.485
Q3 0.070 0.017 0.141  0.739 0.033 0.227 0.739 0.033
Qs 0.074 0.013 0.076  0.733 0.105 0.895 0.105 0.000
Distribution 0.090 0.121 0.243  0.461 0.084 0.226 0.505 0.269
Type 4
Destination Quartile Direction
Origin
Quartile Qo Q1 Q2 Qs Qs Down  Stable Up
Qo 0.083 0.157 0.061 0.133  0.566 0.000 0.083 0.917
Q: 0.057 0.258 0.136 0.160 0.389 0.057 0.258 0.685
Q> 0.040 0.116 0.194 0.296 0.354 0.156 0.194 0.650
Qs 0.019 0.028 0.042 0.379 0.532 0.089 0.379 0.532
Qs 0.012 0.007 0.009 0.164 0.808 0.192 0.808 0.000
Distribution 0.066 0.184 0.117 0.209 0.425 0.129 0.498 0.373
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Table A20: Type Specific Estimated Transition Matrces for Danish Natives

Type 1
Destination Quartile Direction
Origin
Quartile Qo Q Q2 Q3 Qa4 Down  Stable Up
Qo 0.134 0.755 0.066 0.011 0.034 0.000 0.134 0.866
Q: 0.034 0.791 0.139 0.016 0.021 0.034  0.791 0.176
Q> 0.022 0.422 0.414 0.081 0.061 0.444  0.414 0.142
Qs 0.022 0.235 0.283 0.251 0.210 0.539  0.251 0.210
Qs 0.071 0.210 0.107 0.118 0.494 0.506  0.494 0.000
Distribution 0.027 0.389 0.220 0.111 0.253] 0.299 0.555 0.146
Type 2
Qo Q1 Q2 Qs Qa4 Down Stable Up
Qo 0.105 0.473 0.328 0.080 0.014 0.000  0.105 0.895
Q: 0.021 0.389 0.499 0.085 0.006 0.021  0.389 0.591
Q> 0.006 0.097 0.696 0.193 0.007 0.104  0.696 0.200
Qs 0.005 0.042 0.390 0.531 0.032 0.437 0531 0.032
Qs 0.031 0.061 0.250 0.468 0.191 0.809  0.191 0.000
Distribution 0.016 0.173 0.408 0.290 0.113 0.264 0.529 0.208
Type 3
Destination Quartile Direction
Origin
Quartile Qo Q Q2 Qs Qa4 Down  Stable Up
Qo 0.324 0.413 0.097  0.102 0.065 0.000 0.324 0.676
Q: 0.100 0.482 0.211  0.160 0.047 0.100 0.482 0.417
Q> 0.042 0.165 0.358  0.380 0.055 0.207 0.358 0.436
Qs 0.025 0.048 0.126  0.667 0.134 0.199 0.667 0.134
Qs 0.084 0.044 0.052  0.397 0.423 0.577 0.423 0.000
Distribution 0.058 0.216 0.183  0.329 0.214 0.248 0.498 0.253
Type 4
Destination Quartile Direction
Origin
Quartile Qo Q1 Q2 Qs Qs Down  Stable Up
Qo 0.050 0.247 0.192 0.174 0.338 0.000 0.050 0.951
Q: 0.010 0.211 0.325 0.221 0.232 0.010 0.211 0.779
Q> 0.003 0.040 0.357 0.388 0.212 0.043 0.357 0.600
Qs 0.001 0.007 0.086 0.536 0.370 0.094 0.536 0.370
Qs 0.002 0.004 0.019 0.167 0.808 0.192 0.808 0.000
Distribution 0.009 0.109 0.226 0.290 0.366 0.108 0.555 0.337
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Table A 21: Type Specific Estimated Transition Matices for Canadian Immigrants

Type 1
Destination Quartile Direction
Origin
Quartile Qo Q Q2 Qs Qs Down  Stable Up
Qo 0.295 0.386 0.250 0.069 0.000 0.000  0.295 0.705
Q1 0.060 0.471 0.368 0.102 0.000 0.060 0.471 0.470
Q2 0.079 0.221 0.444 0.255 0.00( 0.300 0.444 0.255
Qs 0.000 0.000 0.148 0.394  0.459 0.148 0.394 0.459
Qa 0.000 0.000 0.023 0.234 0.744 0.256 0.744 0.000
Distribution 0.058 0.262 0.166 0.189  0.326 0.177 0.531 0.293
Type 2
Qo Q1 Q2 Qs Q4 Down  Stable Up
Qo 0.371 0.492 0.108 0.024 0.005 0.000 0.371 0.629
Q1 0.103 0.518 0.312 0.064 0.004 0.103  0.518 0.380
Q2 0.044 0.187 0.597 0.170 0.002 0.231 0597 0.172
Qs 0.016 0.052 0.270 0.606  0.055 0.338 0.606 0.055
Q4 0.052 0.043 0.174  0.292 0.439 0.561 0.439 0.000
Distribution 0.035 0.138 0.452 0.140 0.235 0.240 0.560 0.200
Type 3
Destination Quartile Direction
Origin
Quartile Qo Q Q2 Qs Qs Down  Stable Up
Qo 0.101 0.548 0.141  0.210 0.000 0.000 0.101 0.899
Q1 0.015 0.570 0.166  0.249 0.000 0.015 0.570 0.415
Q2 0.021 0.295 0.169 0515 0.000 0.315 0.169 0.515
Qs 0.000 0.000 0.054  0.864 0.082 0.054 0.864 0.082
Q4 0.000 0.000 0.008  0.780 0.212 0.788 0.212 0.000
Distribution 0.031 0.318 0.062  0.460 0.129 0.151 0.619 0.230
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Table A 22: Type Specific Estimated Transition Matices for Danish Immigrants

Type 1
Destination Quartile Direction
Origin
Quartile Qo Q Q2 Qs Qs Down  Stable Up
Qo 0.362 0.595 0.015 0.009 0.020 0.000  0.362 0.638
Q1 0.121 0.768 0.061 0.031 0.019 0.121  0.768 0.111
Q2 0.093 0.517 0.217 0.153 0.020 0.610  0.217 0.173
Qs 0.031 0.133 0.082 0.425 0.330 0.245  0.425 0.330
Qa 0.030 0.035 0.019 0.069 0.847 0.153  0.847 0.000
Distribution 0.085 0.500 0.100 0.125 0.192 0.181 0.651 0.168
Type 3
Qo Q1 Q2 Qs Q4 Down  Stable Up
Qo 0.371 0.492 0.108 0.024 0.005 0.000 0.371 0.629
Q1 0.103 0.518 0.312 0.064 0.004 0.103  0.518 0.380
Q2 0.044 0.187 0.597 0.170 0.002 0.231 0597 0.172
Qs 0.016 0.052 0.270 0.606 0.055 0.338  0.606 0.055
Q4 0.052 0.043 0.174 0.292 0.439 0.561  0.439 0.000
Distribution 0.076 0.312 0.326 0.186 0.100 0.226 0.541 0.232
Type 2
Destination Quartile Direction
Origin
Quartile Qo Q Q2 Qs Qs Down  Stable Up
Qo 0.787 0.128 0.033 0.032 0.021 0.000 0.787 0.214
Q1 0.414 0.244 0.163 0.152 0.028 0.414 0.244 0.342
Q2 0.196 0.088 0.299 0.401 0.017 0.284 0.299 0.418
Qs 0.037 0.011 0.062 0.679 0.211 0.109 0.679 0.211
Q4 0.052 0.004 0.021 0.163 0.760 0.240 0.760 0.000
Distribution ~ 0.255 0.144 0.166 0.269 0.166 0.176 0.594 0.230

58



Table A23: Fit of the Model (Likelihood Ratio Index)

LL ( No Model)

LL (Full Model )

Likelihood Ratio | ndex

Immigrants -14639.21 -9989.16 0.318
Denmark
Natives -455679.04 -267066.2 0.414
Immigrants -5448.5 -2135.7 0.608
Canada
Natives -52829.6 -15406.2 0.708
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Table A24 Yearly Observed and Predicted Probabiligs

Danish Natives Observed Predicted
Year Qo Q1 Q> Qs Q4 Qo Q1 Q2 Qs Q4
1995 0.049 0.233 0.239 0.24 0.23p 0.04 0.242 0.245 0.232.241
1996 0.039 0.234 0.242 0.242 0.242 0.032 0.238 0.255 370.2 0.238
1997 0.03 0.237 0.243 0.245 0.24p 0.027 0.235 0.261 20.240.236
1998 0.026 0.238 0.244 0.246 0.24p 0.022 0.233 0.266 450.2 0.234
1999 0.028 0.237 0.244 0245 0.24p 0.019 0.232 0.269 48.2 0.232
2000 0.025 0.239 0.244 0246 0.24p 0.019 0.231 0.27 0.250.23
2001 0.026 0.239 0.244 0246 0.24p 0.019 0.228 0.271 530.2 0.229
2002 0.034 0.237 0.241 0.244 0.24p 0.02 0.227 0.271 40.250.229
2003 0.043 0.235 0.239 0241 0.242 0.025 0.225 0.269 530.2 0.229
Danish Immigrants Observed Predicted
Year Qo Q1 Q> Qs Q4 Qo Q1 Q> Qs Q4
1995 0.254 0.336 0.156 0.119 0.134 0.267 0.346 0.133 260.1 0.128
1996 0.202 0376 0.153 0.134 0.13p 0.213 0.37 0.146 60.130.135
1997 0.16 0.374 0.184 0.146 0.13f 0.169 0.396 0.155 50.140.136
1998 0.108 0.399 0.198 0.156 0.14 0.123 0.408 0.177 60.150.137
1999 0.105 0.399 0.204 0.151 0.14 0.091 0.414 0.192 30.160.139
2000 0.087 0.38 0.218 0.164 0.150 0.087 0.415 0.198 10.160.14
2001 0.083 0.372 0.229 0.166 0.15 0.079 0.399 0.203 20.170.146
2002 0.082 0.367 0.242 0.16 0.14 0.08 0.391 0.207 0.176.148
2003 0.111 0.362 0.225 0.158 0.14B8 0.1 0.378 0.199 0.178.147
Canadian Natives Observed Predicted
Year Qo Q1 Q> Qs Q4 Qo Q1 Q> Qs Qs
1994 0.051 0.218 0.258 0.260 0.214 0.060 0.231 0.256 690.2 0.214
1995 0.055 0.204 0.264 0.256 0.2201 0.060 0.229 0.257 670.2 0.221
1996 0.081 0.215 0.247 0.240 0.218 0.060 0.226 0.256 700.2 0.218
1997 0.081 0.215 0.243 0.248 0.213 0.071 0.231 0.245 550.2 0.213
1998 0.084 0.207 0.238 0.251 0.22p 0.071 0.231 0.245 560.2 0.220
1999 0.100 0.191 0.223 0.247 0.24p 0.081 0.226 0.232 510.2 0.240
2000 0.087 0.209 0.223 0.229 0.258 0.082 0.229 0.228 520.2 0.253
2001 0.089 0.204 0.230 0.233 0.24p 0.081 0.229 0.232 49.2 0.245
2002 0.077 0.204 0.223 0.241 0.256 0.081 0.226 0.232 510.2 0.256
2003 0.082 0.208 0.222 0.238 0.25p 0.084 0.226 0.224 540.2 0.250
2004 0.078 0.203 0.221 0.246 0.25p 0.081 0.227 0.229 510.2 0.252
Canadian Immigrants Observed Predicted
Year Qo Q1 Q> Qs Q4 Qo Q1 Q> Qs Q4
1994 0.092 0.235 0.252 0.129 0.292 0.061 0.264 0.205 840.1 0.285
1995 0.092 0.221 0.231 0.189 0.26f/ 0.054 0.262 0.209 000.2 0.275
1996 0.077 0.293 0.223 0.180 0.22f 0.056 0.252 0.217 030.2 0.273
1997 0.083 0.300 0.204 0.183 0.230p 0.050 0.268 0.218 080.2 0.257
1998 0.072 0.277 0.218 0.192 0.2401 0.051 0.265 0.208 210.2 0.254
1999 0.082 0.267 0.216 0.192 0.243 0.040 0.273 0.201 39.2 0.248
2000 0.076 0.253 0.223 0.203 0.245 0.052 0.240 0.206 410.2 0.262
2001 0.071 0.276 0.220 0.184 0.25p 0.044 0.239 0.206 400.2 0.270
2002 0.069 0.257 0.229 0.176 0.269 0.044 0.229 0.221 230.2 0.283
2003 0.066 0.265 0.258 0.146 0.26b 0.040 0.230 0.218 270.2 0.284
2004 0.068 0.276 0.216 0.204 0.236 0.035 0.241 0.217 270.2 0.281
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