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Abstract

This paper develops a descriptive methodology for the analysis of wage growth of immi-
grants, based on human capital theory. The sources of the wage growth are: (i) the rise of
the return to imported humar capital; (ii) the impact of accumulated experience in the host
country; and, (iii) the mobility up the occupational ladder in the host country. We formu-
late a non-linear model which is estimated, using repeated cross section data. Using data
on immigrants from the former Soviet Union to Israel, we find: Upon arrival, immigrants
receive no return for imported skills. In the five years following arrival, wages of highly
skilled immigrants grow at 8.13 % a year. Rising prices of skills, occupational transitions,
accumulated experience in Israel, economy-wide rise in wages and repeated sampling account
for 4.3, 3.1, 1.6, 1.2 and -2 percent each. There is convergence to natives in the occupational
distribution, but not in wages. In the long run, the return for schooling converges to (0.044
and 0.027 for immigrants in high and low skill occupations, respectively, substantially below
the .073 for natives. The return for experience converges to that of Israelis, and immigrants
receive higher return for their unmeasured skills.



1. Introduction

Immigration is an importan: part the adjustment of labor markets to varying economic
circumnstances, as individuals try to move to where they can get the highest rewards for their
skills. Typically, immigrants start at a low wage and then experience a relatively fast earning
growth (see the surveys by Borjas, 1994 and Lalonde and Topel, 1997). The rise in earnings
is an outcome of several complementary forces. First, immigrants learn the local language
and become familiar with local institutions and local market conditions as a by-product of
spending time in the new country and, at the same time, employers become less uncertain
of the immigrant’s quality (see Chiswick, 1978). Second, as time passes immigrants find a
better match with local employers (see Weiss and Gotlibovski, 1995). These two processes
combine to provide immigraats with rising rewards for their imported skills. In addition,
immigrants invest in the acquisition of local skills, through schooling and on the job training.
Expecting wages to grow, they have special incentive to invest in human capital and to "try
harder”. Consequently, imm grants often overtake natives of comparable skills, who have a
weaker incentive to invest.

In this paper we develope a descriptive methodology of analyzing the wage growth of
immigrants. We implement this methodology, using data on a large wave of immigration
from the former Soviet Unicn to Israel. This group of immigrants is of particular interest,
because of its relative maguitude (about 13 percent of the labor force) and high level of
skill (14.5 years of schooling, on the average). We distinguish three sources of wage growth
for immigrants: (i) the rise of the return to imported human capital; (i) the impact of
accumulated experience in the host country; and, (iii) the mobility up the occupational
ladder in the host country.! We provide a simple framework, based on human capital theory,
to explain the connections between rising prices of skills and investment in human capital
and describe the conditions under which the earnings of immigrants will convergence to the
earnings of comparable natives. Based on this framework, we formulate a non-linear model
which is estimated, using repeated cross section data that includes immigrants with different

!'We use three occupations as follows: Occupation 1 includes engineers, physicians, professors, other
professionals with an academic degree and managers; Occupation 2 includes teachers, technicians, nurses,
artists and other professionals; Occupation 3 includes blue collar and unskilled occupations.



durations of time in Israel, observed in the years 1991 to 1995. The estimation is done in
two steps: First, a wage equation is estimated for Israelis and the estimated coefficients are
used to predict earnings for immigrants. Then, the difference between actual and predicted
earnings for immigrants is explained by imported skills and their interaction with time spent
in Israel. .

We find that upon arrival, immigrants receive no return for imported human capital in
terms of schooling and experience. The prices of these skills rise with time spent in Israel,
but a large gap remains between the prices that immigrants and natives obtain in the Israeli
labor market. This is mainly reflected in a low return for schooling acquired abroad, which
we estimate to be, in the long run, 0.044 and 0.027 for immigrants in high and low skill
occupations, respectively, substantially below the .073 for natives (Freidberg, 1992, reports
a similar finding). Immigrants eventually obtain the same return on experience as natives,
but the convergence is slow. The market ”penalty” on observed imported skills is partially
compensated by a premium on the unobserved characteristics of immigrants. The importance
of unobserved skills declines sharply with time spent in Israel, but even in the long run, a
large gap remains in favor of immigrants.

We find evidence for reduced quality for more recent cohorts of immigrants from the
former USSR. This trend holds for both observable skills, such as schooling and occupation
and for unobservable skills. /ccounting, for this effect, we find that conditional on occupa-
tion, there is no convergence of wages of immigrants to natives. In academic occupations
the final gap is small, but imrnigrants who remain in unskilled jobs receive lower wages than
comparable Israelis even after a long stay in Israel.

We use panel data from a sample of immigrant engineers from the former USSR to
examine the process of occupational transitions in the early phase of the absorption process.
Extrapolating the transition matrices from this panel of engineers, we can predict quite well
the occupational distribution for different age groups in the pooled cross sections. We can
thus break the convergence process into two parts, wage growth within occupations and wage

growth due to occupational transitions.?

2This separation is somewhat tentative, because we do not model here the decisions related to occupational
mobility. We are now in the process of estimating a structural model in which search and investment decisions
are jointly determined.



In the initial five years following arrival, wages of immigrants grow at a fast rate of 6.4
percent a year (8.13 percent for immigrants with academic degree). Half of this growth can
be ascribed to rising prices of skills. Occupational transitions account for a growth of 3.1
percent per year among immigrants with 16+ years of schooling. For these immigrants,
accumulated experience in Israel and the economy wide rise in wages account for about
1.7 and 1.2 percent, respectively, per vear. Repeated sampling of the same cohort and
changes in sample composition account for -2 percent. In the long run, the occupational
distribution of immigrants tends to converge to this of Israeli workers and after 15 years
in Israel, immigrants have a similar probability of employment in the high skill occupation
as equally qualified natives. However, because of lack of convergence within occupations,
convergence is not attained even when we allow occupations to adjust. An immigrant who
arrives at age 30 with 16+ vears of schooling, initially earns, on the average, only half the
wage of a comparable Israeli. By age 50, the same immigrant earns a wage which is 17
percent lower than the wage of a comparable native worker.

2. Background

The mass immigration of Jews from the former Soviet Union to Israel which started towards
the end of 1989, amounted to a total of about 600 thousand immigrants between 1990 and
the end of 1995 (see Table 1). The Israeli population at the end of 1989 was 4.56 million
and the pre-migration population growth rate during the 1980’s was between 1.4% and 1.8%
per annurm. The 1990-91 wave of immigration increased the population by 7.6%, in two
vears, which is more than twice the normal population growth. The reduced immigration
flow between 1992 and 1995 has contributed about 1.3 percent a year in population growth.
By the end of 1995, the recent immigrants from the USSR constitute about 11% of the total
population and 12.1% of the population of age 15 and above. Compared with the immigration
into the US and other receiving countries, this wave stands out in its magnitude.

While the flow of new workers from the Israeli established population is mainly comprised
of young inexperienced workers, the flow of immigrants is of workers of all ages, who acquired
some work experience in their home country. On the average, immigrants are older than
Israeli workers by four years. This is contrast to most immigrations, where immigrants tend



to be relatively young. This feature reflects the exogenous relaxation of emigration from
the USSR and the free entry to Israel. Thus, this immigration wave is less governed by
self-selection.

Another important feature of this wave of immigration is the exceptionally high level
of education and the prior experience in academic jobs (see Table 2). Those who arrived
before the end of 1993 possessed an average of 14.5 years of schooling, and half of them had
held academic and managerial positions before immigrating; 57,400 of those who arrived
until the end of 1993 defined themselves as engineers and 12,200 as medical doctors. These
numbers should be compared with 30,200 engineers and 15,600 doctors in Israel in 1989.
Under these circumstances, it is not surprising that many highly skilled immigrants work in
Israel in occupations that require less skill than they possess. Of the 332,616 immigrants
who arrived during 1990-91, 75 percent worked in low-skill occupations, and only 12.8 found
jobs in high-skill occupations within their initial stay in Israel (2.9 years on the average).

A more detailed picture of the occupational downgrading can be seen in Table 3, which
describes the occupational and employment status of immigrants from a cohort which arrived
in 1990, by their occupation n the former USS5R. As seen, among the immigrants who were
employed in high-skill occupations (occupation 1) in the former USSR, only 27.4 percent
found jobs at the same occupational level, after 3 years in Israel Immigrants gradually
improve their occupational standing. Initially, the main inflow into the high skill occupations
is from the ranks of unemployed. Later, the main inflow is from those who first found jobs
at low-skill occupations. '

Despite the high unemplovment rate in Israel at the outset of the immigration wave of 9.4
percent (see Table 4) and the large immigration inflow, immigrants found jobs quite quickly
and they have done so mainly by occupational downgrading (see Table 3). At the aggregate
level, convergence is slower because of the entry of new immigrants with initial unemployment
rate which far exceeds the uaemployment of native Israelis (see Table 4). Notice that the
entry of immigrants had no adverse effect on the unemployment or employment of natives.

There is a rather sharp increase in wages as a function of time spent in Israel. The figures
in Table 5 show that recent immigrants, with experience in Israel of 5 years or less, earn
less than Israeli workers with the same experience in Israel (who are, on the average, 14
years younger), suggesting that experience acquired abroad is of little value. In contrast,



immigrants who have spent in Israel more than 5 years earn, on the average. about the same
wage as native Israelis with the same experience in Israel (who are, on the average, 8 years
vounger). As immigrants spend more time in Israel, the variability in wages across schooling
groups and occupations rises, suggesting improved matching of workers to positions and
rising returns for skills acquired abroad.

To summarize, immigrants enter the labor force quickly and initially accept any available
job, with somewhat higher unemployment among the highly educated. The occupational
distribution of first jobs among immigrants is very similar to the distribution of jobs in
the Israeli economy, implying a substantial occupational downgrading. Following this initial
phase, there is a second phase in which the highly educated immigrants gradually upgrade
their positions by finding bstter jobs within the low-ranked occupations or move to jobs
within a high-ranked occupations. As a result, there is a substantial wage growth and
ineguality among immigrants rises, as they obtain higher returns for their imported skills.

At the aggregate level, we note some further adjustments. First, the immigration flow
tends to decline with time, as the initial backlog has been exhausted. Second the average
skills of immigrants from the former USSR decline. At the same time, the quality of Israeli
workers rises, reflecting the rise in schooling investments (See Appendix Table Al). Despite
the large size of this immigration wave, there were no noticeable effects on the wages or
employment of Israeli natives, both continued to rise during the period 1991-1995 (see Tables
4 and 7).

3. A Framework for Analysis

We now present a simple human capital model which describes the development of earnings
for immigrants and natives and allows us to compare their patterns. In particular, we are
interested in the forces which determine the convergence of the earnings of immigrants to
those of Israelis.

An immigrant brings with him a fixed set of marketable skills such as schooling, oc-
cupation and work experience acquired abroad. As time passes, these skills are gradually
adapted to the Israeli market, and their quality and market value rises. The immigrant may
also augment his skills or acquire new skills in Israel. The acquisition of new skills requires



some sacrifice of current earning. Thus, each immigrant is faced with an investment problem
in which he compares the benefits from investment in terms of higher future earnings to
the costs in terms of forgone current earnings. The investment decisions interact with the
changes in the market value of the immigrant’s skills and together determine his earning
growth. An Israeli worker faces a similar investment problem, except that he does not have
skills which were acquired abroad.

Let z, be quantity of skill s, s = 1,2...5, that an individual possesses. Human capital is
an aggregate which summarizes individual skills in terms of productive capacity. We assume

that human capital, K, may be written as
K= F[Z Bz}, (1)

where #, are non negative parameters and F(.) is an increasing function. The marginal rate
of substitution in production between any two skills 7 and s is given by £. The concavity
of F(.) determines whether skills are gross substitutes or complements.?

Firms reward individual skills indirectly by renting human capital at the market deter-
mined rental rate, R. The earning capacity of a worker is given by

Y = RK. (2)

Thus, %f also represents the relative price of skills in the market. When skills are measured in
terms of the time spent acquiring them, then an exponential specification for F'(.), such that
K = exp(} #,z,), seems consistent with the observed relation between earning and skills. In
this case, the parameter 8, is the proportional increase in earning capacity associated with a
unit increase in skill z,. Because 6, is independent of skill acquisition, each individual may
view it as the implicit "price” (or "rate of return”) of skill s.*

3The cross partial deriviatives are F7(.)8,6,.

4Since the coefficients #, are defined within a context of production function they may also be interpreted
as quality parameters, objective or perceived, which change as the immigrant's imported skills become more
applicable to local market conditions. For the present analysis, the distinction between price and quality
makes no difference. Following recent literature (e.g., Juhn et al., 1993) we shall use the term price. A more
general specification would allow these prices to depend on the aggregate stocks of skills (see Heckman et
al., 1997).



A worker can augment his skills by training in school or on the job. Let ¢, and w, be the
proportions of available time (which is normalized to 1) spent learning skill s in school and
on the job, respectively. Then

Zy = Bty + Yws — 06, (3)
where 3, and 7, are learning coefficients, §, > 7,, and § is a depreciation rate. Time spent
on training is withdrawn from working time and involves a loss of earnings. In the case of
schooling or formal training, each hour of training causes a corresponding loss of an hour of
work. In training on the job, the loss is smaller (as some learning is joint with work) but
the learning coefficient is ustally smaller. The actual earning of the individual, y, equal to
his earning capacity, Y, multiplied by "effective” working time, h. That is,

y=Yh=Y(1-T, —c(Ty)), (4)

where T, = ¥ i, is the proportion of total time spent in school, T, = ¥_w, is the proportion
of time spent training on the job and ¢(.) is a convex increasing function with ¢(0) = 0 and
e(1) < 1.

Individuals maximize their life-time earnings. In each point in time, a worker must
decide which skill to augment and how much of it to acquire. Because all schooling activities
are equally costly, an individual who invests in schooling will augment only the skill with
the highest contribution to the growth of human capital (i.e., the highest 6,8,). Similarly,
because all training activities are equally costly, an individual who invests in training on the
job will augment only the skill with the highest 6,7,.

For the analysis of immigrants’ earnings, it is important to partition skills into two groups:
locally acquired skills and imported skills. The imported skills are fixed in quantity, but an
immigrant may acquire locel skills. A basic feature that we wish to introduce is that the
prices of imported skills rise with time spent in Israel, relative to the prices of locally acquired
skills. This rise in prices, which reflects gradual adoption of imported skills to local market
conditions, may influence the local investment decisions.

We may partition the set of skills into two subsets, skills acquired abroad, S; and skills
acquired locally, 5, and assume that for all s € 5;,the quantities z, are fixed at z,(0),but
prices, @, are allowed to vary with time in Israel, while for all s € S,, prices are fixed, but
quantities can vary. In fact, each immigrant will choose to invest only in that member of S,
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which maximizes the growth rate. We denote this maximal element by z and its price by
6. Based on these definitions, the exponential aggregation rule, K = exp(¥ 6,z,), vields a
simple accounting framework for the growth in human capital,

2 =bi+ Y 706

sES;

That is, }—K{, can be partitioned into the change arising from local investment decisions, and
the change due the rising prices of imported skills.

We may appraximate the optimal local investment pattern for an immigrant by

Of ~ c:{z 4(0)8, + E] +b—c(rg+1t—tg), (5)
ES R

where, t is calendar time, tg is time of arrival, Tp is the immigrant’s age (or work experience)
upon arrival and a,b and ¢ are some fixed positive parameters.” The earning of an Israeli
born worker follows a similar process, except that he has no imported skills and the date and
age of leaving school replace the date and age of arrival. Equation (5) captures two basic
results from human capital theory: investment declines as the individual becomes older and
approaches the end of his working career, and current investment is higher if the individual
expects an increase in the price of skills. The first result follows from the fact that value
of human capital depends on the expected period of utilization. The second result follows
from the observation that investment in human capital involves a sacrifice of current earning
capacity in favor of increased future earning capacity.

The amount of effective hours, h, is a function of the amount of local investment 8+ which
is obtained by inverting c(T,, ). We shall approximate this relationship by writing

* Approximation is required because in general there is no closed form solution for the optimization
problem. An exception is when F(.) is exponential and ¢(T) = 1 — (1 — T)®, where 0 < & < 1. In
this case, the investment policy can be derived explicitly as a function of the future prices relative to their
current values. Earning growth assumes a very simple piecewise constant form : ‘E = 0 when the individual
specializes in schooling, f = 3—'-"1"]—::.&"- when he invests on the job, and ; = g — {§ in the last phase of no
investment, where ¢ = 5 z,(0)8. + % is the change in prices, 6y is the maximal learning coefficient (on
the job) and r and & are the depreciation and interest rates, respectively The duration of each phase is
determined endogenously. These resulis are derived in the Appendix.
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Inh =~ €6z, (6)

where £ is a negative parameter which depends on the function ¢(7™). Equations (5) and
(6) together determine the effect of investment on earning.®

We can now compare the earning paths of immigrants and native Israelis. The basic
difference between natives and immigrants is that immigrants bring with them skills which
are not immediately applicable to the local market conditions. As time passes the imported
skills becorne more valuable as immigrants adopt to local market conditions. Thus, at the
early stage of stay in Israel. immigrants display higher growth in earnings than similar
Israelis. Assuming that after sufficient time in Israel, prices of imported skill converge to
some constant values, the earning growth rates of immigrants and natives will eventually
converge. However, convergence in growth rates does not necessarily imply convergence in
levels. Earnings of immigrants will overtake the earnings of natives if the prices of imported
skills converge to the same price as obtained by natives for locally produced skills, because
increasing prices imply higher investments . However, if imported skills are of inherently
lower quality, and their long run price falls short of the price of locally acquired skills, then
earnings of immigrants may never catch up with those of natives.

A simple parameterization for the behavior of prices will help to illustrate the general
point. Let ¢ — {y be the duration of time that the immigrant has been in Israel, then the
market value of imported skill s at time t is 8,(t — t5). We assume that

B, = A(B, — 84(t — to)), (7)

where 6, is the long run value of 6,(t — to) and ) is a parameter indicating the speed of
adjustment.” If A > 0 then, as the immigrant spends more time in Israel, the price of each
imported skill component approaches ,. In contrast, skills acquired in Israel by natives or
immigrants, have constant value, @,.

®The approximations in (3) and (6) have been used by Mincer (1974) to derive the guadratic earning
function. We extend his analysis by adding time effects into the investment decision.

"The model can easily accommodate different ) for different skills. However, for the estimation it is useful
to impose the constraint of uniferm A. To simplify the exposition we impose this constraint at the outset.
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Recall that different immigrants arrive in different dates, at different ages and with
different market skills. Consider an immigrant who is observed in year ¢ and at age 7. Let
us denote the date of arrival by tg and the age (or experience) on arrival by 7. Assuming
that F(.) is exponential, so that InK = }_ 6,x,, the immigrant’s level of earnings, implied
by equations (3), (6) and (7). is

In(yim(7,t)) = Y 6,(0)z,(0) + (1 +a) Y (6, — 6,(0))(1 — e~ M-ty £ (0) (8)

(b — fﬁj — (bro — ﬁ} + a(ln R(t) — In R(t — o))
+mR[t}+1n( (T, t})

The earnings of a comparable native Israeli, who is observed in year t and age 7, and
had the same bundle of skills (0) (including the same level of completed schooling) when
he left school on age T, be written as

In(un(r,8) = T0zi(0) + or — L) = (b, — ) ©
alln R(t) — In R(t — t,)] + In(hn(r, t)) + In R(2),

where, t, and 7, are, respectively, the time and age of leaving school.® Since the only cause
for the difference in the investment policy of immigrants and native Israelis is the effect of
the changing value of imported skills, we use the approximation

In(him(7,t)) - In(ha(7, 1)) = €a Y (B, — 6,(0)) Ae™**~%)z,(0). (10)
Taking the difference between (8) and (9), using (10), we obtain
In(Yim(7,t)) = In(Y.(7,t)) = D_[(8, — ;) + a(B; — 6,(0))]x,(0) (11)
+(1+a+ Af) Z{Es =5 93 }e'}'{l-h] (U}
+(bro— Z2) — (br, - 2]

2 2
+aln R(t — to)) — In R(t — t,)).

SUsing the approximation ir (6} we can eliminate In(hyn(7,t)) from equation (9), yielding, (9')
In(ya (7,8)) = T 0.2,(0) + (br — £) — (b7, — =) +£(b—c7)alin R(t) — In R(t — (7 —7,))] + a£ 22 + 1n R(2).
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Equation (11) allows us to describe the parameters governing the convergence of immi-
* grants to natives. The terms ia the first sum determine the long term differences in the level
of earnings. As seen, for a > 0, convergence in prices (ie., 8. = 6,) would imply that the
earning level of immigrants will eventually ezceed the earnings of comparable native Israelis.
This is because of the added incentive to acquire local human capital caused by the rising
prices of imported skills. Howsver, to the extent that an imported skill is of inherently lower
quality and a is not too large (ie., (1 + a)8, < 6,), it'’s long term value will be lower for
immigrants and their earning level may be lower in the long run. The terms in the second
sumn determine the speed of convergence, where higher positive values of A indicate a faster
adjustment. Clearly, if the adjustment is slow then immigrants who entered at an old age
will never catch up with similar Israeli within their working lifetime. If A < 0 , the earning
differences diverge. We thus cbtain a flexible specification which allows for convergence but
does not impose it.

The positive interaction between rising prices for imported skills and the incentive to
invest in local human capital provides a simple answer to a query raised by Borjas (1994,
p. 1672) "why would immigrants accumulate more human capital than natives?” within
the context of standard humean capital theory. There is no need to rely on heterogeneity or
self selection to explain overtaking. Immigrants may "try harder”, simply because they have
stronger market incentives to invest in human capital.’ :

An important source of earning growth of immigrants, which we have not discussed yet, is
their gradual climb up the occupational scale. The analysis can be extended to incorporate
occupation specific capital stocks, K; = F(I 0,z,), where 6,; is the price of skill z, in
occupation j, allowing immigrants to change occupation when a suitable job offer arrives.
The prospect of the arrival of job offers with higher wages also influence current investments
in human capital. In general the arrival rate of jobs offers depends on the individual's search

91t should be noted that this result depends on the functional form assumptions. Alternative specifications
vield different conclusions concerning overtaking. For instance, if one adopts a Ben-Porath specification,
where F(.) and C(.) are linear and z, = g{K(08,ts + 7.ws)), where g(.) is increasing and concave, the local
investment policy is independent of prices, so that there is convergence, but no overtaking. It seems that
some degree of complementarity, or non-neutrality, is required for overtaking. Related results on overtaking

appear in the literature on endogenous growth with both physical and human capital (See Caballe and
Santos, 1993, and Brezis et al., 1993).
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effort and skills, and on market conditions (see, e.g., Weiss and Gotlibovski (1995)). However,
in this paper we focus on investment decisions and assume that occupational transitions are

eXOgenous.

4. Data on Earnings

For the analysis of earning, we use the CBS survey of income from the years 1991 to 1995,
which are random annual surveys of the whole Israeli population. Using these data we
construct a sample of native Israelis and a sample of immigrants from the former USSR. Our
basic sample includes only Jewish men and women of ages 26 to 65 who worked more than
two weeks during the last month and more than 25 hours per week. We exclude immigrants
from the former Soviet Union that arrived at age below 14. We also exclude all individuals
with no information on age, no information on the number of years of schooling and with
more than 31 yvears of schooling. The wage and hours of work are the average during the
several weeks before the survey. For immigrants, we can separate the number of years of
schooling and experience of work between those acquired in the former Soviet Union and
those accumnulated in Israel We have data from five consecutive cross sections on native
Israelis and immigrants from the former Soviet Union. Because of the large recent inflow of
immigrants from the former JSSR, most of the immigrants in the sample have been in Israel
only few years.

Table 6 shows the summary statistics of the two samples. The difference in the average
monthly wage between native Israelis and immigrants males is 55% and the difference in
the average hourly wage is 51%. The corresponding differences among females, are 26% and
33%, respectively. On the average, immigrants are about 3 years older than Israelis and have
one vear more of education. The occupational distribution of working immigrants is quite
similar to the occupational distribution of working Israelis, although there are proportionally
less male immigrants in occupations 1 and 2 which require academic and technical education.
This is striking, given the substantially higher proportions of immigrants who were employed
in these occupations in the former USSR.

Table 7 shows the average real wage of immigrants and natives during the period of the
mass immigration. The lack of trend in the average wage of immigrants reflects the opposing
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forces of individual wage growth and increased proportion of newly arrived immigrants. In
contrast, the average wage of native Israelis is less affected changes in sample composition
and tracks general labor market conditions. The general trend has been for wages of Israeli
workers to rise slightly during the period 1991-1995.

5. Implementation and Results on Wage Convergence

We use the CBS income surveys 1991-1995 to compare the time patterns in the wages of
immigrants and natives. To identify the main forces which cause these patterns, we make
some simplifying assumptions. We allow for time effects but assume that they are the same
for immigrants and natives, reflecting a common rental rate for human capital which may
vary over time. The contribution of specific skills to productivity are assumed constant for
natives, but allowed to vary with time spent in Israel for immigrants. Similarly, cohort effects
are allowed for immigrants but not for natives. Observed skills like schooling and experience
are assumed to have the same return in three broad occupational categories for Israelis, but
we allow the returns to schooling to differ by occupation for immigrants. To narrow down
the possible investments in Israel, we analyze earnings of immigrants who entered Israel at
age 26 or more, so that all schooling of immigrants is acquired abroad. For these immigrants
we assume that investment in Israel takes place on the job.

We follow a simple two stage estimation procedure. We first use a sample of Israeli natives
to estimate a wage equation for Israeli workers. We use these estimates to predict what each
immigrant would earn in Israzl if he could sell his observed skills for the same prices as native
Israelis. We then form the differences between actual and predicted earning for immigrants
and estimate equation (11), adding a constant term which depends on the date of entry to
Israel. We also add interaction term between schooling and low skill employment to allow for
the fact that immigrants who are "trapped” in low skill occupations, receive a lower return
for schooling acquired abroad.

The observed imported skills in this analysis are schooling and experience acquired
abroad. Schooling is measured simply by the total time spent in school. However, expe-
rience is not simply the accumulated time spent at work, but rather the amount of human
capital or skills accumulated in work. This quantity is given by the expression [bexp —Ei'ﬁfﬁ],
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where exp denotes experience, defined in the usual way (age-schooling -6-military service).
We normalize by setting the price (in terms of log earnings) which is paid to Israelis for their
“true” experience to unity. We shall define the "true” work experience that immigrant im-
port as [bexp, —%ﬂ—ﬁ], using the same values for b and ¢ as for Israelis.'” We then estimate
the time pattern of the price f5(t — t,) which immigrants receive for this quantity at time ¢.

5.1. Regression Results for Israelis

Table 8 presents the estimation results of the wage equation for native Israelis. The yearly
dummies represent the difference from the wage in 1995. We find that, despite the mass
immigration, the wage per hour for Israelis is increasing during the period. Controlling for
schooling, occupation and experience, the hourly wage in 1991 is about six percent lower
than in 1995 (1992 is an exception where wage per hour is almost as that of 1995). The
wages in occupation 1 and occupation 2 are, respectively, about 27 and 22 percent higher
than in occupation 3. There is a 4.5 percent increase of the hourly wage with the first year
of experience and about 7 percent increase of the hourly wage with a year of education.
These estimates and the fit (R* = 0.32) of the model are very close to equivalent regressions
for Israeli population and cther samples in other countries. We use this equation as the
benchmark for evaluating the convergence properties of wages of immigrants as it is described
in the model above.!! '

5.2. Regression Results for Immigrants

To estimate equation (11) we use the data for immigrants only. The dependent variable
is the difference between the observed log wage of each immigrant and his predicted log

1Tf both the parameters b anc ¢ differ between Israelis and immigrants, one cannot separate "quantity”
from "price”. It is possible, how=ver, for one parameter, to differ across these groups. We have estimated
the model, allowing the coefficient ¢ to differ. We found that this coefficient was —.00061 for immigrants

and — 00066 for Israelis. The difference between the two estimates is statistically insignificant.
11n estimating the model we used many alternative specifications in order to study the robustness of our

results. Monthly wages provided the same results, but with positive yearly dummies. There is evidence in
favor of different values for the schooling coefficients by occupation. However, we have decided to use the
more conventional specification for the native Israelis wage equation. The results on wage convergence are
robust with respect to the specification of the native Israelis wage regression.
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wage, using the estimated parameters in Table 8. The explanatory variables are schooling
acquired abroad, interacted with occupation, experience acquired abroad, time since arrival
to Israel, occupation in Israsl and year of immigration (cohort). To isolate the impact of
mass immigration in 1990-1¢91, we distinguish the following three cohorts: immigrants who
arrived before 1990, during 1990-1991 and during 1992-1995. Specifically, we estimate the

nonlinear regression

D; = beoms+ deonse %) 4 [Beon_conrt<oocohort cop (12)
+Deon_conrtaz—sscOhOTtes_gs)
+[(Beon_oec10¢€1 + deon_occre™ ¢ *ocel
+beon_0ec206C2 + Beon_occae™ > 0cc2)
+[(bezp + dezpe™*¢"%))(.045 — .0007 ezp;) ezpy]
+[(Bachoot _occ11:2(06€1 + 0CC2) +schovi_oces 0€C3 + dschoote ™ ")) school;],

where D; is the residual from the first stage, t — to; is potential experience in Israel, ezxp;
is potential experience in former USSR, school; is the number of years of schooling in the
USSR, ocel;, and occ2; are dummies that take the value 1 if immigrant works in occupations
1 or 2, respectively, (occupation 3 is the reference group) and cohort. ey and cohortes_gs
are dummy variables that take the value 1 if the immigrant entered Israel, before 1990 and
between 1992 and 1995, respectively. The value of [(.045—.0007 ezp;) ezp,] is the accumulated
human capital associated with the market labor experience that the immigrant imported,
using the estimated coefficients for experience and experience? for Israelis in Table 8. Note
that we restrict the speed of convergence of the coefficients of the human capital indicators,
A, to be the same for all the parameters.'?

12The coefficients b, and d, in the estimated egquation (12) are related to the structural parameters in
equation (11) through the definitions b, = [(8, — 8,) + a(f, — 6,(0))] and d, = (1 + a + aA£)(6, — 6,(0)).
The parameters #,, b, ¢ and £ can be identified from the regression for Israelis. The parameter A can be
estimated directly from the residual equation. A sufficient condition for identification is that the price that
immigrants receive for some skill, s, say experience, converges to the price that native Israelis obtain, so
that 8, = #,. We can then identify a and 8, (0) for imported experience from the estimates of b and dep-
Having an estimate for a, A and £, we can then obtain f, and #5(0) for schooling from the estimates of bechonl
and dychoor-
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In Table 9, we present two alternative versions of equation (12), without and with
schooling-occupation interaction. The basic logic of compensating wage differentials would
suggest that, the return for schooling is the same wherever a person works. However, im-
migrants have not chosen their schooling based on market conditions in Israel. The return
which they receive in the Israeli market is, therefore, affected by demand conditions, and
immigrants who cannot find high skill jobs are less likely to receive full reward on their
schooling endowment. In describing our results, we shall mainly rely on the specification
with a schooling-occupation interaction.

The estimated speed of adjustment, A, is .0953 per year, implying that within a period
of ten years each price is adjusted by 62 percent of the initial distance from it’s long run
value. However, convergence also depends on the long term difference between the prices
that Israelis and immigrants obtain for their skills.’®> We shall, therefore, discuss each of the
prices, for schooling, experience and unobserved skills, separately.

The initial difference, upon arrival, in the price (rate of return) of schooling between
immigrants and Israeli is b, nool_occ1t2 + Gschoot = —-0290 — .0359 = —.0649 in occupations 1
and 2 and bechool_occs+@schoot = —.0455—.0359 = —.0814 in occupation 3. Given the estimated
rate of return of .0728 for native Israelis, the initial reward for schooling is slightly positive
for an immigrant working in occupation 1 or 2 and slightly negative (but not significantly
different from zero) for an immigrant working in occupation 3. The long run difference
in the rate of return for schooling in occupations 1 and 2 is bschootoccia = —.0290 and
Bschool_oces = —.04535 in occupation 3. Hence, the rate of return that i.nimigrants can expect in
the long run is only .0728 — 0290 = .0438 in occupations 1 and 2 and .0728 —.0455 = .0273 in
occupation 3. This substantial gap between natives and immigrants suggests that schooling
acquired in the former USSR is not fully transferable to Israel, either because differences
in quality or informational frictions which cause immigrants to "give up” in their search
for better jobs (see Weiss and Gotlibovski 1995). The rate of increase in the return that
immigrants in occupations 1 and 2 (occupation 3) obtain for their schooling is such that,
after ten years, the rate of return reaches .0299 (.0134) which is about 68 (49) percent of its
long run value.

*#Under our assumptions, the difference in the prices that Israelis and immigrants obtain for skill s is
b5 — 05(t —to) = (6, — 8,) + (8. — 8,(0))Ae~2(=to).
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The initial difference, upon arrival, in the value of experience acquired abroad is b, +

desy = —.233 — 1.014 = —1.247. Since the price of accumulated experience that Israelis
obtain is normalized to one, this means that the initial return for accumulated experience
is 1 — 1.247 = —.247. This means that, initially, experience accumulated in the former

USSR has negative value in the Israeli labor market. With time, however, the price rses to
1— b, = 1—.233 =.767, which, given the high standard error on b, is not significantly
different from 1. Thus, we cannot reject the hypothesis that, in the long run, immigrants
obtain the same rate of return for experience as native Israelis. The adjustment, is rather
slow and within 10 years this price attains 49 percent of its long run value.!*

The occupational dummies show that immigrants who work in the high skill occupations
1, and in occupation 2, obtain higher premia (relative to occupation 3) than comparable Is-
raeli workers Using the specification without a schooling-occupation interaction, these premia
are, in the short run, .272+(.368—.242) = .398 and .215+(.212—.155) = .272, in occupations
1 and 2, respectively. In the long run, these premia are even higher: .272 + .368 = .640 and
.215+4.212 = .427. However, a large part of these occupational effects is a consequence of the
lower rate of return for schooling in occupation 3. When a schooling-occupation interaction
is added, it is seen that the occupational effects are reduced to .127 and .0 21, in the short
run, and to .378 and .194 in the long run. The remaining occupational effects suggest that,
in the long run, workers who were lucky to find jobs in the high skill occupations, or had
some unobserved characteristic which made them more suitable for employment there, given
their experience in schooling, fare substantially better than those immigrants who remain in
the low skill occupation.

‘We now turn to the discussion of the constant terms which summmarize the average impact
of unmeasured characteristics of immigrants. As seen in Table 9, for both specification, the
coefficients b.ons; and d..ns are positive and large, indicating that, in the short run, there is not
much to distinguish between immigrants with different human capital indicators. However,
with time, the constant terra declines and more weight is shifted to observable characteristics,

141f we allow for a different values of ¢ in the definition of "true” experience, yvielding ¢ = —.00066 for
natives and ¢ = — 00061 for immigrants, we obtain essentially the same patterns for the price of experience..
The only difference is that, in this case, the initial price effect, given by 1 — bup — dexp = —0.148, is not
significantly different from zero
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since their prices rise. Note that the cohort dummies indicate a reduction in the unmeasured
quality of immigrants. Holding measured characteristics constant, immigrants who came
before 1990 earn 6.2 percent more than immigrants who came in 1990-1991 (the omitted
group), who earn 5.7 percent more than immigrants who came in 1992-1995. This pattern 1s
consistent with the observed deterioration, in terms of observed characteristics, reported in
Table 1A. As noted by Borjas (1985), under the circumstances of declining cohort quality,
control for cohort effects reduces the estimated effect of time spent in Israel.

5.3. Convergence of mean earnings

As noted above, the separate price effects operate in different way. The price of unobserved
skills decline while the price of observed skills rises with the time spent in Israel. Figures la
to lc summarize the combined impact of these factors and address the question of whether
or not the wage of immigrants converge to those of native Israelis. These figures show the
predicted wage-age profiles for an immigrant with 16 years of schooling who arrived to Israel,
during the period 1990-1991 at the age of 30, and for an equivalent native Israeli. We consider
three such comparisons, one for each occupation category.

As seen in these figures, the immigrant’s wage-age profile are generally below those of the
native Israeli. In occupations 1 and 2 there is a narrowing of the gap, but no convergence
or overtaking. In occupation 3, the gap widens with time spent in Israel, suggesting that
immigrants who stay there, for a long time are of increasingly lower quality. The predicted
gaps at age 55 for the 1990-1991 cohort are 8%, 20% and 34% in occupations 1,2, and 3,
respectively.

5.4. Convergence of resiclual distributions

The residuals from the wage regressions for natives and immigrants capture the effect of
unobserved skills on the wages. The variance of these residuals can be interpreted as the
"price” of this unobserved skills (see Juhn, Murphy and Pierce, 1993 and Blau and Kahn,
1992). We shall now compare the distribution of residuals for Israelis and immigrants, based
on the regressions in Tables 3 and 9, respectively. We performed Kolmogorov-Smirnov (K-S)
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and Kruskal-Wallis (K-W) tests for equality of distributions.'® Both tests reject the null
hypothesis of equality of distributions. To examine the role of time in Israel, we divide the
sample into two subsamples, those with less than 5 years experience in Israel and those with
more than 5 years in Israel. Within each experience group, we test again for equality between
natives and immigrants. The null hypothesis of equality of distribution is strongly rejected
for the less experienced immigrants (p value of zero for K-S test and p value of 0.0077 for
K-W test). Figure 2 compares the two distributions in this case. We can observe clearly
that the residual distributior. on the immigrants has a lower variance.!® On the other hand,
the test for equality of the residuals distributions of natives to that of immigrants that are
in Israel more than 5 years is not rejected (p value of 0.811 for K-S test and p value of
0.758 for K-W test). Figure 3 compares the two distributions in this case. The closeness of
the distribution as well as the slightly lower variance for immigrants are clearly observed.
These residual patterns hold whether or not cohort effects are included in the regression for
immigrants.

The results show a tendency for the residuals distributions of natives and immigrants con-
verge as time in Israel exceeds five years. As immigrants arrive, their wages are (relatively)
equally distributed, but late: on the wage distribution, conditioned on human capital char-
acteristics, become more dispersed. The rising variability in residuals among immigrants,
with the passage of time spent in Israel, may be interpreted as a rise in the price of their
unobserved skills, mimicking the patterns which we have reported for the prices of observed
skills.

6. Occupational Distribution and Transitions

Our finding that wages of irnmigrants do not converge to the wages of Israelis, conditional
on schooling and occupation may be reversed if we compare the wages of immigrants and
native Israelis conditioned oaly on schooling. If, in the long run, immigrants are more likely
to work in occupation 1, their earning may converge or overtake the earnings of Israelis with
the same schooling. In order to predict the unconditional wage of immigrants, we have to

15The tests were performed using the STATA software.
'8 The null hypothesis of normality is rejected for both groups.
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predict their future transitions among occupations.

As we have shown in the previous section, the occupation at which an immigrant is
employed has a strong impact on his wages. Therefore, the rate at which immigrants find
jobs in the high skill occupations is an important determinant of wage growth. Because of
market frictions and lack of information, immigrants do not immediately find jobs which
suit their qualifications and skills. Instead, they start at the bottom of the occupational
ladder and gradually climb up. In this section, we present data on occupational transitions
of immigrants, based on two recent panels. We also describe the occupational distribution
of immigrants who work in Israel as function of time in Israel. We shall compare the results
from these panels to the occupational distribution in the CBS income surveys 1991-1995
which we used to analyze earnings.

The Brookdale Institute of Gerontology and Human Development has conducted a survey
in the summer of 1992 on a random sample of 1,200 immigrants from the former USSR who
entered Israel between October 1989 and January 1992. About 900 of these immigrants were
resampled in 1995. We refer to this survey as Brookdale Survey (BS). The original sample
consists of immigrants in working-ages (25-69) residing in 30 different locations in Israel.
These immigrants reported :heir location, occupation and schooling in the former USSR.
The survey contains a comp ete history of jobs held from the date of arrival to Israel until
the last interview. It also provides information on wages in each job and the knowledge
of Hebrew and English in the two survey years and participation in training programs. In
addition, the Brookdale Institute has surveyed in 1995 about 1,400 immigrants with an
engineering diploma who arrived to Israel during the years 1990-94. We refer to this survey
as Engineers Survey (ES). This survey has the same information as the other employment
survey by Brookdale with some additional questions on training and work. Almost all the
individuals in this survey have 16 or more years of schooling.

As we did for earning, we limit our analysis of occupational transitions to male immigrants
who were relatively young upon arrival (26 to 45 in this case). We concentrate on immigrants
which have at least 16 years of schooling, or worked in academic professions in the former
USSR, because we are mainly interested in the matching of qualified workers to high skill
occupations.

As a benchmark for this analysis, let us first look at the occupational distribution of native
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Israelis by age. Table 10, shows that the proportion working in occupation 1 increases with
education and age, while the proportion working in occupation 3 dclines. About 20 percent
of working Israeli men of age 35 to 39 work in occupation 1, while among those who have 16+
years of schooling the proportion is 64 percent. For the age group 45-50. the corresponding
figzured are 28 and 76 percent. Table 11 shows the occupational distribution by years in
Israel for male immigrants of age 26 to 45 with at least 16 vears of schooling. We observe
a substantial move into occupation 1. Initially, only 27 percent of these immigrants work
in occupation 1, 13 percent work in middle-skill jobs and 60 percent work in unskilled jobs.
After 15 years, 68 percent of these immigrants work in occupation 1. These figures are
quite similar to the proportions of Israeli workers of similar age and education, suggesting
a convergence of the occupational distributions of immigrants to that of native Israelis.
However, given the small sample size it is important to examine additional sources of data.

A similar pattern of a quick rise in the proportion of immigrants employed in occupation
1 is observed in Tables 12a to 12d, which display the change in occupational distribution
during the first 4 to 5 years in Israel for the recent wave of immigrants, using data from
the panel surveys by Brookdale and the CBS. The different sources tell the same story,
initially about 20 percent of the immigrants found a high skilled job, while after 4.5 years
this proportion rises to about 40 percent.

One can use transition matrices to describe the dynamics of the occupational distribution
and to generate predictions for the proportion of immigrants who will work in each occupation
in the long run. The two Brookdale surveys enable us to study the flows between different
labor market states, which specify whether and where an immigrant is employed. Because
of it’s larger size, we use the sample of Engineers to estimate the transition rates. Table
13a shows the distribution of all engineers (16+ years of education) who where 26 to 45 of
age upon arrival to Israel, for the first four and half years in Israel. The distribution is for
four states: employment in one of the three occupational categories and non-work (which
includes unemployment and training). The new feature here is the large initial level and
the fast reduction in the proportion of immigrants who are not working (unemployed or in
training). At the same time, the proportion of immigrants who find work in occupation 1 is
rapidly increasing. Some increase in the proportion in occupation 2 can also be noted .7

"The data of the Brookdale survey show the same pattern, unconditional on education, but we do not
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Table 13b presents the annual transition probabilities matrix among the four states.
Using the monthly data, we calculate for each month the annual transition rate (12 months
ahead) and then take monthly average for immigrants who were in Israel between 30 to 42
months. The table shows that the probability of leaving occupation 1 within a year is less
than 4 percent. More than 21 percent of the non-working men go directly to occupation
1 within a year. In contrast, the rates of upward mobility from occupation 2 and 3 to
occupation 1 are only 9 and 6 percent, respectively. Hence, many immigrants are either in
training or unemployed before they receive and accept a job in occupation 1. Note that these
estimates are the average for immigrants who have been more than two and a half years in
Israel, so that most of the pzople who are not working are unemploved and only few are in
training prograrms.

Under the strong assumption of stationary transition rates, we can use the transition
probabilities matrix of Table 13b to forecast the future occupational distribution of the
immigrants with 16+ years of schooling who are engineers.!® Table 13¢ presents the resulting
forecast of 5 to 35 years ahead occupational and non-working distribution for men who arrive
to Israel at age 26 to 45. After 35 years, the proportion employed in occupation 1 (from
all emploved workers) is 68.7/97.2 = T1%, a forecast which is very close the figure 68.3 in
Table 11. These predictions for the proportion employed in Occupation 1, are also presented
in Figure 5, where they are compared to predictions based on logit estimation from the
CBS, for immigrants and Israelis. As seen, the predictions from the sample for engineers are
somewhat lower, but also suggest a fast narrowing of the occupational gap. The agreement
of the predictions from panel data with the proportions in the pooled cross sections results
suggests that we can use, with some confidence, the occupational state probabilities in Table
13c to generate an expected wage profiles which are not conditioned on occupation.'*

present it here.
¥ Given that the transition matrix is from the early period in Israel, it is likely that the off diagonal

probability of upwards mobility are biased upwards as estimates for the transitions in the later years.

!“Note that the predicted proportions of the other occupations and for unemployment are also consistent
with the findings from the Income Surveys. We are currently engaged in further examination of this issue,
using the Labor Froce annual survey of the CBS.
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7. Wage and Occupational Convergence

Do earnings received by immigrants in the host county converge, overtake, or fall short of
those of native Israelis? To answer this question, we now bring together our results on the
dynamics of the wages received by immigrants and the dynamics of occupational transitions
by immigrants. The analysis of the wage dynamics has shown that there is a substantial
increase in the return to human capital brought by immigrants. At the time of arrival to
Israel, the value of imported human capital in the form of schooling and experience had about
a zero effect on the wages received by immigrants. With time in Israel, the market value
of these human capital indicators increases but the return for schooling converges to a level
that is significantly below that of native Israelis, especially for immigrants who remain in
the unskilled occupations. The impact of imported experience on the earning of immigrants
approaches the corresponding effect for Israelis, but at a slow rate.

The wage received by immigrant is also affected by the unobserved skills that are captured
(in average) by the constant of the estimated wage regression. This constant is different in
the three point occupational distribution that we used. Given the large positive impact on
wages of working in occupsation 1 or 2 rather than occupation 3, the predicted occupation
at each point in time is an important determinant of the expected wage.

Figure 4 follows the predicted wage of an immigrant with 16 years of schooling, who
arrived to Israel at age 30. We combine here the dynamic effects from the estimated wage
equations reported in Tables 8 and 9 with the occupational distribution predicted in Table
13. To calculate the wage conditioned on working for immigrants, we use the predicted
occupational probabilities, excluding unemployment. Similarly, in tracing out the native
Israeli wage we weighted the wage by the proportion of native Israelis with 16+ years of
schooling in the three occupations. Figure 4 shows that the wage of an immigrant who is 30
years old upon arrival is about one half of the wage of an equivalent Israeli (9.5 vs. 18 NIS
of 1991). This gap is reduced over time, and 20 years after arrival (at age 50 ) it reaches the
level of 5.3 NIS of 1991, which is 17.8% below the wage of the native Israeli.

Table 14 provides a partition of the wage growth of immigrants in a synthetic cohort
into five components: time, experience, price effects, occupational changes and differences
in observed characteristics. Specifically, we select from the 1991 and 1995 cross sections
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immigrants who entered Isrzel in 1990. Averaging log wages for each cross section and
taking the difference (divided by 5) yields the "average annual growth rate” for the 1990
synthetic cohort during the period 1991-1995. For each person in these two cross sections we
can create a prediction based on his characteristics and occupation and generate the " average
predicted growth rate”. We then partition this prediction using the estimated coefficients in
Tables 8 and 9. This exercise is performed for the whole sample of entrants in 1990 and to
subsamples classified by schooling and age at arrival.

The time effect is derived directly from the 1991 vear effect in Table 8 The experience
effect is the difference in the average accumulated "true” experience in Israel between the
two cross sections. The price effect is defined as the average change in predicted residuals,
holding occupation constant at the 1991 level. The occupation effect is the difference in the
predicted residuals, in 1995, for the 1991 and 1995 cross sections. Since time in Israel is
held constant in this comparison, the experience and price effects are accounted for and the
remaining factor is the difference in occupational choices.”” The last term accounts for the
fact that the immigrants of the 1990 cohort who are observed in 1991 and 1995 are not the
same individuals.

The results in Table 14 show that increasing prices of skills are the most important factor
in explaining wage growth during the initial five years following immigration. Of an average
annual wage growth of 6.4 percent, half is due to rising prices. Of course, this factor is more
important the more schooling or experience the immigrant has. Changing occupation is an
important factor for qualified immigrants with 16+ years of schooling, but is unimportant
for others. For these immigrents experience accounted for 1.65 percent of the average annual
growth and the aggregate growth of wages accounted for 1.2 percent. As expected, experience
effects are more important for younger immigrants. The results show that the model under
(over) predicts the wage growth of young (old) immigrants. This suggest that age plays an
independent role which is not captured by investment and accumulation of experience.?!

“UIn the 1991 cross section, 12.¢ percent worked in occupation 1, 12.0 per cent worked in occupation 2 and
75.2 percent worked in occupation 3. The corresponding figures in 1995 were 20.4, 13.8 and 65.7.

21 A possible explanation is that employers are reluctant to hire and test old immigrants. Therefore, the
probability of receiving wage offers in occupation 1 is lower for such workers (see Weiss and Gotlibovski,
1995).
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8. Summary and Conclusions

It is well known that immigrants enjoy a high wage growth during the initial phase after
arrival. The novel aspect of this work is the attempt to identify the sources of this wage
growth. We distinguish three sources of wage growth for immigrants: (i) the rise of the
return to imported human capital; (ii) the impact of accumulated experience in the host
country; and, (iii) the mobility up the occupational ladder in the host country. We find that
increased price of skills account for about helf of the 6.4 annual wage growth during the first
five years. Occupational transitions are important only for the high skill immigrants who
came with academic degrees, accounting for about 3.1 percent out of an annual wage growth
of 8.13 percent. For these iinmigrants experience accounted for 1.65 percent annual growth
and aggregate wage growth account for about 1.2 percent.

The prices that immigrants receive for their imported schooling and experience are ini-
tially zero or negative. These prices rise with time spent in Israel, but never reach the prices
obtained by native Israelis. The market "penalty” on observed imported skills is partially
compensated by a premium on the unobserved characteristics of these immigrants. As immi-
grants spend more time in Israel, the increase in prices of skill slows down and occupational
transitions become more important. Initially, there is a substantial occupational downgrad-
ing and only 30 percent of the immigrants who worked in academic jobs in the USSR find
similar jobs in Israel. However, based on the observed transition rates in the initial phase,
the occupational distributicn of immigrants is, expected to converge to the distribution of
comparable Israelis, within a period of 15 years. Despite this apparent tendency towards
occupational convergence, wages of immigrants are not expected to converge to the wages
of comparable Israelis, mainly because the long run price that immigrants obtain for their
imported schooling a substantially lower return (0.044 and 0.027 for immigrants in high and
low skill occupations, respectively) than that which Israelis obtain (7.2 percent).

The large gap in the "rates of return for schooling” between immigrants and native Is-
raelis, which was also documented by Friedberg 1992, may reflect either an inherent difference
in quality of schooling or frictions in the labor market which cause qualified immigrants to
"give up” in their search for suitable jobs (see Weiss and Gotlibovski, 1995).

Somewhat surprisingly, we cannot reject the possibility that immigrants will obtain, in
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the long run, the same price for their imported experience as Israelis (and immigrants) obtain
for experience acquired locally. One would have expected that experience is less transferable
than schooling.

The suggested partition of wage growth into within occupations and across occupations
components cannot be accoraplished with sufficient precision using only cross section data
on wages, because we do not know where a particular immigrant who now works in, say,
occupation 1, has worked in tae past. Therefore, we used the panel data to form the estimates
of the transition probabilities. However, even with panel data, it is not possible to provide a
satisfactory partition withou: a structural model in which search is allowed to interact with
on the job investments and quality changes. We are in the process of constructing such a
model. The present framework is only a first step in this direction.
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Appendix
In this a;ppendix we present the solution of the optimal investment problem., using specific
functional form for the time costs of investment on the job. Let
i) =1=-0=T.), (Al)
where 0 < o < 1. Equations (1) and (2) in the text imply that
o

% Y (0Bt + 7.7s — §)- (A2)

We may normalize by setting 5 #, = 1. The Hamiltonian function is

H=e"K{R(—~ 3 ts4+ (1= Y 7:)%) + ¥(3_ 0:(Bsts + 7,75 — 6)}, (A3)
where ¥, represents the value of an additional unit of human capital. This shadow price

evolves according to

b= - RSt (- S+ 0SBt (A0
and satisfies

W(T) = 0. (A5)

The control variables, t; and 7,, satisfy the constraints

5 Te =0, (A6)
and

ZL,-&-ZT,*EL (AT)

Maximizing the Hamiltonizn function with respect to the control variables, yields the fol-
lowing first order conditions:



—R+46,6,<0,if 1,=0,
—R+8,8,=0,if 0<i,<1, (A8)
—R+y6,6,20,if 1,=1.

and

—Ra(l-% 7, ' +48.7,<0,if 7, =0, (A9)

—Ra(l =Y 7)* '+ 90y, =0,if 0< 7, <1,
The marginal benefit from training in equations (A8) and (A9) it is seen to equal the contribu-
tion of training time to a particular skill (given by 3, or 7,) multiplied by the contribution
skill acquisition to human capital, #,, multiplied by the value of human capital, ¥. The
marginal opportunity costs of training time is given by R in the case of schooling and by
Ra(l — ¥ 75)*! in the case of on the job training. The worker never specializes in on the
job training because the marginal costs become infinitely high when 7, approaches 1.

Because all schooling activities are equally costly, an individual who invests in schooling
will augment only the skill with the highest contribution to the growth of human capital (i.e.,
the highest #,5,). Similarly. because all training activities are equally costly, an individual
who invests in training on the job will augment only the skill with the highest 6,7, .Without
loss of generality let us assume that 6,0, is highest for s = 1 and that 8,7, is highest for
s = 2. The assumption that 3, > v, for all s implies that 6,5, > 857,.

The decision whether to acquire schooling or training and at what intensity depends on
the ratio ¥/R which determines the value of human capital in relation to the opportunity
costs. Comparing the value of the Hamiltonian function under the alternative policies of
schooling acquisition and on the job training, we see that these two options are equivalent if

v818, = R(1 — 72)% + ¥a7,72. (A10)

Using (A9) to determine the maximizing value of 7, condition (A10) may be rewritten as

i
I I e ELB] " Ez"}'—g o ‘rb'gi"f-; a-1
s L by, l-a |_ aR ‘ (Al1)
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Condition (All) determines a unique value of ¥/R, ¥ /R, such that for ¥/R > v /R, the
individual specializes in schooling, for /637, < ¥/R < 4_/R. the individual acquires some
on the job training and for /R < &/857y, he acquires or no training at all.

A necessary condition for indifference is that a#,81 < 6,7, , which means that the ratio of
marginal benefits to marginal costs is higher than for on the job training than for schooling,
when the level of investmert is sufficiently small. Also, since 75 = 0 is a feasible choice, the
maximizing value of 75 must yield a value for the RHS of (A10) which exceeds R. Therefore,
at the point of indifference. we have 1,51 > R and the individual specializes in schooling,

The time pattern of the shadow price of human capital, 1/, is determined endogenously
and depends on the time pattern of R. The time pattern of the rental rate, R, is exogenous,
and we assume that % is non negative and non increasing. We shall then prove that /R
must decline along the opiimal path. The proof proceeds by assuming the pattern and
proving that it satisfies all the necessary conditions.

Under the assumption that v/R declines, the life cycle is divided into 3 different phases:
in the first phase, the individual invests only in schooling, in the second phase he invests in
on the job training and in the last phase he does not invest at all.

Consider, first, the last phase with no investment in training. In this phase (A4) becormnes

Y= (r+6))v- R : (A12)
Using the boundary condition (A5), we can solve (A12) to obtain .

Y(t) = f, T_Ie":""“’R{t + z)dz. (A13)

Dividing both sides of (A13) by R(t),we see that ¥(t)/R(t) must decrease with time because
the horizon, T — ¢ gets shorter and, under the assumption that f—% is non increasing, R(t +
z)/R(t) declines in t (or remains constant) for every z.

Consider, next, the region with on the job training and let z = (1 — T3) be the share of
earning capacity which the individual retain while he is training on the job. Differentiating
(A9) with respect to t and using equation (A4), we obtain
1 037, — (r+ 6) . 205 : (A14)

L8 R
Rl—a l—a o

by | b
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We assume that, investiaent on the job can yield a growth in human capital which exceeds
the interest rate, that is, 6,7y, — (r + 8) > 0, (otherwise, such investment is not profitable).
We also assume that % > ). Therefore, investment time declines and the share of retained
earning rises when the individual invests in training on the job. Since, by (A9), z(t) and
¥(t)/R(t) are inversely related it follows that ¥(t)/R(t) must also decline.

Consider, finally the region of specialization in schooling. In this phase we have

b= (r+6—6,6,)v. (A15)

Since schooling is more productive than training, our assumption that 8y, — (r+8) > 0
implies that r+&—6,8, < (. Hence ¥ must decline during the schooling phase. Since % >0
¥(t)/R(t) must also decline.

We conclude that the iacentive for investment, as represented by the ratio v(t)/R(t),
declines throughout the incividual’'s career. This result reflects two basic forces: the usual
effect of shortening the period over which human capital is utilized and the additional force
of worsening terms of trade between current costs and future benefits, R(t+z)/R(t), implied
by the assumption that % 13 non negative and non increasing.

The model implies a very simple pattern of life time earnings. During the initial phase,
the individual, specializes in schooling and his observed earnings are zero. His earning
capacity, however grows at the constant ¢,3,. Earnings in the second phase are given by
y(t) = R(t)K(t)z(t)*. Using (All), we see that when the individual enters the second phase,
at time o, his initial earnings are given by

Vito) = R(to) Kehoso[ 222201 & e (A16)
2

Differentiating y(t) with respect to t,using (A2) and (Al4) his earnings grow during the

second phase at the rate

;f,-_ %-{-—321’2_1‘&—6
Yy l-a ;

(A17)

During last phase, which starts at ¢, and ends at T , investment is zero and earnings are
given by y(t) = R(t)K(t) implying a growth rate



R
e AlR
— 4. ( )

L= L=

One can also obtain an explicit solution for the investment path. In the initial schooling
phase, % = 6,6, — 6. During the period of investment on the job. % = Oyy,7, — 6 =
By, — 6 — 827752, where z is determined by the solution to the differential equation Al4, that

15,

At) 1755 calt—to)
[ft))

#(t) = - z(to), (A19)

( } l_bh_hf%.{%l]]_ﬂeudm
where a = Mf_;——" , b= %22 and by All, z(to) = ”-11’3;;—%1—3;, During the last period of
non investment % = —§. Note that the behavior of investment over time depends only on

the relative values of R(t) at different points in time
The length of each of thre investmebt phases are easily determined. The entry date into
the last phase, t;, occurs when or ¥(t)fyy, = aR(t) or

T=t !
€27, ﬁ e~ B(t + z)dz = aR(t). (A20)

This equation has a unique solution in t, t; which is independent of past history. Given
t;,we can calculate ty .exploiting the fact that during the second phase z(t) traverses from

z(tp) = %T& to z(t,) = 1, satisfying the differential equation (Al4). Using (Al9)

and (Al4), we obtain

Rit1) ﬁ'g“{‘]“tﬂ}
2(ty) = [Rito}]

1= bf;i"’“[%l]ﬂ?eﬂdz
Given the solved values of 7; and z(tp), one can solve for ty from equation A21. Note that
the value of to which solves (A21) is also independent of past history. This independence of
the investment decisions from initial conditions is an outcome of the multiplicative form of
the accumulation equation ( A2) which allows us to factor K out of the Hamiltonian function
(see Weiss[1986]).

This model can be applied to describe the accumulation of Human capital both in Israel
by Native Israeli and immigrants, but it is more appropriate for immigrants. In the case of

z(to) = 1. (A21)
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native Israelis, the only source of exogenous variation is changes in R.due to changing market

conditions, for instance. However, it is not clear why changing market conditions will satisfy

the model’s assumptions that }5; is non negative and non increasing (unless the economy is

stationary with £ = 0). For immigrants, there is the additional change due to changing values

of imported skills which we summarized by K; where we define InK, = EES 85(t)x;(0),where
¥ 1

the summation is taken over the set of fired imported characteristics. Using equation (4) in
the text, we obtain

o Zzs}‘&{és — 8,(t)), (A22)

which is positive and nonincreasing under our maintained assumptions that 8,(0) < 6, and
As > 0.

We can use the model to compare two individuals with the same initial skills and the
same learning abilities: A native who has a constant rental rate, R', and an immigrant who
faces an exogenously rising rental rate converging to R from below, some time before t;. It is
seen from equation (Al4) that £ is higher at any z for the person with 51; > 0. Since the two
individuals must reach the value z = 1 at the same time, t;,and they both start investing
with the same z(to), it follows that the person with £ > 0 will start to training later (i.e.,
at a larger o), with a higher value of K(to), and will have a lower value of z(t) throughout
this mmterval, implying a higher value of % Thus, this person will have a higher value of K
throughout his career. Frorn equation (A17), we see that he will also have a higher earning
growth on the interval [t t,]. Therefore, his earning level will be higher some time before t;,
implying overtaking.



Table 1: Total Immigration and Immigration From the Former USSR, 1990-1995

(Thousands)
199(]= 1991 =1992 152!213_= 1994 1 !]95 'gl‘;l;a;
Immigrants | Num. Eﬂ: Num. ;ﬁﬂz Num. ;%D-?_F_I\_Ium. ;ﬁn: Num. ?ﬂ;f Num. ?:Juj Num. Eﬂi
Eﬁﬂ[i. ;g; 3.84 :;ﬁ 2.92 g: 1.25 gg 1.24 gg 1.24 Sfﬁi 1.15 ;;‘; 10.6
Age 154
:::ﬁSR i;; 447 i; 3.43 :ﬁ 1.46 i:: 1.43 ;: 1.44 2? 1.34 E}E 12.1

Source: Israeli Central Bureau of Statistics, Statistical Abstracts, 1990-1995.




Table 2: Occupation and Schooling of Israeli Workers (1990) and
Immigrants’ (percent)

' Occupation? Schooling
; 1 2 3 0-12 13-15 16+
Israeli Workers 14.8 18.1 el [ T88 185 W7

Immigrants In USSR | 35.5 326  35.6
Immigrants In Israel 12.9 128 751

473 414 113

1. Occupation in USSR and education of immigrants is according to the
distribution among those arrived in 1991 (see tablelA). Occupation of immigrants
i Israel is according to the average distribution in 1991-5 for those arrived in
1990-1 (Source: CBE¢ Income Surveys 1991-95).

2. Occupation 1 includes engineers, physicians, professors, other professionals
with an academic degree and managers; Occupation 2 includes teachers, techni-
clans, nurses, artists and other professionals; Occupation 3 includes blue collar
and unskilled workers.

Table 3: Employment Status of Immigrants
by Year and Occupation in the former USSR
(1990 Cohort, Males ages 25-55) (percent)

Work Status in Israel
Oecc. in the Sample Emp. Emp. Emp. Out of
USSR Yo Ol Owg Gud R e
3 92 v | 6.0 55.3 11.5 10.1
1 93 27.4 9.1 52.1 5.0 6.4
1 94 36.1 8.7 50.2 1.8 3.2
2 92 3.5 15.5 67.9 11.9 1.2
2 93 8.2 pl B 65.9 i 2.4
2 94 7.0 20.9 69.8 - 2.3
3 92 23 2.3 87.9 5.2 o
3 93 6.2 46 84.4 3.2 1.6
3 94 6.2 6.2 84.0 1.0 2.8

1. Source: CBS panal surveys 1991-1994



Table 4: Employment and Unemployment of Native Israelis’ and
Immigrants?

Unemployment Rate (%) | Employed (thousands)
Native Israelis Immigrants | Native Israelis Immigrants
9.4 1,491.9
1991 28 386 19238 59.3
1992 9.3 28.2 1,540.4 109.8
1993 8.3 19.1 1,595.7 155.4
1994 6.8 13.6 1.672.7 198.4
1995 5.8 9.6 1.735.7 232.3

Source: Israeli Central Bureau of Statistics, various publications.

1. Native Israelis include only Jews, excluding immigrants.
2. Immigrants include all immigrants entered to Israel after October 1989,



Table 5: Wages of Immigrants and Natives by Work Experience in

Israel
(Males ages 25-55)°
Years of All Workers Work Experience < 5 Work Experience > 5
Schooling Natives Immigrants Natives Immigrants Natives Immigrants
0-12 3084 2095 2056 1782 3179 2841
13-15 4141 2401 2472 1954 4714 4322
16+ 5556 3066 3379 2342 6400 5461
QOccupation
in Israel
1 5949 3945 3717 2978 6394 5903
2 4246 3264 3060 2571 4548 4518
3 3050 2018 2183 1749 3195 3073
Age
25-40 3276 2276 2698 2019 3441 3474
41+ 4514 2663 2287 1980 4632 4218
All Imm. 3759 2704 2645 2001 3965 3941

1. Source: CBS [ncome Survies 1991-95.



Table 6: Summary Statistics’

Israelis Immigrants
Males Females Males Females

“Monthly Wages | 3,860.04 2, 32047  2,495.04 1.835.35

(1991 NIS) (2,894.88) (1,501.38) (1,719.02) (1.326.56)
Hourly Wages T5.80 T4.36 12.50 T0.69
(1991 NIS) (12.98) (8.30) (8.38) (7.65)
b ii.oY 1b.30 21.58 2024
Fspecicnes (Ball) | g4y (9.66) (1032 o 1)
= o
Experience Abrcad - - {1!:?148] {2'35}

: B 6 a7
Experience in Israel — - (6.86) (7.45)
s ad.lg o827 42.74 4]1.6a

& (9.13) (8.84) (9.95) (580
AEs e g = (10.84) (9.49)
Schcmli.ng 12.08 13.08 13.6d 13.78

(3.15) (2.94) {13&?:;1{;.1 {123842;}
Schooling at Arrival - - (3.37) (2.95)
Occupations (% ):

Sector 1 19.73 11.67 16.41 12.22

Sector 2 12.72 24.19 10.19 19.55

Sector 3 67.55 64.14 73.40 - f8.23
No. of Obs. 8,186 6264 2109 1,473

1. Source: CBS Income Surveys, 1991-1995.



Table 7: Wages in 1991 NIS!

Israelis Immigrants
Males Females Males Females
Monihly Wages ; S
1991 | 3,607 2,151 2,657 1897
1992 | 4034 2306 2489 1,928
1993 3.0 2932 2313 1,767
1994 3881 2511 2514 1,758
1995 3,918 2398 2555 1,860
Hourly Wages
1991 1741 1316 1322 10.94
1992 1935 1412 1245 11.28
1993 1880 13706 1137 1013
1994 1888 1511 1231 9.94
1995 1984 1547 14822 1121
No. Obs.

1991 1,731 1,243 283 182
1992 | 1,636 1,241 403 248
1993 1,452 1,084 417 283
1994 1,638 1,302 478 337
1995 1,720 1,394 528 423

1. Source: CBS Income Surveys, 1991-1995



Table 8 Wige Regression for Israeli Men Years 1991-1995
(Age 25-65 Years)
Depeadent Variable: Log Hourly Wage (1991 NIS)

Variable Coefficient St.Dev.
Constant 1.2726 0.0360
1991 -0.0614 0.0160
1992 -0.0083 0.0162
1993 -0.0437 0.0167
1994 -0.0223 0.0162
Occl 0.2718 0.0165
Oce2 0.2150 0.0170
Experience 0.0451 0.001%8
(Experience)’ | -0.0007  0.00004
Schooling 0.0728 0.0022
R? 0.3215
No. of obs. 8,186

e



Table 9: Nonlinear Regression on Residuals for Immigrant Men,
Age at Arrival > 25 Years. Years 1991-1993,
Dependent Variable: Residuals from Wage Regression in Table &

Without schooling-occupation interaction | With schooling-occupation interaction

Coefficient Estimate St.Dev Estimate St.Dev
- 0.3917 0.2114 0.4233 0.2103
Bt 0.0625 0.0468 0.0621 0.0467
beohoreoz—os -0.0562 0.0274 -0.0574 0.0274
hsins 0.5743 0.2582 | 0.5766 0.2565
A 0.0941 0.0344 0.0953 0.0348
beon_aeet 0.3679 0.0851 0.1062 0.1595
deon_oeer -0.2426 0.1151 0.2513 0.1146
Mo 0.2116 0.0980 -0.0209 0.1550
| S 0.1553 0.1359 -0.1734 0.1357
Besr 0.2372 0.2618 -0.2333 0.2605
e -1.0013 0.2876 -1.0142 0.2858
Bkt -0.0423 0.0119 - e
bachool_oesibeones = - -0.0290 0.0136
Buchool oas - - -04554 0.0119
dschoot -0.0371 0.0141 -0.0359 0.0139
Mean Dependent Var | -.6106 4822 T -6106 4822
Sum of Sq. Residuals | 234.307 233.799
Log-Likelihood -724.262 -722.369
R? 0.7780 0.7767
No. of obs. 1,744 1,744




Table 10

23-29

All Israelis
1
2
3
Total Obs.
Schooling 16+
1
2
3
Total Obs.

3.4
14.3
6.3
1424

4a7.4
249
27.7

173

16.5
15.0
68.5
1533

54.6
26.8
18.6

(Percentage)
Age Groups
30-34 35-39 40-44 45-49
199 - 220 281
124 120 114
B67.7 66.0 60.5
1538 1411 1128
644 641 T56
198 183 112
188 176 132
278 273 242

306

Source: Income surveys, 1991-1995.

50-54

24.5
13.2
64.3
605

68.0
16.8
15.2
125

: Occupational Distribution of Israelis

55-60 61-64 |
21 514
9.6 8.6
65.3  60.0
398 140
my ALY
149 129
9.4 6.5
T4 31




Table 11: Occupational Distribution of Male Immigrants
(Age at Arrival 26-45)

After 1 After 2 After 3 After 4 After 5-15 After 154

GccuPat]ﬂn Year Yeais Years Yeais Years Tears
Sch Sch Sch Sch Sch Sch
All 164 All 164 All 164 All 164 All 164 All 164
1 75 | 273 | 135] 309 [16.7| 256 |19.7| 429 | 26.8| 58.2 |268| 68.3
2 g1 Ly 86 | 13.2 31 s 11411 143 | 148 15.2 14.1 13.4
3 842 | 60.0 |[78.0| 559 | 754 | 639 |66.2| 428 |59.0| 26.6 59.1 18.3
Total Observations | 265 55 259 68 240 B6 198 63 220 79 199 60

Source: CBS Income Surveys 1991-1995.



Table 12a: Occupational Distribution of Male Immigrants
(Engineers, age at arrival 26-45)

. After After After After After
Ceeupsings .5 Year 1.5 Years 2.5 Years 3.5 Years 4.5 Years
Occupation 1 18.7 26.0 329 39.8 42.6
Occupation 2 43 6.7 12.3 12.9 12.4
Occupation 3 77.0 67.3 54.8 47.3 45.0

Total Observations 230 315 301 264 202

Source: Brookdeale Engineers Survey 1995.

Table 12b: Occupational Distribution of Male Immigrants
(1990 Cohort, Occupation 1 in USSR, age at arrival 26-45)

Occupation A g el
1.5 Years 2.5 Years 3.5 Years
Occupation 1 22.3 30.3 37.2
Occupation 2 76 10.1 9.3
Occupation 3 70.1 59.6 53.5
" Total Observations 157 188 215

Source: CBS Immigrant Survey of 1990 Cohort (panel) 1994.



Table 12¢c: Occupational Distribution of Male Immigrants
(1990-1992 Cohort, All Occupations in USSR, age at arrival 26-45)

: After After After After After
Occupation .5 Year 1.5 Years 2.5 Years 3.5 Years 4.5 Years
Occupation 1 a.0 19.9 18.2 23.9 36.8
Occupation 2 10.0 15.4 8.6 8.9 3
Occupation 3 81.0 66.7 T 67.2 53.9

Total Observations 189 201 198 180 68
Source: Brookdal= Surveys.
Table 12d: Occupational Distribution of Male Immigrants
(1990-1992 Cohort, Occupation 1 in USSR, age at arrival 26-45)
O After After After After After
.5 Year 1.5 Years 2.5 Years 3.5 Years 4.5 Years

Occupation 1 16.3 34.3 30.5 37.3 50.0
Occupation 2 12.0 15.7 114 8.8 10.0
QOccupation 3 TLT 50.0 58.1 53.9 40.0

Total Observations 92 102 105 102 40

Source: Brookdals Surveys.
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Table 13a: Occupational Distribution of Male Immigrants
(Engineers, age at arrival 26-45)

. After After After After After
Ocriasen 5 Year 1.5 Years 2.5 Years 3.5 Years 4.5 Years
QOccupation 1 10.6 2Lo 29.0 37.6 40.6
Occupation 2 2.5 Do 10.8 12.3 11.8
Occupation 3 43.8 55.5 48.2 44.8 429
Not Working 43.1 17.5 12.0 5.4 4.7

Total Observations 404 382 342 279 212

Source: Brookd:le Engineers Survey 1995

Table 13b: Average Transition Matrix of Male Immigrants
(Engineers, age at arrival 26-45)

Occupation | Occupation 1 Occupation 2 Occupation 3 Not Working
Occupation 1 96.4 14. L2 1.0
Occupation 2 9.4 70.9 5.9 4.8
Occupation 3 6.0 1.7 88.6 3.7
Not Working 214 6.3 38.1 34.3

Source: Brookd:le Engineers Survey 1995.

Table 13c: Forcasted Occupational Distribution of Male Immigrants

(Engineers, age at arrival 26-45)

Occupation

After Number of Years
5 T 10 15 20 35

Occupation 1
Occupation 2
Occupation 3

38.6 45.0 52.1 59.7 64.0 68.7
ML s BT A0 T& T
463 416 35.7 201 252 209

Not Working

49 138 35 42 30 ZH

Source: Brookdsle Engineers Survey 1995
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Tablel4: Components of Annual Wage Growth During 1991-1995 For the 1990 Cohort,
Males, Age at Arrival>25

All Immigrants Schooling 13-15 Schooling 16+ ;‘LEE_:L? sy f lg-lei Wiz

Actual N.NR41 N NRRAR 0.0813 0.0822 0.0426
Predicted 0.0674 0.0637 0.0828 0.0669 0.0658
Time! 0.0123 0.0123 0.0123 0.0123 0.0123
Experience® 0.0141 0.0128 0.0165 0.0202 0.0057
Prices® 0.0317 0.0318 0.0433 0.0240 0.0396
Occupation® 0.0076 -0.0014 0.0312 0.0031 0.0053
Characteristics® 0.0017 0.0082 -0.0205 0.0073 0.0029
Sample size 1991 125 52 30 63 62

Sample size 1995 137 51 48 77 60

1. The time effect is the 1991 dummy in Table 8, divided by 5.

2. The experience effect is the difference in the average accumulated experience in Israel between the two

cross sections (divided by 5), where accumulated experience is defined as[b(exp, +1 — ty) — £ (expy +1 —ty)?],
t — tp equals 5 and 1 for members of the 1995 and 1991 cross sections, respectively, the coefficients b and
c are taken from the wage equation for Israelis in Table 8 (i.e., b = .0451 and ¢/2 = .0007 and ezpy is the
experience accumulated abroad by the immigrant.

3. For each immigrant in the 1991 cross section, we form predicted residuals for 1991 and 1995, holding
occupation constant at the 1991 level. We then take averages of these two predictions (for 1995 and 1991)
over all observations in the 1991 cross section and divide by 5.

4 For each immigrant in the 1995 cross section we predict his wage, based on his observed occupation.
For each immigrant in the 1991 cross section we form a predicted wage for 1995, based on his 1991
occupation. We then take the difference in the average of these predictions and divide by 5.

5. For each immigrant, we take the experience and schooling he brought from the USSR, multiply by
the corresponding coefficients from the wage equation for Israelis in Table 8 (.0451, —.0007 and .0728),
then average within cross sections, calculate the difference and divide by 5.
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Figure 1a
Simulated Wage-Age Profiles in Occupation 1 for an Israeli and an Immigrant,
(schooling=16, age at immigration=30)*
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Figure 1b
Simulated Wage-Age Profiles in Occupation 2 for an Israeli and an Immigrant,
(schooling=16, age at immigration=30)*
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Figure ¢
Simulated Wage-Age Profiles in Occupation 3 for an Israeli and an Immigrant,
(schooling=16, age at immigration=30)*
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Figure 2
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Figure 3
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Figure 4
Simulated Wage-Age Profiles, Averaged over Occupations, for an Israeli Worker and an Immigrant,
(schooling=16, age at immigration=30)*
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* Wage per hour in 1991 NIS. Simulations are based on the regressions in tables 8 and 9. The occupational distribution for Mative Israelis is based
on Logit estimation (CBS, income surveys 1991-95), Occupational distribution for Immigrants is based on the transition matrix in table 13b,
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Figure 5
Predicted Propotion of Workers with 16+ Years of Schooling Employed in Occupation 1
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* Israelis-based on Logit estimation (CBS, income surveys 1991-95).
* All Immigrants-based on Logit estimation (CBS, income surveys 1991-95).
**Immigrant Engineers-based on the transition matrix in table 13b.
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