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ABSTRACT
Three Essays in Labour Market Mobility

Rayhaneh Esmaeilzadeh, Ph.D.

Concordia Unviersity, 2009

This dissertation contains three essays in labour market mobility. These es-
says employ a dynamic multinomial logit model with discrete factor approximation
for the specification of unobserved individual heterogeneity and Wooldridge’s ap-
proach for controlling the endogeneity problem of initial conditions. The dynamic
structural of the model is assumed to follow a first order Markov process. The
data is taken from longitudinal levels of Statistics Canada’s Survey of Labour and
Income Dynamics (SLID) and is restricted to males aged 25 to 55 between 1993
and 2004. I examine and discuss the importance of structural and spurious state
dependence in three different aspects of labour market mobility. Relevant policy
implications are discussed. The first essay compares immigrants and natives in
self-employment transitions among four mutually exclusive and exhaustive states
of paid-employment, self-employment, unemployment, and being out of the labour
force. The second essay explores the factors explaining immigrant-native differences
in stability, downward, and upward wage mobility rates. The final essay provides
a comprehensive research on earnings dynamics of immigrants and natives within
and between Canada and Denmark. This essay also employs Danish administra-
tive registered dataset for the period 1994-2003. Empirical results show that state
dependence exists in all states of labour market mobility with different degrees for
immigrants and natives. Not all observed persistence is structural, some portion is

due to the unobservable factors.
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Praise Lord of Life, God the Wise

A worthier notion shall not arise

The God of fame in whom powers reside
Provider, Sustainer, the Ultimate Guide.
Creator of the world & the orderly universal run
The light giver to the Moon, Mercury and Sun.
Transcends all name, label and notion

Is the author of form and motion

Capable is he who is wise

Happiness from wisdom will arise.

The Epic of the Kings, by Ferdowsi, Persian poet (935-1020),
translated by Sh. Shahriari
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Chapter 1

Introduction

1.1 Contribution

This dissertation examines the importance of structural and spurious state depen-
dence in observed persistence of three labour market processes: self-employment
entry and exit decision, wage mobility, and earnings dynamics. These processes
are in the front line of Canada’s labour market mandates. For example, based on
the study by Frenette (2002), self-employment has been growing in Canada since
the 1990s. Compared to natives, immigrants are more likely to be self-employed
and this likeliness has been increasing over time. There has been a discussion if
the self-employment rate changes amongst immigrants and natives over time can be
explained by the net entry-exit rate; and to what extent the entry-exit rate is due to
the structural factors. Furthermore, it is of a great interest to examine significant
factors affecting the probability of being self-employed in relation to the other labour
market states. Studying wage mobility has also its own merit. It is believed that
higher earnings mobility can reduce long-run income inequality (Friedman, 1962).
As income inequality has increased in Canada over the period 1984-2004 (CAN-

SIM, Table 202-0705), as well the economic fortunes of immigrants in Canada in



the recent years have declined (Ostrousky, 2008), analyzing factors affecting income
inequality in Canada through a wage mobility process and separately for immigrants
and natives would be motivating. Cross-country studies are always appealing for
economists and policy makers. In the last essay, I compare immigrant-native earn-
ings dynamics within and between Canada and Denmark. Danish and Canadian
labour markets are very different in many aspects, such as immigration in Denmark
is dominated through non-labour immigrants, whereas Canada has a very long his-
tory of labour immigrants. Further, compared to Canada, Denmark has the higher
female labour force participation rate, higher replacement ratio of unemployment
benefits for low wage earners, and relatively widespread eligibility for the unemploy-
ment benefit (Eriksson and Westergaard-Nielsen, 2007). Therefore, this study has
also its own value.

The empirical model employed in this thesis has a dynamic non-linear na-
ture that controls for both unobserved heterogeneity factors and endogenous initial
conditions problem (spurious effects). According to Heckman (1981s), ignoring the
effect of unobserved heterogeneity factors in observed persistence inflates the de-
gree of state dependence and hence leads to erroneously policy making decisions.
Heckman’s approach (1981b) also pointed out the importance of controlling for the
initial conditions problem in estimation of state dependence parameters in dynamic
non-linear models. The phenomena discussed in this thesis exhibit serial persistence

“over time and therefore need a careful dynamic analysis considering both unobserved
heterogeneity and endogenous initial conditions.

This is a panel-data study which analyzes individuals’ flow rates into and out
of labour market states over time. In order to distinguish between structural and
spurious state dependence, longitudinal data with large cross-sectional sample size

is required.



Given the content above, the outcome of this dissertation would be a valu-
able and reliable resource that benefits policy-makers in Canada and many other

countries with similar labour market patterns.

1.2 Unobserved Heterogeneity and Initial Condi-
tions Problem

Persistence in any labour market states can be a product of some unobserved indi-
vidual heterogeneity, structural state dependence, and significant observable char-
acteristics. Exploring the main reasons of persistence in any states of the labour
market is essential in order to properly estimate the parameters of interest in dy-
namic analysis frameworks.

Following Heckman (1981a), the past experience may be a proxy for the tem-
porally persistent of unobserved variables that gives rise to a conditional relationship
between future and past experiences. Individuals may differ in certain unmeasured
variables that influence their probability of experiencing the event but are not in-
fluenced by the experience of it. If these variables are correlated over time and
are not properly controlled, the previous experience may appear to be determinant
of the future experience only because it is a proxy for such temporally persistent
unobserved variables. Improper treatments of unmeasured variables give rise to a
conditional relationship between future and past experience that is termed spurious
state dependence. State dependence is true or structural, if the past experience has
a real effect on probability of observing the individual in a given current state.

If the observed persistence is true (structural state dependence), then changing
labour market policies may be more effective in attracting individuals towards any
labour market states. If the persistence is due to the permanent unobserved char-

acteristics (spurious state dependence), then changing the nature of market policies



will have little real effect on labour market states. Based on the recent study by
Brodaty (2007) on American earnings dynamics, public policies should act on both
dimensions of state dependence (structural and spurious) to reduce income inequal-
ity. For example, human capital policies can be implemented to improve unobserved
heterogeneity of the individuals who are unemployed or attracted towards the lower
parts of the earnings distribution. On the other hand, it could be desirablé to act
on structural state dependence in order to make it more mobile, but it requires to
give an economic meaning to state dependence in earnings mobility.

Initial conditions are typically assumed to be truly exogenous variables. Ac-
cording to Heckman (1981b), this assumption is valid only if the disturbances that
generate the processes are serially independent; this is not the case in dynamic mod-
els. Therefore, treating initial conditions as exogenous variables yields biased and
inconsistent parameter estimates. Assuming initial stationary process (steady state)
as an alternative to the initial conditions problem may lead to a suitable solution
of the problem, but this assumption is also unattractive in many applications, for
example, when the time varying exogenous variables drive the stochastic process.

According to Chay and Hyslop (2000), there is a systematic commonality in
the observed dynamics of some discrete processes such as social assistance, labour
force participation, consumer purchases, and firm entry and exit decisions. Control-
ling for both unobserved characteristics and initial conditions problem is essential
in order to properly estimate structural state dependence in these processes. For
example, Hansen, Lofstorm, and Zhang (2006) analyze the transitions into and
out of social assistance in Canada using a dynamic probit model, controlling for
endogenous initial conditions problem and unobserved heterogeneity factors. Aru-
lampalam, Booth, and Taylor (1998) estimate dynamic panel data models of the
unemployment incidence of British men, in order to distinguish between the effects

of unobserved individual heterogeneity and true state dependence.



1.3 Survey of Labour and Income Dynamics (SLID)

In order to distinguish between true and spurious state dependence and so control
for unobserved individual heterogeneity and initial conditions problem, longitudinal
levels of Statistics Canada’s Survey of Labour and Income Dynamics (SLID) with
a large cross-sectional sample size are required. Although public use files of SLID
exist, the longitudinal dimension (two years) is not sufficient for the research.

In SLID, the focus extends from static measures to the whole range of tran-
sitions, durations, and repeat occurrences of people’s financial and work situations.
A relatively large sample size of micro-data is required as it is more representative
of the total population in the survey.

SLID has three complete and one incomplete longitudinal data. Each complete
panel covers six years for almost 15,000 households which is a suitable source of data
for this research. A new panel of longitudinal respondents is selected every three
years,vso there is always an overlap between two panels of respondents.

The estimation results of the dynamic model in all three essays are based on
annual longitudinal data of males who are between 25 and 55 years old between 1993
and 2004. The reason for such restriction is that men in this age group are less likely
to be affected by the secular increases in participation rates, experience, or school
attendance. The dynamic models examine annual data from the first three panels of
SLID. The first panel is from December 1992 to the end of 1998, the second is from
December 1995 to the end of 2001, and the third is from December 1998 to the end
of 2004. The unit of analysis is the household to which the respondent belonged as

of December 31 of the reference year.



Chapter 2

Essay I: A Dynamic Analysis of

Canadian Male Self~-Employment

2.1 Introduction

Self-employment has been growing substantially in both Canada and the United
States since 1979. The growth of total self-employment! was much greater in Canada
(around 75 percent) than in the United States (around 37 percent) over the period
1979-1997. The self-employment rate? has remained relatively constant (around 10
percent) in the United States since the 1990s, but it has largely increased in Canada
(between 14 and 18 percent)(Manser and Picot, 1999a).

Based on an empirical study by Kuhn and Schuetze in 2001, the growth rate
of unincorporated self-employment for Canadians aged 25 to 54, rose dramatically
from 6.8 percent in 1982 to 9.5 percent in 1998. The male self-employment rate
increased from 8.1 percent in 1982 to 11 percent in 1998. For females these figures

were 5 and 7.8 percent in 1982 and 1998, respectively.

ncorporated plus unincorporated businesses with and without paid help.

2Ratio of self-employment to total employment. Total employment is the total of self-
employment and paid-employment.

3These figures exclude individuals working in primary industries such as agriculture, forestry,



A monthly Labour Review of Statistics Canada (Manser and Picot, 1999b)
examines the self-employment rate separately for men and women and as a whole
for different categories of age, education, occupation, and industry for the years of
1979, 1989, and 1996. Based on this study, the men’s self-employment rate was
higher than the women’s for each category and each specific year. However, the
growth rate of women'’s self-employment was much greater than that of men’s.*

A joint study by Nadja Kamhi and Danny Leung in 2005 shows that the
self-employment rate® for Canadians aged 15 and over, fell to 15.2 percent in 2002
after reaching a peak of 17.3 percent in 1998. The rise and fall in self-employment
was highly concentrated among unincorporated businesses and own-account self-
employed. Changes in own-account self-employment (the self-employed without
employees) accounted for the entire increase in the self-employment rate, and for
the 60 percent decline. Based on this research, younger workers (aged 15 to 25)
of both genders and older females (aged 55 and over) contributed to the decline,
whereas the self-employment rate for older males hardly changed.

As seen, the pattern of the self-employment rate varied across all age and
gender groups in the 1990s. The level and pattern of the self-employment rate also
varied among immigrants and natives and changed from the 1980s to the 1990s. Male
immigrants aged 20 to 59, who arrived in Canada in the 1990s, were more likely to
be self-employed in unincorporated businesses than those who arrived in the 1980s,
according to an empirical study by Frenette in 2002. In 1981, around 8 percent of
male immigrant workers were self-employed. By 1996, this proportion had almost
doubled to 14. The self-employment rate rose much faster among recent immigrant

workers than among Canadian-born workers even after accounting for differences in

fisheries, and mining. self-employment refers to an individual’s main job, and to unincorporated
business only.
4The self-employment rates for men aged 16 and over were 13.2, 13.3, and 13 percent in 1979,
1989, and 1996, respectively. The equivalent figures for the women were 5.5, 6.9, and 7.6 percent.
5The self-employment rate here, includes unpaid family workers, unincorporated and incorpo-
rated businesses.



education, age, family composition, visible minority status, and geography.

What factors explain such behaviours? Are there any significant explana-
tory variables affecting people’s propensity to be self-employed (rather than to be
paid-employed, unemployed, or out of the labor force), or is it largely the prod-
uct of some unobserved heterogeneity factors, individual’s background, history of
self-employment, or inertia?

To my knowledge, most previous studies of self-employment do not examine the
dynamic transition into and out of self-employment, controlling for the unobserved
individual heterogeneity and endogenous initial conditions problem. For example,
Schuetze (2000) uses stock data of the Canadian Survey of Consumer Finances
(SCF) and the U.S. Current Population Surveys (CPS) to examine the role of
macroeconomic conditions and the income tax environment in explaining male self-
employment trends in non-primary industries® in Canada and the United States for
the period 1983-1994. He estimates a linear probability model by the Ordinary Least
Square (OLS) method using the pooled cross-section time-series data for Canada and
the United States combined with the province/state tax levels and unemployment
rates data. He does not use the flow data of individuals in his analysis. Another
empirical study by Kuhn and Schuetze (2001) analyzes the dynamics of male and
female self-employment choices using the longitudinal data from the SCF for the
period 1982-1998. It examines the flow rates into and out of unincorporated self-
employment and estimates the steady-state rates of self-employment for Canadians
aged 25 to 54, but disregards the effect of observed persistence due to unobserved
individual heterogeneity. |

This essay specifically examines the effect of both unobserved individual het-

erogeneity and observed structural persistence on the flow rate into and out of any

5Primary industries consist of agriculture, forestry, fisheries, and minings. The rest of industries
are considered as non-primary industries.



of the four labour market states of self-employment, paid-employment, unemploy-
ment, and being out of the labour force, among Canadian males as a whole and
separately for immigrants and natives. As well, this research examines the effect
of labour market conditions on probabilities of being self-employed, paid-employed,
unemployed, and out of the labour force. Given the content above, my goal in this

essay is to answer the following questions:

1. What are the determinants of the transitions into and out of different labour

market states?

2. Do the probabilities of transitions differ between immigrants and natives? If
so, are these differences due to entry-exit rate gaps between immigrants and

natives?

3. What are the proportions of spurious and structural state dependence in labour

market states and how are they different between immigrants and natives?

4. How economic conditions improvement (or deterioration) affect probability of

being self-employed among immigrants and natives?

5. What are the policy implications of the form of structural and spurious state

dependence to encourage (or discourage) self-employment?

In this essay, I study men’s (aged 25 to 55) self-employment rate rather than
women’s, who are less likely to be self-employed in Canada (Manser and Picot,
1999b). I calculate the percent distribution of labour market outcomes in Canada
as a whole and separately for immigrants and natives over the period 1993-2004.
I compare and analyze observed and estimated transition matrices and confine my
analysis to entry-exit rates into and out of any of the four states of self-employment,

paid-employment, unemployment, and being out of the labour force.



The observed data shows that persistence in self-employment is slightly higher
among immigrants than among natives. Estimation results, on the other hand,
indicate that this persistence is not highly structural. About 58 and 68 percent of
the observed persistence is due to the unobserved effects for immigrants and natives,
respectively. Compared to natives, immigrants were always more likely to be self-
employed over the period 1994-2004. The gap between immigrants’ and natives’
self-employment rates is narrowing over the same period. The estimated entry-exit
rates suggest that the immigrant-native gap in self-employment participation is due
to a combination of both higher entry and lower exit rates among immigrants than
similar natives. Further, the pattern of self-employment rates among immigrants
and natives reveals that compared to natives, immigrants are more responsive to
the variation in the unemployment rate. Estimation results show that immigrants
are more likely to be self-employed in times of high unemployment rates. All state
dependence parameters are positive and statistically significant.

The rest of the essay is organized as follows. Section 2.2 describes the data and
descriptive statistics. Section 2.3 presents an empirical specification of the dynamic

model, and section 2.4 reports the empirical results.

2.2 Data and Descriptive Statistics

As mentioned earlier in this thesis, the structural estimate of the dynamic model
is based on annual data of the first three panels of SLID. I restricted the sample
to males aged 25 to 55. A man is self-employed if his classification for the primary
job in the reference year, as specified in the job characteristics section of SLID, is
of the business type- incorporated or unincorporated- with or without paid help.
I ignore the effect of unpaid-family workers in my analysis. Only a small fraction

of self-employed workers in Canada are unpaid-family workers (Figure 2.1). I use
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Figure 2.1: Trends in Self-employment ( Unincorporated, Incorporated, and Unpaid
Family Workers), Canada 1993-2004

1933 1994 1685 1668 1967 1928 1969 2000 200z 2008
Uninzorporated Business | $.32 9.05 9.42 9 9.48 9.24 10.03 | 10.49 9.71 1003 | 1103 | 1086
& Incomporated Business 631 7.21 7.03 6.58 5.3 514 573 5.89 589 6.24 872 6,63
0 UInpaid Familly Worler Q.07 0.04 0.05 0.02 0.02 0.02 .04 .03 0.1 0.13 0.18 .11

Note: Source: Survey of Labour and Income Dynamics (SLID), 1993-2004, based on a sample of males
aged 25 to 55. The figures are weighted with longitudinal weight variables provided by Statistics
Canada in SLID.
the class of worker variable” of SLID in the reference year to determine if a man
is self-employed in his main job. The main job for the year is defined as the one
with the most paid hours in the year. If hours are identical between two jobs, the
main job is the one with the greatest earnings or the longest tenure (if earnings are
identical). The labour force status variable of SLID does not distinguish between
self-employment and paid-employment status and considers both as employment.
To distinguish between these two states, I used the class of worker variable along
with the labour force status variable.

To control for the local labour market conditions where the individual resides,
the dynamic model includes information on provincial unemployment rates extracted
form CANSIM, Table 282-0055.% In addition to provincial unemployment rates,

the model also controls for marital status, educational attainment, immigration

"The data provided for this variable is in concordance with the income information.
8CANSIM is Statistics Canada’s key socioeconomic database.
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status, parental background, and wealth. To see if expected wages of being self-
employed versus being a paid-employee has a significant effect on probability of
being in any labour market states, the model includes information on differences
between predicted log-wages of being self-employed and paid-employed.®

To find if a man is married (or common-law), I use the marital status variable
of SLID. 1 consider the number of years of schooling completed by a man at the
time of entry to the panel as a proxy for his educational attainment.!® To remove
outliers, I consider only observations with the years of education greater than (or
equal to) six years. For immigration status, I use a dummy variable indicating if
a man is an immigrant at the time of entry to the panel.!! I use the highest level
of education completed by the man’s father and mother as proxies for the parental
background at the time of entry to the panel. A man’s parents are educated if they
have obtained at least a college diploma or a university degree. I use the investment
income variable of SLID as a proxy for wealth in my estimation to see if a man
has a positive investment income. Investment income includes actual amount of
dividends (not taxable amount), interest, and other investment income, such as net
partnership income and net rental income.

Table 2.1 presents the sample characteristics of 8651 males aged 25 to 55 for
the period 1993-2004. As shown, almost 15.9 percent of males are self-employed in
the sample and the rest are paid-employed, unemployed, or out of the labour force.
Almost 74.7 percent of males are married and 11.9 percent are immigrants. The
average rate of the provincial unemployment rate is close to 8.7 percent. Moreover,

the average years of schooling is around 13.9 years. Almost 16.6 percent (and 14.6

9More details on how to derive this variable are provided in the model and empirical specification
section.

10Ty this essay, educational attainment is measured by years of schooling. Alternatively, this
could have been measured with indicator variables representing highest degree completed.

1 There may be heterogeneity among different classifications of immigrants (independent, family,
and refugee) in Canada. However, SLID does not have any information about different groups of
immigrants in Canada.
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Table 2.1: Descriptive Statistics of Males, Canada 1994-2003

Variahles Mean
Self-Eniplovinent * 0.159
Labour Market | Pald-Employment 0.774
States Unemployment 0.025
Being Out of the Labour Farce 0.042
Married * 0.747
Years of Education 13.894
Immigrant 0.119
:);:.:f:(:grisms Father Educated 0.166
Mother Educated * 0.146
Positive Investment Facome * 0.297
Uncmployment Rate 8.652
Number of Observations 51906
Nuniber of Individuals 8651

Note: Source: Survey of Labour and Income Dynamics {SLID), 1993-2004 for males
aged 25-53. The figures are weighted with longitdingl weight variables provided by
Statistics Canada in SLID.

1. Incorporated plus unincorporated businesses with and without paid help.
2. Married or common-law.
If father (mother) has at least college diplomas or university degrees,

i. If & man has positive investment income (ie. actual amount of dividends (not
taxable amount), interest, and other investiment income, such as net partnership
income and net rental income).
percent) of males have educated fathers (and mothers) with at leést college diplo-
mas or university degrees. Almost 29.7 percent of males have positive investment
incomes.

Figure 2.2 depicts trends in the labour market outcomes along with the average
self-employment rate for the period 1993-2004. The self-employment rate varied
between 15 and 19 percent over the period 1993-2004 with a rate increasing to 18.7
percent in 2004. The self-employment rate dropped to 15.7 percent in 1998 after
reaching the peak of 17.7 percent in 1995.

Figure 2.3 shows the average self-employment rate separately for immigrants
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Figure 2.2: Trends in Labour Market Participation, Canada 1993-2004

20

0
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Note: Source: Survey of Labour and Income Dynamies (SLID), 1993-2004 for males aged 25-55. The

figures are weighted with longitudinal weight variables provided by Statistics Canada in SLID.
and natives along with the aggregate unemployment rate. I use the class of worker
in the reference year to clarify if a person is self-employed in his main job in ei-
ther incorporated or unincorporated businesses with and without paid help. The
information provided for this variable in SLID is in concordance with the income in-
formation that may change during the processing and can be different than the one
provided by the respondent. Considering these criteria, I expect that the levels and
trends of self-employment rates depicted in these figures are slightly different from
the ones released by other researchers so far for Canada (See for example: Manser
and Picot (1999b), Kuhn and Schuetze (2001), Kamhi and Danny Leung (2005)).
The pattern of the self-employment rate among immigrants and natives indicates
that immigrants are more responsive to the variation in the unemployment rate than
natives. As seen, immigrants and natives behave differently with respect to unem-
ployment rate changes. The unemployment rate decreased substantially during the
period 1994-2000 and then slightly increased in the subsequent period 2000-2004.
The gap between immigrants’ and natives’ self-employment rate has been narrow-
ing gradually during the period 1994-2004. Immigrants’ self-employment rate was

always higher than natives’ over the period 1994-2004. Natives’ self-employment
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Figure 2.3: Trends in Average Self-Employment Rate by Immigrants and Natives,

Canada 1993-2004

1964 19495 1996 1997 1993 1993 2000 2001 2002 2003 2004
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—a— Nalives 187 16.9 16.8 15.5 15.1 185 17.2 16.3 17.2 18.5 18.8
Total 7.5 177 17 16.1 157 17 17.5 16.7 17.4 18.9 18.7
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Note: Source: Survey of Labour and Income Dynamics (SLID), 1993-2004 for males aged 25-55. The

figures are weighted with longitudinal weight variables provided by Statistics Canada in SLID.

rate and the unemployment rate moved almost in opposite directions over the pe-
riod 1994-2004. They were only the periods 1996-1998 and 2001-2002, in which
the native’s self-employment and unemployment rates moved almost in the same
directions. Immigrants’ self-employment rate decreased gradually over the period
1994-2004, with a considerable jump-down in 1996 and a rate declining to 18.1
percent in 2002. No noticeable pattern of self-employment and unemployment rate
changes has been observed among immigrants over the period 1994-2004. It was only
the period 1997-2000, in which self-employment and unemployment rates moved in
largely the same direction. Different behaviours of immigrants and natives with
respect to unemployment rate changes during the period 1994-2004 suggest that
cyclical factors alone can not explain the rise and decline of the self-employment
rate among either immigrants or natives.

Tables 2.2 and 2.3 report transition probability matrices for the whole sample
and separately for immigrants and natives. In these tables, I examine the issue
of state dependence in the raw data. The observed data shows a high persistence

of self-employment and paid-employment among males aged 25 to 55. However,

15



Table 2.2: Transition Matrix, Conditional Probabilities of Leaving Previous Year’s
State, Canada 1993-2004

Destination State

Origin State Being out of
Unemployment the

Labour Force

Self- Paid-
Employment  Employment

Self-Employment 0.891 0.100 0.005 0.004
Paid-Employment 0.020 1962 0.009 0.009
Unemployment 0.031 0.322 0.535 0.091
Being out of the Labour Foree 0.030 0.144 0.068 0.738

this persistence is not very different between immigrants and natives (Table 2.3).
Compared to natives, persistence in self-employment is slightly higher among immi-
grants. Persistence in unemployment is not very high for the whole sample (and for
immigrants and natives separately). Persistence in unemployment is higher among
immigrants than among natives, while natives have slightly higher persistence in
being out of the labour force state than immigrants. Further, about 32.2 percent of
males move from unemployment to paid-employment in consecutive years. Looking
at immigrants and natives separately, almost 24.1 percent of immigrants move from
unemployment to paid-employment in consecutive years. The equivalent transition
probability for natives is close to 34.6 percent; which is higher than that for im-
migrants. The probability of being self-employed next year, if being in any state
of paid-employment, unemployment, or out of the labour force this year, is higher
among immigrants than among natives. Natives are more likely than immigrants
to find a job (and less likely to be unemployed) next year if they are out of the
labour force this year. Persistence of being out of the labour force is slightly higher
among natives than among immigrants. Natives are less likely than immigrants to

lose their jobs and be unemployed next year if they are paid-employed this year.
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Table 2.3: Transition Matrix, Conditional Probabilities of Leaving Previous Year’s
State by Immigrants and Natives, Canada 1993-2004

Immigrants

Destination State

Origin State Being out of

Self- Paid-

Employment  Employment Unemployment Labo:lﬁForcc
Self-Employment 04.903 0.088 0.003 0.004
Paic-Employment 0.021 0.959 0.012 0.007
Unemployment 0.061 0.241 1.669 0.029
Being out of the Labour Force 0.049 0.097 0.106 0.748
Natives
Self-Employment 1.888 0.102 0.008 (.004
Paid-Employment 0.020 1.962 0.008 0.009
Unemployment 0.048 0.346 0.495 0.110
Being out of the Labour Force 0.027 0.151 0.063 6.759

One of objectives of this paper is to study the factors affecting transitional
rates into and out of any of the four labour market states. To do this, I calculate
the mean characteristics of Canadian males aged 25 to 55 for different transitional
states. Table 2.4 provides this information. This table does not cover all pos-
sible transitions into and out of any of the four labour market states. For the
sake of simplicity, I have only reported the four cases that are most relevant to
my study. It appears that any persistence in self-employment is associated with
being immigrant, being married, being educated, having a considerably high posi-
tive investment income, and living in provinces with relatively low unemployment
rates. A man who enters the self-employment from the paid-employment is likely
to be immigrant, be married, be educated, and have educated parents. Regarding
the transition from self-employment into paid-employment, it appears to be asso-

ciated with being married, having a significantly high level of education, having
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educated parents, and living in provinces with relatively low unemployment rates.
Compared to other transitions, men who move into the unemployment from the
self-employment appear to be less immigrant, less married, less educated, and live
in provinces with higher unemployment rates. Noticeably low investment incomes
have been observed in transition from self-employment into unemployment. Acces-
sibility to investment income (liquidity constraint) appears to be a determinant of
transition into and out of self-employment, as observed data shows. There has been
a discussion if and how liquidity constraints affect self-emolument decisions. The
study by Hurst and constraint (2004) on liquidity constraints and self-employment
decision shows that liquidity constraints are important causal effects of entry into
self-employment. Their results demonstrate that the oft-cited positive relationship
between entry rates and assets is actually unchanging as assets increase from the 1st
to the 95th percentile of the asset distribution, but rise considerably after this point.
Fairlie and Krashinsky (2006) revised Hurst and Lusardi’s (2004) paper and demon-
strates that self-employment decision of workers who enter the self-employment after
job loss and those who do not, should be analyzed separately. This is due to the
fact that these two groups face different incentives, and thus have different solu-
tions to the entrepreneurial decision (Evans and Jovanovic, 1989). Entry rates into
self-employment increase steadily as assets rise for each sub sample, indicating that
liquidity constraints is an important issue for individuals who are considering start-

ing businesses.

2.3 Model and Empirical Specification

To analyze transitions into and out of different labour market states, I choose a

dynamic unordered multinomial logit model.'? 1 analyze the dynamic structure of

121t has been discussed by Cameron and Trivedi (2005) that when there is a natural ordering of
alternatives, a much more parsimonious model and sensible model is the one that takes account of
the ordering. However, in this essay, it is not obvious that outcomes are ordered, so a multinomial
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Table 2.4: Mean Characteristics by Different Labour Market Transitions, Canada

1993-2004
Transition from
| q Persistence in Self- Self Paid-
Ohserve . . eif- )
. - Employment Employment
Characteristics Selt Pl Employment o)
Employment to to to
Paid- Unemployment Self-
Employment Employment
Married 0.824 0.772 0.606 0.744
Years of Education 13.758 14.292 12.444 13.956
Immigrant 0.141 0.122 0.075 0.114
Father Educated 0.165 0.212 (.247 0.194
Mother Educated 0.142 0.197 0.121 0.175
Positive Lnvestment 0.406 0.286 0.063 0.290
Income
Unemployment Rate 8.279 8.523 9.855 8.489
Number of 6278 714 36 722
Observation
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the model as a first-order Markov process.!® Let assume that individual i belongs
to state (alternative) k at time t. I suppose that utility Vj;, is the sum of a deter-
ministic component, Uy, that depends on regressors and unknown parameters, and

an unobserved random component €;;:

ikt = Uikt + €ine (2.1)

This is called an Additive Random-Utility Model (ARUM). 1 observe the out-
come Y;;= k if alternative k has the highest utility of the alternatives. It follows

that:

Pr(Yy =k) = Pr(Vij, > V;;t) = Pr( i;t — Vi < 0), forallj (2.2)
and given (2.1),
Pr(Yy = k) = Pr(eje — €ne < Usee — Usjt), (2.3)

Now assume that individuals indexed by i (i= 1,2,..., N) belong to any of
the following four mutually exclusive and exhaustive states (alternatives) of k at
time t (t= 1,2,...,T): self-employment (k; = 1), paid-employment (k; = 2), un-
employment (k; = 3), and being out of the labour force (k; = 4). Let the value for

individual 4, of belonging to state k£ at time ¢ (Usxt) be specified as:

Uike = Xit-B1k + Eit.Box + Liz-Bak + Di Bk + Lit-Bsx + Zit- Vi (2.4)

and given (2.1), V;;, can be written as:

e = Xit-B1k + Eit-Bok + Lit-Bsr + Di.Bar + Lis B + Zig. Vi + €ine (2.5)

logit model seems appropriate.

1375 find a more general model one can consider the dynamic structure as a higher order Markov
process. It leads to the more flexible dynamic model which explicitly captures the duration of state
dependence.
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Where error term, €;x;, is composed of an individual-specific unobserved effect
(time-invariant but varying across individuals) and a random error (varying both

across time and individuals) as below:

€ikt = Mik + Uikt (2.6)

Xt 1s a vector of time varying observed variables, including marital status
and investment income (wealth). FE;; includes information on expected wages of
being self-employed (versus being a paid-employee). To derive this variable, I used
a pooled (OLS) estimation method and regressed the log hourly wages of being self-
employed (and paid-employed) on significant covariates including age, educational
attainment, marital status, immigration status, regional status, and time dummies.
The predicted values, after that, have been used to generate the exogenous explana-

tory variable, E;, as:

Ex=Y5-YF (2.7)

Where Yif and Y;f are the predicted hourly wage of being self-employed and
paid-employed, respectively (for individual ¢ at time ¢).1*L; describes the local
labour market conditions where the individual ¢ resides at time t. It includes
information on the unemployment rate at the provincial level. D; is a vector
of time-invariant variables including the individual’s immigration status, parental

background, and educational attainment at the time of entry to the panel (initial

1] assume that the correlation between E;; (Y;? and Y') and the error component, €k, is
zero (exogeniety assumption). Relaxing this assumption leads to biased and inconsistent param-
eter estimates. To correct for the possible bias this might generate, Greene (2000) suggested a
method introduced by Murphy and Topel (1985). Murphy and Topel (1985) proposed a theorem
in which two-step non-linear least squares estimators are consistent and asymptotically normally
distributed with the corrected asymptotic covariance matrix. In general, two-step linear least
squares estimators to generate regressors are asymptotically consistent and their standard errors
and test statistitics are all asymptotically valid. This is not the case for non-linear models and
therefore the asymptotic variances also need to be adjusted in this case.
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conditions). To allow the effect of local labour market conditions (provincial un-
employment rates) and wealth differs between immigrants and natives, the model
controls for the possible interaction terms between these variables, termed I;;. Zj is
a vector of dummy variables indicating the previous labour market state occupied
by the individual ¢ (time state dependence). For the usual identification purpose, I
take the state of being out of the labour force as the reference state.

The assumption regarding the error term, €;z;, can be summarized as follows:
ek is composed of the two terms: vy and pyr. Where vy, is assumed to follow a
Type I extreme value distribution and g is an unobserved, individual specific factor,
and independent of Xy, Ei, Ly, D;, and L;, but not Z;; (endogeneity problem). If
Lk is treated as a parameter to be estimated (fixed effects approach), then there is a
severe incidental parameter problem. According to Heckman (1981b), an unobserved
time-invariant effect allows for a particular form of serial correlation in €;;;. Following
Chamberlain (1984), the consistency of the maximum likelihood estimator requires
that T—— oo. SLID, as well as most household panel data sets, contains many
individuals but only a small and fixed number of T. Random effects analysis in this
context may therefore seem more applicable than fixed effects analysis.

Given the distribution assumptions of vk, the probability of observing indi-
vidual ¢ in state k at time ¢, conditional on Xy, E;;, Ly, D;, Z;, and ug can be
written as a four-state multinomial logit as:
exp(Xat-Bik + Eip Box + ... + Zsg e + fhir)

P; (k/X, Mik) -
‘ 2;1 exp(Xu.Bvj + Eir-Boj + ... + Zig.vj + hsj)

Where X is a vector of all explanatory variables in the model. The model

(2.8)

also controls for endogenous initial conditions. The initial conditions problem arises
when the start of the observation period does not coincide with the start of the
stochastic process that generates individuals’ participation experience. Individuals’

participation in the first period can be due to the previous history of the participation
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experience or because of some observable (such as personal wealth, level of education,
or parental background) and unobservable (such as personal preferences or abilities)
information dated to prior to the first period. If pre-sample history of the process
is unobserved, then mis specifying the initial conditions will lead to inconsistent
estimates. The extent of such initial conditions bias is inversely related to the
length of the panel and can be quite serious in short panels such as SLID.
According to Chay and Hyslop (2000), dynamic discrete choice models that
assume initial conditions are exogenous are effectively ignoring the serial dependence
attributable to unobserved heterogeneity and therefore lead to upwardly biased es-
timates of the structural state dependence. To account for this problem, I adopt
the method suggested by Wooldridge (2005). Following him, I consider the distribu-
tion of the unobserved effects, u;x, conditional on Z;; and the mean values of non-
redundant time-varying explanatory variables over time (X;). Wooldridge’approach
relaxes the need to explicitly specify a distribution for the initial condition which

is quite appropriate in this context. Z;; is a vector of initial participation states of

self-employment, paid-employment, and unemployment. pu;; can be written as:

pik = Xi- Mk + Zir-pr + Vi (2.9)

Therefore conditional probability of (2.4) can be modified as:

e.’lﬁp(Xit.ﬁlk 4+ ...+ Zit-'yk -+ Xz)\k + Zﬂ.pk —+ Vik)

Z?:l e:vp(Xitﬂlj + ...+ Zit-’)/j + Xl)\J + Zﬂ.pj =+ Vij)
(2.10)

-Pzt(k/X) Xi) Zila Vik) =

Following Mroz (1999), I assume that the probability distribution of vy can
be approximated by.a discrete factor distribution with a finite number of support
points. Assuming a discrete distribution for the unobserved factors implies that the
cumulative distribution function is approximated by a step function. In particular,

the distribution of v, is given by:
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Privgy =v)=np,m=1,2,..., M (2.11)

where,

Tom > 0 (2.12)

Tm is the probability that unobserved factors take on the values of v}*. To
be specific, I assume that are m types of individuals and each individual at any

states of k£ is endowed with a set of unobserved characteristics, v}*. To estimate

simultaneously the parameters Six, Bk, B3k, Buks Bsky ks Aky Pry (VRs- -, vT), and
(p1,--.,0m), I use a logistic transformation as:
>t exp(pm)
where,
0<my, <1 (2.14)
and

M
> m=1 (2.15)
m=1
To select the number of support points, I calculate the value of AIC (Akaike
Information Criteria) and BIC (Bayesian Information Criteria),'® when an addi-
tional point of support is added. I stop adding more support points to the model
when either value starts increasing.
The likelihood contribution for individual ¢ with observed states ki,...,kr

given all observed and unobserved effects can be written as:

15 4IC and BIC are measures of goodness of fit. In fact, they show how well the model fits the
data. AIC penalizes free parameters less strongly than does BIC. AIC and BIC are obtained by
AIC= -2.f+ 2.npar and BIC= -2.f+ log(n).npar, where f is the value of the objective function, n
is the number of individuals, and npar is the number of parameters.
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T
Lz‘(l/i) = H-Pit(k/Xa Xi,Zn,Vik) (2-16)
t=2

and therefore,

ﬁ G.Tp(Xit-ﬁlk + ...+ Zzt’Yk —+ Xi~)‘k + Zil-pk: -+ Vilc)

LZ(I/z) = —
=2 ijl exp(Xit-ﬂlj 4+ ...+ Zit-7j -+ Xz)\J + Zi1~pj + Vz'j)

(2.17)

Where v; is a vector of vy, for ky= 1, 2, 3, 4. As earlier mentioned there are

m types of individuals with the set of unobserved characteristics, v;*, which is a

vector of (v},...,vM). Therefore, I can write unconditional log-likelihood function
for individual i as:
M
LogLi(v;) =log » _ . Li(v") (2.18)
m=1 .

and finally,

Ly = Zlog Z H exp(th Bk + oo+ Zipye + X M + Zia. Ok + Vik)
> et €P(Xie By + oo+ Zipy; + XAy + Ziv.ps + vig)
(2.19)

m=1t=2

2.3.1 Estimated Entry and Exit Rates

Following Wooldridge (2005), to obtain estimated entry and exit rates from self-
employment as well as any other labour market states, I average out the distribution

of the unobserved heterogeneity, v, and compute participation probabilities as:

Prky = k/Xy, -1 Z Z _ ewp Xit-Bik + Eig.Bor + .. + XM + Ziv.px + vir)
m=1 i=1 ] =1 61}]7(th IBIJ + E’Lt ﬂ2] + .+ X )\ + Zzl -Pj + Vz])
(2.20)

To obtain the estimates of the entry rate into state k;=*k (k is any states of
self-employment (1), paid-employment (2), unemployment (3), or being out of the

labour force (4).), I evaluate the equation above when the individual ¢ at time ¢-1
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is not in the state of k. The estimates of the exit rates simply are one minus the

probability of persistence in state k.

2.4 Empirical Results

In this section, I report estimation results from maximizing the likelihood function
of the multinomial logit model controlling for both endogenous initial conditions
problem and unobserved heterogeneity factors (Table 2.6). As an illustration of the
importance of these factors, I also report estimation results of a model when there is
no control for endogenous initial conditions problem and unobserved heterogeneity
(Table 2.5). As SLID is not a representative random sample, the likelihood function
is weighted with sample weights provided by Statistics Canada.

I experimented with different support points and found that a model with
four support points fitted the data well. Table 2.7 reports AIC, BIC, number of
parameters, and the value of objective function for different model specifications. I
used BIC to choose the number of support points in the estimation.

As expected, assuming that the initial conditions are exogenous and also ignor-
ing unobserved factors generates inflated estimates of the degree of state dependence.
Because the model presented in this paper has a non-linear nature, the magnitudes
of the coefficient estimates provide little information about the size of the effects of
the observable covariates. Therefore, my attention in this research focuses on the
transition probabilities, the proportion of the estimated state dependence that is
spurious, and estimated entry-exit rates (Tables 2.8 to 2.14). The estimated tran-
sition matrices are evaluated at the corresponding sample means and are based on

the estimates reported in Tables 2.5 and 2.6.
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Table 2.5: Dynamic Multinomial Logit Model of Labor Market States, (No Control
for Endogenous Initial Conditions and Unobserved Heterogeneity)

. L Estimated Equations
Explanatory Variables

Self- Paid- Unemployment
Employment  Employment P !
Colf B e 8.550%% 4. 736G+ 2.653w%
Self-Emplovment ©258) 0.220) 0305
State N - 3.822%% 6.067 %+ 2.368%¢
Dependence aid-Lmployment @0.162) 10092 ©.1302)
3 e 2.557%% 2957%* 4,134 %%
Unemployment (0234 (0.138) 10.1458)
Far 858« (.818#% -0.034
Married (0,669 10.089) (011363
P 2 T rn e (L0B0#* 0.118%* 0.016
Years of Education (0.015) 0013 10.01733
- -0.047 (0.28% .282
Immigrant (0,449 10,393 (0.450)
Explanatory - oore B.707++ 0.660++ 0.568%+
Variables Father Educated 0168 {01503 {0.185)
, N -0.183 -0.100 -0.259
Mother Educated (0.162) 0,143 10.196)
et ben Trrenc e . 694+ (1.360%* 04615
Positive Investment Income 0.124) ©.112) 0.172)
-D.026%% -0.009 0.035%*
nge THE aty g
Unemployment Rate 0013 0011) 001
S o ) 0,152 0.047 .120
rositive Investment & Imntigrant g
Interaction Positive Investment & uran (03451 {0318 0.354)
Terms . 0.020 0.057 0.048
Unemployment Rate & Immigrant {0057 0,045 (0.056)
Derived
e et it WAoo 1 -0.044 -0.023 -0.280
Exogennus Expected Wage 158 @136 ©.174)
Variable
Intercept -4.825%* -3.558%% -3.105%#
e e Log- -
Nuamber of Obhscrvation 51006 . ” -11592.8
Likelilhood
Number of Individuals 8651 AIC 23269.6
Number of Parameters 42 RIC 235663

Note:  Figures inside the parentheses are the standard ervors.
#* Parameter estimate is significant a5 % or 1% level of significance.
* Parameler estimate is significant at 10% level of sigmficance.
1- Expected wages of being self-employed versus being a paid-employee.
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Table 2.6: Dynamic Multinomial Logit Model of Labor Market States, (Control for
Endogenous Initial Conditions and Unobserved Heterogeneity)

Estimated Eqguations

Explanatory Variables

Self- Paid- Unemployment
Employment Employment ‘ReMPployIe
ORI . : 6.330+# 3576w 2355
Self-Employment ©.308) ©.324) (0.407)
State - ) 2.639%% 3.375% 1.191%*
Dependence Paid-Employment 0.204 (01573 (0.205)
. . 2. 115%¢ 1,367 2.513#=
Unemployment ©.293) B2 0214)
o 0,940 (.962%% 0.141
Married ©.128) (0.125 (0,145)
e 0.135%# 0.034
Years of Education O‘QZ;T (0.019) i0.021)
1048% 0.040 -0.368
Emmigrant fé?fg {0.552) {0.605)
Explanatory . " 2k .746%% 0.677%*
\:?ij;:ﬁ:m Father Educated O(g 1916,, 0.193) 0.223)
L0.438%% 0.297* (). 3504
Mother Educated o1 82) .178} 0.230)
, , 0,366+ 0.072 0.043
Positive fnvestment Income 024 10.195) (0.156)
et 0.001 0.039+#
Unemployment Rate %(éfj 0.015) 0017 )
1216 -0.196 -0.072
Peuifive cesine : s
Interaction Positive Investment & Immdgrant ©.419) 0.298) O15T)
Terms 0,166+ 0.013 0.131
T . Y . T i . -t .
Unemployiment Rate & Tmmigrant ©.071) .06%) (1.866)
Derived
S renonfod Wl -0.254 -0.239 -1.498%%
I::!\()gelmlls Expected Wage ©.190) 0.157) ©217)
Variahle
Prl | 43% Type 1 -7.945%# ST.049%% -4.212%%
Pr2| 8.9% Type 2 -7.189%¢ -9, 590 S7 140w
Pri| 33% Tyvpe 3 ~6.327%% ~2.394 %% -1.572%=
Pr4| 15.1% Typed -2.650%+¢ -2 L4 -6.327
; : 51006 Log-
: g servatle 51906 B -10981.2
Number of Observation Likelihood 10981
Number of Individuals 8651 AlC 220943
Number of Parameters 66 BIC 22560.7

Note:  Figures inside the parentheses are the standard errors.
«+ Parameter estimate is significant at § % or 1% level of significance.
*  Parameter estimate is significant at 10% level of significance.
I- Expected wages of being self-emploved versus being a paid-employee.
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Table 2.7: Model Specification, Information Criteria (AIC and BIC), Number of
parameters, and Value of Objective Function

Model Specification Value of

- ) Number « L
Control for Unobserved Control for Number of AIC BIC :.ul‘n " ul“ Objective
: . . i N y arameters L
Heterogeneity Endogenous Support Fumction
Initial Conditivn Points

No . Ne 1 23269.6 23566.3 42 -11592.8
Ne Yes 1 225771 22958.6 54 -11234.5

Yes Yes 2 222759 226857 58 -1108¢

Yes Yes 3 221422 22580.3 62 -11009.1
Yes Yes 4 22094.3 22560.7 66 -10981.2
Yes Yes s 22077.3  22571.9% 70 -10968.7

Notet The figures are based on the estimation results presented in Tables 2.5 and 2.6.

However, before any discussions on transition probability matrices and esti-

mated entry-exit rates, my overall conclusions from Table 2.6 are as follows!6:

e The unemployment rate is statistically significant in self-employment and
unemployment equations, but not in the paid-employment equation. The
marginal effect of unemployment rate is negative in the self~employment equa-
tion, indicating that males tend to be self-employed when economic conditions
(measured by the unemployment rate) are good (the unemployment rate is
low), all other factors being fixed. Kamhi and Leung (2005) also found a neg-
ative significant correlation between self-employment and unemployment rates
in Canada over the period 1976-2002, which is consistent with my findings.
This is also similar to what Simpson and Sproule (1998) have shown. Using

1994 cross-sectional data from SLID, they found that lower unemployment

161 discuss the sign of marginal effects with respect to their parameter significance in the multi-
nomial logit model. Causality might require a significance test based on standard errors of these
probabilities. No such standard errors have been computed for the marginal effects in this paper.
However, it seems likely that highly significant parameter estimates will also have statistically
significant marginal effects.
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rates are associated with increased self-employment activities for men, reflect-
ing what they termed in their paper the “prosperity pull” hypothesis. Further,
the margi‘nal effects of estimates in Table 2.6 suggest that this is not the case
for immigrants. Male immigrants who are residing in provinces with relatively
high unemployment rates tend to be self-employed, everything else held con-
stant. As seen, immigrants behave quite differently from the whole sample of
men (and natives) aged 25 to 55 with respect to unemployment rate changes.
This, at least partially, can explain the variations in self-employment rates with
respect to the unemployment rate changes among immigrants over the period
1997-2000, in which self-employment and unemployment rates moved in largely
the same direction (Figure A.2.2). During the poor economic conditions, im-
migrants may feel some uncertainty about labour market conditions and prefer
to have their own businesses. One explanation for this is that immigrants may
face discrimination in the labour market (preference based or because of lack
of information on behalf of the employers (statistical discrimination)) that
makes them more likely enter the self-employment state than comparable na-
tives. Further, the unemployment experience may be very different between
immigrants and natives. This possible difference in unemployment experience
is not observed in the data and therefore enters the “unobserved heterogene-
ity” component in the dynamic model. This makes immigrants and natives
behave differently in times of high unemployment rates. The high unemploy-
ment rate pushes immigrants into self-employment more than natives. Based
on the Frenette’s findings (2002), the push hypothesis may very well be at work
for immigrants, given the possible barriers to entry into the paid workforce.
These barriers may result from a number of factors, such as gaps in training,
a lack of knowledge of one of Canadas official languages, or labour market dis-

crimination. In terms of immigrant self-employment, the push hypothesis is
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referred to as the “blocked mobility” hypothesis. My estimation results show
that the barriers to enter the paid-employed sectors will be highlighted during

high unemployment rates for immigrants.

Positive investment income is statistically significant in the self-employment
equation, but not in paid-employment and unemployment equations. The
marginal effect of investment income indicates that males with positive invest-
ment incomes tend to be self-employed, all other factors fixed. This effect will
be highly significant when the model does not control for unobserved hetero-
geneity factors and endogenous initial conditions problem (spurious effects)
(Table 2.5). A possible explanation is the likely correlation between invest-
ment income and unobserved heterogeneity factors. Individuals with positive
investment income may have different motivations to start up a business. The
individual heterogeneity can be due to some unobserved characteristics such
as labour market preferences, skills, abilities, or entrepreneurial spirit. These
unobserved effects are spurious and captured in the error term when con-
trol for spurious effects are taken into account in the estimation. Failure to
control for these factors will falsely attribute significant effects of investment
income to self-employment decisions. Many researchers so far have exam-
ined different features of wealth and self-employment relationships. Cressy
(1996) showed that there is a spurious relationship between wealth and self-
employment choices which is quite interesting. He found that the correlation
between financial wealth and self-employment status is difficult to predict, be-
cause financial wealth is likely to be determined by human capital. Cressy,
using a large sample of the UK bank database and an econometric model of
self-employment found that statistical significance of financial variables disap-
pears once variables capturing the human capital (education and experience)

are included in the model. In fact he found that correlation between wealth
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and self-employment survival or status is spurious. Hurst and Lusardi (2004),
using the distribution of wealth studied the relationship between wealth and
self-employment choices. They found that the propensity to become a business
owner is a nonlinear function of wealth. The relationship between wealth and
entry into entrepreneurship is essentially flat over the majority of the wealth
distribution. It is only at the top of the wealth distribution (after the ninety-
fifth percentile) that a positive relationship can be found. They also, using
inheritance as an instrument for wealth, found that both past and future in-
heritances predict current business entry, indicating that inheritances capture

more than simply liquidity.

Expected wage of being self-employed (versus being a paid-employee) is statis-
tically significant in the unemployment equation, but not in paid-employment
and self-employment equations. Expectation of having a higher salary in self-
employment sectors (compared to the paid-employment sectors) decreases the
logit (log-odd) probability of the being unemployed, all other factors fixed.
However, this expectation has no significant effect on probability of being
either self-employed or paid-employed. A possible explanation is the non pe-
cuniary benefits that individuals may obtain when they are self-employed
or paid-employed. Hamilton’s research (2000) on earnings differentials in
paid-employment and self-employment, to some extent, confirms my findings.
Based on his study, non pecuniary benefits of self-employment are substan-
tial. Most entrepreneurs enter and persist in business despite the fact that
they have both lower initial earnings and lower earnings growth than in paid

employment.

Father’s and Mother’s level of education are statistically significant in all equa-
tions of self-employment, paid-employment, and unemployment. The mother’s

level of education has a negative effect and the father’s has a positive effect

32



Table 2.8: Transition Matrix, Estimated Conditional Probabilities of Leaving Pre-
vious Year’s State, (No Control for Endogenous Initial Conditions and Unobserved
Heterogeneity)

Destination State

Origin State

5 Self- ‘ ) Paiu;!- ) Unemployment Being out of' the
mployment  Employment Labour Force
Selt-Employment 0.889 0.103 0.005 0.004
Paid-Employment 0.010 0.963 0.008 0.009
Unemployment 0.039 0.452 0.407 0.082
Being out of the Labour Force 0.042 0.217 0.058 0.683

Note: Calculations are based on the estimation results presented in Table 2.5.

on logit probability of being self-employed, paid-employed, and unemployed,
all other factors fixed. However for males whose parents are both educated,
the total effect is positive in self-employment and paid-employment equations

and negative in the unemployment equation.

e The marginal effects of education and marriage have the expected signs (pos-
itive) for self-employment and paid-employment equations. All state depen-
dence variables are positive and statistically significant in all equations of

self-employment, paid-employment, and unemployment.

Tables 2.8 to 2.11 report estimated conditional probabilities of leaving previous
year’s state with and without controlling for endogenous initial conditions problem
and unobserved heterogeneity.

As expected, when controls for these factors are incorporated in the model,
there is a reduction in the estimated state dependence for all states of self-employment,
paid-employment, unemployment, and being out of the labour force (Tables 2.9 and

2.11). My overall conclusions from Tables 2.8 and 2.10 are as follows:

e For the whole sample, persistence in self-employment and paid-employment is
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Table 2.9: Transition Matrix, Estimated Conditional Probabilities of Leaving Pre-
vious Year’s State, (Control for Endogenous Initial Conditions and Unobserved Het-
erogeneity)

Destination State

Origin State Self- Paid- Being out of the

Employment  Employment Unemployment Labour Force
Self-Employment 0.288 0.697 0.009 0.006
Paid-Employment 0.078 0.89% 0.0606 0.017
Unemployment 0.131 0.755 0.080 0.034
Being out of the Labour Force 0.081 0.787 0.026 6.106

Note: Calculations are based on the estimation results presented in Table 2.6.

Table 2.10: Transition Matrices, Estimated Conditional Probabilities of Leaving
Previous Year’s State by Immigrants and Natives, (No Control for Endogenous Ini-
tial Conditions and Unobserved Heterogeneity)

Immigrants

Destination State

Origin State

Self- Paid- Unemployment Being out of fhe
Employment  Employment Labour Force
Self-Employment 4.909 0.079 0.009 0.003
Paid-Employ ment 0.027 933 0.026 0.012
Unemployment 0.049 0.300 0.392 0.060
Being out of the Labour Force 0.044 0.179 0.118 659
Natives
Self-Employiment .858 0.104 0.004 0.004
Psid-Employment 0.020 8.964 0.008 0.009
Unemployment 0.060 (0.462 4.39%4 0.083
Being out of the Labour Force 0.042 0.220 1.034 6.654

Note: Caleulations are based on the estimation results presented in Table 2.5,
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Table 2.11: Transition Matrices, Estimated Conditional Probabilities of Leaving
Previous Year’s State by Immigrants and Natives, (Control for Endogenous Initial
Conditions and Unobserved Heterogeneity)

Immigrants

Destination State

Origin State Self- Paid- Being out of the

Employment  Employment Unemployment Labour Foree
Seif-Employment 0378 0.600 0.018 0.004
Paid-Employment 0.104 862 0.019 0.015
Unemployment 0.151 0.658 0.165 0.026
Being out of the Labour Force 0.104 0.731 0.071 (L0935
Natives
Self-Employment 1.283 0.700 0.009 0.006
Paid-Employment 0.077 1.900 0.006 0.017
Unemployment 0.130 0.759 0.076 0.035
Being out of the Labour Force 0.080 0.800 0.025 €.106

Note: Calculations are based on the estimation results presented in Table 2.6.
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quite high, about 88.9 and 96.3 percent, respectively. The probability of being
paid-employed next year, if a man is self-employed this year, is 10.3 percent;
which is higher than that of being unemployed or out of the labour force next
year. Men who are either unemployed or out of the labour force this year, 45.2
and 21.7 percent are likely to find a job in the paid-employment sectors next

year, respectively.

e Persistence in self-employment and paid-employment is quite high among im-
migrants and natives. Immigrants have slightly higher persistence in self-

employment than natives, while natives have higher persistence in paid-employment.

e Persistence in unemployment is higher among immigrants than among natives,
while natives have a somewhat higher persistence of being out of the labour

force.

e Natives have better chances finding a job in the paid-employment sector than
immigrants. Looking at all transitions from any states of self-employment, un-
employment, or being out of the labour force into paid-employment, transition

probabilities are higher among natives than among immigrants.

The transition probabilities that are reported in Tables 2.8 to 2.11 can be
used to decompose the estimated state dependence into structural and spurious
state dependence. The distinction between true and spurious state dependence is
very crucial for economic policy-making. Ignoring the effect of spurious state depen-
dence in observed persistence leads to erroneous policy decision-making. As shown,
persistence in all states of self-employment, paid-employment, unemployment, and
being out of the labour force for both immigrants and natives are overestimated if
controls for endogenous initial condition and unobserved heterogeneity factors are

not incorporated in the model. The probabilities of persistence in self-employment
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for immigrants and natives are quite close together, about 90.9 and 88.8 percent, re-
spectively, when the model does not control for unobserved factors and endogenous
initial conditions problem (spurious effects). However, when controls for these fac-
tors are taken into account, a considerable reduction in probability of persistence in
self-employment, as well as the probabilities of other state dependence variables will
occur. The probabilities of persistence in self-employment for immigrants and na-
tives, when control for unobserved factors and endogenous initial conditions problem
are taken into account, are 37.8 and 28.5 percent, respectively. Further, immigrant-
native differences in persistence in any labour market states can be realized when
the spurious effects are removed from the estimation. One explanation is due to
the possible differences between immigrants and natives in unobserved character-
istics such as labour market preferences (some barriers to the labour market for
immigrants due to the labour market discrimination), abilities, or unemployment
experiences.

Table 2.12 shows the percentage of structural and spurious state dependence in
the labour market states for the whole sample and separately for immigrants and na-
tives. This table clearly illustrates the effect of spurious effects in immigrant-native
differences in all states of labour market. As seen, structural state dependence in
self-employment is higher among immigrants than among natives. Instead, natives
are estimated to have higher spurious effects in self-employment state than similar
immigrants. For immigrants much less in paid-employment state, about 41.6 per-
cent of self-employment state dependence is structural. The equivalent value for
natives is 32.1 percent. In particular, persistence in self-employment, to a greater
extent, stems from unobserved heterogeneity, possibly in self-employment prefer-
ences, skills, abilities, or entrepreneurial spirit. For the paid-employment state,

previous experience has a strong causal effect on the current experience. Persistence
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Table 2.12: Percentage of Structural and Spurious State Dependence in Labour
Market States by Immigrants and Natives, Canada 1993-2004

Solf- Paid: Being Out of
Emplovment Emolovment Unemployment the

Employmen Employmen , Labor Force

= » = & = » = ”

- - o] - o - e -

3 E = 2 = 2 =] 2

k= & T = b i b =

- = ] 1 - = -3 -

E 2 5 =% = 2 =4 2,

|5z | F|z ||| ¢
Immigrants | 416 58.4 92.1 7.9 27.8 72.2 14.4 85.6
Nafives | 32.1 67.9 93.4 6.6 19.4 0.6 | 84.5
Total | 324 67.6 93.3 6.7 19.6 30.4 155 34.5

. ______________________________________________________________________________________________|

Note: Calculations are based on the estimation results presented in Tables 2.5 and 2.6.

in paid-employment is highly structural for both immigrants and natives. How-
ever, natives have slightly higher structural persistence in paid-employment than
immigrants. Only 7.9 percent of paid-employment persistence among immigrants
is attributed to unobserved factors and initial conditions problem. The equivalent
value for natives is 6.6 percent. Observed persistence in unemployment and being
out of the labour force, to some extent, is due to unobserved factors. Structural
state dependence in unemployment is higher among immigrants than among na-
tives, while natives have slightly more persistence in being out of the labour force.
For natives, the structural state dependence in unemployment and being out of the
labor force states is almost 19.4 and 15.5 percent, respectively. For immigrants, the
equivalent proportions of structural state dependence are 27.8 and 14.4 percent.
Tables 2.13 and 2.14 report estimated entry-exit probability rates for all labour
market states, for a whole sample, and separately for natives and immigrants. For
the model which ignores the roles of unobserved heterogeneity and endogenous ini-

tial conditions, the estimated entry rates into self-employment for immigrants and
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Table 2.13: Estimated Exit-Entry Probability Rates by Immigrants and Natives,
(No control for Endogenous Initial Conditions and Unobserved Heterogeneity)

. Being Out of

Self- Paid- S
Emnl . Emol ) Unemployment he
‘mploymen Smploymen

poy proy Labor Force
S| 2|3 | £ 51513 | ¢

Immigrants | 0.091 | 0.033 | 0.065 | 0.178 | 0408 | 0033 | 0341 | 0.032

Natives | 0.112 | 0.027 | 0036 | 0.222 | 0606 | 0011 | 0316 | 0.032

Total | 0.111 | 0.027 | ¢.037 | 0220 | 0.5393 | 0012 | 0317 | 0.032
L —

Nete: Calculations are based on the estimation results presented in Table 2.5

natives are 3.3 and 2.7 percent, respectively. The estimated entry rates suggest that
the higher self-employment rates among immigrants relative to natives, are partially
due to higher incidences of entering self-employment state in any given time period.
When controls for these factors are incorporated into the model, I found significant
increases in the estimated entry rates for immigrants and natives. The equivalent
figures for immigrants and natives change to 10.2 and 7.9 percent, when controls for
unobserved heterogeneity and endogenous initial conditions are taken into account.
The reason is due to the correlation of time-invariant unobserved effects and time
state dependence variables. The model which ignores the effects of these factors,
falsely assumes that this correlation is zero.

The estimated exit rates, presented in Tables 2.13 and 2.14, show that immi-
grants have lower exit rates from self-employment state than comparable natives.
The model which ignores the effect of endogenous initial conditions and time invari-

ant unobserved heterogeneity underestimates exit rates from self-employment state
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Table 2.14: Estimated Exit-Entry Probability Rates by Immigrants and Natives,
(Control for Endogenous Initial Conditions and Unobserved Heterogeneity)

Being Out of

Self- Paid- , the
. ; Unemployment e
Employment Emploviment .

g Labor Force
= £ = & = e = £
7 E z Z 7 E 2| =

B2 = = = = - =

Immigrants | 0.627 | 0102 | 0.136 | 0706 | 0.718 | 0.022 | 0.834 | 0.024

Natives | 9.714 | 0.079 | 0.113 | 0759 | 0.846 | 0.007 | 4835 | 0.029

Total | 8712 | 0.080 | 6.113 | 0757 | 08406 | 0.008 | 4835 | 0.028

Note: Calculations are based on the estimation results presented in Table 2.6.

and consequently overestimates persistence in self-employment. The significant dif-
ferences between these two models in estimating the self-employment exit rates,
highlight the substantial proportion of persistence in self-employment, which is due
to unobserved heterogeneity such as labour market preferences, skills, abilities, en-
trepreneurial spirit, and/or any other time-invariant variables omitted from the set
of observables (initial conditions problem). The estimated transition rates presented
in these two tables suggest that the immigrant-native gap in self-employment par-
ticipation is due to a combination of both higher entry and lower exit rates among
immigrants than similar natives.

For the paid-employment state, immigrants have lower entry and higher exit
rates than comparable natives. The net entry rate into the paid-employment state
is positive for both immigrants and natives, implying that on average immigrants
and natives are likely to move into the paid-employment state from any other labour

market states. Immigrants’ entry (exit) rates into (out of) unemployment are higher
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Table 2.15: Predicted and Observed Distribution of Labour Market States, 1993-

2004 .
.
Observed Predicted
Year Self- ) Paid- Unemployment Self- i Paid- Unemployment
Employment  Employment Employnent Employment
1994 0.163 0.769 0.033 0.153 0(.798 0.017
1995 0.165 0.770 0.027 0,151 6.810 014
1996 .136 0.762 0.031 0150 6.812 0.013
1997 0.148 0.769 0.037 0.154 0.801 0.916
1998 0.143 0.779 0.033 6.145 0813 0.014
1999 0.158 0.774 0.022 0.143 0.813 6014
2000 0.164 0.772 0.021 0157 0.798 G012
2001 0.157 0.785 0.019 0.156 $.803 6011
2002 0,164 0,781 0.017 0.161 0801 6.010
2003 0.179 0.768 0.016 0.137 0.803 XY
2004 0.176 0.768 0.015 0.139 0,803 K

Note: Predicted values are calculated based on the estimation results presented in Table 2.6.

Table 2.16: Fit of the Model (Likelihood Ratio Index)

|
LLY¢(No Model) LL (Fuall Model) Likelilwod Ratio Index

-29113.1 -10981.2 (.62

Note: 1. Model with all explanatory variables restricted to zero.

(lower) than natives’, while natives have lower exit and higher entry rates into the
being out of the labour force state than immigrants.

Finally, Table 2.15 shows the predicted and observed distributions of labour
market states for a balanced panel for the period 1994-2004. The predicted distri-
butions are calculated for each year between 1994 and 2004 (¢=2,...,12). Overall,
the predicted distributions are, to some extent, similar to the observed frequencies,
indicating that the empirical model fit the data well. One measure of goodness of
fit in discrete choice modeling is likelihood ratio test. This measure is defined as .
1 — [LL(B)/LL(0)], where LL(3) is the value of the log-likelihood function at the
estimated parameters and LL(0) is the value with all parameters equal to zero. The
index ranges from zero (no model) to one (perfect model). Table 2.16 reports the

likelihood ratio index for the final models.
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Chapter 3

Essay II: Immigrant-Native
Differences in Wage Mobility

Process

3.1 Introduction

Based on the National Statistics Agencies of Canada and the data extracted from
CANSIM, Table 202-0705, the individual’s after-tax income and total income in-
equalities increased over the period 1989-2004. The individual’s market-income!
inequality increased between 1989 and 1993, falling down slowly over the period
1993-2004. However, all levels of inequality including total, market, and after-tax
income inequalities were still higher than the ones observed in 1989 (Figure 3.1).
In the United States, after-tax income inequality rose by 0.033 from 1986 to
2000, which was slightly larger than the one observed in Canada over the same

period. However in both countries, the increase in after-tax income inequality has

IThe average market income is the sum of earnings (from employment and self-employment),
investment income, (private) retirement income, and any other sources of income. It is equivalent
to the total income minus government transfers (Statistics Canada, CANSIM, Table 202-0202).
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Figure 3.1: Trends in Gini Coefficients (1), Market, Total, and After-Tax Income,
Canada 1993-2004
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Note: Source: Statistics Canada, CANSIM Table 202.07035

1-The most widely vsed index on income inequality. It ranges from zero to one, with zero

representing complete equality and one complete inequality.
been accompanied by an inequality in individual’s market-income and not a reduc-
tion in income redistribution attributed to changes in Employment Insurance (EI)
or Social Assistance (SA) programs (Heisz, 2007). Based on a study by Mahler and
Jesuit (2005), after-tax income inequality also rose in other industrialized countries
such as Finland, Germany, Norway, Sweden, and the United Kingdom over the same
period. The same explanation might apply for understanding the rise in inequality
in these countries which does not rule out the country-specific causes.

The increase of income inequality in Canada since the 1990s has given rise
to an important literature on income mobility. Only a few researchers so far have
determined whether any changes in income inequality have been associated by an
increase or decrease in income mobility rates or not (See for example for the United
States, Lillard and Willis (1978), Burkhauser, et al. (1997), Gottschalk and Moffitt
(1998), and Buchinsky and Hunt (1999)).
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The most recent study by Brodaty (2007) on the dynamics of American earn-
ings reveals that state dependence in the earnings mobility process is statistically
significant and its magnitude is upwardly biased if individual unobserved heterogene-
ity is not considered. State dependence exists in earnings mobility in the United
States. For every quintile but the first, it creates more stability than mobility and
it favors upward movements rather than downwards. This study also shows that
each individual is attracted towards a specific quintile, which makes the quintile
distribution very segmented. Moreover, males, white, and the more educated are
attracted towards the upper part of the distribution, while females, non-white, and
the less educated tend towards the lower.

Two other studies that analyze earning mobility rates are the one by Weber
(2002) which examines the behavior of individual movements in the wage distribu-
tion over the period 1986-1998 in Austria using the Austrian social security records
data set, and the other one by Grodner (2000) which analyzes the factors affecting
earning mobility rates in the United States and Germany for the years 1985-1987,
using a harmonized dataset prepared by Panel Comparability (PACO) project. We-
ber (2002), usiné a fixed effects multinomial logit model and conditional likelihood
maximization found that ignoring unobserved individual heterogeneity greatly over-
estimates the degree of state dependence in the wage mobility process. Based on
Weber’s finding, women are less mobile than men and have a tendency to be stuck
in the lower part of the wage distribution. This tendency can be due to the pos-
sible existence of some barriers for women to move out of the lower part of the
wage distribution to the upper part. Grodner (2000) found that any changes in
self-employment status (relatively to being employed in both periods) increase the
probability of moving both up and down in the United States and Germany, with
much higher effects for the moving down in Germany. Higher education has a posi-

tive effect on the wage mobility process in both countries with the higher magnitude
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for Germany. Moreover, individuals aged 35 to 44 in Germany and 25 to 34 in both
countries have the highest probability of moving up.

For Canada, some studies so far have analyzed earnings (income) inequality
and redistribution of income since the 1990s (see for example, Morissette (1996),
Picot (1998), Schwanen (2001), and Heisz (2007)). Another study by Beach and
Finnie (2001) using longitudinal income-tax-based data for Canada examines the
cyclical pattern of changes in the earnings distribution and earnings mobility by
sex, age groups, and analyzing their cyclical sensitivity over the period 1982-1996.

To my knowledge, most of these studies do not consider the flow rates of indi-
viduals moving into and out of any hourly wage quintiles, controlling for all observed
and unobserved effects. Moreover, many of them look at the annual earnings (salary)
as a whole and disregard the effect of hours of working in their calculation. The
study by Morissette (1996) using hourly wage rates explains increases in earnings
inequality rates in Canada since the 1990s. However, his explanation is based on
a macroeconomic study and growing dispersion of hourly wages not using a micro
data and considering unobserved individual heterogeneity effects for a wage mobility
model.

Brodmann (2006), using Danish registered data that stems from national ad-
ministrative records (1986-2002) and German Socio-Economic Panel data (GSOEP)(1984-
2004), analyzed the factors that determine earnings mobility of the first generation
male immigrants and natives, as well as earnings assimilation of immigrants in the
host country. According to her research, the main explanatory variables for im-
migrants are educational attainments, age, marital status, unemployment rate at
arrival, years since immigration, and dummy variables for the country of origin.?

A recent study by Ostrousky (2008) on dynamics of immigrant earnings inequality

21 had no access to the whole paper at the time of writing this essay to get complete information
about empirical results and model specification.
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in Canada reveals that the economic fortunes of immigrants in Canada in the re-
cent years have declined. Those who entered the labour market in the mid-1980s
generally experienced lower levels of earnings instability in the first several years
of their working careers in Canada than those who entered the labour market in
the mid-19905.‘ Ostrousky in this essay using the Longitudinal Administrative Data
bank (LAD) linked with the Longitudinal Immigration Database (IMDB) shows
that the foreign education, birthplace, and the ability to speak English or French
play important roles in immigrant earnings inequality.

Immigrants today account for a large and increasing proportion of labour
force growth in Canada. According to a recent survey by Statistics Canada (2008),
immigrants who arrived during the 1990s accounted for about 70 percent of the net
labour force growth between 1991 and 2001. Data from the 2001 Census show that
between 1991 and 2000 alone, 2.2 million immigrants were admitted to Canada,
the highest number for any decade in the past century. Therefore, studying the
dynamic wage mobility process, specifically for natives and immigrants, can be of
an important issue in this context. Given the content above, my main objectives in

this essay is answering the following questions:

1. What are the determinants of the transitions into and out of any hourly wage

quintiles of immigrants and natives?

2. What are the proportions of spurious and structural state dependence in wage

mobility process and how are they different between immigrants and natives?

3. How do economic conditions at the time of entry to the labour market (for
natives) or arrival in Canada (for immigrants) affect the probability of being

in any of the five hourly wage quintiles and quintile zero?

4. What are unobserved type-specific transition matrices and how are they dif-

ferent between immigrants and natives?
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5. What are the policy implications of the form of spurious and structural state
dependence to improve wage mobility process and therefore reduce income

inequality?

In this essay, I carefully analyze the factors affecting income inequality in
Canada for the period 1993-2004 under a wage dynamic process. I estimate Quintile
Mobility Rates (QMR) and proportions of structural and spurious state dependence
for both immigrants and natives. I examine if immigrants and natives with hourly
wages in the upper (or lower) parts of the wage distribution this year tend to stay
in or leave the hourly wage quintile the year after and how this intention is different
between immigrants and natives. Further, to analyze how immigrants and natives
are stuck in the lower or upper parts of the wage distribution based on their unob-
served types, I calculate type-specific transition matrices based on the estimation
results. Wage mobility process can be a product of some measured and unmeasured
heterogeneity factors. These factors are different between immigrants and natives
and therefore should be carefully distinguished.

The raw data shows that compared to the lowest part of the wage distribu-
tion, both immigrants and natives in the uppermost part are more educated and
experienced, and more likely to be married. Immigrants in the uppermost part are
less likely to be from a visible minority group, younger at arrival, been in Canada
longer, and more likely to have arrived when the aggregate unemployment rate was
lower. Compared to natives, immigrants have less Canadian experiences but are
more educated. Estimation results show that immigrants and natives with higher
levels of education have greater chances to work in the uppermost part of the wage
distribution. The marginal effect of education is higher among immigrants. Further,
immigrants who are younger at arrival are more likely to work in the middle part
of the wage distribution. State dependence exists in all hourly wage quintiles. All

state dependence variables and their initial values are highly statistically significant
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in all hourly wage quintiles. Not all observed persistence is structural. Some portion
is due to the unobservable factors.

The rest of the essay is organized as follows. Section 3.2 describes the data and
Descriptive Statistics. Section 3.3 presents an empirical specification of the dynamic

model and section 3.4 reports the empirical results.

3.2 Data and Descriptive Statistics

The structural estimate of the dynamic model is based on two separate samples
of immigrants® and natives. In this essay, I only look at men aged 25-55 who are
paid-employed in their main jobs. I ignore self-employed workers in my analysis.
The dynamic models for immigrants and natives control for the aggregate unem-
ployment rate, extracted form CANSIM, Table 282-0055. The unemployment rate
for immigrants is the rate when they arrived in Canada.* For natives this is the rate
at the time of entry to the labour market.> In addition to the aggregate unemploy-
ment rate, the models also control for the level of education, marital status, levels of
Canadian work experience, and specifically for immigrants, visible minority status,
years since immigration, and age at immigration.

For level of education, I use a dummy variable indicating if a person has at
least 12 years of schooling (high-school degree) at the time entry to the labour
market. Marital status is defined if a person is married or common-law. Levels of
Canadian work experience are set of dummy variables indicating if a person has at

most 10, between 10 and 20, or more than 20 years of Canadian work experience.®

3Based on SLID, a man is immigrant if he comes to Canada through the immigration process
as an independent immigrant, through the family class, or a refugee. SLID does not distinguish
between different groups of immigrants and considers all as immigrants.

4For immigrants under 25 at arrival, this rate is the rate when they are 25 years old; otherwise
the rate at arrival has been applied.

5For natives, age 25 is the age of entry to the labour market.

5People with lower experience, are expected to have lower earnings profiles; therefore levels of
Canadian work experience are measured by indicator variables representing different levels of work
experience.
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Visible minority status includes five categories of immigrants (Black, South East
Asian or Oceanic, West Asian or North African (Arab), Latin American, and other
groups than minorities). Iignore the effect of this variable for natives in my analysis.
My calculation shows that only a small fraction of natives (about 2 percent of men
aged 25-55) belongs to the visible minority groups. Years since immigration is
a continuous variable indicating the individual’s years of residing in Canada and
finally age at immigration is a continuous variable indicating the age of immigrant
at the time of arrival in Canada.

Table 3.1 presents the mean characteristics of 756 male immigrants and 7919
male natives aged 25-55 for the period 1993-2004. As weighted data shows, almost
44.6 percent of immigrants are visible minorities coming from South East Asia and
Pacific Islands (29.8 percent), North Africa and West Asia (6.2 percent), and Latin
America (3.1 percent). Further, about 5.5 percent of minorities are black. About
77 percent of immigrants and 73.4 percent of natives are married (or common-law).
in the sample. The average unemployment rate at the time of entry to the labour
market for immigrants and natives is almost 8.8 percent. About 75.7 percent of
natives have at least 12 years of schooling, considerably lower than that of immi-
grants, which is 82.8 percent. On average, immigrants appear to have less Canadian
experiences than natives, as expected. Only 21.2 percent of natives have less than
10 years of Canadian experiences. The equivalent figure for immigrants is 40.7 per-
cent, which is noticeably higher than that of natives. A larger portion of natives
has more than 10 years of Canadian experiences. Almost 35 percent of immigrants
and 39.1 percent of natives have 20 to 30 years of work experience. Further, about
24.3 percent of immigrants and 39.7 percent of natives appear to have more than 30
years of work experience. Immigrants, on average, are more likely to be educated
but have less Canadian experiences than comparable natives. This is consistent with

Frenette and Morissette’s (2003).
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Table 3.1: Mean Characteristics of Males by Immigrants and Natives, Canada 1993-
2004

Variables Immigrants Natives
Qy: People who do not work (quintile zere)! 0.087 0.075
O1: People with hourly wages in the first quintile 0.202 064
Quintile Q:: People with hourly wages in the second quintile 0.166 0.180
Dumimics Q3 People with hourly wages In the third guintile 0.167 0.193
Q. People with hourly wages in the fourth quintile {.181 0.196
Qs: People with hourly wages in the fifth quintile 0.195 0.192
Educated ? 0.828 0.757
Black (LOS55 -
South East Asian and Oceanic 0.298 -
North African and West Asian {Arab) 002 -
v Latin American 0.031 -
:j;:ztz‘cfgnstitﬁ Age at arrival 21096 -
Married * 0.770 0.734
Unemployment Rate * 8.741 8748
Years Since Immigration 20.783 -
Less Experienced © 0.407 0.212
More Experienced ® 0.350 0.391
Number of Observations 4336 47514
Number of Endividuals 756 7919

Note: Source: Survey of Labour and Income Dynamics (SLID), 1993-2004 for males aged 23-55. The
figunes are weighted with longitudinal weight variables provided by Statistics Canada in SLID.

I. Unemployed or non-employed.

2. Atleast 12 years of schooling at the time of entry to the panel.

3. Married or conumon-law.

4. Unemployment rate at the time of entry to the labour market.

5. At most 10 years of Canadian full-time work experiences.

6. Between 10 and 20 years of Canadian full-time work experiences.
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Table 3.1 alsovprovides information regarding hourly wage quintiles of immi-
grants and natives. As data shows, there is a slight difference in thé probability of
being unemployed or non-employed between immigrants and natives. Almost 8.7
percent of immigrants do not work in the sample. The equivalent figure for natives
is 7.5 percent. The differences between immigrants and natives are prominent along
the wage distribution. Immigrants are more accumulated in the first and last quin-
tiles and less in the middle, while natives are almost evenly distributed (Figure 3.2).
The differences between immigrants and natives will be more observed if the hetero-
geneity between immigrant groups is considered. Figure 3.3 shows some disparities
among different groups of immigrants in probability of being in the upper and lower
parts of the wage distribution. As seen, Arabs, South East Asians and Oceanics,
and Latin Americans are more concentrated in the first and second quintiles, while
blacks are more observed in the second and third quintiles. Moreover, immigrants
from other groups than minorities are more accumulated in the last quintiles (and
less observed in the first) than natives are. In general, immigrants from visible
minority group are more likely to be unemployed (or non-employed) in the sample
than natives.”

Figure 3.4 compares immigrants’ and natives’ observed rates of participation
in each hourly wage quintile over the period 1993-2004. As seen, the gap between
immigrants and natives in the state of unemployment or non-employment had a
cyclical movement over the period 1993-2004. Except for the period 1998-2001,
natives had always been less unemployed (or non-employed) than similar immigrants
in the sample. Further, observed rates of participation in quintile one were always
higher for immigrants than for natives. The gap between immigrants and natives
in quintile one has been narrowing gradually during the period 1993-2004. Rates

of participation in the middle quintiles (quintiles two to four) changed cyclically

7Only blacks are less likely to be unemployed (or non-employed) than natives. About 6.5 percent
of blacks in the sample do not work, lower than the percentage of natives, which is 7.5 percent.
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Figure 3.2: Wage Distribution by Immigrants and Natives, Canada 1993-2004

Immigrants

M| natives

non‘un 1st 2nd 3rd 4th 5th
emp.

Note: Source: Survey of Labour and Income Dynamics (SLID), 1993-2004, based on a sumple of
males aged 23 to 65.

for immigrants over the period 1993-2004. Natives’ rates of participation changed
smoothly in quintile four, but declined substantially in quintiles two and three.
Immigrants’ and natives’ rates of participation in the last quintile (fifth quintile)
inclined dramatically over the period 1993-2004.

One of the objectives of this essay is to study the factors affecting transitional
rates into and out of any of the five hourly wage quintiles and quintile zero. To
do this, I calculate the mean characteristics of different transition and persistence
states for immigrants and natives. Tables 3.2-3.5 provide this information. As
seen, for immigrants any persistence in (or transitions into and out of) the lowest
part of the wage distribution is associated with having less Canadian experiences,
being less likely to be married (or common-law), being less likely to be educated,
being more from visible minority groups (mostly from South East Asia and Pacific
Islands), being older at arrival, having lower years since immigration, and facing
the higher unemployment rate at the time of entry to the labour market. Moving
from the lowest part of the wage distribution to the uppermost part, immigrants
are more likely to be educated, more experienced, more likely to be married, less

from visible minority group, and younger at arrival. They also have higher years
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Figure 3.3: Wage Distribution by Different Minority Groups, Canada 1993-2004
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Figure 3.4: Observed Probability of the Hourly Wage Quintiles by Immigrants and
Natives, Canada 1993-2004
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Table 3.2: Mean Characteristics by Persistence in Hourly Wage Quintiles, Immi-
grants, Canada 1993-2004

Immigrants

Ohserved

. Ypcicteni
Characteristics Persistence in

Qo 0] Q: Qs Q4 Qs
Educated 0.768 (0.726 0.783 0.862 0.852 {.959

Black : 0.036 | 0.061 | 0124 | 0.091 | 0.025 | 0.011

South East Asian and Qceanic 0.267 0.455 0.336 0.258 0.252 0.248

North African and West Asian 0.147 0.087 0.051 0.045 | 0.021 0.013

Latin American 0075 | 0.048 | 0036 | 0.025 | 0.025 | 0.002
Age at Arrival 22740 | 24.621 | 22.635 | 18.525 | 18.757 | 18.550
Married 0.616 | 0.688 | 0820 | 0817 | 0.805 | 0834
Unemployment Rate 8.5327 | 9336 | 9240 | 8.630 | 8343 | 8246
Years Since Immigration 21.383 | 14.840 ] 17.103 | 23.817 | 24.589 | 25.521
Less Experienced 0554 | 0614 | 0500 | 0.246 | 0.263 | 0.256
More Experienced 0312 | 0295 | 0388 | 0473 | 0317 | 0350
Number of Observations 154 493 376 440 508 603

since immigration, and arrived in Canada when the aggregate unemployment rate
was lower. The same pattern has been observed among natives. Moving from the
first quintile to the fifth, natives are more likely to be married and educated, more
experienced, and face a relatively lower unemployment rate at the time of entry
to the labour market. Comparing immigrants and natives, immigrants are more
likely to have at least 12 years of schooling everywhere in the wage distribution.
Immigrants, on average, have less Canadian experiences but are more likely to be
educated.

Table 3.6 shows conditional probability of leaving previous year’s quintile for
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Table 3.3: Mean Characteristics by Persistence in Hourly Wage Quintiles, Natives,
Canada 1993-2004

Natives
Observed , .
Characteristics Persistence in
Qo Q Q: Qs Q4 Qs
Fducated 0.357 | 0.598 | 0.690 | 0.768 | 0.839 | 0.953
Married 0416 | 0396 | 0.716 | 0.759 | 0.832 | 0.843
Unemployment Rate 8.123 | 9.099 8.912‘ RT59 | 8.640 | 8.557
Less Experienced 0.531 | 0330 | 0.174 | 0.182 | 0.121 | 0.113
More Experienced 0.265 | 0.386 | 0.453 | 0379 | 0.373 | 0414
Number of Observations 2202 | 5340 | 4991 4498 | 4942 | 4968

the period 1993-2004 by immigrants and natives. This table reveals several interest-
ing relationships and patterns among immigrants and natives. I examine the issue
of state dependence in the raw data. There are some similarities and differences
in the dynamic hourly wage quintiles between immigrants and natives. As seen,
both immigrants and natives have more persistence in the bottom and top quintiles
and less in the middle. Immigrants compared to natives have less persistence in
quintile zero and more movement to the quintile one. One possible reason for this
pattern is the presence of new immigrants in the sample who are unemployed and
so have more chances to find a job in the lower part of the wage distribution. This
is consistent with Finnie’s (1997) findings on earnings mobility for Canada. More-
over, reasons to be unemployed (or out of the labour force) are different between
immigrants and natives and can be due to the factors which are not observed in the
data. Natives are more likely to move up to the next quintiles, if they are initially
in quintiles one and two. Immigrants and natives in the middle and upper parts of
the wage distribution have almost the same chances to move up to their next quin-

tiles. Downward mobility rates from any hourly wage quintiles are higher for natives
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Table 3.4: Mean Characteristics by Transitions into and out of Hourly Wage Quin-
tiles, Immigrants, Canada 1993-2004

Imniigrants

Transition from

Observed Topermost Part
Characteristics Laowest Part of Middle Part of Up permos Part
Bt ‘Tl e . of
the Wage the Wage the Wase
Pistribution Distribution e Svan
Distribution

Qito Qte Q:toQ; | Qs10Q; | Qsto Qs | Qste )y
Educated 0.802 €.504 0.845 0.805 0.900 0.867

Black 0.072 0.039 0.037 1.081 0.052 1043

South East Asian and Oceanic] 0.293 6.337 0.189 0.212 0.229 0.207

North African and West Asian] 0.094 6,124 0.066 1.033 0.019 0.012

Latin American 0.054 0.430 0.060 1668 ~0 ~

Agpe at Arrival 22125 | 24009 | 22351 | 19.038 | 20713 | 18.898
Married 0.706 0.735 0815 0722 0.840 0.802
Unemployment Rate 9.220 8.825 8.996 8.923 8.380 8.238
Years Since Immigration 16.450 16.212 18.600 | 21.899 | 21.843 | 23.954
Less Experienced 0.594 0.608 0.514 {.335 0.352 0.236
More Experienced 0.294 €.236 0.203 .365 0.330 424
Number of Ohservations 106 191 89 91 130 139
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Table 3.5: Mean Characteristics by Transitions into and out of Hourly Wage Quin-
tiles, Natives, Canada 1993-2004

-
Natives
Transition from

Obseryed I t Part of Middle Part of U t Part ot

~“haracteristics Lowest Part o Tiddle Part o Ippermost Part o
Characteristics the Wage the Wage the Wage
Distribution Distribution Distribution

teQy | QutoQy | QutoQy | sty | Quto s Qs 1o Qy
Liducated 0.697 0.642 0772 0.750 0.904 0,598
Black 0711 0.713 0.738 0.762 0.844 {.846
Soutly East Asian and Oceanic 9.105 8.859 9.053 8.836 8711 8.436
North African and West Asian | 0.294 0.2340 0.276 0.180 0.149 0.111
Latin American 0.423 0.449 0.387 0.416 0.427 0.378
Number of Ohservations 1028 1139 1012 1237 1147 11969

than for immigrants. The full transition matrices show that overall upward mobility
rate is almost the same between immigrants and natives (16.8 and 16.7 percent for
immigrants and natives, respectively). However, immigrants compared to natives
have lower downward mobility rate (14.4 and 16 percent for immigrants and na-
tives, respectively). One reason for such a pattern is due to the higher stability and
lower downward mobility rates for immigrants compared to natives along the wage
distribution. Moreover, wage distribution for immigrants is skewed towards quartile
one. The vast majority of movements reach an adjacent quintile for immigrants and
natives. For immigrants, the probability of moving from quintile one to two is 12
percent, higher than that of moving from quintile one to five, which is 1.6 percent.
The equivalent probabilities for natives are 14.8 and 2.2 percent. There is a positive
correlation between the initial quintile and downward mobility and a negative cor-
relation with upward mobility for immigrants and natives. Thus the quintile and its

lag are not independent, and being in one quintile one year increases the probability
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Table 3.6: Quintile Mobility Rates, Conditional Probability of Leaving Previous
Year’s Quintile by Immigrants and Natives, Canada 1993-2004

Immigrants
(;:f:ff:;e Destination Quartile Direction
Qﬂ Q I Qz Q3 Q,g Qs Down Stable YUD
Q 0.781 0.180 0.041 0.047 0009  0.011 0 0711 0.289
Qi (LO35 0.718 0.120 0.056 0034 0016 | 0.055 0718 0.227
Q: 0.019 0.146 6.645 0.126  0.035 0029 | 0.165 0645 019
Qs 0.014 0.035 0.135 6.578 0143 0.054 | 0225 o578 0.197
Qg 0.011 0.025 .035 0.452 0621 0155 | 0.224  0.621 0.155
Qs 0.002 0.016 0.018 0.030 0.157 777 | 0223 4777 0
Tolal 0.160 0.211 0.17¢ 4,179 0.173 o176 | 0144 0688 4168
Natives
Qs 0.758 0.130 0.053 0.030 0019 0010 0 9758  0.242
0] 0.043 0.687 0.148 0.061 0037 (.022 | 0.043 0687 0270
Q: 0.016 0.153 4.626 0.146 0.042 0017 | 0.169 9626 0.205
Qs 0.012 0.048 (0.164 0.589 0045 0043 | 0223  (0.589  0.18%
Qs 0.010 0.025 0.035 0.164 0616 0130 | 0234 9616 0130
Qs 0.008 0.014 0.013 0.033 0157 @774 | 0.22 0.774 0
Total 0.083 0.170 0.183 0.199 0189 G186 | 0160 0674  4.167

to be in the same quintile the year after (state dependence). These results are con-
sistent with Broday’s (2007). Overall, immigrants are less mobile (more persistent)
than natives.® The steady-state rate for immigrants is 68.8 percent, slightly higher
than that for natives, which is 67.4 percent.

To see if there is any heterogeneity in these dynamics among immigrants, I
calculate transition matrices by immigrant groups, presented in Table 3.7. There are
substantial differences among visible minority groups in persistence in (and transi-
tion into and out of) any hourly wage quintiles. As seen, Arabs and Latin Americans
have more persistence in the last quintile (100th percentile), while South East Asians
and Oceanics are more stable in the first and blacks are more stable in the second

part of the wage distribution. Moreover, blacks and Arabs have less persistence in

8Yet, a comparison between the entries in Table 3.6 and those in Table 3.7 illustrates that
Blacks and Arabs are more unstable (more mobile) than natives.
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the fourth quintile, while South East Asians, Oceanics and Latin Americans are less
stable in the third part of the wage distribution. The full transition matrices show
that among different groups of immigrants, Latin Americans are the most stable and
have the least downward mobility rate. Moreover, they have the lowest mobility rate
from quintile five and the highest mobility rate from quintile one. Further, Arabs
have the highest and South East Asians and Oceanics have the lowest upward mo-
bility rates. In general, stability rates among immigrants except for blacks are less
in the middle part of the wage distribution than natives. The vast majority of the
movements reach an adjacent quintile for almost all groups of immigrants. There
is a positive correlation between the initial quintile and downward mobility and a
negative correlation with upward mobility for almost all groups of immigrants, as

expected.

3.3 Model and Empirical Specification

To analyze any movements into and out of any hourly wage quintiles and quintile
zero (unemployed and non-employed), I choose a dynamic unordered multinomial
logit model.® I analyze the dynamic structure of the model as a first-order Markov
process. Let assume that individual ¢ belongs to alternative ¢ at time ¢. I suppose

that utility V7, is the sum of a deterministic component, Uy, that depends on

*
q

regressors and unknown parameters, and an unobserved random component, €;4:

i;t = Uiqt -+ €igt (31)

9An ordered mode! could possibly have been used in this essay, but it is not clear to what extent
this would have changed the results. There are some discussions by Cameron and Trivedi (2005)
on ordered models that they fit the data better than multinomial unordered models when there is
a natural ordering of alternatives. The effectiveness of these discussions has not been addressed in
this essay but is of great interest for the future work.
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Table 3.7: Quintile Mobility Rates, Conditional Probability of Leaving Previous
Year’s Quintile by Immigrant Minority Groups, Canada 1993-2004

Origin Destination Quintile Direction
Quintile | ¢, [ o [ @ | @ | O | O Down | Stable | Up | Total
Immigrants (Black;

Qq (1.496 0.458 1016 - {) (.031 ~ {0 0 11496 0.3504 (.684
O, (.109 0.637 {1099 0.093 (0.034 0.028 1,109 0.637 0.2%4 0.237
Q. ~{ 3.103 0.802 0.046 0.024 0.026 0.103 0.802 0.083 0.253
Qq ~ {} 0.044 154 (1.637 {1136 0.030 (1.197 (1L.637 0.166 0,251
Q, (.020 0.007 .050 1.327 1404 0191 0.4015 ). 404 0191 118
(87 ~{) 0.055 0022 0.017 .325 0.583 3417 .583 {} 3.055

Total {).146 0.659 0.194 1

Immigrants ¢Asian and Oceanic)

[8 % 0.716 (0.195 1.039 1,036 3.003 .010 {} 1,716 {).284. .18
O, 0.040 (. 800 (1L.089 0.040 (1.022 0.008 0.040 (1,800 .16 0.277
[X 0.016 0.153 1674 0.089 1035 (.033 0.169 1.674 0.157 0.163
O, 0.014 .038 1.133 .589 0.169 .038 .204 {1,589 0.2077 0,164
Oy 0.004 0.025 (L0331 0.152 14,664 0.124 (1.212 0.664 0.124 0137
Qs ~ 0 (LOLT (1023 0.085 (.140 0.764 {1236 0,764 ( 9,143

Total .128 0,723 3.149 1

Immigrants (Arab}

O 0.642 (.18 0.029 0.149 ~ (0 - () 0 {.642 0.358 0.327
QO 0.077 1.757 (L.097 0.020 0.029 0.020 0077 0.757 0.166 1.266
Q, (.053 §.199 {.550 0.176 0014 0.008 .252 (.850 0.198 5.141
Q, 0.065 .128 3.195 0,466 0.156 .057 {).387 0.400 0213 1.152
0, 0. 108 0.103 (0.032 0.283 1.389 0.084 .527 0.389 0.084 .96
Ox ~ {0 ~{ 0021 ~{ {1120 0.859 (.14 (1.859 0 0.054

Total 0.135 0.659 0.206 1

_Immigrants (Latin American)

Q¢ 0.721 0.219 2,047 0.013 ~(} ~ {1 0 §.721 0.279 0.217
Q, 0.093 0.737 0.087 1,064 {1019 ~ () 0.093 $.737 .17 1.380
Q. 0.029 0.200 0.621 . 150 ~{) ~ {} 0.229 h.621 .18 3,203
Qs 0.024 0.062 0.3 1,487 3.105 (.013 1.398 {1487 0.118 (1.106
Qy -0 0.11) ~{ ~ 0 1.890 - ) 0.110 1.590 0 (1.O83
O ~ ~ 0 ~{} ~0 0.026 4.974 {1026 11,974 0 0.607

Total 1100 1.730 0.176 1

Immierants ( Others)

Oy 0.771 0.122 1.056 0.007 0.020 4.024 [ 771 0.229 0.064
Q, {.049 (.631 {2,169 §.075 3.051 0.025 {1.049 (L.631 3.32 0.153
Q, 0.019 {3,139 1.616 0.153 .041 0.031 {2.158 {616 0.226 0.169
s 0.009 0.047 {1159 0,594 0.121 0.070 1.215 0.394 0.191 2.171
Q4 0.011 0.022 0.037 0.128 {1.624 0.178 (.198 0.624 3.178 0.206
£ 0.0028 0.016 0.016 $.022 i1.161 $.783 0.217 0.782 0 1.236

Total 0.156 11.673 (171 1
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This is called an Additive Random-Utility Model (ARUM). I observe the out-
come Y;;= ¢ if alternative ¢ has the highest utility of the alternatives. It follows

that:

) = Pr(Vjj, — Vi, <0), forallj (3.2)

gt —

Pr(Yy=q)=Pr(V;, >V

iqt = Vijt

and given (3.1),

Pr(Yy = q) = Pr(eije — €igt < Uigt — Usjt), (3.3)

Now assume that individuals indexed by i (i= 1, 2, .. ., N) belong to any of the
following six mutually exclusive and exhaustive boundaries (alternatives) of wage

quintiles of ¢ at time ¢ (t= 1,2,...,T) as below:
e g, = 0 [0] (People who do not work)

e ¢, = 1(0,20] (People with wages in the range from minimum observed wage

to the 20th percentile)
e g, = 2(20,40] (People with wages between the 20th and the 40th percentile)
e g, = 3 (40,60] (People with wages between the 40th and the 60th percentile)
e g, = 4 (60,80] (People with wages between the 60th and the 80th percentile)

e ¢, = 5(80,100] (People with wages above the 80th percentile)

Let the value, for individual 4, of belonging to quintile ¢ at time ¢t (Uq) be

specified as:

Uigp = Xit-By + Zit-vg + Di.0g (3.4)

and given (3.1), Vi, can be written as:
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it = Xit-Bg + Zig- g + Dindy + €ie (3.5)

Where error term, ¢4, is composed of an individual-specific unobserved effect
(time-invariant but varying across individuals) and a random error (varying both

across time and individuals) as below:

€igt = Mig T Vige (3.6)

Xt is a vector of observed time varying variables, including marital status,
levels of Canadian work experience, and years since immigration. Z; is a vector of
dummy variables indicating the previous wage quintile occupied by the individual
(time state dependence). For the usual identification purpose, I take quintile zero
as the reference quintile. D; is a vector of time-invariant variables, including level
of education, age at immigration, the aggregate unemployment rate at the time of
entry to the labour market, and visible minority status.

The assumption regarding the error term, €4, can be summarized as follows:
€iq¢ 15 composed of the two terms: wv;y and p;;. Where v;q is assumed to follow
a Type I extreme value distribution and p;, is an unobserved, individual specific
factor and independent of X;; and D;, but not Z; (endogeneity problem).

Given the distribution assumptions of v;, the probability of observing indi-
vidual 7 in quintile g at time ¢, conditional on Xj, D;, Z;;, and p;, can be written
as a six-state mutinomial logit as:
exp(Xit-By + Zit-vq + Di.6q + fhig)

F; X, pig) =
£(a/X; pig) S0 exp(Xi.Bj + Zayi + DGy + i)

Where X is a vector of all explanatory variables in the model. To control for

(3.7)

endogeneity problem, I adopt the method suggested by Wooldridge (2005). Follow-

ing him, I consider the distribution of the unobserved effects, 4, conditional on Z;;
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and the mean values of exogenous time-varying variables over time (X;). Z; is a

vector of initial hourly wage quintiles. u;, can be written as:

Hig = Xi.)\q + Zil-pq + Vig (38)

Therefore conditional probability of (3.3) can be modified as:

exp(Xitﬂq + ...+ Xz)‘q + Zil-pq + Viq)

PZt(Q/Xa Xivzil)yi ) = — (39)
Following Mroz (1999), the distribution of v, can be written as:
Pr(vg=v]")=mmm=12,...,.M (3.10)
Where,
T > 0 (3.11)

Tm is the probability that the unobserved factor takes on the values of v*. To
be specific, I assume that there are m types of individuals and each individual at any

quintiles of ¢ is endowed with a set of unobserved characteristics, v;*. To estimate

simultaneously the parameters B;, 74, 04, Ag, Pg, (1/;, e ,Vé”), and (p1,...,pum), 1
use a logistic transformation as:
_ _capm) (3.12)
Ejjvil exp(pm)
Where,
0<m,<l1 (3.13)
and
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M
Y mn=1 (3.14)
To select the number of support_points, I calculate the value of AIC and BIC
when an additional point of support is added. I stop adding more support points to
the model when either value starts increasing.
The likelihood contribution for individual 7 with observed quintile states gy, . . ., gr

given all observed and unobserved effects can be written as:

T .
Li(vi) = H Pulq/ X, Xi, Zia, vig) (3.15)
t=2
and therefore,

L(l/) — ﬁ exp(Xit-ﬁq + ...+ Xz/\q -+ Zﬂ,pq + Viq)
=2 Z?:o exp(Xi.Bj + ... + XiAj + Zin.p; + vij)
Where v; is a vector of v, for ¢= 0, 1, ..., 4, 5. As earlier mentioned there

(3.16)

are m types of individuals with the set of unobserved characteristics, v*, that is a

vector of (v},...,v}). Therefore, I can write unconditional log-likelihood function

q

for individual 7 as:

LogL;(v;) logz Tom- Ly ( (3.17)

and finally,

LNT E IOg H e:rp Xlt ﬂlq_i— +Z@t 7q+X )\ +Zzl pq+1/zq)
m=1 t=2 J Oexp(Xlt 511_'_ -+ Zis Yj ‘JT‘X /\ + Zi1. PJ+I(/1J) )
3.18

3.4 Empirical Results

In this section, I report estimation results from maximizing the likelihood function

of the multinomial logit model, controlling for the endogenous initial conditions
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problem and unobserved heterogeneity for immigrants and natives separately (Tables
3.10 and 3.11). To show the efficiency of the model specification, I also report
the estimation results of the model when there is no control for the endogenous
initial conditions problem and unobserved heterogeneity (Tables 3.8 and 3.9). All
estimation results are weighted by the longitudinal weights provided by Statistics
Canada.

I experimented with different support points for both immigrants and natives.I
found that a model with three support points fitted the data well for immigrants.
For natives, number of supports is six. Tables 3.12 and 3.13 report the values of
AIC, BIC, the number of parameters, and the value of the objective function for
different model specifications for immigrants and natives. I used BIC to choose the
number of support points in the estimation of each model.

Assuming that the initial conditions are exogenous and also ignoring unob-
served factors generates inflated estimates of the degree of state dependence (the
v's) for immigrants and natives. When the model ignores the effects of unobserved
factors, it erroneously assumes that the correlation between state dependence vari-
ables and time-invariant unobserved factors is zero. This invalid assumption over-
estimates state dependence parameters. This is consistent with many other studies
on dynamic analysis frameworks of discrete choice modeling, for example, Brodaty
(2007), Stewart (2007), Hansen et al. (2006), and Henley (2000). A recent study
by Bonhomme and Robin (2007) uses a different approach (copula approach)® to
analyze earnings dynamics and transition mobility matrices. Using a representa-
tive three-year panel form the French Labour Force Survey and a model of earnings

dynamics, they found that ignoring unobserved heterogeneity factors in estimating

UBonhomme and Robin (2007) in their paper, show that how the concept of copula generalizes
the usual transition matrix approach to relative earnings mobility to continuous earnings processes.
They develop a model of earnings dynamics that combines a flexible specification of marginal
earnings distributions (to fit the large cross-sectional dimension of the data) with a tight parametric
representation of the dynamics. In fact, they estimate a simple model where both cross-sections
and ranks processes are parametric mixtures.
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Table 3.8: Dynamic Multinomial Logit Model of Hourly Wage Quintiles, Immi-
grants, (No Control for Endogenous Initial Conditions and Unobserved Heterogene-

ity)

Estimated Equations

Explanatory Variables Q Q: Qs Qq Qs
Quen 4332 3T549% 3603k 4769k 32T
0.246) 0347y 0474) ©.837) 0,702
Qaen 39635 647IFF S.BI2%F S430%  4.938%
©.391) (0.442) 0.541) £0.903) 739
State Quen 30475 S538TTE 75495 7524k STTRe
Dependence (0.489) {05083 ¢0.580) 0.90%) {0.760)
Qe 3.163%* 43294 6.407%* 9.425%* T A8+
(0.566) (0,602} (©.6441 £0.9343 (0.786)
qu,;‘, 4.302%% 3.250% 6.344%% Q75T 10.641%%
41N (£.142) 1.163) £1.334) (1.222)
Bl ’ -0.446% -(.240 0.160 0.262 1.133%%
Lducated @244y (0,266} (0.285) £6.301) 0. 396)
Black 0438 0.913% 0.674 0018 0.325
; 1.485) 10.496) 0.514) 0.555) {0.613)
S Tact Achan ¢ o e 0.449* 2100 0.023 -0.097 -0.303
South East Asian and Occanic 0271 (0,256 0995 .304) 04
N ALFican + Yot A i 4.332%% RIvAT S 3.693%% 4.769%% 327wt
North African and West Asian 0.246) 0347 0.574) 0.837) @702
R Americs {1567 -(1.556 1791 -(.839 25007
Latin Amerlcan w461} 0.497 (0.545) {0.610) 1.095)
Aap af -0.080%% 31038 - 00802 L0.080%% -.063%
Observed Age at Arrival ©.017) ©.019 (0.520) ¢0.0203 0N
Covariales Torpretan 0.465% 0,740 (8540 0.479% (.893%+%
Married @B {0.270) (0.280) ©.287) ©.308)
avment B L0403 0.001 0009 -0.054 -0.021
Uncmployment Rate .074) 0.079) (0.081) ¢0.083) (©.08T)
e e . 0110 ) 130 0089 L0094+ -0.075%*
Years Since Immigration 0.0 (0.025) (0.026) @027 0.00%)
e Enerianen 09565 -1363%F 1102 0DOOTE 0.642
Less Experienced 0451 0.4824) (0.4584) 0.503) {0.523)
Tnre Tenorences 0.813%% -0.994 08055 0813 .0.831%
More Experienced 0.362) 04025 ©A050) (AL ©.4291)
Intercept 30025 2777 0.238 -(,.399 -2.013
Nuamber of Observation 4536 Log-Likelihood -3874.6
Nuntber of Individuals 756 AlC 7519.1
Number of Parameters 85 BIC 79125

Note:  Figures inside the parentheses are the Standard errors.
## Parameter estimate 15 significant at 5% or 1% leve! of significance.
* Parameter estimate is significant at 10% level of significance.
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Table 3.9: Dynamic Multinomial Logit Model of Hourly Wage Quintiles, Natives,
(No Control for Endogenous Initial Conditions and Unobserved Heterogeneity)

Estimated Equations

Explanatory Variables Q Q2 Qs Q4 Qs
Quany 4.629%F 3954+ 3713w 328986 44519
i (0.089) {0.119) {0.167) i0.174) £0.420)
Qzieny 4.053%% 64438 58415 44945 5.490%%
‘ (0.126) (.343y i0.181) {0193 10426
State Qsery AP SE3E TES8E RD63F 6916
Dependence (2.156) (0.162) {0.193) (0.159) 10425
Quirny 23164+ 3.568%% 6.108%% 74228 7934+
{0.160; {0.567) ©.18% (0.192) ©420)
Qsiens 2273%% 29795 44944« 6.459%% 9,98 1%
(0.204) ©.217) (0.223) {0.220) (0431
o 0. 528 (.873+% 1.133%% 1.408%» 21254
Educated 0.0704) (0.074) {00773 {0.081) 10.097)
0.400%%  D.688%*  OQT60%F 0944 1004
Married ©.0732) 0T (0.079) (0.082) (0.090)
: 0.2494%+ 0.265+% 0.273#= .262%* 0261
ne 1 2t
Observed Unemployment Rate 10.0210) {0.022) 0.022) ©.023) 0.024)
Covariates vee v e o 1638+ -1.047 % -0.994#+ -1 160 ~1.057F %
Less Experienced (0.1006) (0.105) {0.107) @111 10.120)
e T e -0.063 0.166% 03614 -0.396 -0.255
More Experienced {0.0953) {0.095) 10,0973 {0.098) (0.103)
Entercept -4.191%= -5.501 -6.584 %% -6.809%* -0 .498# %
Number of Observation 47514 Log-Likelihood -3%911.9
Number of Individuals 7919 AlC 77933.7
Number of Parameters 33 BIC 78317.5

Note: Figures inside the parentheses are the Standard errors.
*+ Parameter estimate is significant at 5% or 1% level of significance.
* Parameter estimate is significant at 104 level of sigaificance.
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Table 3.10: Dynamic Multinomial Logit Model of Hourly Wage Quintiles, Immi-
grants, (Control for Endogenous Initial Conditions and Unobserved Heterogeneity)

Estimated Equations

Explanatory Variables Q) Q2 Qs Qu Qs
i ]
Q 3,644 2751%% 31713 4,912+ 3.369 %
THE-1) 19.2924) {0.4057} (0.5705) (12178 (104373
O 33356 S246%F 4757+ 5.418%F 4840
_ -2it-Iy (9.4666) (05173 (0.6478) (12750 {10730
State 2789%% 4342 6485%  T.05% 55217
Dependence Qaen {0.6011) (0.6287) O3 (1.2960) {11099
iy 27898 43420 6485FF 71050 5521w
Sit-1) (0.6011) {0.6287) OTND) (1.2060) {1.1099)
Qs 4.967%# 5.460 6.514%* 9.7452%%  [OLy78¥*
Sen (2.4648) (2.4760) (2.4592) (2.7154) {2.5985)
2 Aveats -0.670%* -(1.55%* 1153 (1118 0.8647%%
Educated 0.2624) (0.2021) (0.3330) (0.3R16) {0.4009)
Black 0,492 1.158 1.070% 0.740 1.3432
¢ ©.5014) (€.5169) (0.5498) {0.6516) {05763
« oo A cieany o Yevgs e 0.664%¢ 0.352 0.239 0.166 -0.1672
South East Asian and Oceanic 10,29 0310 ©.230) ©367) ©.363)
b A by Tooct A cin 0,102 -(.875% -(.980* -0.713 -0.8642
North African and West Asian ©410) 10.464) (0.509) 10.608) (0.622)
p ; spiear £.283 -(1.140 0.265 0,149 -2.7455
Latin American 0.524) (©.571) ©.659) (©.565) (1.785)
Observed - _— (.06 # -8 TE -0.0747% L3067 -(L.049%
Covariates 8¢ at Arrival ©.017) 10.019) ©.020) ©.023) 10.023)
PP 1. 46444 0.045 L1l {1402 1.3840
Married 10,6043 0763 0.830) {0.865) {0.915)
— : 0.061 0.670 0.047 L0635 (.1368
ne e 5
Unemployment Rate (O.0766) (0.0823) (O.0%66) (0.0934) (0.0951)
ot SiTee ’ L0584 0.071 .284 (1149 0.164
Years Since Immigration 0174) ©.199) 10215 (0.227) ©.234)
e Fmoriomen 2,120 2,695+ -1.040 -0.230 -1.690
Less Experienced (1.303) (L5oh (LS80 (1.646) (65T
¥ e e S26167F -2.928%% -2.083% -1.003 -2417%%
More Expericnced 11,031 (1.0%4) (L.097) (1.145) (L167)
Pri|s42% Type I 0.478 0851 3.352% 73948 _g74gw
Pr2i1d.2% Type 2 £630 3.080+ 2.403 0103 -2.927
Pr3§ 1.6 Type 3 0.312 0.912 8.6016 1.797 6.041
Number of Observation 4336 Log-Likelihood -3488.8
Nuntbey of Individuals 756 AlIC 7260.6
Number of Parameters 142 BIC T917.7

Note:  Figures inside the parentheses are the Standard errors,
#+ Parameter e stimate is significant at 5% or 1 level of significance.
#  Parameter e stimate is significant at 10% level of significance.
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Table 3.11: Dynamic Multinomial Logit Model of Hourly Wage Quintiles, Natives,
(Control for Endogenous Initial Conditions and Unobserved Heterogeneity)

Estimated Equations

Explanatory Variables Qi Q: Q: Q4 Qs
Qi 2524eF 22054 3079+ 3.241%% 3054+
@137 {0.1731; @272 (0.2378) 03379
Qzen 2510 4.205%* 4.545%« 3068+ 4.374%%
10.136) (02233 (11.2409) {0.2550) 0.34123
State Qxen 2432%%  4112%  5957F¢  5095%+ 51894
Dependence 0.205) (0.21663 ©.2571) (0.249%) 0.3472)
Quens 22354 SH 4.404%+ 5.826%% 5.544+%
10214 (0.2175) 02367 {0.2404) (0.3397)
Qstety 1.822#% 2.845 % 4.373%% 4.961%% 6.3490%
{0.262) (0.265) {0.284) (0.275) 0374
B (1. 425%* 0.720%* 1.079%= 1.436%* 2.259%%
Educated (0.10065 (0.0969) 0.0962) {0.1033) (0.1402;
Ay 0,560 Q.610%* {1.68G** 0.57 1 3.975+%
Marrled 10.2546) 0.2565) (0:2630) {6.2710) {0.2965)
Observed 0.252%#% Q.75 (0,203 4+ 03014 0.3244%
ne . " ate Whida v b ' F o e PRFA
Covariates Unemployment Rate 10.020%) {0.0286) 0.0282) (Q.0291) (0.0323)
<« Tovnarin -0.729%% ~{1.655% -0.635% 0.764+% -0.6002
Less Experlenced (0.3437) (0.3414) {0.3446) (0.3517) 103767}
Tore Fynerionced -0.306 -0.226 -0.308 -0.204 0.040
More Experienced (02541 10.2498) 0.2490) ©.2519) (0.2635)
Pri|31.2% Typel -5.579% -5.920%* -7.752%% -9.034%% -13.619%*
Pr2|77% Type2  2.092## -3.188%F -6.876% -9.504 %+ -13.046%¢
Pr3|26.5% Typeld -3.100%* -6.024%* LTI -8.720%% - 105057
Prd| 114% Typed -6397%* ~6.644 %+ -6.199% % -8.654%% -LER9T7*
Pes | 11.7% Type 53 -6.638%¢ R X hhi -9.566%% -8 467+ -9.466%*
Pro| 11.5% Type 6  -6.916%= -5.809 % -6.235%# -5.783#% -8.864%%
Number of Qhservation 47514 Log Likelthood -36745.8
Number of Individuals 7919 AlIC 737416
Number of Parameters 125 BIC T4613.7

— - .
Note: Figures inside the parentheses ate the Standard errors.
*+ Parameter estimate is significant at 5% or 1% level of significance.
#  Parameter estimate is significant at 106 level of significance.
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Table 3.12: Discrete Factor Model (DFM) Specification for 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 AlC BIC Parameters  Cliective
Unobserved Endogenous Support ' ) Funetion
Heterogeneity Initial Condition Points

No No 1 7519.1 7912.5 83 ~3674.6

No Yes | 73281 7929.8 130 -3534.1

Yes Yes 2 7292 79215 136 -3510
Yes Yes 3 7260.6 7917.7 142 -3488.3
Yos Yes 4 7257.5 7942.5% 148 -3480.8

Note: The figures ane based on the estimation results presented in Tables 3.7 and 3.9.

Table 3.13: Discrete Factor Model (DFM) Specification for Natives, Information
Criteria (AIC and BIC), Number of Parameters, and Value of Objective Function

Muodel Specification

Numbher of ¥ alue of
Control for Control for Number of AlC BIC Parameters  Cpiective
. - . rar: ers . .
Unobserved Endogenous Support Fuonetion
Heterogeneity Initial Condition Points

No No 1 77933.7 T8317.5 55 -38011.9

No Yes 1 75451.3 76114.1 95 -37630.6

Yes Yes 2 74613.6 75318.2 0l -37205.8
Yes Yes 3 74262.2 75008.7 167 -37024.1
Yes Yes 4 73976.0 74764.5 113 -36875

Yes Yes 5 738111 746414 119 -36786.6

Yes Yes ¢ 73741.6 74613.7' 125 -36745.8

Note: The figures are based on the estimation results presented in Tables 3.8 and 3.10.

1- T stopped adding more supports points. After 6 numbers of support points, estimation results
remained almost unchanged.

71



transition probability matrices leads to underestimating inequality levels and the
importance of inequality responses to macroeconomic shocks.

My attention in this research focuses more on estimated transition proba-
bilities, proportion of spurious and structural state dependence, and type-specific
transition matrices (Tables 3.14 to 3.18). The estimated transition matrices are eval-
uated at the corresponding sample means and are based on the estimates reported
in Tables 3.7 to 3.10. Because the models presented in this essay have a non-linear
nature, the magnitudes of the coefficient estimates provide little information about
the size of the effects of the observable covariates. Therefore, to analyze the effect
of these covariates on probability of being in any hourly wage quintiles, I calculate
marginal effects of significant parameters.’''? T note that education and experi-
ence are significant factors determining hourly wage differences between immigrants
and natives. This is, to some extent, in line with Bingley and Westergaard-Nielsen
(1997). They found that education and experience are important factors deter-
mining individuals’ position in the wage distribution. My results show that for
immigrants, education has a negative significant effect on logit probability of being
in the lower parts of the wage distribution (quintiles one and two) and a positive
significant effect on logit probability of being in the last quintile (quintile five), all
other factors fixed. For natives, education has a positive significant effect on logit
probability of being in any hourly wage quintiles. My calculation shows that the
marginal effect of having at least 12 years of schooling is negative in the first and
second quintiles and positive in the last quintile for both immigrants and natives,

indicating that immigrants and natives with higher years of education have greater

Marginal probabilities are calculated based on the estimation results reported in Tables 3.10
and 3.11. I only reported those which are statistically significant. As coefficient estimates of
multinomial logit models are difficult to interpret, instead I calculate the marginal probabilities

121 discuss the sign and size of marginal effects with respect to their parameter significance in
the multinomial logit model. Causality might require a significance test based on standard errors
of these probabilities. No such standard errors have been computed for the marginal effects in
this paper. However, it seems likely that highly significant parameter estimates will also have
statistically significant marginal effects.
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chances to work in the uppermost part of the wage distribution. Marginal effect of
education is higher among immigrants than among natives. For example, for immi-
grants marginal effects of education on probability of being in the first and second
quintiles are -0.0373 and -0.0361, respectively, while the equivalent figure in quintile
five is 0.0787. For natives, marginal effects of education on probability of being in
the first and second quintiles are -0.027 and -0.013, respectively, while the similar
figure in quintile five is 0.048. Immigrants who have Canadian experience are less
likely to be in the lower part of the wage distribution (quintile two), all other factors
fixed. For natives, the positive marginal effect of having more Canadian experience
is highest in the middle part of the wage distribution (third quintile). Being married
(or common-law) increases logit probability of being in the lowest part of the wage
distribution (quintile one) among immigrants, all other factors fixed. Being married
(or common-law) has a positive significant effect on logit probability of being in any
hourly wage quintiles among natives. Unemployment rate at the time of entry to
the labour market is not a significant factor determining wage differentials among
immigrants. This is not the case for natives. There is some heterogeneity among
different groups of immigrants in the probability of being in any hourly wage quin-
tiles. For example, Arabs have a lower logit probability of being in quintiles two
and three, while being Latin American has no significant effect on logit probability
of being in any hourly wage quintiles, other factors being fixed. Marginal effects of
being Arab in quintiles two and three are -0.0335 and -0.0365, respectively. Blacks
are more likely to be in the third quintile, while South East Asians are estimated to
be in the first part of the wage distribution, all other factors fixed. Age at immigra-
tion is a significant factor determining the probability of being in any hourly wage
quintiles. Schaafsma and Sweetman (2001) also found a strong negative correlation
between age at immigration and earnings. My calculations show that immigrants

who are younger at arrival are more likely to be in the middle part of the wage
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distribution. In fact, the probability of being in the lowest and uppermost part of
the wage distribution is higher for immigrants who are older at arrival. Marginal
effects of age when it increases from 20 to 30 are negative in the first and fifth
quintiles (-0.042 and -0.0175, respectively) and positive in quintiles two, three, and
four (0.0252, 0.081, and 0.062, respectively). Immigrants who are older at arrival
are more likely to work at the bottom and uppermost parts of the wage distribu-
tion (first and fifth quintiles). There is a possible correlation between age at arrival
and education/experience among immigrants in the uppermost part of the wage dis-
tribution, which makes immigrants, who are older at arrival, more likely be in the
uppermost part of the distribution. State dependence exists in all hourly wage quin-
tiles. All state dependence variables and their initial values are highly statistically
significant in all hourly wage quintiles.

Tables 3.14 and 3.15 report estimated conditional probabilities of leaving previ-
ous year’s quintile with and without controlling for the endogenous initial conditions
problem and unobserved heterogeneity for immigrants and natives. As expected,
when controls for these factors are incorporated in the model, there is a reduction in
estimated stability rates (and an increase in most transition probabilities). Reduc-
tion in stability rates is due to the fact that some portion of observed persistence is
attributed to unobserved serial correlations (Heckman, 1981b). For the earnings mo-
bility process, Brodaty (2007) found that stability will be reduced when the model
controls for these factors. This fact has been confirmed by various studies with dif-
ferent applications. For example, Hansen, Lofstorm, and Zhang (2006) found this
pattern in analyzing transitions into and out of social assistance in Canada. Aru-
lampalam et al. (1998) also found the same results for modeling the unemployment
incidence of British men.

My overall conclusions from Tables 3.13 and 3.14 are as follows:

e For the model which does not control for spurious effects, persistence in being
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Table 3.14: Transition Matrix for Immigrants and Natives, Estimated Conditional
Probabilities of Leaving Previous Year’s Quintile, (No Control for Endogenous Initial
Conditions and Unobserved Heterogeneity)

Tammigrants

(;:, ‘;ﬁ::;c Destination Quartile Direction
Qo O [y O Qy Qs | Down Stable  Up

Qo 0.721 0.159 0.067 0.033 0009 0011 | 0000 0721 0279

O 0.054 14.657 0.144 0071  0.052 0023 | 0.034  ®657 0200
Q: 0.017 0.137 6614 0.168 0030 0033 ] 0.154 @614 0233
Qs 0.012 0.039 0.145 0.603 0152 0049 | 0.1534 do61d4 (0233

Q4 0.000  0.031 0.034 0127 0637 0062 | 0201 0637 0162
Qs 0003  0.023 0.021] 0027 0196 0730 | 0270 0730 0.000
Total 0064 0163 0158 0.190 0208 0218 ] 0171 0.636 0.174

Natives
Qo 0.682 0163 0078  0.035 0037 0006 | 0.000 0.682 0319
Qi 0036 0693 0161 0056 0038 0017 | 0036 0693 0272

Qs 0.013 0.134 6643 0154 0.041 0016 | 0.147 00643 0211
Qs 0.009 0.035 0.167 0601 0149 0040 | 0211 0601  0.189
Q4 0.014 0.022 0032 0171 0621 0141 ] 0239 0621 0141
Qs 0.012 0.017 0014 0040 0173 0743 | 0256 4745  (0.000
Total 0071 0179 0191 0.193 0192 0174 ] 0.166 a.660 0.173

Note: Calculations are based on the estimation results presented in Tables 3.8 and 3.9.
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Table 3.15: Transition Matrix for Immigrants and Natives, Estimated Conditional
Probabilities of Leaving Previous Year’s Quintile, (Control for Endogenous Initial
Conditions and Unobserved Heterogeneity)

[Imnigrants
Origin Destination Quartile Direction
Quartile

Qo Q 0, O Q4 Qs Down Stable Up
Qo 0455 0197 0163 0097 0023 0064 | 0.000 0455 0.546
Q 0.039 449 0.149 0.131 0.153 0080 | 0039 0449 0513
Q2 0.016 0111 0.514 0178 0077 0103 | 0127 0514 0.35%
Qs 0.013 0.051 0.142 63530 0175 0090 | 0206 0330 0.265
Qq 0.020 0.091 0.090 0199 0390 (.211 0400 0390 0.211
83 0.002 0.077 0.074 0079 0221 0548 | 0453 0348 0.000
Total 0.011 0.019 0.010 0085 0180 0694 | 0406 0514 0.080

Natives

Qo 0.424 0200  0.157 0.067 0.088 0064 | 0.000 0424 0576

O 0.075 0.284 0173 0.155 0206 0108 | 0.075  0.284 0.641
Q: 0.033 0.119 8.301 0208 0146 0133 | 0153 6.361 0457
Qs 0.020 0.084  0.217 0.385 0169 0.126 | 0321 0385 0.294
Q4 0,028 0.117 0.147 0.222 4339 0127 ) 0514 0359 0127
Qs 0.040 0.123 0170 0192 0223 0253 ]| 0747  0.233  0.000

Total 0.067 0.164 0.284 G165 6133 0188 | o317 0.33¢6  0.347

Note: Calenlations are based on the estimation results presented in Tables 3.10 and 3.11.
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unemployed (or non-employed) is higher for immigrants than for natives. The
probability of being unemployed (or non-employed) next year, if one is un-
employed (or non-employed) this year, is 72.1 percent for immigrants, higher

t.13 Further, transition probabilities

than that for natives, which is 68.2 percen
from first and middle parts of the wage distribution into the unemployment
(or non-employment) state are higher for immigrants than for natives, with

the higher structural portions for natives.

e Natives have more chances to be employed next year if they are unemployed (or
non-employed) this year, than similar immigrants, when the model does not
control for spurious effects. For natives, the probabilities of moving into first
and second quintiles from quintile zero are 16.3 and 7.8 percent, respectively,
higher than those for immigrants, which are 15.9 percent and 6.7 percent. The
same pattern has been obtained in transition from first to second wage quin-
tile. The probability of moving from first to second wage quintile for natives
is 16.1 percent, higher than that for immigrants, which is 14.4 percent. When
moving from the middle to the uppermost part of the wage distribution, im-
migrants and natives behave differently. Immigrants in the upper part of the
wage distribution are more likely to move up to the next quintiles than compa-
rable natives. For immigrants, the probability of moving into quintiles three,
four, and five from their previous quintiles are 16.8, 15.2, and 16.2 percent, re-
spectively. The equivalent figures for natives are 15.4, 14.9, and 14.1 percent,
which are lower than those for immigrants. Looking at the structural parts of
these transitions in Table 3.14, except in quintile two in which natives have
higher probability (20.2 percent) to move up to the next quintile, immigrants

always do better in the upper part of the wage distribution.

13The differences between estimated transition matrices reported in Table 3.13 and observed
transition matrices reported in Table 3.6 are due to the observed explanatory variables.
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e The full transition matrices for immigrants and natives show that the vast
majority of the movements reach an adjacent quintile. For example, for immi-
grants, when the model ignores the effect of spurious factors, the probability
of moving from first to second quintile is 14.4 percent, higher than that of
moving from first to fifth quintile, which is 2.3 percent. The equivalent figures
for natives are 16.1 percent and 1.7 percent. The initial quintile has a positive
correlation with downward mobility and a negative correlation with upward
mobility for immigrants and natives. These results are in line with Brodaty
(2007) and are true both when the model controls and ignores the spurious

effects.

The transition probabilities that are reported in Tables 3.14 and 3.15 can be
used to decompose the estimated state dependence into structural and spurious
state dependence. Immigrant-native differences in persistence in any hourly wage
quintiles are more apparent when the spurious effects are removed from the estima-
tion. One possible explanation for this is the differences between immigrants and
natives in unobserved characteristics such as statistical discrimination, labour mar-
ket preferences, and unemployment experiences. Table 3.16 shows the proportion
of structural and spurious state dependence in hourly wage quintiles for immigrants
and natives. This table clearly illustrates the effect of spurious effects in immigrant-
native differences in unemployment (or non-employment) state, as well as in any
hourly wage quintiles of one to five. As seen, immigrants have higher degrees of
structural state dependence in all hourly wage quintiles than natives, except in
quintile zero in which immigrants and natives have almost the same proportions of
structural and spurious effects. Immigrants and natives have the highest structural
persistence in quintiles three (87.9 percent) and four (57.8 percent), respectively.
For natives, persistence in the last quintile (quintile five) stems, to a greater extent

(66 percent), from unobserved heterogeneity factors, while for immigrants only 24.9
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Table 3.16: Percentage of Structural and Spurious State Dependence in Hourly Wage
Quintiles by Immigrants and Natives, Canada 1993-2004

Qo Qi Q2 Q3 Q4 Qs

— N — iy oy o . —

= z o z b 2 ~ » B * &~ £
- = = = = = = = - = = =
= = = = = = = = -4 = - =
] - o fa ] ] w o ] - 1] e
- = - 4 - = = - - = =3 -
£ = ! = o & = =Y o = 5 %
oS . 7 j72] > o F 2 Py S o s i
7 o] ¢ .5 £ n

Imunigrants | 63.1 | 369 | 683 | 317 | 83.7 | 163 | 879 | 121 | 61.2 | 388 | 75.1 | 24.9

Natives | 62.2 | 378 | 41 50 1361|439 561 | 439|578 422] 34 66

Note: Calculations are based on the estimation results presented in Tables 3.8 to 3.11.

percent of the persistence is spurious. In general, persistence in first and last quin-
tiles for natives predominantly stems from unobserved heterogeneity factors, while
immigrants have a greater proportion of structural persistence. Differences between
immigrants and natives in structural persistence in the lower, middle, and upper
parts of the wage distribution reinforce the necessity of having a dynamic model
which controls for both spurious and structural factors.

According to Brodaty (2007), individuals with different unobserved charac-
teristics have different tendencies to be stuck in the upper or lower parts of the
earnings distribution. As a result, the wage distribution can be highly segmented in
the long-run. To analyze how immigrants and natives behave on the basis of their
unobserved types, I constructed type-specific transition matrices for immigrants and
natives.

Tables 3.17 and 3.18 report the type-specific transition matrices for immigrants
and natives. There are three unobserved heterogeneity types for immigrants and
each type has a probability mass of 84.2, 14.2, and 1.6 percent of the sample. Type

one immigrants have a high persistence in any hourly wage quintiles. There are
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Table 3.17: Type Specific Estimated Transition Matrices, Immigrants

Type 1
Destination Quartile Direction
Origin
Quartile Qo Q1 0] Q: Qu s | Down Stable Up
Qy 0363 0221 0124 0.040 0010 0034 | 0.000  0.563 0.438
O 0.059 0385 0.133 0.083 0087 0053 ] 0.059 0.585 0.356
0, 0.027 0171 0.543 0431 0050 0079 ] 0198 0543 0.260
Qs 0.024 0.092 0.181 0479 0140 0084 | 0.297 0.479 0.224
Q. 003 0.136 011y 0.477 0320 0200 | 0480 0320 0200
Qs 005 0137 0.093 0072 0179 6515 ] 0.486 0515 0.000
Distribution 0.061 0165 0180 0.223 0.149 0222 | 0.291 0.497 0.212
Type 2
Qo Qs Q2 Qs Qq s | Down Stable Up
O 0.040 0.030 0196 0346 0236 0132 ] 0000 0.040 0960
Q4 0.002 0037 0088 0205 9398 0070 0002 0037  096]
Q: 0.601  0.006 0.260 0272 0335 0106 | 0.007 0260 0733
Qs 0.001 0.001 0033 0436 0475 0054 | 0035 0436  0.529
Q4 0.001 00001 0.014 0117 0765 0102 ] 0.133 0.765 0.102
Qs 0.000 0.002 0014 0.055 0365 0364 ] 0636 0364 0000
Dhistribution 0.011 0012 0.091 0283 0448 Q155 0169 0547 0284
Type 3
Oo Oy Q: Qs Q4 Qs [ Down Stable Up
Q¢ 0.000 0000 0.000 0263 0.002 §735 | 0.000 0.000 1.000
O 0.000 0.000 0.000 0.232 0008 @760 ] 0.000 0.000 1.000
Q: 0.600 0.000 0.000 0251 0002 &747 | 0.000 0.000 1.000
Qz 0.000 0000 0.000 0430 0006 9364 | 0.000 0430 0.570
Q4 0.000 0.000 0.000 0103 0.009 o888 | 0103 0009 0888
Qs G000 0000 0000 0016 0002 69821 0018 0982 0.000
Dyistribution 0.000 0.000 0000 0271 0005 07241 0014 0828 0.159

almost equal mobilities into upper and lower parts of the wage distribution from
any hourly wage quintiles. This makes upward and downward mobility rates almost
the same for type one immigrants. Type two and type three immigrants are attracted
towards the quintiles four and five, respectively. This makes wage distribution very
segmented in the upper parts of the wage distribution for these types of immigrants.
Further, type two immigrants also have a high probability to move into quintile
three, if they are initially unemployed (or non-employed).

There are six unobserved heterogeneity types for natives and each type has
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Table 3.18: Type Specific Estimated Transition Matrices, Natives

Tyepe
Ohrigin Destination Quartile Direction
Quartile Qn (83} (23 Os Qs Os Bown Stable Up
Oa 1.493 k35 022 0.062 0.069 0013 0.000 0.493 0.507
(85 0100 0.214 0276 0.166  0.211 (1L0O33 (100 .24 0.686
Q, 0.039 4.072 0489 0206 0.149 .045 LLEl 0. 489 0401
Qs 0024 0053 0312 036 0173 1.042 (.388 0.396 0217
Q, 0.035 0.032 0232 0239 0.369 0042 0589 0.569 042
Qq 4.051 0.087 n268 0.215 (1259 0.120 0880 0120 3.3
Distribution 0080 (119 .286  0.211 4.223 {081 (328 (). 384 (3.202
Type 1
Oy (s LAY Ox )y Qs Drown Stable Up
Qp 0.259 476 0036 0.033 G046 0.1 [EX 6] 0.259 0. 742
O 0.033 .567 D082 0067 0.101 0.130 G.033 0.367 (2. 406x
Qs 0019 0.331 255 0.120  0.084 0190 (350 0.255 0.3%4
Q3 013 0237 017t 0.255 0.111 0.193 G441 1.255 (3304
Q4 0.017 A0S 0102 0136 0236 0.208 560 0.236 G205
Q- 0.022 0302 (1108  O.1)2 0.119 0.347 653 0.347 XN
Distribukion  0.048 327 (.142 0.136  0.129 (.219 3.336 0.375 (0.290
Type 2
O (&2 Q> Q. Q Qs Down Stable Lip
Qq 0.134 0.432 0386 00290 001t 0.008 0060 0134 0.866
Qy {4.013 G512 0366 Q062 (0028 0016 G018 0513 472
Q2 4.0035 (L E86 he93 Q077 .01 0020 191 0,693 116
Qs 4004 157 GE358 0220 0037 0032 0711 0.220 {069
Qy {1LOOS (0.238 0,423 0158  (.118 0053 3.827 0118 {(.035
Qs G010 0.236 D445 0,122 0.066 {0.121 0.879 O 12¢ 0000
Distribukion  0.027 (). 255 0432  0.131 0.069 {1086 0312 0.481 0. 207
Twpe 3
Q Q4 Q- Qs Q4 Qs Bown Stable Up
Qqy 1.446 0077 0126 0236 0070 Q046 0000 0,446 .853
<y 0.076 Grie 0128 60456 0146 0.078 0076 0116 .808
Qs 0.028 0.036 0.226 0532 0.089 0.090 0.064 0.226 {LTEL
Qa 0011 GOt 0486 0729 0.084 0074 112 0.729 158
Q, 0.021 0.028 007 0.546 0.241 0.094 0.666 0.24 1 0194
Ox 0.0:32 0.033 009F 0498 0.152 {.194 .806 0.194 0.000
Dristribukion  0.077 2.071 ().13E 0460  0.132 0129 (237 0.464 1278
Ty 4
Qu ] Q2 Qs O Qs Down Stable Up
Qo .28} 0.041 Q087  0.123 0.333 .135 (3.000 0.28 ¢ 719
(o2 0.043 0.054 0073 0190 0495 0.143 0.043 0.054 0903
Qs 4.018 G018 (0150 0.268 0364 0182 .036 0150 814
Qs 4.007 G007 (LO53 0.386  0.382 0,165 467 0.386 3.547
Qs 4.007 5.006 (0.023 0152 04.659 0.153 (188 0.659 153
Q= 0012 0008 0030 0144 0458 {.332 (.649 0.352 (. CHh
Distribution  {.064 0.035 086  0.224 .401 0.190 218 ). 458 3. 232
Type 5
Qi Qy (8.2 Qx Qy Qs Pown Stable Lip
Oy 4.564 0096 0036 0014 0.083 {1,206 0000 0.564 G435
O 0.140 0.209 0059 0045 0.231 316 0130 .20 G651
Q, 0079 0108 0163 Q077 0.179 $.393 (3.187 0163 0.649
Qs 0049 0066 Q08T 0150 0.236 LLXY 202 0130 0.647
Q4 0.047 0057 0.0348 0.053 0.398 0.413 191 0.398 . 413
Q< 0.050 .04} 0028 0030  0.164 0.687 .313 0.687 0.000
Distribution 0.111 0132 (091 QU735 0.213 14.378 .21} G461 (.330
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a probability mass of 31.2, 7.7, 26.5, 11.4, 11.7, and 11.5 percent of the sample.
Almost each type is attracted towards a specific quintile. For example, type one
individuals have the highest probability to move into the quintile one, if they are
initially in any of the first four quintiles and quintile zero. Type two and type
three individuals are more attracted towards quintiles two and three, respectively,
whereas type four and type five are attracted to quintiles four and five. Type zero
natives have a high persistence in the middle part of the wage distribution. With
regard to overall upward and downward mobility, type zero, type one, and type two
individuals have higher downward than upward mobility; whereas type three, type
four, and type five have higher upward than downward mobility.

Overall, Tables 3.14-3.18 suggest that immigrant-native gaps in persistence in,
or transitions into and out of, any hourly wage quintiles are due to some measured
and unmeasured factors. The results also point to the importance of controlling for
the endogenous initial conditions problem and unobserved heterogeneity factors. I
also note that individuals with different unobserved types have different tendencies
to be accumulated in the lower, middle, or upper parts of the wage distribution.

Finally, Table 3.19 shows the predicted and observed distribution of wage
quintiles. The predicted distributions are calculated for each year. Overall, the
predicted distributions are almost similar to the observed frequencies, indicating
that the empirical models fit the data well. One measure of goodness of fit in
discrete choice modeling is the likelihood ratio index. The index ranges from zero
(no model) to one (perfect model). Table 3.20 reports the likelihood ratio indices

for the final models.
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Table 3.19: Predicted and Observed Distribution of Hourly Wage Quintiles by Im-
migrants and Natives, Canada 1994-2004

Inunigrants Observed Predicted

Year Oy Q2 s Q4 Qs O Q: (a Oy Qs

1994 0223  0.183 0142 QI83 0150 | 0211 @183 0.183  0.189 0162
1995 0.237 0125 0190 0187 0156 | 0.199 0203 64184 0189  0.163
19%6 0251 0178 0145 0137 Q173 | 0.179 0187 0224 0.177  0.167
1997 0228 0.186 0164 0149 0173 | 0.192 9190 0197 0.174 0183
1998 0.210 0206 0190 0137 0150 | 0.17¢ 0188  0.225 60168 0188
1994 0.187 0.164 0178 0204 0196 | 6,166  0.193 0211 6185 0.26
2600 0184 0184 0143 0222 0203 | 0,137 0165 D206 0215 0230
2001 0188 0146 0195 0187 0247 | 0138 0.164  0.214 0207 0.244
2002 0164 0347 0130 0173 0277 | 0134 0137 0.192 0211 0.284
2003 0149 0127 0177 0216 0236 | 0.116 60.139 0220 6.194 0.286
2004 0140 0021 0187 0217 0237 | 0.098 €129 0.2490 0199 0.283

Natives Observed Predicted

Yeor Q, Qs Oy Q, Qc 0, O, 2y Q, Q:

1994 0168 0215 0221 0192 0146 | 0178  0.217  0.213 @190  0.136
1995 0179 0207 0222 0192 0148 | 0.176 0.224 6210 196 0.131
1996 0202 0180 0208 0IR3 0148 | 0.176  0.223 02153 @195 0128
1997 0185 0191 0193 0202 0.149 | 0.190 4210 0.199 4188 0.142
1998 0191 0195 0192 0187 0155 | 0.181  0.213 0203 0.19r  0.139
1999 0144 0169 0190 0197 0213 ] 0.181 0206 0,191 9.192 0156
2600 0145 0166 0182 0200 0227 | 0130 0199 0195 9198  0.183
2001 0.148  0.178 0172 0197 0232 | 0.15¢  4.196 0196 0202 0183
2602 2126 0159 0170 0218 0259 | 0.120 0190 0198 0211 0.213
2603 0130 0158 0174 0210 0265 | 0.122  0.188 0201 89212 0.209
2604 0122 0150 0181 0198 0268 | 6.122 4187 0201 9214 0.208

Note: Predicted values are calculated based on the estimation results presented in Tables 3.10 and 3.11.

Table 3.20: Fit of the Model (Likelihood Ratio Indezx)
. ___________________________________________________________________________________________________________]
LL! (Full Model )

L1 (Full Model )

Likelihood Ratio Index

Immigrants

Natives

-6656.8
-68592.3

-3488.3

~

-3

6745.8

0.48
0.46

Note: 1. Model with all explanatory variables restricted to zero.
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Chapter 4

Essay III: Immigrant-Native
Differences in Earnings Mobility

Process: Evidence from Canadian

and Danish Data

4.1 Co-authorship statements

This essay is taken from the paper written by both Nisar Ahmad and myself (Ray-
haneh Esmaeilzadeh), during Nisar Ahmad’s visit at Concordia University, Canada
from September 1st, 2008 to January 29th, 2009. Both authors have the equal

contribution to the paper.
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4.2 Introduction

Canada and Denmark have experienced high income inequality since the 1980s.! In
addition, immigrants from less developed countries are over-represented in the lower
part of the income distribution in both countries. The study by Blume and Verner
(2007) for Denmark shows that first generation immigrants, especially from the
less developed countries, were highly over-represented among the receivers of public
income transfers during the period 1984-1999, while immigrants from developed
countries are moderately over-represented. For Canada, a recent study by Yuri
Ostrousky (2008) on dynamics of immigrant earnings inequality reveals that the
economic fortunes of immigrants in the recent years have declined.

Immigration in Denmark is dominated through non-labour immigrants (family
reunification, refugees, etc.), whereas Canada has a very long history of labour
immigrants (skilled workers). Recently, the Danish government has introduced the
same immigration policies as the Canadian immigration system for skilled workers.?
It would be of a great interest to compare the earnings mobility of immigrants and
natives between two countries with different immigration histories.

The primary interest in studying earnings mobility is its relation with in-
come inequality. It is believed that higher earnings mobility can reduce long-run
income inequality.? Gini coefficients for Denmark and Canada in 2007 are 0.247

and 0.326, respectively (World Development Indicators (WDI'), 2008). Higher Gini

'In Denmark, the Gini coefficient increased by 14 percent during the period 1984-2003 (Deding
et al., 2002). The equivalent figure for Canada is 11.3 percent for the period 1979-2004 (Heisz,
2007).

2For more information on new immigration policies for Denmark visit www.newindenmark.dk
and for Canada www.cic.gc.ca.

3For an earliest reference, we quote {rom Friedman (1962) “Two societies that have the same
distribution of annual income. In one there is great mobility and change so that the position of
particular families in the income hierarchy varies widely from year to year. In the other, there
is great rigidity so that each family stays in the same position year after year. Clearly, in any
meaningful sense, the second would be the more unequal society” (p. 171).
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coefficient in Canada compared to Denmark might be a result of lower earnings mo-
bility. Furthermore, labour market policies in Denmark provide greater insurance
against adverse earnings shocks, in the form of unemployment insurance and social
assistance, which make individuals move easily in the income ladders. Hence, one
might expect higher earnings mobility in Denmark compared to Canada. Eriksson
and Westergaard-Nielson (2007) also argued that institutional setup of the Danish
labour market strongly facilitates labour mobility. On the other hand, Canada is a
land of immigrants with a higher proportion of skilled immigrants. Skilled workers
are more likely to move up into the income ladder (Theodos and Bednarzik, 2006).
Higher proportion of skilled immigrants might make Canada a country with a higher
earnings mobility compared to Denmark. Due to these contradictory predictions,
we do not have a priori expectation about earnings mobility rates in Canada and
Denmark. This is an empirical question which will be addressed in this essay.
Measuring earnings dynamics could be very interesting for policy makers and
researchers. For example, the optimal design of unemployment insurance, social
assistance, and other income support programs depend on a good understanding
of earnings dynamics and the distribution of earnings in a longer-term perspective.
In particular, if a large number of individuals have shorter low earnings or unem-
ployment spells, then this problem can be addressed with types of unemployment
insurance. On the other hand, if smaller numbers of individuals have longer spells
then long term structural solutions are required (skill enhancement programs). Simi-
larly, labor market programs, specifically related to human capital development, can
be designed and evaluated more accurately with a better understanding of the earn-
ings mobility. For example, if we observe that earnings tend to rise for individuals
who stay longer in the labor market then policies should be aimed to get people

started in the labor market.*

4The policy discussion is derived from Ross Finnie’s (1997).
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Various studies have been carried out to compare the earnings mobility of the
United States and other European countries (see for example, Burkhauser et al.
(1997), Grodner (2000), Aaberge et al. (2002), Deding (2002), etc.). In our knowl-
edge there is no study that compares Canada’s labour earnings mobility with other
European countries. This is the first study that compares the earnings mobility of
Canada with Denmark. This comparison will be very interesting since the Danish
labour market is very different from other countries in many aspects. For exam-
ple, Denmark has the highest female labour force participation rate in the world,
highest replacement ratio of unemployment benefits for low-wage earners, relatively
widespread eligibility for unemployment benefit, etc (for more details, see Eriksson
and Westergaard-Nielsen, 2007).

Given the content above, our main objective in this essay is to answer the

following questions:

1. What are the determinants of the transitions into and out of any of the earnings

quartiles?

2. What are the proportions of spurious and structural state dependence in earn-

ings mobility process?

3. What are unobserved type-specific transition matrices and how are they dif-

ferent between immigrants and natives?

4. What are the policy implications of the form of spurious and structural state
dependence to improve earnings mobility process and therefore reduce income

inequality?

In this essay, we estimate and analyze a dynamic multinomial logit model
with random effects which covers significant observable variables affecting earnings

mobility process. The observed raw data shows that immigrants in Denmark are
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more attracted towards the lower parts of the earnings distribution, while similar
natives are evenly distributed. In Canada, immigrants are more observed in the
lower and upper parts of earnings distribution, while natives are more attracted to
the middle. Moreover, upward mobility is higher than the downward for immigrants
in both countries, but with higher magnitude for Danish immigrants. The estima-
tion results show that the extent of state dependence (mobility) is over-estimated
(underestimated) if the model does not control for endogenous initial condition and
unobserved individual heterogeneity. Almost all state dependence parameters are
positive and statistically significant, indicating that labour market flexibility makes
transition towards the quartile zero less probable. Immigrants in Denmark have
very high structural state dependence compared to natives, whereas immigrants
and natives in Canada have very similar pattern of structural and spurious state
dependence. The unobserved type-specific transition matrices for immigrants and
natives in Denmark and Canada show that each type has a different transitions
pattern. As a result, the long-run stationary earning distribution is segmented on
the basis of unobserved types.

This essay is organized in the following way. Section 4.3 reviews important
literatures on earnings mobility. In section 4.4, we give background information
about immigration history of Denmark and Canada. The data and descriptive
statistics are described in section 4.5. Section 4.6 presents an empirical specification

of the dynamic model. The empirical results are discussed in section 4.7.

4.3 Literature Reviews

Considerable literature exists on earnings mobility, especially for the United States.
A nice theoretical and empirical review is presented in Atkinson et al. (1992). In

this section, we will review and compare some important and recent studies of the
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United States, Denmark, and Canada.

4.3.1 Studies on the United State

Burkhauser et al. (1997) has compared the labour earnings mobility and inequality
of prime-age men and women in the United States and Germany during the growth
years of the 1980s. The data for the U.S. is the Panel Study of Income Dynamics
(PSID) (1982-1988), whereas for Germany, it is the German Socio-Economic Panel
(GSOEP) (1984-1988). Despite major differences in the labour market institutions
between two countries, the descriptive statistics shows a surprisingly similar pattern
of quartile-to-quartile mobility in the two countries. Moreover, the study shows
somewhat greater overall labour market mobility in the United States, no difference
in downward mobility, and small but significantly larger extreme upward mobility
in Germany than in the United States over the period studied. The labour earnings
dynamics are modeled by Auto Regressive Moving Averages (ARMA(1,1)) specifi-
cation using logarithm of labour earnings. The empirical results show that there
are some differences in the dynamic earnings path, however the end result is the
similarities of the earnings mobility for the two countries. The study has merits
in calculating and comparing earnings mobility and inequality between the United
Sates and Germany using a dynamic analysis frame work, however the empirical
methodology ié purely statistical, in a sense that it does not impose any structure
on the earnings profiles and did not control for any observed explanatory variables.

Grodner (2000) extends Burkhauser et al’s (1997) study to identify the de-
terminants of moving up and down in the earnings distribution for Germany and
the United State. The study has used the binomial probit model for the years
1985-1987 using similar data. The results show that changes in self employment
status increase the probability of moving both up and down in the two countries,

with much higher effects for moving down in Germany. Higher education has both
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protective and prospective effects with higher magnitudes for Germany. Grodner
modified Burkhauser’ approach to control for the observed characteristics, however,
“the study analyzes earnings mobility only in the short-run, which is not sufficient
for explaining the long-run dynamics.

In another study for the United State, Buchinsky and Hunt (1999) using Na-
tional Longitudinal Survey of Youth (NLSY) (1979-1991), present empirical mea-
sures of mobility through both hourly wage and annual earnings distribution. Their
model is estimated by non-parametric approach. They decomposed summary mea-
sures of mobility into within and between group components. The study found
that within-group mobility was predominant and it increased most rapidly when
the time horizon is extended, thereby it reduced wage inequality (by 12 percent) to
26 percent. Further, they discussed within-group mobility among earnings quartiles,
using year to year estimates of transition probabilities. They found that mobility
declined over time, especially at the bottom end of the wage and earnings distribu-
tion. This study has a comprehensive comparison of mobility for wage and earnings
distribution and is a good source of information.

The most recent study by Brodaty (2007) on the dynamics of American earn-
ings reveals that state dependence in the earnings mobility process is statistically
significant and its magnitude is upwardly biased if individual unobserved heterogene-
ity is not considered. State dependence exists in earnings mobility in the United
States. For every quintile but the first, it creates more stability than mobility and
it favors upward movements rather than downwards. This study also shows that
each individual is attracted towards a specific quintile, which makes the quintile
distribution very segmented. Moreover, males, white, and the more educated are
attracted towards the upper part of the distribution, while females, non-white, and
the less educated tend towards the lower. The main contribution of this paper is

that it controls for state dependence variables in quintile mobility and calculates
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and compares type-specific transition matrices which can be a good reference for

any studies on earnings dynamics.

4.3.2 Studies on Denmark

Bingley and Westergaard-Nielsen (1997) identify some of the determinants of indi-
vidual’s wage mobility rates over time. Specifically, they looked at decile transition
matrices for the period 1980-1990 to discuss mobility of individuals in the wage
distribution. They estimated upward and downward mobility rates using a simple
probit model. Their model takes attrition and decile of origin into account. They
compared the results of probit model with the switching regression model’s to sim-
ulate the effects of different variables on wage mobility. They found that education
and experience are important factors determining individuals’ position in the wage
distribution. Moreover, unemployment is the single most important obstacle to the
upward mobility. The empirical model disregards the state dependence.

Aaberge et al. (2002) measured and compared the earnings mobility of Scan-
dinavian countries and the United State over the period 1980-1990. Instead of tran-
sition matrix approach, the study used a modified version of mobility suggested by
Shorrocks (1978). The mobility is measured as the relative reduction in the weighted
average of single year inequality. The measure incorporates the close relationship
between income inequality and mobility. The results suggest that the pattern of
mobility turns out to be very similar in all the countries.® The study does not talk

about upward or downward mobility rates and only looks at overall mobility rates.

5The pattern is similar in the sense that the proportionate reduction in inequality from increas-
ing the accounting time of income is much the same. Aaberge et al. measured the mobility as
g
follows:

G

T =T
Zt:l e/ uGt
Where M is the crude measure of mobility, G is the Gini Coefficient, and y; is the mean of the
T-year distribution of income.

M=1 (4.1)
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The study by Deding (2002) compares the mobility rates out of low wage
employment in Denmark, Germany, and the United State. The study compares
the mobility rates both at the aggregate level and by applying a micro-econometric
framework. At the aggregate level, she constructed transition matrices for three
countries, considering three different states i.e. no wage, low wage, and high wage.
Deding found that the mobility patterns are similar across the countries especially
for the one-year transition rate, while there is more variation across countries for the
three-year period. Level of mobility is higher in Denmark than in Germany, whereas
the United State appears rather immobile in the short-run, but mobility increases
in the long-run. In order to see the effect of different explanatory variables, she
modeled the probability of being low paid in 1993, conditional on low pay in 1992.
She found similar results for the three countries in the short-run but these results
differ in the long-run. The empirical model disregards the dynamic behaviors of

individuals over time.

4.3.3 Studies on Canada

For Canada, some studies have analyzed earnings mobility and redistribution of in-
come since the 1990s. A study by Finnie (1997) analyzes earning mobility of Cana-
dians over the period 1982-1992. Using the Longitudinal Administrative Database
(LAD) from Revenue Canada tax files, this paper examines how individuals’ earn-
ings mobility varies with the time period considered and starting position in the
earnings distribution, as well as by age and sex. Finnie found higher stability in the
upper parts of earnings distribution. Moreover, he found higher upward mobility
than downward, especially over longer periods of time and particularly for younger
workers. The lower end of the earnings distribution was frequently accumulated with
new entrants. Long-run upward mobility rates were higher than short-run. Finnie

expanded his analysis to comparison of earnings mobility among different age groups
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and sexes, as well as different business cycle effects. Based on his results, younger
males tended to be less stable (more mobile) than older ones, particularly in an
upward direction. Whereas women were normally less likely to move up and to stay
at the top once there. Earnings mobility also varied with business cycle changes and
across different age-sex groups. Women in their prime working years were actually
more likely to move up through the earnings distribution in the later years, right
through the recessionary 1990s. Similarly, aged men experienced a moderate in-
crease in their rates of earnings growth, and upward mobility declined substantially
amongst the youngest groups of men and women (under 25), especially for those at
the lowest earnings levels to begin with. The study did a through investigation on
earnings dynamics of individuals over time. However, it lacks a formal econometrics
examination of quartile mobility.

One study by Beach and Finnie (2001) using longitudinal income tax-based
data examines the cyclical pattern of changes in the earnings distribution and earn-
ings mobility by sex and age groups over the period 1982-1996. Beach and Finnie
analyzed the effects of business cycles on short-run transition probability matrices
for men and women across different age groups and for the two periods of peak
(1988-89) and trough (1991-92). Their results show that the higher unemployment
rate decreases the average net probability of moving up for men, significantly more
than that for women. Beach and Finnie also found that younger workers (20 to 34
years old) of both genders are more sensitive to business cycle effects than prime
and older workers (35 to 64 years old). Moreover, the higher unemployment rate
increases polarization rates across all age and sex groups. Men have the highest
cyclical sensitivity of the earnings at the lower end of the distribution; while for
females, the greatest cyclical sensitivity occurs in the upper end of the earnings
distribution. The study looks at only one-year transition matrices and does not

calculate the long-run mobility rates for the period studied. This paper also lacks a
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formal econometrics assessment of mobility rates.

4.4 History of Immigration process in Denmark
and Canada

As mentioned earlier, Denmark and Canada have different immigration histories.
Denmark has a relatively short history of immigration, whereas a formal immigration
policy in Canada started in 1947.

Until the 1950s, Denmark was a country of net emigration. Denmark was char-
acterized by high labour demand at the end of the 1950s, which triggered labour
immigration, mainly from Turkey and Yugoslavia. From that time until 1973, Den-
mark had a steady inflow of labour immigrants. Then a ban was introduced for
labour market-oriented immigration from non-European Economic Area (EEA) na-
tionals. Immigration continued afterward, but mainly through family reunification.
Since 1979, Denmark has accepted refugees on an annual basis for humanitarian
migration. In the early 1990s, the number of war refugees and asylum seekers in-
creased from former Yugoslavia and other countries. The peak in asylum seeking
was reached in 1992-1993 with the peak in unemployment rate (see Liebig (2007)
for more details).

Like most other European countries, Denmark needs more immigrants in the
labour market due to aging and lower population growth. Unlike immigration poli-
cies in Canada, Australia, and other developed countries, there was no precise skilled
immigration process in Denmark to facilitate skilled immigrants into the economy.
Most immigrants in Denmark came through family reunification, as refugees, and
asylums, especially from non-western countries. Table 4.1 presents classification of
immigrants by purpose of entry into Denmark and Canada. The table shows that in

1999, 73.5 percent of all immigrants arrived in Denmark as a family class or refugee.
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Table 4.1: Classification of Immigrants by Purpose of Entry into Denmark and
Canada

1999 2002 2001 2002 2003 2004 2005

Economic class 109247 126281 155718 137864 121044 133748 156312
. Family Class and Refugees 80680 91i60 94910 01182 100302 102091 105925
Canada Totat 189937 227451 250620 220046 221347 235839 262239
Perventage of Family Class and Refugees 425 4.1 379 3.8 45.3 43.3 40.4
Economic class 1432 1425 1267 1272 131 1674 2044
Family class and Refugees 3980 5096 5958 4150 2740 1963 1386
Denmark
Total 5412 6321 7223 5422 4051 3637 3630
Percentage of Family Class and Refugees 735 78.1 82.5 %.5 67.6 54.0 43.7

Sources: ot Denmaik, Stalistics Denmark, websie www.dsCok
For Canada, Annual Report to Patliament on Immigration, Minister of Public Wosks and Government Services Canada
(2003-2006).
Moreover, the equivalent figure for immigrants of non-western countries was 95.9
percent (Table 4.2). Recently, the Danish Government has introduced green chan-
nels to make it easy for educated young professionals to get a place in the Danish
labour market. For example, in 2002 Green Card Scheme, like Canadian skilled
immigration system, was introduced for professionals of various fields to come and
search for a job in Denmark. If these professionals are successful in finding a job
on their own, they are initially given work permit for three years. Furthermore,
the Danish government has introduced laws to reduce forced marriages. Introduc-
ing the new schemes for attraéting skilled immigrants to Denmark in 2005, reduced
percentage of family class and refugees from non-western countries to 76 percent.
Unlike Denmark, immigration laws in Canada went through major changes
many years ago.® In 1967, Canada introduced a point system based on the per-
sonal characteristics of the applicant to facilitate immigration process for skilled
immigrants. In 1992, family class of immigrants was reduced and government was

committed to a stable inflow of 1 percent of the current population. In 2002, the

6This information is based on a presentation by Genevive Bouchard in Workshop on German
and European Migration and Immigration Policy from a Transatlantic Perspective: Challenge for
the 21st Century. Website: http://www.irpp.org/miscpubs/archive
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Table 4.2: Classification of Danish Immigrants by Purpose of Entry (Economic,
Refugee and Family Class)

1999 2000 2001 2002 2003 2804 2003

Quota refugees [t} 0 0 f (1 L} 0
Other refugees 7 3 10 3 1 2 1
Family reunification to refugecs [ 1 4 1 [ 1 1
Western Family reunification to others 361 302 320 218 140 133 108
countries  Wage earner and independent businessmen 56 &1 54 136 179 171 150
Persons from the new EU Member States 0 0 0 0 272 345
Joh-card scheme Q O 0 16 29 24 2T
Emploved persons (EGEEA) 1223 1230 1080 959 880 844 1056
Quota refugees 151 233 242 212 295 220 M7
Other refugees 1263 1963 2628 1359 89N 576 386
Family reunification to refugees 686 1600 1193 1033 684 463 188
s‘;::;g;n Family reunification to others 1506 1572 1559 1324 730 626 595
countries Wage earner and independent businessmen 86 61 48 68 i 164 163
Persons from the new EU Member States 0 0 0 0 O 0 1
Job-card scheme Q 0 0 24 54 132 208
Employed persons (EC/EEA) 67 73 85 69 68 67 94
Total Economic Class 1432 1425 1267 1272 1311 1674 2044
All Family and Regugees 3980 5096 5956 4150 2740 1963 1586
Immigrants Total immigrants S412 6521 7223 5422 4051 3637 3630
Percentage i igrants Family s = = = - z
:&E‘?zt:”“ of immigrants Family and 735 780 825 765 67.6  SAD 437
Fzzmﬁ)iv(flass anid Refugees Non-Western 2606 4788 5622 3028 2599 27 1476
Non- Countries

Western Total Immigeants from Non-Western countries 3759 4922 5755 4089 2822 2190 1942

Immigrants  Percentage of Fomily and Refugee 95.9 973 017 v6.1 021 434 260
Nonwestern A - . ¥6. 92. 3. R

Seurces: Statistics Denmark, website www.dst.dk
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immigration act of 1976 was replaced to attract young bilingual and educated work-
ers. For example, more points were allocated to applicants with trade certificates,
bilingual skills (French and English), and greater weight on first two years of expe-
rience. There are three main categories of immigrants in Canada, i.e. independent
immigrants (immigrated on the basis of skills, capital, and labour market abilities),
family class (through family reunification), .and refugees. About 56.1 percent of
immigrants, who arrived in 2005, were skilled workers. According to the Canada’s
Immigration Program (October 2004), Canada has the highest per capita immigra-
tion rate in the world. Unlike transitionary immigration policy in Denmark, Canada

has a stable inflow of immigrants.

4.5 Data and Descriptive Statistics

Most of the studies on earnings mobility are based on the cross sectional data which
are useful in measuring income mobility at the moment in time; however, they
are not suited for analyzing movements over time. Our analysis in this study is
based on two longitudinal data sets taken from Denmark and Canada. We analyze
immigrants and natives separately with in and between Denmark and Canada.” For
Denmark, we use the administrative registered data supplied by Statistics Denmark
to Labour Market Dynamic Growth (LMDG). The data contains labour market and
demographic information for all immigrants and natives aged 15 to 70 for the years
1980 to 2003. In this study, we only look at the years 1994 to 2003. The information
about income and demographic variables are accurate since they originated from the
income-tax registers of the government. For Canada, we use micro data of SLID for
the years 1993 to 2004.

All estimation results and descriptive statistics outputs for Canada are weighted

"This is one of the first essays on immigrant-native differences in earnings mobility process.
Future work should focus on different immigrant groups and use some information in SLID, such
as years of arrival and source country.
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by longitudinal weight variables provided by Statistics Canada. For Denmark, a ran-
dom sample of 40,000 individuals per year is drawn from the whole population. The
data is restricted to men aged 25 to 55. The self-employed workers are dropped from
the sample. We look at men who are paid-employed in their main jobs. To con-
trol for business cycle effects, the dynamic model includes aggregate unemployment
rates taken from Statistics Denmark and CANSIM, Table 282-0055. In addition
to the aggregate unemployment rate, the models also control for the level of edu-
cation, marital status, age, levels of work experience, and country of origin.® For
education, we use a dummy variable indicating if a person has at least a high-school
degree at the time of entry into the panel.® Marital status is defined if a person
is legally married or registered partner. Since people in different age groups have
different earnings profiles (Beach and Finnie, 2001), we prefer to divide age into
three groups, i.e. prime (25-35), middle (36-45), and older (46-55). Similarly, for
experience, we have sets of dummy variables for people with at most 8, between
8 and 16, and more then 16 years of experience.!® To control for the country of
origin, immigrants are divided in two main groups, i.e. immigrants from developed
countries and those from the less developed countries.!!

Table 4.3 provides information on earnings'? quartiles and mean characteristics

of immigrants and natives in Denmark and Canada. Immigrants in Denmark are

8Years since immigration might be a significant factor in persistence of or transition into (and out
of) any earnings quartiles. Unfortunately, Danish administrative data set provides no information
about immigrants’ years of arrival. Further, estimation results in essay 2 show that years since
immigration is not a significant factor in wage mobility process in Canada. To have two models,
comparable for Canada and Denmark (and the fact that this variable might have no (or low)
significant effect for Canadian immigrants) we ignored the effect of this variable in our estimation.

9To compare two countries with different educational system, we use a dummy variable for
education instead of years of schooling. We also treat education as a time-invariant variable
because there is small variation in education among individuals in this selected age group.

10Pegple with lower experience, are expected to have lower earnings profile; moreover, experience
more than 16 years is recorded as 16 in Danish data, so we use dummy variables for experience ,
instead of years of experience.

11ist of developed countries includes high-income OFECD countries plus the following rela-
tively smaller countries: Hong Kong, Israel, Singapore, Taiwan, Andorra, Bermuda, Faroe Islands,
Liechtenstein, and San Marino (World Development Indicators ( WDI), 2008).

2Farnings are adjusted by Consumer Price Index (CPI).
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over-represented in quartiles zero and one compared to their Canadian counterparts.
About 14.8 and 37 percent of immigrants in Denmark are in quartiles zero and
one, respectively. The equivalent figures for Canadian immigrants are 7.8 and 26.8
percent. Unlike immigrants, Danish natives are evenly distributed from quartiles
one to four. On the contrary, immigrants in Canada are more accumulated in
the second and higher quartiles. Almost 22.3, 18.3, and 24.9 percent of Canadian
immigrants are in quartiles two, three, and four, respectively. Similar figures for
Danish immigrants are about 19.5, 14.6, and 14 percent.

First, we compare the mean characteristics of Danish and Canadian immi-
grants. Table 4.3 shows that 68.1 percent of Danish immigrants have at least high-
school degrees versus the equivalent figure for Canadian immigrants, which is 80.3
percent. The proportion of married people is much higher for Canadian immigrants.
About 82.5 percent of Canadian immigrants are married or registered partner, while
for Danish the equivalent figure is 66.8 percent. The percentage of immigrants from
developed countries is higher in Canada (48.5 percent) than in Denmark (31.7 per-
cent). One reason is that the immigration policy in Canada before 1962, gave more
priority to immigrants from European countries.!3 The proportion of immigrants in
prime and middle ages is higher in Denmark than in Canada. Similarly, the pro-
portion of experienced immigrants in Denmark is less than that of in Canada. This
could be due to the higher proportion of younger immigrants in Denmark compared
to Canada.

Second, we compare mean characteristics of natives in two countries. Com-
pared to Canada, natives in Denmark are less observed in quartile zero. However,
quartile earnings distribution is very similar in both countries. Further, the mean
characteristics of natives have almost the same pattern in both countries. Third,

we compare immigrant-native differences in mean characteristics between Denmark

13Ty 1950s, 84.6 percent of immigrants were European by birth. The government of Canada
abandoned this policy in 1962.
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Table 4.3: Mean Characteristics of Males by Immigrants and Natives, Denmark and
Canada

Variables Denmark Canada

Immigrants Natives Immigrants Natives

Qo People not working {Quartile Zeroy' 0.148 0.036 0.078 0.080

Q;: People with Earnings in First Quartile 0.370 0.235 0.268 0.207

Juartlies Q.: People with Earnings in Sceond Quartile | 0.195 0.241 0273 0.236
Q2 People with Earaings in Third Quartile 0.146 0.243 0.183 0.244

Qq: People with Earnings in Forth Quartile 0.140 0.243 0.249 0.232

Educated® 0.681 0.760 0.803 0.770

Married® 0.668 0.572 0.825 0.759

Origin (Developed Countries)’ 0.317 - 0.485 -

Age betwveen 25 - 33 0.206 0.303 0.238 0.263

Observed Age between 35 - 45 0.465 0.455 0.416 0.468
Character®sties | oo hetween 45 - 55 0.229 0.242 0.349 0.266
Experienee less then 8 years 0.430 0.079 0.199 0.091

Experience hetween § to 16 years 0.381 (1396 0312 0.247

Experience more then 16 years 0.189 0.525 0.491 0.661

Aggregate Unemployment Rate 7.36 7.36 827 838
Number of Observations 13110 386890 4236 31338

Nuntber-of Individuals 131 38689 706 5223

Note: Source: For Denmark, Registered Administeative Datasets 19942003, supplied by Statistics Deamark 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 12 years of formal education.
3. Married or Registeced Partner.

4- If an immigrant was born in any High-Incone countries ie. OECD countries or Hong Kong, Israel, Singapore,
Taiwan, Andorra, Beemuda, Faroe Islands, Liechtenstein, and San Marino {World Development Indicators, 2008)
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and Canada. We observe that in Denmark, immigrants have higher proportions in
quartile zero, while in Canada there is no big difference among immigrants and na-
tives. Further, the difference between immigrants and natives in probability of being
in quartile one is higher in Denmark than in Canada. Immigrants in Denmark have
less proportion of at least high-school diplomas, compared to natives; the opposite
is true for Canada.

One of the objectives of this essay is to study the factors affecting transitional
rates into and out of the four earnings quartiles and quartile zero (unemployed and
non-employed people). To do this, we calculate the mean characteristics of different
persistence and transition states among immigrants and natives for both countries.
Tables 4.4 and 4.5 provide this information. Persistence in this table refers to in-
dividuals’ staying in the same quartile one year after, whereas transition refers to
individuals’ movement from the origin state to any other destinations in the distri-
bution. Looking at these tables, we observe that individuals in any persistence in (or
transitions into and out of) any earnings quartiles have different mean characteris-
tics. For example, It is appeared that the proportion of individuals with high-school
degree is positively correlated with persistence in the higher quartiles. This is true
for immigrants and natives, but with different magnitudes. The same pattern is
true for proportion of married people. Further, immigrants from developed coun-
tries are more apparent in the higher quartiles. On the other hand, natives and
immigrants have the higher proportion of prime age group in the lower quartiles.
These examples show that observed characteristics, reported in Tables 4.4 and 4.5,
might be significant factors determining differences between immigrants and natives
in probability of being in any earnings quartiles.

Mobility and stability in the raw data is examined through transition matrices.
A transition matrix is constructed as follows: First, both immigrants and natives,

who are working, are ranked together according to their earnings for each year.
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Table 4.4: Mean Characteristics of Males by Persistence in Earnings Quartiles,
Immigrants and Natives

Denmark
Immigrants Nafives
Observed — . —
Characteristics Persistence in Quartiles Persistence in Quartiles
Q' | Q1 | Q| Qs | Q] Q| Q| Qf Qi | O
Eduented? 0617 | 0.622 | 0674 | 0786 | 0914 | 0580 | 0608 | 0738 | 0.827 | 0906
Married* 0591 | 0636 | 0709 | 0730 | 0741 | 0273 | 0449 | 0567 | 0636 | 0708
Crigin (Developedy! (269 | 0.284 | 0.288 | 0.399 | 4585 - - - - -
Age (2535 0449 | 0333 | 0250 | 0239 | @169 | 0378 | 0349 | 0328 | o288 | 0230
Age {38~ 45 0.395 | 0466 | 0.504 [ 0494 | 0485 | 0410 | 6.317 | 0456 | 0467 | 0.510
Age (43 - 55) 0156 | 0.200 | 0.245 | 0267 | 6347 | 0212 | 0235 | b216 | 0245 | 0259
Experience < 8 years 0842 | 0533 | 0235 | 0216 | 0193 | 0474 | 0123 | odf | 0044 | G048
Experience 8 -16 vemrs | 0040 | 0374 | 0445 | 0463 | 0455 | 0413 | 0435 | 0403 | 03568 | 030
Experience >16 years 0018 | D093 | 0319 | 0321 | 0352 | 0114 | 0441 | 0555 | 0.588 | 0.361
?,;;2;2:; t‘;’:m 998 | 2482 | 1338 | 1046 | 1391 | 4976 | 47180 | 53824 | 57191 | 72363
Canada
Immigrants Natives
Ohserved ) R . . . . . .
Characteristics Persistence in Quartiles Persistence in Quartiles
Q' | Q1 | Q| Q] Qi | Q| O Q: Qs | QU
Educated’ a8t4 | 0710 | 0708 | 0.875 | 0916 | 0330 | 052 | 0705 | 0850 | 0.927
Married® o661 | 0751 | o885 | o830 [ osse | 0301 | 0ea3 | o7x3 | 08a2 | o872
Origin (Developed) * oun | 0333 | 0405 | 0.504 | 0.678 - - . ; -
Age(25-35 0339 | 0335 | 0250 | o222 | 0148 | 0244 | 0387 | 3o | 6263 | 0ast
Age (35 ~45) 0210 | 0420 | 0444 | 0418 | 0405 | 0372 | 042t | 0489 | 0469 | D532
Age (45 - 55) 0451 | 0245 | 0297 | 0360 | 0447 | 0284 | 0192 | o210 | 0268 | 0287
Experience < 8 years 0.628 | 0323 | 0150 | 0,125 | 0.104 | D483 | 0.09 0.072 0062 | 0.038
Experience $-16 years | 0.106 | 0.330 | 0393 | 0264 | 0260 | 0182 | 0329 | o261 | 0232 | 0215
Experience >16 years 176 | 0338 | 0457 | 0611 | 0836 | 0.333 | G582 {.667 d.686 | 0.7
g‘l‘;:’;':‘l "i’fm 33 | 708 | e | si | s | 1mms | sors | ams | arir | ae2s

Note: 1-This excludes the people who are retired, getting education or on leaves.
2- Having at least 12 years of formal education.
3- Married or Registercd Partner.
4 If an inmigrant was bora in any High-lucome countries i.e. OECD countries or Hong Kong, Israel,
Singapore, Taiwan, Andorra, Bermuda, Farce Islands, Liechtenstein, and San Marino (World
Developnent Indicators, 2008}
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Table 4.5: Mean Characteristics of Males by Transition into and out of the Earnings

Quartiles, Immigrants and Natives

Denmark
Immigrants Natives
Lowest Part | Middle of | Uppermost | Lowest Part . Uppermost
Observed of the the Part of the of the ll\zi;d;?ﬁlgf-s Part of the

Characteristics Earnings Earnings Farnings Farnings I)is:t;';l)mir:; Farnings

Distribution | Distribution | Distribntion | Distribution | & " Distribution

9To | 1Ta | 1Ta |2Te |3Ta [4Te |0Tw | 1Te |1Te | 2To | 2To | 4Te

1 0 2 i 4 3 1 o 2 1 4 3
Educnted® 0568 | 0.547 | 0.644 | 0637 | 0.766 | 0.755 | 0508 | 0.508 | (681 | 0.654 | 0.857 | 0821
Married’ 0.607 | 0.573 | 0.666 | 0.655 | 0699 | ness | a2%1 [ 0283 | 0477 | 0.306 | 0004 | 0635
Origin 0317 | 0197 | 0232 | 0238 | 0308 | oz | - - ; ; . -
{ Developed;
Age { 25 35) 0.483 | 0457 | 0412 | 0338 | 0320 | o1s2 Joa3s [ o302 | oate | 0378 | 0304 [ 0205
Age (35— 45) 0.400 | 0.403 | 0.432 [ 0458 | 0461 | 0.528 o386 [ 0308 | 0397 | 0420 [ 0440 | 0477
Age (45~ 55) 0.117 | 0140 | 0,153 | 0200 J o2 | o280 o179 | 0210 | aurse | 0093 | 0167 | 0228
:;‘:ﬁ“”“"“" 0.798 | 0.7a4 | 0524 | 0.401 | 0364 | 0233 | 0378 | 0206 | 0132 | 0.063 | 0.098 | 0056
i}é‘fl’ri"“’"“’s'“' 0.176 | 0.230 | 0.380 | 0.440 | 0427 | 0.434 | 0469 | 0496 | 0471 | 0470 | 0450 | 0412
Ejgfﬂf;r"’"“”" pa24 | 0.026 | 0.097 | 0.159 [ 0200 [ 0333 Jousa| v20s | 0397 | 0ass | w452 |0sn2
Number of 600 | 422 | 3500 | a3 | 206 | 159 | se0a | 3850 | 14474 | 13437 | 10625 | 8837
Observations
Canada

Immigrants Natives
Lowest Part | Middle of | Uppermost | Lowest Part | Middle of Uppermost
Observed of the the Part of the of the the Part of the

Characteristics Earnings Karnings Earnings Earnings Earnings Earnings

Pristribution | Distribution | Distribution | Distribution | Pistribution | Distribution

¢To | ITo | 1Te | 2Ta | &Ta |4To |0Ta | 1To | 1To | 2Te | 3Ta |4To

t 0 2 1 4 3 1 0 2 i 4 3
Educated® 0765 (06724 | 0736 {0.77¢ [ 0908 | 0903 | 0570 | 0.580 | 0746 | 0.701 | G884 | 0862
Married* 0604 | 0575 | ogao [ 0793 [ ns2s [ o849 Joe7i [ 0713 | 0eve [ 0725 | axog | o8
Origin 0.383 | 0503 { 0380 | 0402 | 0477 | 0sis | - - - - - -
(Developed)
Age{ 25-35) 0341 | 0457 | 0472 [ 0398 | 0324 | 0202 [ oag0 | oass | 0457 | 0361 | 0353 | o235
Age (35— 45) 0391 | ow2e] o3wr | oa3s [ 0313 ) a3 J o299 | 0290 ) 0388 ] 0392 | 04ss | oass
Age (45« 55) 0268 | 6214 § 0141 | 0169 [ 0363 | 0422 J o221 [ 0252 | 0155 | 0247 | 0161 [ 02w
if;f{’ri"""“"g 0588 | 0.401 | 0258 | 0182 [ 0278 | ties | 0.192 | 0080 | 0.097 | 0.05a | 0076 | 0.033
E:g:f;"i"““’x""’ 0221 | 0165 [ 0.300 | naos | 0229 | @252 | 0350 | 0.426 | 0333 { 0291 | 0326 | 0270
5‘3"’;"""“‘ >16 Yoo 0434|0343 | 0art | 0403 [ 0582 | nass | 0485 | 0568 | 0655 [ 0598 | 0697
Number of 25 23 |78 Joes fve Jwz | ow | 99 | 527 | es3 | w7 [ 792
Ohservations
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On the basis of these ranks each individual belongs to one of the four quartiles.
The people who are not working are directly assigned to quartile zero. The same
procedure is applied for each year. The transition is recorded by an indicator variable
tt o where t! ; is equal to 1 if an individual ¢ move from the origin quartile “0” to
the destination quartile “d”. If “d” is equal to “0” then it is recorded as stability.

For the whole sample, the transition probabilities and stabilities are calculated by

the following formula (for more details, see Burkhauser, et al. (1997)).

N
Poa= Zt;d/N (4.2)
1=1

Where N is the total number of individual in the origin quartile.!* Table 4.6
shows transition matrices of immigrants and natives for both countries. This table
reveals several interesting relationships and patterns among immigrants and natives.
We also examine the issue of state dependence in the raw data.

There are some differences and similarities in transition matrices among Dan-
ish and Canadian immigrants. For example, immigrants in Canada have higher
stability in any earnings quartiles than their Danish counterparts. Upward mobility

is higher than the downward mobility for immigrants in both countries, but with

higher ?n-aigfifﬁaémfw&:ﬁarﬁghﬁr_ﬁmigranfé.

The full transition matrices show that the vast majority of movements reach
adjacent quartiles for both immigrants and natives. For example, for immigrants in
Canada, the probability of moving from quartile one to quartile two is 10.4 percent,
higher than that of moving from quartile one to quartile four, which is 0.7 percent.
The equivalent probabilities for natives are 12.4 and 0.5 percent, respectively. For
Denmark, the probability of moving up to quartile two from quartile one is 13.5

percent, higher than that of moving from quartile one to quartile four, which is

0.8 percent. The equivalent figures for natives are 17.6 and 0.6 percent. There

MFEor the Canadian data, this probability is weighted by longitudinal weight variables provided
by Statistics Canada.
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Table 4.6: Quartile Mobility Rates, Conditional Probability of Leaving Previous
Years Quartile by Immigrants and Natives

Denmark
L ________________________________________________________________ |
Immigrants A
Origin Destination Quartile Direction
Quartile Qq O O, Qs Qy Down  Stable Up
Qo 0.554 0.383 0.034 0.0i8 0.009 0 0.554 0.444
O 0.096 0.726 0.135 0.035 (.008 0.096 0.726 0.178
Q: 0.036 0.195 0.392 0.164 0013 0.231 0.592 01477
Q; 0.019 0.049 0.199 0.612 0.121 0.267 4.612 0.121
04 0.018 0.012 0.022 0.094 0.853 0.146 0.853 ¢
Total 0,152 0.371 9192 0.145 0. 140 0.141 0.674 0. 185
Natives
(O] 0.406 0.440 0.083 0.045 0.025 ¢ 0.400 0.593
Q 0.047 0.738 0.176 0.032 0.006 0.047 0.738 0.214
182 0.014 0.160 0.639 0.173 0.014 0.174 .639 {.187
Qa (L.010 0.027 0.163 0.675 0.125 0.200 0.075 0.125
Q4 0.009 0.007 0.013 0.108 0.863 0.137 0.863 0
Total 0,035 4.236 0.242 9.243 9.244 6.138 0.713 0.147
Canada |
Immigrants
Origin Destination Quartile Dircction
Quartile ‘
Qo Qi Q2 Q2 Qs Down  Stable Up
Qo 0.848 0.125 0.026 0.006 0 G 0.548 0.187
Oy 0.030 0.849 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
O 0.003 0.011 0.148 0707 0.129 0.162 0.767 0.129
Q4 0 0.003 0.014 0.099 .883 0.116 0.883 0
Total 0079 0268 0223 0,179 0249 [ 0.095 0.804  0.10]
Natives
Qo 0.9349 0.043 0.012 0.008 0.006 0 0.93¢ 0.069
Q 0.016 0.843 0.124 0.012 0.005 0.016 0.843 0.141
Qs 0.005 0.106 0.748 0.131 0.009 0.1l 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 0.8149 0
Total 0.080 6.207 $.236 0.244 9.232 .09 6.800 0. 1040
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is a positive correlation between the initial quartile and downward mobility and
a negative correlation with upward mobility for immigrants and natives in both
countries. Thus the quartile and its lag are not independent, and being in ‘one
quartile one year increases the probability to be in the same quartile the year after
(state dependence). Our findings confirm Brodaty’s (2007).

In Canada, immigrants in lower quartiles this year, are more likely to move
down to the quartile zero the year after, compared to natives. In Denmark, the prob-
ability of moving down to the quartile zero from any of the four earnings quartiles
is higher for immigrants than natives. Moreover, immigrants compared to natives
have more chances to move down to their next quartiles next year if they are in the
second and third parts of the earnings distribution this year.

To see if there are any differences in earnings dynamics among immigrants
with different origin, we calculated transition matrices for immigrants from devel-
oped and less-developed countries in Denmark and Canada (Table 4.7). Immigrants
in Denmark from less developed countries are over-represented in the first and mid-
dle parts of earnings distribution and less observed in the last parts, compared to
their counterparts from developed countries. Exactly the same pattern is observed
in Canada. In Denmark stability in every quartile is higher for immigrants from
developed countries than those from the less developed. Further, in Denmark im-
migrants from both developed and less developed countries have the higher upward
mobility rates than the down-ward. In Canada, upward and downward mobility

rates for both types of immigrants are quite similar.
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Table 4.7: Quartile Mobility Rates, Conditional Probability of Leaving Previous
Years Quartile by Country of Origin (Developed and Less Developed)
Denmark

Country of Origin (Developed)

Origin Destination Quartile Direction

Quartile Qv Qq Q: Q3 Oy Down:  Stable Up
Qo H.023 0.301 0.042 0.016 0.016 0.000 6625 0.375
Oy 0.071 4.770 0117 0.030 0.012 0.071 0770 0.159
0 0.032 0.169 0.619 0.166 0.014 0.201 0.619 0.180
Q3 0.013 0.036 0.125 (1.690 (0.135 01758 1.690 0.135
Q4 0.015 0.009 0.012 0.068 0.893 0.105 0.895 0.000

Total 2115 0.313 {166 162 0.244 O.1H €.745 0144

Country of Origin (Less Developed)

Qo 0.332 0.409 0.032 0.019 a.007 0.000 0.532 0.408
Q, 0.106 §.710 0.1 0.037 (L.006 0.106 0.710 0.184
Q> 0.038 0.205 §.582 0.163 0.012 0.243 £.582 0.175
Q; 0.023 0.033 0.240 6.569 0.112 0.318 £.369 0.112
Qy 0.022 0.017 0.035 0.127 799 0.201 1.799 0.000

Total 0170 0,398 4203 137 0.092 0.153 0.641 4.204

Canada

Country of Origin (Developed)

Origin Destination Quartile Direction

Quartile =, 0 Q2 Q3 Q4 Down  Stable  Up
Qy 0.817 0.136 0.030 0.018 0 0 0.817 0.184
O 0.044 0.803 0.114 0.035 0.004 0.044 0.803 0.153
Q); 0.007 0.114 .699 0.159 0.020 0.121 0.699 0.179
Qs 0.002 0.014 0.138 $.720 0.106 0.894 0.720 0.106
Qq 0 ~0 0.009 0.079 0.912 ~(,088 4.912 0

Total 0.058 0.194 1190 0.215 1.338 0.100 0.802 0.098

Country of Origin (Less Developed)

Jo 1.858 0.118 0.023 0 0 0 858 0.141
O 0.023 0.860 0.098 0.010  0.009 0.023 11860 0.117
Q; 0.007 0.126 1739 0100  0.008 0.133 .739 0.108
Qs 0.005 0.007 0.128 .689 0.162 0.148 0.689 0.162
Q4 0 0.009 0.022 0.140 0.829 0.171 0.829 0

Total £.106 0.3 ©.249 6.145 0.166 0.091 (.805 0.104
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4.6 Model and Empirical Specification

To analyze any movements into and out of any earnings quartiles, we choose a dy-
namic unordered multinomial logit model.!> We analyze the dynamic structure of
the model as a first-order Markov process. Let assume that individual ¢ belongs

to alternative ¢ at time t. We suppose that utility V.*, is the sum of a determinis-

igt
tic component, U,,, that depends on regressors and unknown parameters, and an
unobserved random component, €;q:

Vigt = Uigt + €igt (4.3)

This is called an Additive Random-Utility Model (ARUM ). We observe the
outcome Y;;=q if alternative ¢ has the highest utility of the alternatives. It follows

that:

Pr(Ye = q) = Pr(Viyy > Viy) = Pr(Vyy = Viyy <0), forallj  (44)

iqt

and given (4.1),

Pr(Yy = q) = Pr(eiji — €igt < Uigr — Uijt), (4.5)

Now assume that individuals indexed by i (i= 1, 2,..., N) belong to any of
the following five mutually exclusive and exhaustive boundaries (alternatives) of

earnings vpercentiles of q at time ¢ (t= 1,2,..., T) as below:

g, = 0 [0] (Individuals who do not work)

= 1 (0,25] (Individuals with earnings in the range from minimum observed

value to the 25th percentile)

15 As discussed in essay two, another alternative in this context would be an ordered probability
model. However, it is not clear to what extent this would have changed the estimation results
(more discussions in Cameron and Trivedi, 2005)
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e g, = 2(25,50] (Individuals with earnings between the 25th and the 50th per-

centile)

e g, = 3(50,75] (Individuals with earnings between the 50th and the 75th per-

centile)

o g, = 4 (75,100] (Individuals with earnings between the 75th and the 100th

percentile)

Let the value, for individual i, of belonging to quartile ¢ at time ¢t (Usg) be

specified as:

Uigp = Xit-Bg + Zis.vqg + D;.04 (4.6)
and given (4.1), V;7, can be written as:
‘/z;t = Xit.ﬂq -+ Zit~’7q + Dléq + €ige (47)

Where error term, €4, is composed of an individual-specific unobserved effect
(time-invariant but varying across individuals) and a random error (varying across

both time and individuals) as below:

€igt = Mig + Vigt (4.8)

X is a vector of time varying observed variables, including age dummies,
marital status, levels of work experience, and the aggregate unemployment rate. Z;
is a vector of dummy variables indicating the previous earnings quartile occupied
by the individual ¢ (time state dependence). For Canadian immigrants, we drop
observations in extreme transitions from quartiles three and four to one, similarly
from quartiles one and two to four. This is due to the fact that there are few moves

in these transitions, which make it difficult to get the parameter estimates. For
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usual identification purpose, we take quartile zero as the reference quartile. D; is a
vector of time-invariant variables, including dummies for education and the country
of origin (developed or less developed).

The assumption regarding the error term, €;4, can be summarized as follows:
€igt 15 composed of two terms: v and p;,. Where v,y is assumed to follow a Type
I extreme value distribution and p;, is an unobserved, individual specific factor and
independent of X;; and D;, but not Z;; (endogeneity problem).

Given the distribution assumptions of vy, the probability of observing indi-
vidual 4 in quartile ¢ at time ¢, conditional on X,;, Z;, D;, and pu,, can be written

as a five-state multinomial logit as:

exp(Xitﬁq + Zit-’Yq + Dqu + ,U‘iq)
Zj:O C.T,'p(Xit.,Bj + Zit-')/j + Dzéj + ,U,U)

Where X is a vector of all explanatory variables in the model. To control for

Piu(q/ X, pig) = (4.9)

the endogeneity problem, we follow Wooldridge’s (2005) approach and define the
distribution of the unobserved effects, u;,, conditional on Z;; and the mean values
of exogenous time-varying variables over time (X;). Z; is a vector of initial earnings

1

quartiles. 1® 1, can be written as:

Hig = Xqu + Zﬂ.pq + Viq (410)

Therefore conditional probability of (4.5) can be modified as:

exp(Xit-ﬂq + ...+ Xz)‘q + Zil-pq + l/,‘q>

4 > (4.11)
Zj_—_o exp( X0 + ... + Xi Nj + Zi.p; + v45)

Py(q/ X, Xi,Zil,Viq) =

Assuming a discrete distribution for the unobserved factors implies that the
cumulative distribution function is approximated by a step function (Mroz, 1999).

In particular, the distribution of v;4 is given by:

16 As mentioned earlier in this essay, for the usual identification purpose, quartile zero has been
taken as the reference group.
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Prvg=v]")=mp,m=12,....M (4.12)

Where,

Tm > 0 (4.13)

Tm 18 the probability that the unobserved factor takes on the values of v, 1.
To be specific, we assume that there are m types of individuals and each individual,

%, at any quartiles of ¢ is endowed with a set of unobserved characteristics, v".

To estimate simultaneously the parameters G;, vq 040 Aq, Pgo (V;,...,Véw ), and
(p1,---,Pm), we use a logistic transformation as:
m M .
>_j=1zp(p;)
Where,
O0<m, <1 (4.15)
and
M
d Tm=1 (4.16)
m=1

To select the number of support points, we calculate the value of AIC and
BIC when an additional point of support is added. We stop adding more support
points to the model when either value starts increasing.

The likelihood contribution for individual 7 with observed quartile states ¢q1, . . ., gr

given all observed and unobserved effects can be written as:

T
Li(v;) = Hpit(Q/Xa Xi, Zi1, vig) (4.17)

t=2

and therefore,
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exp(Xitﬂq + ...+ Xz)\q + Zil‘pq + Viq)

]:—12 Z;:O exp(th,Bj + ...+ Xz/\g —+ Zil-pj + Vij)
Where v; is a vector of v,y for ¢= 0, 1, ..., 4. As earlier mentioned there

are m types of individuals with the set of unobserved characteristics, 1", that is a
vector of (u;, e ,I/é\/[ ). Therefore, I can write unconditional log-likelihood function

for individual 7 as:

LogL;(v;) = log Z Tm-Ls(vg") (4.19)

and finally,

er i +.+7Z + X, Ag + Z; +y;
LNT—ZIOgZH Tm.- > P(Xiv-Ora t-7q 1-Pg + Vig)
m=1 t=2 ] =0 Gl‘p(th ﬁlj + ...+ Zzt Vi + X /\ + Zzl -Pj + I/”)

(4.20)

4.7 Empirical Results

In this section, we report estimation results from maximizing!? the likelihood func-
tion'® of the multinomial logit model controlling for the endogenous initial conditions
problem and unobserved heterogeneity. To show the efficiency of the model specifi-
cation, as well as to distinguish between spurious and structural state dependence,
we estimate the model when there is no control for the endogenous initial conditions
problem and unobserved heterogeneity factors.

We experimented with different support points to find the best fitted models.
We stopped adding more support points when either the AIC or the BIC stopped

decreasing. The results are presented in Tables 4.8-4.11. For Denmark, we found

17We tried with many different starting values to get the converged estimates of the parameters

and to avoid multiple local optima
18The likelihood function for Canadian data is weighted with weight variables provided by statis-

tics Canada.
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Table 4.8: Discrete Factor Model (DFM) Specification for Danish Immigrants, In-
formation Criteria (AIC and BIC), Number of Parameters, and Value of Objective
Function

Meadel Specification . .
) Number of Value of
Control for Control for Number of AIC BIC Parameters  Ohiective
. ) arameters S
Unobserved Endogenous Support Functinn
'Heterggeneity {nitinl Condition Points
No No ! 207151 20084.4 52 -10305.5
No Yes | 20459.4 209151 88 -10141.6
Yes Yes 2 20274.2 20755.8 93 -10044.1
Yes Yes 3 201743 20081.8 9% -09089.1
Yes Yes 4 201679  20701.3* 103 -9980.9
o ]

Note: Figures are based on the estimation results presented in Tables 4.13 and 4.14.

that models with three and four!'® support points (unobserved types) for immigrants
and natives, respectively, fit the data quite well. Similarly for Canada, models
with three and four support points fit the data well for immigrants and natives,
respectively.

As expected, assuming that the initial conditions are exogenous and also ig-
noring unobserved factors generates inflated estimates of the degree of state depen-
dence. When the model ignores the effects of unobserved factors, it erroneously
assumes that the correlation between state dependence variables and time-invariant
unobserved factors is zero. This invalid assumption overestimates state dependence
parameters. Comparison of parameter estimates of the state dependence variables
(the 7's ) in the models with and without controlling on these factors confirms the
argument (Table 4.12). This is in line with many other studies on dynamic anal-
ysis frameworks of discrete choice modeling, for example, Brodaty (2007), Stewart
(2007), Hansen et al. (2006), and Henley (2004).

Because the models presented in this paper have a non-linear nature, the

19The model with five number of support points for Danish natives did not converge. Hence, we
stopped adding more support points after four support points.
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Table 4.9: Discrete Factor Model (DFM) Specification for Danish Natives, Infor-
mation Criteria (AIC and BIC), Number of Parameters, and Value of Objective
Function

Model Specifieation . .
Numberof  Yalue of
Control for Control for Number of AIC BIC Pa r‘i ! _ Objective
\ N . ameters .
Unobserved Endogennus Support Function
Heterogeneity Initial Condition Points
No No 1 556897.7 5573087 48 -278400.8
No Yes i 5465348 5472199 80 -273187.4
Yes Yes 2 538787.6 3395497 89 -269304.8
Yes Yes 3 5358514 S36656.3 94 -267831.7
Yes Yes 4! S34330.5 3351783 99 -267066.2

Note: Figures are based on the estimation results presented in Tables 4.15 and 4.16.

I- Ne convergence after number of supports, 4.

Table 4.10: Discrete Factor Model (DFM) Specification for Canadian Immigrants,
Information Criteria (AIC and BIC), Number of Parameters, and Value of Objective

Function

Mlodel Specification
T . Value ¢
Number of alue of

Caontrol for Control for Number of AlIC BIC o . Ohjective
Unabserved Endagenons Support Parameters Function
Heterogeneity  [nitial Condition Points
No No 1 4717.6 4936.5 48 -2310.8
No Yes 1 4530.2 49222 34 -2185.6
Yes Yes 2 4485.4 4891.2 §9 -2133.7
Yos Yes 3 4459.5 4888.1 94 -2135.7
Yes Yes 4 4459.9* 4911.3% 99 -21309
L -]

Note: Figures are based on the estimation results presented in Tables 4.17 and 4.18,
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Table 4.11: Discrete Factor Model (DFM) Specification for Canadian Natives, In-
formation Criteria (AIC and BIC), Number of Parameters, and Value of Objective
Function

Model Specification

L EC . Numbser of _Value of
Control for Control for Number of ARC BIC Pars  Ohjective
. arameters S
Unobserved Endogenous Support Function
Heterogeneity  Initial Condition Points

No No 1 33239.90 33353.9 48 -16587L.5

No Yes 1 31745.8 322969 84 -15788.9

Yes Yes 2 31383.3 31969.2 89 ~15603.6
Yes Yes 3 311928 31809.5 94 -15302.4
Yes Yes 4 RITIF LA J1660.5 99 -15406.2

Yes Yes 5 31048 4+ 317307 104 -15420.2

Note: Figures are based on the estimation results presented in Tables 4.19 and 4.20

magnitudes of the coefficient estimates provide little information about the size of the
effects of the observable covariates. Therefore, our attention in this research focuses
more on the estimated transition probabilities, downward and upward mobility rates,
proportion of spurious and structural state dependence, and type-specific transition
matrices. However, before any discussions, we found that all state dependence
parameters and their initial values are statistically significant. The comparison of
state dependence parameters can be interpreted as a comparison of probabilities for
people who have the same characteristics. Moreover, state dependence parameters
can be interpreted as a measure of labour market flexibility (Brodaty, 2007). For
example, almost all coefficients in Table 4.12 are positive and statistically significant,
indicating that labour market flexibility makes the transition towards the quartile
zero less probable. The detail estimation results are reported in Tables 4.13-4.20.
Tables 4.21-4.24 report conditional probabilities of leaving previous year’s
quartile with and without controlling for endogenous initial conditions problem and
unobserved heterogeneity factors. As expected, when controls for these factors are

incorporated in the model, there is a reduction in estimated stability rates and an
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Table 4.12: State Dependence Coefficients, with and without Control for Endoge-
nous Initial Condition and Unobserved Heterogeneity

Without Control With Control

Danish Immigrants

Qi Q: Qs Q4 O Q2 Q: Q4

2,263 322t 2.608 1.613 1.558 2788 2.397 LS

Quey QOTTHI* 189 ©288)%  (0460% | (0.098p%  iB2083%F DI P (0.489) ++
Q? LOI2 $.759 5.252 1.879 1.399 4,562 4.697 1.408
-2t-1 060 (02300 O3t (a8 | 019m 0259yt 0.352) v ©7T1)
0 (.868 5188 7426 6.507 1.001 4.681 7.003 6.333
3it-1 (0.20056% DA (@365 (4Rl | 035mrr (AT D4I8I Y (0.483) 4
Q4 0.611 2408 3100 8.663 -0.509 2779 5.004 7.535
41 ©412% (042014 (Q30Lpe (N48YeH (0.485; (0.452)%+  (DA2R) % (D.464) *+

Danish Natives

Q 2.408 3.062 2.026 0.472 1.588 2.356 1.930 0.856

tit-11 D031 QOSTIe 000t D120 | 0039 0.065)** (1.003y*+ {0.134ys*

0] 2216 5.836 5337 2.856 1.343 4.120 4.347 2.698
22411 O31)*¢ (00603 %% D063+ (0116 +¢ | @060 IO (0100 (0.1285%*

Q {.653 5.094 7.774 6.440 3489 3717 6136 5.320
W3-y 0077 % (86w (DN 0419y | D082 0003 (UI0P (D3P

5. -1.299 1.526 5.486 8.150 -1 102 1292 4.180 5.099
Quieny MOS1Y** OOy (01631 (0115 | A0 109 @Sy (0130

Canadian Immigrants

5144 5.268 4.085 2.740 2.909 2915

Quen (28 (0LEDE (D853 - D450 0T89)  (1LO66)* -

0 4978 8.983 7976 B 1.16) 3.337 4127 }
2it-1 {D.614)* (0.798144 97T 0.790) {0.930)%* (L27ye

0 R 10.092 12.349 13.433 B 7.737 10.216 19.141
V31 Q57954 26260 (4000 (6.85% (6.888y¢ {8.365y%¢

Q ) B 8.363 1271 16447 B 5.663 10,115 20,946
A1 BATIM ATIDM (4563 (11.533) (11.544) (12271

Canadian Natives

0 6.581 5.893 4.241 2.991 3713 3,556 2472 1.393
tith | re3pe 0258 035 0378 | @29pr 02 @373 (0.549)%
5.967 9.116 81455 5.083 3519 5497 4.846 2.958

Qay (0253 @315 0400p% (3o | 0206 @35 ({0385 (0.0
Q ) 3725 7.373 9902 T.R16 2.649 4.895 6.387 5150
A (0280F  @AMSPF (B38| @37 T (03050 (04605

Qs 2.35 4.653 8.519 9.953 1.894 3.838 6.139 6.500
4it-1y (©408 (03824 @425y @ipr | wsser st 0480 0480

Note:  Fipures inskle the parentheses are the Standard errors.
** Parameter estimate is significant at 5 % level of significance.
* Parameter estimate is significant at 10% leve} of significance.
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Table 4.13: Dynamic Multinomial Logit Model of Earnings Quartiles for Danish
Immigrants, (No Control for Endogenous Initial Conditions and Unobserved Het-

erogeneity)
Estimated Equations
Explanatory Variables Qi Q: Qs Q4
State Quep 2.263 3221 2.608 1613
Dependence (0077y+4 D189y {0.288y+ (0.469)+*
Qxen L.9I2 3.759 5.252 1.879
70164y (0.230)" @311y (0,680
Qsen 0.868 5.188 7.426 6.507
' {0.292)4+ £0.310y5% 11 365y ©0.481)*
Quen 0.611 2.408 5.100 8.663
{041 2)%% (0.420)*% 10.391 e {0.4821%4
Observed Educated 0,124 .344 0625 1016
Covariates {076y £0.092)* ((L122)%# {0.200)%
Married 0.015 0.055 .161 0.114
(0L.076) 10.098) {0.118) (167
Origin {Developed) -0.029 -0.123 0.116 1,588
(0.087) (0.109) 0124y 0.139)%*
Age ( 25 - 35) 0.482 0.846 1.001 LOST
(0.112)+» (0.146)%* UAFENY i0.2471%+
Ape (35 - 45) 0.327 0.646 0.706 0.632
' L1013+ (0.126y+* (0.143 jo¥ (0,190)%*
Experience < 8 years -1.146 -2.105 -1.968 -1.438
(0.185y%» {0.198y** 10.217y* 0.2751%¢«
Expertence > 16 years .394 -L 101 -0.944 0823
{11.186)%# (0,195 * {0.206)%* (0.239)%*
Unemployment Rate 0,135 SN 0.067 -0.054
(L0217 10027y + (124 (0.045)%
Tovfersen nf 1.230 -1417 -3.151 -4.893
Intercept (0.240p%» (0.325)°+ 0414+ i0.588)
Number of Observation 13110 Log-Likelihood -10305.56
Numbcer of Individuals 1311 AIC 20715
Number of Parameters 48 BIC 209344

Note:  Figures inside the parentheses are the Standard errors.
#+ Parameter estimate is significant at 5 % level of significance.
* Parameter estimate s significant at 10% level of significance.
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Table 4.14: Dynamic Multinomial Logit Model of Earnings Quartiles for Danish
Immigrants, (Control for Endogenous Initial Conditions and Unobserved Hetero-

geneity)

Explanatory Variables

Estimated Equations

Qi Q: Q: Qq
State Qseny 1.558 2788 2.597 1.013
Dependence ‘ (0.008)++ (0,208 *+ {6.330) ++ (04897 %4
Qe 1.399 4.562 4.697 1.408
10,190 *+ {0.259) ++ {0.352) #% ©77H
OQxn 1.0 4.681 7.003 6.333
- {0,350 #+ (37234 0.418) *+ (0,483 ++
Quen -0.509 2779 5.094 7.535
- {0.485} {0452y ** {0.428) ++ (0.464) *+
Observed Educated 0.187 0.380 (.619 1.115
Covariates (0.096) *+ (0.128) +% {0.137) ++ {0233 *+
- £ 1 My
Ase {25 -35) 0.235 0.475 0.446 (.51}
i0.262) (0,326} (O.3TL) ++ (0.515)
Age (33 -~ 45) 0.227 0.625 726 0.806
’ ©.184) {02253 *+ (0.251) #¢ (0.320) *»
Married (1130 -0.258 -0.339 -0.376
18.155) 10.204) (0.241) 0.361)
Experience >16 vears 0.457 0.523 .400 0.535
(0.36M 0372 0.391) 0.449)
Experience < 8 years 0.766 0.746 0.649 0.814
0.408) {0438} 0473 {1585}
Unemployment Rate -0.281 0.322 -0.244 -0.192
(0.029)## (038 ## {0,045+ (G062 +*
Origin (Developed) 0.277 0.003 0.352 1.948
(D.1233 %+ (0.149) €0.149) *+ {0.202) #*
1 ot , ) 3.82% 0,121 -1.987 -3.675
- p s, N AN A
Pri f41.8% Typel g isiy s {540 {0.662) ** (0.848) +#
3.615 2200 -0.894 -3.153
. £ o, Py J
Pr2 f45.6% Type2 (0.430) 4% (0.535) #* {0.616) {0.895) *+
. 1170 0.164 -1.572 -4.301
. 3 68 .
Pr3 | 12.6% Typed o isayes (0.547) {0.581) *+ (0.783; +*
Number of Observation 13110 Log-Likelihnod  -998%.16
Number of Individuals 1311 AIC 201743
Number of Parameters 98 BIC 20681.8

MNote:  Figures inside the parentheses are the Standard errors.

#* Parameter estimate is signiticant at 5 % level of significance.

*
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Table 4.15: Dynamic Multinomial Logit Model of Earnings Quartiles for Danish Na-
tives, (No Control for Endogenous Initial Conditions and Unobserved Heterogeneity)

. Estimated Equations

Explanatory Variables

Q Q: Qs Qy
Quen 2.408 3062 2026 0472
{1.031) *¢ {0.057) = €0.090) + o121 =
Oy 2216 5.836 5.537 2.856
State {0.051) ** {0.069) &= (0.096) #x (D.118) v
Dependence  Qyy.y 0.653 5.004 7.774 6.440
o (0.077) *+ 10.086)v {0.107) ++ (0.119) 4
Qairp -1.299 1526 5.486 8.150
’ {0.001) *+ (0.0913 ++ £0.103) +» (0.113) +
Edueated® 0.153 0.502 0.831 1.289
{0.0273 %+ {0.020) < (0.031) ¥ (D.03T) *
Age ( 25 - 35) 0.923 1.261% 1.356 1.383
(0.039) *+ (0.042) £0.045) +o 0050) +*
Age (35~ 45 0.402 1.566 (.599 1.697
{0.034) * (0.0363 ** {0.038) ++ ©.040) **
Married” 0.416 0.586 0.709 0.853
Observed (0.030) ** D031 *= (0.032) #+ £0.035) +4
Covariates  Experience > 16 years -1.028 -1.301 -1.270 -0.998
{0.037) #+ (0.038) ¢+ £0.040 ¥ £0.043) %4
Experience < 8 years -1.880 -2.362 -1.742 -1.035
044y 4+ 050y <+ (0.050) «* 1066 ¥+
Unemplovment Rate 0.022 1.053 0.045 2.031
{0.008) *¢ 0,009 (0.009) ¥ 0.010)
Intercept 0.509 -2.246 -3.742 -4.796
(0.666) = {0.0845 *» (0.109) #+ €0.125) o+
Number of Observation 386890 Log Likelihood  -278400.8
Number of Individuals 38689 AIC 5568977
Number of Parameters 48 BIC 5573087

Note:  Figures inside the parentheses are the Standard errors.
#+ Paranteter estimate is significant at 5 % level of significance.
s Parameter estimate is significant at 10% level of sigmficance.
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Table 4.16: Dynamic Multinomial Logit Model of Earnings Quartiles for Danish
Natives, (Control for Endogenous Initial Conditions and Unobserved Heterogeneity)
L. _________________________________________________ |
Estimated Fquations
Explanatory Variables

Q Q2 Qs Q4
Quieny 1.588 2.356 1.930 0.856
(0.030)++ (0.065 1+ (0.003)4+ (0,134
. Quny 1.343 4.120 4.347 2.698
Stafe ©.060) 00791+ 10,100+ @128+
Dependence Qi 0.489 3717 6.036 5.320
(0082 (.09 (0.110y** 10,131y
Qainy -1.402 1.292 4. 180 5.999
(0.110)¢ (0.109)*+ ({01164 {01303
Educated 0.059 0.554 1.032 1.577
©.034) .08+ (0.042)%4 {0053y
Age (25 -35) 0.493 0.601 0.671 0.801
(0088 (0.093)% {0.098)%+ {0,108y
Age (35-45) 0.283 0.498 0.650 0.944
4 (0.058y% (00610 (0.064y* 0,071y
(v?l)scrycd Married (.289 0.353 0.408 0.488
Covariates (D065 )4 (OL068)+» {00714+ MOTT*
Experience >16 years g 397 0.365 0.303 0.220
(Q.060)" {0.062 )% (0065 (0,702y%
Experience < 8 years 0.469 0.007 -0.247 -0.662
(0.0961%* (0.105) (0. 114)+ {0127+
Unemployment Raty 0157 {1144 0118 _0.076
.0 177 (0.0 15¢+ 0.012y* 00137+
rr1 | 2620 Type 1 3.676 -0.538 -4.600 7.634
’ (0. £26) {0.142)% {01167)%* {0213y
rr21 23526 Type 2 3.481 1598 -2.050 -8.224
i (0.132)%* (0. 1490+ (0.172) {0,215y
Pr3|27.5% Typed 1877 -1.243 3211 -7.613
vET T (OEE (0.132)%+ {0154y (T 195y
o (0,151 {6.163)%+ if).183) {0,211
Number of Observation 386890 Log Likelihood  -267066.2
Number of Individuals 38689 AIC 5343305
Parameters 99 BIC 5351783

Note:  Figures inside the parentheses are the Standard errors.
*% Parameter estimate is significant at § % tevel of signiticance.
% Parameter estimate is signiticant at 10% level of significance.
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Table 4.17: Dynamic Multinomial Logit Model of Earnings Quartiles for Canadian
Immigrants, (No Control for Endogenous Initial Conditions and Unobserved Het-
erogeneity)

Estimated Equations

Explanatory Variables Q Q2 Qs Q4
Quen 5.144 5268 4.085 i
(0.284)¢+ 0.601 3+ {0.8533%
. Quen 4.975 8983 7.976 i
State (0.614)% (0,798 3+ (97T
Dependence  Qappy ) 10.092 12.349 13.433
(2579 % (2.626)%% (4.000)%%

Quitn i 8.363 11.271 16.447
(1677 (371254 (4.563)

Educated 256 -0.124 {1383 0.705
(0:319) 0.350) (0.390) (0.46%)

Married 0.765 1.297 0.994 1.405
{0,330 {0,376y 414y (0.475y++

Origin (Developed) 0.239 -0.125 0.240 0.493
0.302) €0.330) (0.355) 10.393)

Age (23~ 35) 0.949 0968 0.978 1059
Observed (0,388 0430+ {0469+ (0.542y%
Covariates Age (35 - 45) 0.638 0.727 0.568 0.463
(0.316)° {2,350+ (0.3783% ©417)

Experience < 8 years 0.911 1.093 0.780 0214
£0.324)%e @372 (0.432)% {0.527)%%

Experience > 16 years 1.697 1.947 1.845 L
0377+ 04240+ {0475y (D.56410%

Unemployment Rate 0.119 0.194 0.098 (.043
(0.129) (0143 10,156 ©.172)
e -4.366 -7.987 -8.019 -10.482
Intercept (1,281)%% (L5164 (1.708)** (2453y%
Number of Observation 4236 Log Likelihood 23308
Number of Individuals 706 AlC 4717.6
Number of Parameters 48 BIC 4936.5

Note:  Fipures 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.
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Table 4.18: Dynamic Multinomial Logit Model of Earnings Quartiles for Canadian
Immigrants, (Control for Endogenous Initial Conditions and Unobserved Hetero-
geneity)

Estimated Equations

Explanatory Variables

Gy Q Qs Q4
Oy 2740 2.909 2915 ]
He-n (0.450y%+ 0789+ (10661
i 0 1.161 3.337 4127
State 2e-h £0.790)" (0.930)+ (1247 '
Dependence Oy ) 7.737 10.316 19.141
Ait-1 (6.853)%* 16.888y7% (8,365
Q } 5.663 10.115 20.946
da-n (11533 (115439 {12271y
D TRUTN -0.247 -1.279 (.351 -(3.0%0
Educated 0.384) (0,452} {0.478) (O-6173
) = = 0.479 ).036 {1,867 (.030
Aop { 25 o
Age (25 - 35) (1.371) (1.494) 1.590) (L.804)
i1z A= 6,137 D814 {1623 .77t
Age (35 - 45) 11,068} {1.145) (4.2085 (1,325
AT o] 0412 -().809 -1.568 -L.361
Ohserved Married {1.569; {1.699} {1.784) (1.881)
Covariates 8<Ixperience > 16 2726 2,135 2125 1.853
years (0.734)%+ {0,808 1% {0.8043#* (1.063%*
rlenee —— 5.802 4872 5.429 6.161
Experience > 16 years g geo, {1075+ 172 (1.452y»
. ) ) 0.512 0.539 (.363 (0.353
e T ate
Unemployment Rate (017377 (0,190 %+ D201+ (0,227
Cn -0.298 -0.507 0244 0.503
Origin (Developed) 0.391) 0.470) {0.461) ©0.555)
> ” . -6.231 12.370 -8.308 -14.655
Pri|20% Typel 7ige (21061 (2193 (3,660
oo y 7476 -8.735 -8.991 12,159
: & ‘pe 2
Pr2 | 28% Type2 {181 3)ee (2.058)y0* {2,235y {3,653+
| ’ - -8.683 -13.206 11.123 12.570
Pri | 52% Typed T (2.101)%* 12.181)% {3,548 4
Number of Observation 4236 Log Likelihood -2135.8
Namber of Individuals 706 AIC 4459.5
Number of Parameters 94 BIC 4888.1

Neote:  Figures inside the parentheses are the Standard estors.
+* Parameter estimate is significant at 3 % level of significance.
+ Parameter estimate is significant at 10% leve! of significance.
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Table 4.19: Dynamic Multinomial Logit Model of Earnings Quartiles for Canadian
Natives, (No Control for Endogenous Initial Conditions and Unobserved Heterogene-

ity)

Estimated Equations

Explanatory Variables Qi Q; Qs Q4
Quien 6.581 5.803 4.241 2.991
(0 16375+ (02565 (0.375% (0.376)%*
Qe 5.967 9.116 8.155 5.083
Sate {0.253)+ {0314y {0,400+ (0.389)8%
Dependence Qg 3.725 7.373 9.902 7.816
(0.230)%* {038+ 10.398) %+ (0.367)%"
Quen 2.351 4.653 8.519 9.953
(0.408)%* {0.382)** (0.425y%* (0.301)++
Iducated G414 0.879 $.990 1.474
(135w {0139y {0.1463%* {0.1507s+
Marrted 0.290 0.608 0.75% 0.931
{0,141 8% {0,145+ @151 01615+
Age ( 25 - 35) 1.788 2043 2048 2.062
(0.225)%+ {0232y 10.239)* (0.250)4¢
_ Ape (35~ 45) 1.098 1292 [ 144 1.248
Ohserved (.161)%F {0.165)7% 01685+ (01T
Covariates Experience < 8 years 0.894 0.785 0.673 0.843
{0.2087+¢ 102225 {0.236)%* (0.260)"*
Ixperience »16 years 1.869 1.984 1767 1.778
(0.226)%% {0,240+ i0,254y%+ {0.280)++
Unemplovyvment Rate £.139 -0.083 -0.1038 0.162
(0.062)%% {0.064y"* 110.065)%* (0.068)+
\ -4.242 -6.704 -7.270 7101
Intercept (0.532)r+ {0,588+ (0.6497# (0.65255%
Number of Observation 31338 Log Likelihood  -16571.3
Number of Individuals 5223 AIC 332390
Number of Parameters 48 BIC 335539

Mote:  Freures inside the parentheses are the Standard errors.
++ Parameter estimate is significant at 5 % level of significance.
+  Parameler estimate is significant at 10% level of significance.
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Table 4.20: Dynamic Multinomial Logit Model of Earnings Quartiles for Canadian
Natives, (Control for Endogenous Initial Conditions and Unobserved Heterogeneily)

LEstimated LEquations

Explanatory Variables

Qi 0] Q: Qs
g ) 3.713 3.556 2472 1.393
Qi (0.239)r¢ (0.299)7+ (AT (©.549y+
. by 3.519 5.497 4. 846 2938
State Qzieny {0.206)++ (0345 %% (0. 385)%+ (05024
Dependence 2.649 4.895 6.387 5.150
) €0.347yer (0.37 1)+ (0.395)%# {0460+
Quq N 1.894 3.858 6.139 6.500
- (0.538)** (0.500)* (D.481)%# (04804
Educated 0.177 0.715 0.761 1122
©.170) (0.1745% (0.174y0% 0215y
Age ( 25 - 35) 0.082 0.488 0.263 0.080
' ©.581) (0.588) 0.597) (0.623;
Age (35 - 45) 0.031 0215 0.091 0.054
v B {©.404) (D.468) (0.411) (0.426)
Observed 0 ied -0.070 -0.131 0.008 0.058
Covariates {0.482 %+ (0.493)+# (0.500#+ {0,542 5%
0.542) (0.547)4* {0,566y {0619y
S @742 {0.750)+ (076849 (0.820y**
Unempl()vn‘mnt Rata A.016 0.034 0007 -0.07¢
- ©.072 {072 (0.073) {0.0793
rrl | 52.8% T\'DC 1 9903 -15.344 -14.067 ~14.903
o {20065+ 24079y (21287 {2132y
Pr2| 183 Type 2 -32587 -5.833 -6.364 -G.578
TR D877 {0.8297+ (0.884)¢ (1.485)y%=
el 17.7% Type3  -11.367 -14.000 -11.334 -15.796
g Q.047)%+ {21195+ {2156+ (2.588)*
rral|s2se Typed  -9.903 -15.344 -14.067 -14.903
¥ 2.006)5% (207954 (2. 1281#* {21320+
Number of Observation 31338 Log Likelthond  -15406.23
Number of Individuals 5223 AIC 31010.5
Number of Parameters 99 BIC 31660.5

Note:  Figures inside the parentheses are the Standard errors.
++ Parameter estimate is significant at 5 & level of significance.
*  Parameter estimate is significant at 104 level of significance.
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Table 4.21: Transition Matrix, Estimated Conditional Probabilities of Leaving Pre-
vious Year’s Quartile by immigrants and Natives, Denmark, (No Control for En-
dogenous Initial Conditions and Unobserved Heterogeneity)

Immigrants
Origin Destination Quartile Direction
Quartile Qo QO Q; Q: Q4 Down  Stable Up
Qo 486 0.439 0.034 0.015 0.006 0.000 0486 0.514
Qi (LOKT 0.745 0.132 0.031 0.005 0.087 1L.745 0.168
Q2 0.035 0.197 1L.608 0.158 0.003 0.232 1.603 .161
Qs 0.020 0.035 0.178 0.667 0100 (1.233 0.667 {3100
Q4 (1023 0.0k 0.015 0.077 1.874 0.126 L8874 0.000

Distributijon 0.078 0.367 0.242 0.164 1.149 1145 11.698 0.157

Natives
Qo O Q: Qs Q4 Down Stable Up
Qo 0.260 0622 0077 0025 0016 | 0.000 0.260  0.740
Qi 0021 0767 0178 0021 0003 | 0031 0.767 0202
Q: 0.008 G.153 0.669 0.163 0.007 0.162 0.669 0.170
Qa 0004 0016 0153 711 0016 | 0473 0711 0116
Q4 0.006 0.064 0.007 0.103 01.879 0.121 01.879 0.000
Distribution 0,023 0246 0245 0242 0244 | 0019 0745 D136

Nede: Calculations are based on the estimation results presented in Tables 4.13 and 4.135.

increase in the transition probabilities for all earnings quartiles. This reduction in
the stability rates is due to the fact that some portion of observed persistence is at-
tributed to unobserved serial correlations (Heckman, 1981b). For earning mobility
process Brodaty (2007) found that stability will be reduced when the model controls
for these factors. This fact has been confirmed by various studies with different ap-
plications. For example, Hansen, Lofstorm, and Zhang (2006) found this pattern in
analyzing transitions into and out of social assistance in Canada. Arulampalam et
al. (1998) also found the same results for modeling the unemployment incidence of

British men.
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Table 4.22: Structural Transition Matrix, Estimated Conditional Probabilities of
Leaving Previous Year’s Quartile by Immigrants and Natives, Denmark, (Control
for Endogenous Initial Conditions and Unobserved Heterogeneity)

Immigrants
Origin Destination Quartile Direction
Quartile (), O Q: O Qs | pown stble  up
Qo 0.433 0.493 0.045 0.017 0.012 0.000 0.433 0.567
Qi 0.139 0.626 0.164 0.060 0.0t (.139 1626 0.235
Q: 0.078 4.304 0.405 03.206 0.007 0.382 01405 0213
Q3 0028 0.074 0.155 4,597 0147 (3256 0.597 0.147
Q4 0.05%3 0.037 0.062 0.162 0.687 (0.313 0.687 0.000

Distribution  0.100 0.378 0.199 a.176 0.147 0.220 L.566 0.214

Natives
Qo O Q: Qs Qs | Down Stable  Up
Qo 1,153 0.517 1170 0080 0.081 0.000 153 0.847
Oy 0.037 (.50l 0.308 0105 0049 0.037 .50 1462
Q2 0.015 0.161 0.507 0.257 0061 0.175 0507 0.318
Qs (010 0.060 3.232 H.542 0.157 3.302 0.542 0.157
Q4 0.041 0.062 0.104 0.327 0.466 0.534 1.466 0.000
Distribution  .024 0.225 0.269 9.253 1.229 .254 L4%6 01.249

]}
Note: Calculations are based on the estimation results presented in Tables 4.14 and 4.16.
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Table 4.23: Transition Matrix, Estimated Conditional Probabilities of Leaving Pre-
vious Year’s Quartile by Immigrants and Natives, Canada, (No Control for Endoge-
nous Initial Conditions and Unobserved Heterogeneity)

Immigrants
Destination Quartile Direction

Origin - _ :

Quartile Qo O Q: Qs Q4 Down  Stable  Up
Qo 0.734 0.210 0.028 0.016 0.011 0.000 0.734 0.266
Qi 0.025 0.840 0.116 0.019 0.000 0.025 0.840 0.135
Q: 0005 019 0731 0144 0000 | 0124 073 0.1
Q3 0.003 0.000 0.157 0.714 0.126 0.160 0.714 0.126
Q4 0.003 0.000 0.0143 (1.098 0.884 116 0.884 0.000

6.268 .100 0.796 LA RIS

*h

Distribution 0.045 0.248 0205 923

Natives
Qo Q Q. (01 Qy Down  Stable Up
Qo 0.848 0.086 0.03t 0.014 0021 0.000 0.848 0.152
Qi 0.017 0.832 0.134 0.012 0.005 0017 0.832 0.151
Q: 0.005 0.106 0.749 0.132 0.009 o111 0.749 0.1:41
Qs 0.005 0.011 0.129 0730 0.125 0.145 0.730 0.125
Q4 0o0s 0003 0007 0152 0834 | 0.167 0.834  0.000
Distribution 0,077 0.227 0.241 0.239 8216 0101 0.789 0.110

Note: Calculations are based on the estimation results presented in Tables 4.17 and 4.19.
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Table 4.24: Structural Transition Matrix, Estimated Conditional Probabilities of
Leaving Previous Year’s Quartile by Immigrants and Natives, Canada, ( Control for
Endogenous Initial Conditions and Unobserved Heterogeneity)

Immigrants
Origin Destination Quartile Direction
Quartile Qo QO Q2 Qs Q4 Down  Stable Up
Qo 0.158 0.382 0.375 0.083 0.000 0.000 6.158 1.842
Qs 0.034 0,424 0.439 0.102 0.000 0.034 0.424 0.341
Q2 0.047 0.197 1.5309 0.248 0.000 0.243 2,500 0.248
Q: 0.000 0.000 0211 0.491 0.293 021 8,491 3.298
Q. 0.000 0.000 0.041 0.414 0.545 0.456 6.545 0.000

Distribution  0.944 0.234 0.235 0.216 0271 0.234 0.479 0.286

Nafives
Qo Qi Q: Qs Q4 Down  Stable Up
Qo | 4,223 0.263 0.200 Q.53 0.161 0.000 $.223 0.777
Q 1 0.082 0.408 0.292 0.122 0.104 0.082 .41 1518
Q: 0.070 0.181 0415 0.224 0.110 0.250 0.415 (.335
Q; 0.065 0.119 D219 0.426 0171 (.403 0.426 IBUE!
Qa 0.068 0.105 0.132 0.407 6.289 0711 6.289 0.000

Distribution  0.674 0.224 0242 0.252 8.207 0.328 0.374 4.298

Note: Calculations are based on the estimation results presented in Tables 4.18 and 4.20.
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The differences between estimated transition matrices reported in Tables 4.21
and 4.23 and observed transition matrices reported in Table 4.6 are due to the
observed explanatory variables. Table 4.22 reports transition matrices for Danish
immigrants and natives after controlling for spurious effects. This table can be in-
terpreted as the structural part of the transition probabilities. Compared to Table
4.21 (transition matrices without controlling for initial conditions and unobserved
heterogeneity), structural stability rates are lower and most transition probabilities
are higher for immigrants and natives. For example, structural stability rate in quar-
tile zero for immigrants decreased from 48.6 percent in Table 4.21 to 43.3 percent
in Table 4.22, a decline of about 10 percent. This reduction is due to the serial cor-
relation of unobserved characteristics with initial observations of state dependence
variables.

Structural stability rates for immigrants in Table 4.22 are higher in the lower
and upper quartiles (quartiles one and four) compared to the middle quartiles (quar-
tiles two and three). For example, the stability rates in quartiles one and four are
62.6 and 68.7 percent, respectively, whereas the equivalent figures in quartiles two
and three are 40.5 and 59.7 percent. Individuals who are in the lowest quartile
“today could face a deterioration of their human capital (skills and abilities) that
would make their rise more difficult in the future (Brodaty, 2007). Unlike immi-
grants, structural stability rate for natives is higher in the middle two quartiles.
Another interesting fact about this table is that immigrants have higher stability
rate in quartile zero. The higher persistence of immigrants in quartile zero is con-
sistent with the fact that immigrants in Denmark have higher tendency to stay
unemployed (or non-employed) due to the higher unemployment benefits (Pederson
and Smith, 2002).

In Table 4.22, we also note that all movements for both immigrants and natives

have the higher probabilities to reach the adjacent quartiles. For example, the
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probability of moving from quartile one to quartile two for natives is 30v.8 percent,
higher than that of transition from one to three, which is 10.5 percent. As expected,
there is a positive correlation between the initial quartile and downward mobility,
whereas there is a negative correlation between the initial quartile with upward
mobility. These results are in line with Brodaty (2007). For example for immigrants
upward mobility rates in quartile zero is 56.7 percent, which decreases to 14.7 percent
in quartile three. Overall upward and downward mobility rates are higher for natives
compared to immigrants. However, downward mobility rate is slightly lower than
the upward mobility for both immigrants and natives.

Table 4.24 reports the transition matrices for Canadian immigrants and natives
after controlling for unobserved heterogeneity factors and endogenous initial condi-
tions problem. The structural state dependence is lower in any earnings quartiles
including quartile zero, compared to the equivalent figures in Table 4.23 (estimated
transition without controlling the effects). Structural state dependence in quartile
zero is 15.8 percent for immigrants and 22.3 percent for natives, much lower than
equivalent figures in Table 4.23, which are 73.4 and 84.8 percent. Unlike our find-
ings for Denmark, there are relatively higher proportions of spurious effects in all
quartiles.

Like Danish natives, structural stability rates for Canadian natives are lower
in the upper and lower quartiles than in the middle part. One reason for this pattern
is the higher upward and downward movements in quartiles one and four. Workers
in the middle part of the distribution appear to have relatively stable earnings and
hence more persistence. Overall stability rates are slightly higher for immigrants
than that for natives in every quartile.

Overall upward mobility rate for Canadian immigrants (28.6 percent) is higher
than downward mobility rate (23.4 percent). Unlike immigrants, natives have higher

downward mobility rate (32.8 percent) than upward mobility rate (29.8 percent).
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Immigrants in any earnings quartiles have more chances to move up to the next
quartiles, compared to the natives. For example, the probability of moving up from
quartile one to quartile two for immigrants is 43.9 percent whereas the equivalent
figure for natives is 29.2 percent.

The comparison of stability and mobility between Denmark and Canada shows
the following results: natives have higher upward and downward structural mobil-
ity compared to immigrants in the respective countries. Furthermore, natives in
two countries have higher structural stability in the middle part (quartiles two and
three) compared to lower and upper parts (quartiles one and four) of the earnings
distribution, which is opposite of what we found in the observed transition matrices
for two countries.

Distinction between structural and spurious effects is crucial for economic pol-
icy making. Therefore, to find the proportion of structural effects in the observed
persistence, we decompose stability rates into two parts: Structural and Spurious.
Structural effects are the ratio of state dependence probabilities with and without
controlling for unobserved effects. Tables 4.25 and 4.26 report the percentage of
structural and spurious state dependence. As seen, in Denmark structural state de-
pendence for immigrants is quite high compared to natives in every earnings quartile
except quartile two. Immigrants and natives in Canada have a very low structural
state dependence in quartile zero compared to their Danish counterparts. The dif-
ference is higher among immigrants. For example, structural state dependence for
Danish immigrants in quartile zero is 89.1 percent, whereas the equivalent figure for
Canadians is 21.5 percent. Sources of spurious state dependence are due to some
unobserved heterogeneity factors that are different between immigrants and natives
in either country. Some portions of these spurious effects can be due to the labour

market preferences, labour market discrimination, cultural attitudes, and abilities
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Table 4.25: Percentage of Structural and Spurious State Dependence in Earnings
Quartiles by Immigrants and Natives, Denmark 1994-2003

Qo Qi Q: Qs Qy

Tlege | E| e | T e | T g F| g

= z = Z 3 g = z E; z

Z 5 2 £ g S g £ Z E

£ 2 = ES £ 4 g = 2 2

=z Z 7 7 = 7 2 % 7 7z
Immigrants | 89.1 109 84.0 16.0 66.6 33.4 89.5 10.5 78.7 21.3
Natives | §8.8 | 412 | 654 | 346 | 758 | 242 | 762 | 238 | 53.0 | 470

Note: Calculations are based on the estimation results presented in Tables 4.13 to 4.16.

which are not observed in the data. Policies such as changing benefit rules or in-
troducing labour market programs for unemployed immigrants in Denmark can be
more effective in pushing immigrants to the earnings distribution or encouraging
them to work.

Differences between Canadian immigrants and natives in structural state de-
pendence in the lower parts of the earnings distribution are not that high, compared
to their Danish counterparts. This distinction is more prominent in the upper most
parts of the earnings quartiles in which Canadian immigrants have dramatically
higher proportion of structural state dependence. This indicates that Canadian im-
migrants in the uppermost part of the earnings quartiles might be more affected by
economic policy reforms. For example, modifications in the progressive tax system
may encourage immigrants to move down in the earning distribution.

From the above discussion, we note that the immigrant-native differences in
proportion of structural and spurious state dependence, as well as upward and down-
ward mobility rates are more prominent in Denmark than in Canada. One reason
for such differences can be due to the fact that immigrants in Denmark mostly come
through the reasons other than working. In order to reduce these differences Danish

government should continue facilitating skilled immigrants to the labour market,
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Table 4.26: Percentage of Structural and Spurious State Dependence in Earnings
Quartiles by Immigrants and Natives, Canada 1993-2004

Qo O Q2 Qs Q4

Tl g | E| s | E| g | E| 5| | ¢

= z = z = = = = = z

P = k" E 2 & S E z L

£ 2 T 2 = & = =, £ =

7 73 7 7 x 72 > 7 =z 7
Immigrants | 213 78.5 50.5 49.5 69.6 304 68.8 31.2 61.6 384
Natives | 26.3 73.7 48.1 51.9 554 44.6 583 41.7 34.6 65.4

Note: Calculations are based on the estimation results presented in Tables 4.17 to 4.20.

which will reduce the proportion of non-skilled immigrants in Denmark.

Individuals with different unobserved characteristics have different tendency
to be in the upper or lower part of the earnings distribution. As a result; the
earnings distribution can be highly segmented in the log-run (Brodaty, 2007). To
analyze how immigrants and natives behave on the basis of their unobserved types,
we constructed type-specific transition matrices for immigrants and natives for both
Denmark and Canada.

Table 4.27 reports the type-specific transition matrices for Canadian natives.
Patterns of movement for type one, type three, and type four individuals towards
a specific quartile are very apparent. Type one individuals are attracted towards
quartile one. Type two and three individuals are attracted towards the middle part
of the earnings distribution, i.e. quartiles two and three respectively. This makes
upward and downward mobility rates similar. Type four has higher probabilities
to stay in or move to quartile four from any of the earnings quartiles. As a result,
upward mobility (37.3 percent) is higher than downward mobility (12.9 percent).

Type-specific transition matrices for Danish natives are presented in Table
4.28. As seen, type one individuals have relatively higher probabilities to stay in,

or to move in quartile one if they are initially in quartiles zero, one, or two. As
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Table 4.27: Type Specific Estimated Transition Matrices, Natives, Canada

Type 1
Origin Destination Quartile Direction
Quartile Qo O Q: Qs Q4 Dewn  Stable Up
Qo 0.487 0.286 D079 0.051  0.098 0.000 0.487  0.513
G 0131 1375 0.156 0.038 (.080 .31 0575 (0.204
J; 0.093 1294 {3.328 0.156 0.128 (.389 0.328 0.284
Qs 0.083 0.266 0.175 0.325 0.212 {.464 0.225 (1.212
Qy 0.088 1181 0.1 0.284 0.347 0.653 0.347 G.000
Bistribution 0.08¢6 10.289 0.189 0.199 0.237 0,358 0.417 1225
Type 2
Qy Q Q: Qs Qq Down  Stable Up
Qo 0.036 n.207 0.533 0107 0.097 0.000 0.056 0.945
O {1.008 0.297 0.612 0.038 0.023 0008 0297 0695
9 0.005 0.086 1.778 0.110 0.022 no9n 0778 0.132
Q2 0.005 0.051 1.541 0.331 0.073 0.596 0331 0.073
Qy 0.007 0.053 0.420 0.351 0.169 0.831 0,169 0.000
Bistribution 0.050 3,153 0.464 0.198 0.136 0.274 0.498 0229
Type 3
Origin Destination Quartile Direction
Quartile Qo Qq (9 Q; Qy Down  Stable Up
Qo 0.441 0057 0162 0.363 0.035 1.000 0,441 0.559
J 0.128 2170 .33 0.344 0.028 0.128 6,170 0.703
Q2 0.080 {1046 1,389 0.468 0.017 0.126 0.289 (1485
Q: 0.070 .7 0.141 0.739 0.033 0.227 0,739 (.033
Qq 0.074 1.013 .076 0.733 0.105 1.895 4105 0.000
Bistribution  0.090 (.12t (1.243 .461 0.084 0.226 0.505 0.269
Type 4
Origin Destination Quartile Direction
Quartile Qp O Q, Qs Qs | Down Stable Up
Qo 0.083 0.157 {1.061 0.133 0.566 0.000 L0883 917
Qi 0.057 0.258 (.136 160 4.382 0.0587 0.258 (3.685
02 0.040 0.116 .194 0.296 6.354 0156 0.194 0.650
Qs 0.019 0028 0.042 0.379 8.532 0.089 0.379 0.5332
Qy 0.012 0.007 0.009 0.164 3808 0.192 0.808 0.000
Bistribution 0.066 3184 0.117 0.209 0,423 0.129 0.498 0.273
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a result, overall downward mobility (29.9 percent) is higher than upward mobility
(14.6 percent). Type two individuals are attracted towards quartile two, whereas
type three individuals are attracted towards quartile three. Overall downward and
upward mobility rates for type two individuals are 26.4 and 20.8 percent, respec-
tively. The equivalent figures for type three individuals are 24.8 and 25.3 percent.
Type four individuals have the highest tendency to be in quartile four. As a result,
type four individuals have overall higher upward (33.7 percent) than downward (10.8
percent) mobility.

Table 4.29 reports type-specific transition matrices for Canadian immigrants.
Similar to Danish immigrants, there are three unobserved individuals’ types. The
probability mass for these unobserved types are 20, 28, and 52 percent of the sample.
Type one individuals have relatively higher probability to stay in quartile one (47.1
percent), or to move to quartile one if they are initially in quartile zero (38.6 percent).
Furthermore, these individuals also have higher probability to stay in (74.4 percent),
or to move to quartile four if they are initially in quartile three (45.9 percent). Type
two individuals have relatively higher probability to move in to the middle part of
the distribution. Type three individuals have relatively higher probability to stay in
quartile three or, to move in quartile three if they are initially in any of the earnings
quartiles. For example, the probability of staying in quartile three is 86.4 percent,
whereas the probability of moving to quartile three is 78 percent, if individuals are
initially in quartile four. With regard to overall upward and downward mobility,.
type one and type three individuals have higher upward mobility than downward,
whereas type two has higher downward mobility than upward.

Type-specific transition matrices for Danish immigrants are reported in Table
4.30. There are three unobserved types and each type has the probability mass of

41.8, 45.6, and 12.6 percent of the sample. Individuals with different unobserved
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Table 4.28: Type Specific Estimated Transition Matrices, Natives, Denmark

Type 1
Origin Destination Quartile Direction
Quartile (), Qs Q. Q: Qi | pown Stable Up
Qo 1134 0.755 0.066 0011 0.034 0.000 0.134 0,866
Q (1L.034 0.791 0.139 0.016 0.021 0.034 0.791 0.176
O 0.022 0422 0414 (1LOS1 0.061 0.444 0.414 0.142
Qs 0.022 1.233 0.283 0.251 0210 0.539 0.251 0.210
Q4 0071 0.210 0. 107 0.118 0.494 0.5306 0.494 0.000
Distribution 0.027 0.389 0.220 041t 0.253 0.299 0555 0. 146
Type 2
Qu Oy O Q2 Qy Down  Stable Up
Qo {1103 0473 0.328 (.030 0.014 0.¢00 01495 0.895
O 0.021 389 6.499 0.085 0.006 0.021 0,389 0.591
O 0.006 0097 0.696 1193 0.007 0.104 1.696 0.200
Q3 (003 0.042 0,290 (1.531 0.032 .437 0.531 0.032
Qq 0.031 1061 0.250 2.468 0. 191 0.809 n.191 0.000
Distribution {1016 0.173 6.408 0.290 0.113 0.264 0329 0,208
Type 3
Origin Destination Quartile Direction
Quartile ¢y O Qs Qs Qs | Down Stable  Up
Qo .324 0413 0.097 162 0.065 0.000 0.324 0.676
Qy 0.100 (.482 0211 0.166 0.047 0. 100 0,482 0417
) 0042 0.165 0.358 1)..380 0.035 0.207 0,258 0.436
) 0.025 0048 0.126 1.667 0.134 0.199 0.667 0.134
Q4 {1084 0.044 0.052 0.397 0.423 0.577 0,423 0.000
Distribution  {1.058 0216 0.183 1.329 0214 0248 0.498 6.253
Type 4
Origin Destination Quartile Direction
Quartile Qo O Q- Qs Q4 Down  Stable Up
Qo 3.050 0.247 0.192 174 6,338 0.000 0030 0.951
Qq 0010 0.211 0.325 0.221 0.232 0.010 0.211 0.779
Q 3.003 0.040 0.357 {1388 6.212 0.043 0,357 0.600
O 0.001 0.007 0.086 0.536 0.370 0.094 0536 0.370
Q4 1.002 0.004 0.019 0.167 9.808 0.192 0.808 0.000

Distribution {1009 0109 0.226 (0.290 0.366 4.108 B335 0.337
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Table 4.29: Type Specific Estimated Transition Matrices, Immigrants, Canada

Type 1
Origin Destination Quartile Direction
Quartile Qo O O Qs Q4 Down Stable  Up
Qo 0.295% 1386 0.250 0.069 0.000 0.0600 0,295 0.703
Q 0.060 0.471 0.368 0.102 0.000 0.060 0471 0.470
Q: 3.679 0.221 0.444 0.255 0.000 0.300 0.444 0.235
Qs 0.000 1.000 0. 148 .394 6.459 0148 0.394 0.439
Q4 (.000 0.000 0.023 0.234 4.744 0.256 0.744 0.000

Distribution  0.038 0.262 0.166 0.189 8.326 0,177 0.531 0.293

Type 2
o O O Q: Q4 Down  Stable Up
Qo 0371 1,492 0. 108 0.024 0.005 0.000 0371 0.629
O 3.103 1.518 0.312 {1.064 0.004 0,103 0.5138 0.380
Q2 (.044 .187 0.597 .170 0.002 0.231 0.597 0.172
Q; 0016 0.052 4.270 0.606 0.055 0.338 0.606 0.0355
Q4 0.052 .043 0.174 1.292 0.439 0.561 01429 0.000

bistribution  (.035 1138 H.452 0.140 0.235 0.240 0.560 0.200

Type 3
Origin Destination Quartile Dircction
Quartile L0 Oy O Qs Qq Down  Stable Up
Qo 0.101 (.548 0.141 0216 0.000 0.000 0.181 (0.899
Qi 0.015 (.570 {.166 0.249 0.000 0.015 0.370 0.415
Q: 002t (.295 0. 169 0.515 0.000 0.313 0.169 055
Qs 0.000 {1.000 0.054 0.8604 0.082 0.054 0.864 0.082
Q4 (1.300 0.000 0.008 0.780 0.212 0.788 0.212 0.000

Bistribution  0.031 318 0.062 0460 0.129 04.151 0.619 0.230
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types have different transition probability matrices. For example, type one individ-
uals have the highest probability to move into the quartile one, if they are initially
in any of the first three quartiles. Whereas type three individuals have the highest
probability to stay in quartile zero or move down into quartile zero if they are ini-
tially in quartile one. Individuals in type two, have the highest probability to stéy
in or to move to quartiles one and two if they are initially in quartiles zero, one, and
two. With regard to overall upward and downward mobility, type one has higher
downward than upward, whereas type three has higher upward than downward. For
type two individuals upward and downward mobility rates are quite similar.

From the above discussion, we note that each unobserved type has the ten-
dency to move towards a specific quartile. To observe more precisely the zones
individuals are attracted to, at stationary equilibrium, it is useful to find the quar-
tile stationary distribution of each type. This distribution helps us understand the
segmentation of earnings distribution on the basis of unobserved heterogeneity fac-
tors. These stationary distributions are reported in Table 4.31 for immigrants and
natives in both countries. The stationary equilibriums of Canadian natives with
type one, type two, type three, and type four are in quartiles one, two, three, and
four respectively. Similarly, Danish natives with types one, two, three, and four
have the highest log-run probabilities to stay in quartiles one, two, three, and four,
respectively. Canadian immigrants with types one, two, and three have stationary
equilibriums in quartiles one, two, and three, respectively. By looking at the sta-
tionary distribution of Danish immigrants, we observe that type three individuals
have a higher probability (25.5 percent) to stay in quartile zero, compared to types
one and two (8.5 and 7.6 percent, respectively), whereas type one has the stationary
equilibrium in quartile one. Unlike immigrants in Denmark, none of the types of

Canadian immigrants has a very high probability to be in quartile zero. One reason
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Table 4.30: Type Specific Estimated Transition Matrices, Immigrants, Denmark
. ______________________________________________________________________________________ ]

Type 1
Origin Destination Quartile Direction
Quartile Qy Q Q> Q: Qy Down Stable  Up
Qo 0.362 0,595 0.015 {1009 .020 0,000 0362 .638
Qi 0.121 0768 0061 0031 0019 | o 0768 0111
Q: 0.093 0.517 0.217 0.133 0.020 1.610 w217 0.173
Qx 0.031 133 0.082 0.425 (.330 (1.245 0.425 (1.330
Q4 0.030 L1035 0.019 {1L.069 0.847 .153 1.847 03.000
Bistribmtion 0.085 L5 0,100 .125 {1,192 1,181 651 1168
Type 2
Qo Qi Q: Q: Q4 Down  Stable  Up
Qo 0371 0492 0108 0024 0005 | 0000 0371 0629
O 0.103 1518 0312 0.064 0.004 (.103 1.518 0.380
Q: 0.044 0.187 0.597 (.170 0.002 0231 1.597 na72
Qs 0.016 2.052 0,276 0.606 0.053 {1.338 1,606 0.055
Q. 0.052 3.043 0.174 0.292 .439 0.561 01.439 .000
Distribution 0.076 0.312 0.326 0.186 .10 226 0.541 1232

*

Type 3
Origin Destination Quartile Direction
Quartile Qo Qi Q2 Q3 Q4 Down  Stable Up
Qo 0.787 0.128 0.033 0.032 0.021 0.000 1787 0.214
0] 414 0244 0.163 0.152 0428 0414 0.244 0342
Q: 4.196 0.088 .299 0.401 0.017 0.284 1299 0.418
Q; 0.037 (L011 0.062 0.679 0211 (1109 1.679 0211
Qs 0.052 0.004 0.021 1163 0.760 0.240 .76 0.000

0.144 0.166 0.269 0,166 0.176 0.594 0,230

A

Bistribution .25
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Table 4.31: Quartile Stationary Distribution, by Unobserved Types

L ____________________________________________|
Quartile Distribution

Types
Qu O O Qs 07
1 0.086 1.289 (.189 0.199 0.237
o 2 0.050 0.153 4604 0.198 0.136
Canadian Natives
3 0.0%0 0.121 0.243 0.461 0.084
4 0.066 (1184 017 0.209 0.425
L 0.027 0.389 0.220 a.1rt 0.253
. . 3 0.016 0173 1408 0.290 0.113
Danish Natives
R 0.058 1.216 0183 0.329 0214
4 0.0609 0.109 0.226 0.290 6.366
1 0.038 1,262 0.166 0.189 0.326
Canadian Immigrants 2 0.035 0.138 0.432 0.140 0.235
3 0.031 0.318 0.062 g.460 0.129
1 0.035 0500 ALY (.125 0.192
Danish Imnigrants 2 0.076 0.312 01326 0.186 0.100
2 0.255 0.144 G166 4.269 0.166

can be due to the fact that immigrant workers in Canada are mostly skilled, com-
pared to immigrant workers in Denmark, so they have less chances to be unemployed
or out of the labour force.

Overall, Tables 4.27-4.31 suggest that the immigrant-native gaps in persistence
of or transitions into or out of, any of the earnings quartiles are due to some measured
and unmeasured factors. The results also point to the importance of controlling for
the endogenous initial conditions problem and unobserved heterogeneity factors. We
also note that individuals with different unobserved types have different tendencies
to be accumulated in the lower, middle, or upper parts of the earnings distribution;
which makes the earnings distribution segmented.

Finally, Table 4.32 shows the predicted and observed distributions of earnings
quartiles. The predicted distributions are calculated for each year for Denmark and

Canada. Overall, the predicted distributions are almost similar to the observed
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frequencies, indicating that the empirical models fit the data well. One measure
of goodness of fit in discrete choice modeling is likelihood ratio test. This measure
is defined as, where is the value of the log-likelihood function at the estimated
parameters and is the value with all parameters equal to zero. The index ranges
from zero (no model) to one (perfect model). Table 4.33 reports the likelihood ratio

indices for the final models.
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Table 4.32: Yearly Observed and Predicted Probabilities
Danish Nutives Ohserved Predicted —
Year Qu L8]} Q: (o2} (] s [$ ) [\ i £
1995 0049 0233 0239 024 0.239 044 0,242 0245 0232 0241
1996 0039 0234 0242 0242 0242 | 0032 6238 0255 9237 h23R
1997 (.03 0237 02453 0245 0245 | 0027 0235 0261 0242 6236
1998 0,026 0238 0244 0246 0246 | 022 8233 6266 H243 0234
1999 0028 0237 0244 0245 0246 | 0019 0232 0269 w248 0232
2000 0025 0239 0234 0246 0246 | 0019 0.231 0.27 1023
2001 0026 0239 0244 0246 0246 | 09 0228 0.271 0.22¢
2002 0034 0237 0241 0244 0244 | 602 6.227  0.271 . 0.229
2003 0043 0235 0239 0241 0242 | 025 0225 0269 0233 0229
Danish Immigranty Ohserved Predicted
Year LY O & Ch 9] U (7] (6] Qs Qs
1995 U254 .336 {156 e 0.134 0.267 6.346 133 0.126 128
1996 0202 0376 (33 0434 0135 | 0213 0.37 0146 0136 0135
1997 .16 01374 184 146 0.137 1,169 9.396 0155 0.145 136
1998 0108 0399 (0198 0156 014 MI23 04688 077 0IS6 137
1999 0108 0399 0204 0.15] 0.14 no9L 0414 0192 0163 L13%
2000 0.087 ).38 218 0.164 0.151 087 6.415 1,198 9.161 914
20t 0083 0372 0229 0166 015 | 0079 0399 0203 0172 0146
2002 1082 0367 0232 06 015 EIXTH] 391 0207 6175 0048
2003 L 0362 0325 G158 0.143 0.1 0378 0199 0176 0047
Canadian Natives Observed Predicted
Year Qo O 4] Qs O Qo L8]} Qs {3 Qy
1994 0051 0218 0258 0260 0214 | 0060 0231 0256 0265 O0LISS
1995 0055 0204 0264 0256 0221 | 0060 0229 0.257 0267 G188
1996 G081 0215 0247 0240 0218 | 0060 0226 0256 0.270 0187
1997 008t 0215 0243 0248 0213 | 0071 023 0245 0235 0199
1998 0,084 0.207 (238 0251 0.220 1471 6.231 0245 0.256 0.198
199¢ BI6h 0991 (3223 4247 0240 | 0081 6226 0232 9251 0.209
2000 0087 0209 (0223 0229 0253 | MOS2 0229 0228 9252 0211
2001 G089 0204 0230 0233 0245 | 0081 8229 0.232 0249 0.209
Hn2 0077 0204 0223 0241 0256 | 0.681 0226 0.232 0251 0.209
2003 (.082 0208 0222 0238 (4250 | nosd4 0226 0224 0234 0212
2004 D078 0203 0221 0246 (252 [ h08E 4227 219 9251 0212
Canadian Immigrants Observed Predicted
Year Qo Qs Qx Qs O o & 2 h (s
19494 00982 0233 02352 6129 0292 | Goel 0264 D203 0184 D253
1995 0092 0221 0231 Q189 0267 | 0054 0262 0209 9209 0275
1996 0077 0293 0223 0180 0227 | hSe 8252 0217 9203 0273
1997 0083 6300 0204 0183 0230 | 050 8268 218 9208 0.257
199% 0072 0277 G2R 4192 Q241 | 0651 6265 0208 6221 0.254
1999 0.082 0.267 216 6.192 4243 040 0.273 6.201 6.239 0.248
2000 0,076 0253 0223 0203 4245 | 0052 8240 0206 D241 0.262
2001 0071 0276 0220 0184 0250 | 0044 0.239  0.206 0.24D  0.270
002 0069 0257 0229 0176 0269 | 04 0229 0221 0223 1.283
2003 0066 0285 0258 0046 0265 | 040 0230 0218 0227 0284
2004 0.068 0276 0216 0204 0236 | M0e33 0241 0217 0227 0281

Note: Predicted values are calculated based on the estimation resulls peesented in Table 4.14, 4,16, 4.18,

and 4.20.

Table 4.33: Fit of the Model (Likelihood Ratio Index)

LL'{ No Model )

LE (Full Meodel )

Likelihood Ratio Index

Immigrants -14639.21 -098%.16 0.318

Denmark
Natives -455679.04 2670662 0414
Imniigrants -3448.5 “21357 0.608

Canada
Natives -32829.6 -134i16.2 0.708

]}
Note: 1. Model with all explanatory variables restricted to zero.
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Chapter 5

Summary and Conclusions

This dissertation studies three essays in labour market mobility as follows:

1. A Dynamic Analysis of Canadian Male Self-Employment.
2. Immigrant-Native Differences in Wage Mobility Process.

3. Immigrant-Native Differences in Earnings Mobility Process: Evidence from

Canadian and Danish Data.

All essays employ SLID for males aged 25-55. The dynamic process is as-
sumed to follow a first-order Markov process. The empirical model is a multinomial
logit which controls for both unobserved factors and endogenous initial conditions
problem. All estimation results, as well as descriptive statistics, are weighted with
sample longitudinal weights provided by Statistics Canada. In this chapter, I review
and summarize my main findings in each essay. Policy implications in the form of
structural and spurious state dependence have been discussed.

First essay analyzes transitions into and out of self-employment. Four mutu-
ally exclusive and exhaustive labour market states are considered: paid-employment,

self-employment, unemployment, and being out of the labour force. Observed raw
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data indicates that any persistence in self-employment is associated with being immi-
grant, being married, being educated, having a remarkably high positive investment
income, and living in provinces with relatively low unemployment rates. A man
who enters self-employment from paid-employment is likely to be immigrant, be
married, be educated, and have educated parents. Regarding the transition from
self-employment to paid-employment, it appears to be associated with being mar-
ried, being highly educated, having educated parents, and living in provinces with
relatively low unemployment rates. Further, noticeably low investment incomes have
been observed in transition from self-employment into unemployment.

The pattern of self-employment rates among immigrants and natives indicates
that immigrants are more responsive to the variation in the unemployment rate than
natives. The gap between immigrants’ and natives’ self-employment rates has been
narrowing over the period 1994-2004. Immigrants’ self-employment rate was always
higher than natives’ over the period 1994-2004. Different behaviors of immigrants’
and natives’ with respect to unemployment rate changes during the period 1994-
2004 suggests that cyclical factors alone cannot explain the rise and decline of the
self-employment rate.

The observed data shows a high persistence of self-employment and paid-
employment for males in Canada. Persistence in unemployment is not that high.
A person who is unemployed this year, 53.5 percent is likely to remain unemployed
and about 32.2 percent is likely to find a job in the labour market next year. Among
individuals who are not in the labour force this year, 14.4 percent are likely to be
paid-employed next year and 75.8 percent are still out of the labour force. The
high persistence of self-employment and paid-employment has been observed for
both immigrants and natives. However, natives have slightly higher persistence in

paid-employment (and slightly lower persistence in self-employment) than similar
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immigrants. Natives are less likely than immigrants to lose their jobs and be un-
employed next year, if they are paid-employed this year. The observed data also
show that immigrants are more likely to remain unemployed in the consecutive years
than natives. Further, the probability of being self-employed next year, if being in
any states of paid-employment, unemployment, or out of the labour force this year
is higher among immigrants than among natives. Natives are more likely to find
a job (and less likely to be unemployed) next year, if they are out of the labour
force this year. Persistence of being out of the labour force is slightly higher among
natives than among immigrants for the period 1993-2004. The probability of being
self-employed next year, if being out of the labour force this year, is slightly higher
among immigrants than among natives.

Estimation results indicate that a model with four support points fitted the
data well. The marginal probability of being self-employed among males aged 25 to
55 is negative in times of high unemployment rates, all other factors fixed. This is not
the case for immigrants. Immigrants who are residing in provinces with relatively
high unemployment rates tend to be self-employed. Immigrants and natives behave
differently with respect to unemployment rate changes. Immigrants may feel some
uncertainty about labour market conditions when the unemployment rate is high,
due to the statistical discrimination they may face in the labour market. Further,
the unemployment experience may be very different between immigrants and natives
which causes either group to behave differently in times of high unemployment rates.
The high unemployment rate pushes immigrants into self-employment more than
natives.

Empirical results show that males with positive investment income or wealth
tend to be self-employed. However, when the model does not control for the spurious
effects, this tendency is more highlighted, indicating that individuals may start up

a business because of some unobserved heterogeneity factors or different personal
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characteristics. Failure to control for these factors will falsely attribute a highly
significant effect of investment income to self-employment decisions.

My estimation results do not show any significant effects of individuals’ wage
expectation on logit probability of being self-employed or paid-employed. One pos-
sible explanation is the non pecuniary benefits that individuals may obtain when
they are self-employed or paid-employed. Further, the results show that expectation
of having a higher salary in self-employment sectors (versus being a paid-employee)
decreases the logit probability of the being unemployed among males age 25 to 55.

My estimation results also reveal that parental background has a significant
effect on logit probability of being self-employed, paid-employed, and unemployed,
taking all observed and unobserved effects into account. The effects of education
and marriage have the expected signs for self-employment and paid-employment
equations. As well, all state dependence variables are statistically significant and
positive in all equations of self-employment, paid-employment, and unemployment.

Results from the most general specification suggest that the causal effect of
past self-employment on current self-employment is relatively weak and much dif-
ferent from what observed data shows. Looking at observed persistence in self-
employment for immigrants and natives, no big difference between either group is
observed. However, immigrants and natives differ in many unobserved and observed
characteristics such as labour market preferences, abilities, and unemployment ex-
periences (which are not observed in the data), as well as observable factors such
as level of education and parental background at the time of entry to panel (ini-
tial conditions), marital status, and sensitivity to any changes in labour market
conditions. Distinguishing between true and spurious state dependence highlights
immigrant-native gaps in unobserved characteristics in any labour market states
of self-employment, paid-employment, unemployment, and being out of the labour

force.

146



The higher self-employment rate among immigrants than among natives is
due to a combination of both higher entry and lower exit rates among immigrants
than comparable natives. Higher structural persistence in self-employment among
immigrants than among natives is partially due to the lower exit rates from self-
employment state. On the other hand, the entry rate to self-employment is higher
among immigrants. Comparing estimated entry-exit rates for the model which con-
trols for the spurious effects, and the model which does not, indicates that unob-
served factors and initial condition problems play important roles in explaining dif-
ferences between immigrants and natives in persistence in any labour market states.
When the model ignores the effects of spurious factors, it erroneously assumes that
the correlation between state dependence variables and time-invariant unobserved
factors is zero. This invalid assumption underestimates entry and exit probabil-
ity rates in all labour market states and therefore does not show the real effect of
entry-exit gaps on persistence in any labour market states among immigrants and
natives.

My estimation results indicate that structural factors alone can not explain
the rise or fall in self-employment participation rates among either immigrants or
natives over the period 1993-2004. The structural factors affect the probability of
remaining self-employed in consecutive years and consequently affect exit rates from
the self-employment state only partially. The probability of entering into the self-
employment is also, to some extent, due to unobserved heterogeneity factors such as
labour market preferences (labour market discrimination among immigrants which
makes them more likely enter and stay in the self-employment state, especially in
times of high unemployment rate).

Policies that improve individuals’ unobserved heterogeneity (preferences, abil-
ities, and skills) such as public or private training programs for new entrepreneurs,

may partially attract immigrants and natives to the self-employment. Furthermore,
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government provision of financial supports to the self-employed increases the proba-
bility of being self-employed and may encourage individuals to enter and stay in the
self-employment state. My results show that labour market discrimination may still
exist among immigrants in Canada. When the economic conditions are not good
immigrants are pushed into the self-employment due to the statistical discrimination
they may face (or feel) in the paid-employment sectors. The results shed light to
the importance of Employment Equity Act (EEA) of Canada which should apply in
all industries and manufacturing companies, not only limited to certain industries
which are federally regulated.

The second essay analyzes transitions into and out of any of the five hourly
wage quintiles and quintile zero (unemployment and non-employment state). The
observed raw data shows that immigrants from visible minority groups on average
are accumulated more in the first and second parts of the wage distribution, while
comparable natives are mostly evenly distributed. In comparison with other groups
of immigrants, Arabs and Latin Americans have a lower mobility rate from the last
quintile and a higher mobility rate from the first quintile. This makes the quintile
distribution very segmented among Arabs and Latin Americans. Moreover, Asians
have more chances to work in the uppermost part of the wage distribution than
other groups of immigrants. Moving from the lower part of the wagé distribution
to the upper part, both immigrants and natives are more likely to be educated and
married, more experienced, and face a lower unemployment rate at the time of entry
to the labour market. On average, immigrants are more likely to be educated but
have less experience than similar natives. Overall upward mobility rate is almost the
same between immigrants and natives. However, immigrants compared to natives
have lower downward mobility rate.

My estimation results indicate that a model with three and four support points

fitted the data well for immigrants and natives, respectively. Empirical results show
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immigrants and natives with higher levels of education have greater chances to work
in the uppermost part of the wage distribution. The marginal effect of education is
higher among immigrants, though. Further, immigrants who are younger at arrival
in Canada are more likely to work in the middle part of the wage distribution. State
dependence exists in all hourly wage quintiles. All state dependence variables and
their initial values are highly statistically significant. Not all observed persistence
is structural for immigrants and natives. Some portion is due to the unobservable
factors. Immigrants and natives have the highest structural persistence in quintiles
three (88 percent) and four (58 percent), respectively. For natives, persistence in the
last quintile (quintile five) stems, to a greater extent (66 percent), from unobserved
heterogeneity factors, while for immigrants only 25 percent of the persistence is
spurious. The source of the unexplained portion is different for immigrants and
natives and is difficult to be disentangled. For immigrants, for instance, this may
be related to unobserved statistical discrimination, cultural attitudes, and abilities.
For natives, this may be due to the unobserved labour market preferences, and
skills. My results also show that individuals with different unobserved types have
different tendencies to be accumulated in the lower, middle, or upper parts of the
wage distribution. This makes the wage distribution segmented. Immigrants and
natives have three and six unobserved types, respectively. Each type is attracted
towards a specific quintile.

The considerable proportion of spurious effect in persistence in the lower and
upper parts of the wage distribution indicates that structural factors alone can-
not explain the rise or fall in participation rates of any hourly wage quintile over
the period 1993-2004 among immigrants and natives. Public policies that improve
unobserved heterogeneity effects (preferences, abilities, or skills) such as public or
private job training programs may attract both immigrants and mostly natives to

specific wage quintiles and then help reduce income inequality. Policies that lessen
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labour market discrimination help capable immigrants to move out of the lower part
of the wage distribution to the upper part. Moreover, policies which induce longer
unemployment spells such as unemployment insurance or social assistance programs
lead to larger skill losses among natives and immigrants, mostly among immigrants,
making these policies more costly. Any modifications in unemployment insurance
or social assistance programs redistribute the hourly wage pattern among working
populations and therefore reduce wage inequality among natives and immigrants.
The final essay studies transitions into and out of any of the four earnings
quartiles, and quartile zero (unemployment and non-employment state). The data
for Denmark is a random sample of 40,000 individuals, which is taken from admin-
istrative registered data of Denmark for the period 1994-2003. The observed raw
data show that immigrants in Denmark are more attracted towards the lower parts
of the earnings distribution, while natives are evenly distributed. In Canada, immi-
grants are more observed in the lower and upper parts of the earnings distribution,
while natives are more attracted to the middle quartiles. Comparison of natives in
two countries reveals that natives in Denmark are less likely to be unemployed (or
non-employed). However, earnings distribution for natives is similar in both coun-
tries. Immigrants in Canada have higher stability in any earnings quartiles than
their Danish counterparts. Upward mobility is higher than the downward mobility
for immigrants in both countries, but with higher magnitude for Danish immigrants.
Estimation results show that models with three and four support points fit the
data well for immigrants and natives, respectively, in both countries. All state de-
pendence parameters are positive and statistically significant, indicating that labour
market flexibility makes the transition towards the quartile zero less probable. Not
all observed persistence in earnings quartiles is structural. Some portion of this
persistence stems from unobserved heterogeneity factors (spurious effects). Ignor-

ing unobserved effects and endogenous initial conditions problem overestimate the
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degree of the state dependence and underestimate mobility. The estimation results
confirm this argument. Structural state dependence for Danish immigrants is quite
high compared to natives in every quartile except quartile two. Differences in struc-
tural state dependence between immigrants and natives in Canada are not that high,
in comparison with the differences in Denmark. Unlike immigrants in Canada, im-
migrants in Denmark have quite high structural state dependence in any earnings
quartiles.

The results show that immigrants in Denmark have a very high proportion
of structural state dependence (89.1 percent) in quartile zero (unemployed or non-
employed) compared to natives (58.8 percent). In this case, as suggested by Hansen
et al. (2006), changes in benefit rules or introducing labor market training pro-
grams are more likely to meet their objectives. As mentioned earlier, immigration
in Denmark is dominated by family class or refugees, especially from non-western
countries. As a result, these immigrants are less skilled compared to Danish natives.
Therefore, immigrants have fewer prospects to get employed compared to natives.

Sources of spurious state dependence are due to some unobserved heterogeneity
factors that are different between immigrants and native in each country. Some
portions of these spurious effects can be due to the labour market preferences, labour
market discrimination, cultural attitudes, and abilities which are not observed in the
data. The results show that immigrant-native differences in proportion of structural
and spurious state dependence, as well as upward and downward mobility rates are
more prominent in Denmark than in Canada. One reason for such differences can
be due to the fact that immigrants in Denmark mostly came through the reasons
other than working.

Individuals with different unobserved types have different transition probabil-
ity matrices. Each unobserved type has the tendency to move towards a specific

quartile. Stationary distributions of unobserved types show that individuals are
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accumulated in different earnings quartiles. This makes earnings distributions seg-
mented. For example, type three Danish immigrants are more accumulated (25.5
percent) in quartile zero, compared to other types (proportions of type one and three
are 8.5 and 7.6 percent, respectively). Unlike immigrants in Denmark, none of the
types of Canadian immigrants has a very high probability to be in quartile zero.

In Canada, the huge portion of observed persistence in the state of being un-
employed (or non-employed) is due to the factors which are not observed. Labour
market policies which improve unobserved heterogeneity factors may lead unem-
ployed people into employment. Sources of spurious effects can be different between
immigrants and natives and is difficult to be identified. For immigrants, some por-
tion of this effect can be due to the lack of information on behalf of employers
(statistical discrimination), language skills, etc.

Canadian immigrants have a higher structural state dependence in the upper-
most part of the earnings quartiles compared to natives. This makes immigrants
be more affected by economic policy reforms. For example, modifications in the
progressive tax system may encourage immigrants to move down in the earning
distribution.

To improve overall mobility (reduce inequality) active labour market programs
such as on-job training, apprenticeships, educaﬁion, labour market information, mo-
bility, and credential recognition could enable individual to move from low-wage jobs
into higher paying jobs. This is in contrast to passive income maintenance programs
like unemployment insurance, which discourage such mobility and encourage people
to stay unemployed (Gunderson, 2007). The effectiveness of these policies is not

addressed in this thesis, but is of great interest for future research.
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