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1. INTRODUCTION

The 1980s contained the longest post-war peacetime economic expansion in the United
States. Yet evidence has accumulated that the decade also witnessed a widening in the
distribution of labor earnings. At the extreme, social critics have linked these events, in effect
arguing that the price paid for economic growth has been greater inequality, and that this price
was too high. But a more unequal distribution of earnings per se may reveal little regarding the
experience of individuals who are moving about the earnings distribution, and periods of
economic growth may provide opportunities for upward mobility. In this paper we focus on
mobility within the United States earnings distribution during the growth years of the 1980s. Do
individual-level analyses of the dynamics of the earnings distribution reveal a pattern different
from the picture of greater inequality? Further, was the experience of the United States unique or
did larger forces produce a similar pattern of inequality and mobility in a comparably developed

economy-—that of the Federal Republic of Germany?

1.1 Labor Market Mobility and Inequality

Evaluating how workers fared over the growth years of the 1980s is a complex task.
Most studies of United States labor earnings inequality are based on repeated cross-sectional
observations of the wage distribution. (For excellent reviews of these studies, see Levy and
Murnane [1992] or Gottschalk and Smeeding [forthcoming].) While cross-sectional data are
useful in measuring inequality at a moment in time, they are ill-suited for analyzing movements
in labor earnings over time. A particular pattern of cross-sectional inequality may be consistent

with a wide variety of mobility patterns. For instance, greater cross-sectional inequality may be
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caused by an increase in the “spread” of a static earnings distribution, or by an increase in the
variability of earnings offers to individuals who are perfectly mobile within the wage
distribution.! Thus, observed changes in the cross-sectional distribution may be the consequence
of changes in the relative labor earnings of workers, or in the pattern of earnings mobility for
workers, or some combination of both.

The degree of mobility may influence policy responses to earnings inequality. For
example, if low labor earnings are a transitory phenomenon followed by rapid upward mobility,
concerns about inequality may be less warranted. Cross-sectional data cannot distinguish
between permanent shifts in the labor earnings distribution and transitory changes in the returns
to work; to do so requires longitudinal data.

Our analysis employs longitudinal data drawn from the Panel Study of Income Dynamics
(PSID) for the United States and the German Socio-Economic Panel (GSOEP) for Germany.
Hence, we are not only able to analyze cross-sectional issues, but also to explicitly follow the
relative fortunes of individuals over time.

It would also be useful to have a standard of comparison against which one could gauge
changes in labor earnings inequality in the United States. An appealing, if not definitive,
approach is to compare the experiences of American workers with workers in another modern
industrialized country. By performing parallel analyses for the United States and Germany we
are able to move beyond characterizing mobility as “present” or “absent” to whether the earnings

mobility of American workers is “relatively large” or “relatively small” compared to that of
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workers in another country.

Germany is an attractive choice because it is commonly perceived to have less cross-
sectional labor earnings inequality and its workers to have less variation in their earnings over
time than is the case in the United States. (See Atkinson, Rainwater, and Smeeding [1995] for a
review of cross-sectional comparisons of OECD countries.) These characteristics are often
ascribed to greater intervention by the German government in the labor market to minimize
business cycle effects, as well as by the “credentialized” nature of the German labor market that
results in a tighter tracking between school and work. Further, German labor market contracts
are often negotiated as part of a joint union-management-government bargaining process, with
results that apply to a large number of workers, unionized or not. In contrast, the United States
labor market is typically characterized as more free-wheeling, with much less government
macroeconomic management, fewer workers with wages determined strictly by education or job
classification, and much less direct government regulation or union involvement with individual
worker contracts. In short, labor market institutions and policies differ greatly between the two
countries. (See Abraham and Houseman {1993, 1994] for a more extensive discussion of the
German labor market.) Hence, it is interesting to make cross-national comparisons to shed light
on the degree to which these differences affect outcomes.

The remainder of the paper is organized as follows. In the next section we describe our
data and link our dynamic analysis to the larger cross-sectional literature on labor earnings

inequality. We then turn to an overview of earnings mobility using quintile-to-quintile transition
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rates to summarize changes in individuals’ labor earnings over time, and we examine the
sensitivity of our measurements to the use of quintiles. Next we put some structure on mobility
by estimating autoregressive-moving average (ARMA) models of labor earnings. The final
section contains a summary with suggestions for further research. Broadly speaking, we find
mobility patterns are remarkably similar in the two countries, despite the seemingly large

differences in the structure of their labor markets.

2. DATA

Our empirical results are based on two longitudinal data sets. For the United States we
use the PSID. Since 1968, the PSID has interviewed annually a representative sample of some
5,000 families. (For a more complete discussion of these data, see Hill [1992].) We look at
economic information for the calendar years 1982 to 1988. For Germany we use the GSOEP .2
The panel was started in the spring 1984. [t comprises about 6,000 families, for which 12 yearly
waves have been conducted (1984-95). Six waves (1984-89) are used here, providing
information on calendar years 1983 to 1988. The data are representative of the German
population of that time and include an oversample of “guest workers.” For a more complete
discussion of the public use version of these data, see Wagner, Burkhauser, and Behringer
[1993].

The focus of our analysis is pre-tax labor earnings, following the precedent of the larger

cross-sectional literature.> We include in labor earnings all wage and salary income received in a
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calendar year. This is particularly important for Germany where “thirteenth month bonuses™ and
other irregular payments are an important component of labor earnings.* Like nearly all studies,
we are unable to measure comprehensively the economic income accruing to workers in the form
of in-kind payments or other fringe benefits. However, because we do not make direct
comparisons of levels of compensation across countries, our results will not be sensitive to
institutional differences in the provision of, e.g., pensions or medical insurance.’

We choose our time period to focus on the years prior to the German reunification. These
years are preferable because we are interested in comparing labor earnings mobility in the
absence of such a major policy shock. More generally, the period under study is free of major
changes in tax or benefit programs. Similarly, aside from the tax reforms in the early 1980s there
were no major changes in tax and transfer programs in the United States.

2.1 Cross-Sectional Inequality in Labor Earnings: A Review

Table 1 presents descriptive statistics for the log of nominal labor earnings in the United
States (over the years 1982-1988) and Germany (over the years 1983-1988). We weight the data
for both countries using the appropriate year-specific individual weight, making our samples
representative of the working population of the United States and Germany.® We employ two
conventional measures of the cross-sectional inequality in yearly labor earnings. the Gini
coefficient and the variance of the logarithm of labor earnings. The Gini coefficient is perhaps
the most familiar index of inequality, but it is relatively insensitive to the tails of the distribution.

In contrast, the variance of log labor earnings is extremely sensitive to the lower tail of the
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income distribution.
Table 1 shows that mean and median nominal log earnings increase in all years in the

United States and Germany, hardly a surprising result. For the United States, we find somewhat
of a decline in the variance of log earnings over the sample period. Karoly [1993, p. 66], using
the Current Population Survey, also finds a fall in the variance in log earnings of men and
women over this period. The numerical results differ, however, because the PSID contains labor
market information for heads and spouses only, while the Current Population Survey

7 For Germany

encompasses workers of all ages (especially the young) and household statuses.
the pattern is less clear; the variance measure increases from 0.97 in 1983 to 1.08 in 1985,
stabilizes over the next two years, and then declines. This pattern stems in part from the
sensitivity of the variance of the log to the lower tail of the earnings distribution. To see this,
note that the Gini coefficients for both countries are virtually unchanged over our sample period,
with Germany at about 0.40 for all years and the United States at a greater level of inequality,
about 0.44, over the 1982 to 1988 period.?

As noted earlier, many studies have documented an increase in inequality in the United
States over this period. Our underlying data are consistent with this pattern, but the trend is
masked by the wide sample of the labor force represented in Table 1. Restricting the
computations to males aged 25 to 55 (see columns 6 and 11) reveals the by-now-familiar pattern

of a rise in the Gini coefficient in the United States, compared with a decline in this measure of

inequality in Germany.’
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2.2 Sample Characteristics for Dynamic Analyses

The German work experience differs from that in the United States, especially the school-
to-work transition and the transition into retirement. To separate these effects from those of
more fundamental labor market forces, and to make our analysis more comparable with previous
studies of mobility in the United States, we focus exclusively on prime age men and women
(aged 25 to 55). Consequently, we analyze only those who have probably established a
permanent attachment to the labor force and have not yet retired, thereby concentrating on how
market forces influence the earnings mobility of prime age workers in the two countries.

In doing the dynamic analyses, one possibility is to restrict the sample to only those
individuals who appear in all the years of each data source. We seek a broader characterization
of labor market dynamics, including entry and exit, so we include all possible individuals for
each year. This results in different sample sizes in each year. In the PSID we include men and
women who were either heads of households or their partners and include the Survey of
Economic Opportunity low-income subsample. For Germany, we include both Germans and
guest workers. !

Each of our longitudinal data sets contains weights enabling one to represent the
population in each year, and cross-sectional computations (e.g., those in Table 1) may
straightforwardly use these weights. Mobility analyses, however, require comparisons across
sample years and raises the issue of which weights to use. We weight each dynamic measure

using the sample weights in the terminal year of the comparison. thus retaining a focus on the
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outcomes of dynamic processes. For example, comparisons using data for 1985 and 1986
employ the weights for the 1986 sample year. For consistency, we follow the same practice in
our analysis of the GSOEP data.

A final issue concerns the treatment of individuals with no reported earnings. We
assume those who never report labor earnings during our sample period are not actively
participating in the labor market and we exclude them from our analysis. Some individuals,
however, report both zero and non-zero labor earnings during the time period under examination.
Since we are working with natural logs we also exclude transitions from non-zero to zero
earnings in our basic results. However, such transitions may be important aspects of earnings
dynamics, so we conducted a sensitivity analysis that included these transition years in our

samples. Our substantive conclusions are essentially unaffected by our exclusions.'!

3. MOBILITY ANALYSIS

We begin our mobility analysis by examining quintile-to-quintile transition rates in each
country. We compute these mobility rates as follows. For each year we rank individuals
according to their labor earnings and assign each worker to a quintile of the earnings distribution.
Such rankings are used in many cross-sectional measures of inequality such as the ratio of

earnings at the 90th and 10th percentile. However, we also use our panel data to measure

movements by individuals within the distribution by defining indicator variables rqlr , where
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tqlr is equal to 1 if individual /i made a transition from quintile ¢ to quintile », and is equal to

zero otherwise. For the sample as a whole, our estimate of the probability of moving between
quintiles g and r is given by

i=N i
Yw't
i=1 qr

Py = G.1D
Tw!
i=1
where w' is the weight for individual i.

Variations in earnings that move individuals across the earnings distribution may be
permanent or transitory phenomena. Transition probabilities provide insights into the nature of
the dynamics that underlie inequality observed in cross sections. One possibility is that the
ranking of workers is almost static and changes in inequality stem largely from changes in labor
earnings per se. In such a distribution one would anticipate large probabilities of remaining in
the same quintile (p,, = 1 for g=) and low probabilities of mobility (p,, = 0 for g=r).
Alternatively, changes in inequality may be driven by changes in the position of individuals in
the earnings distribution. In a more flexible labor market one would expect to observe a greater
probability of changing quintiles, and a correspondingly lower probability of remaining in the
same location in the earnings distribution.

Our data enable us to compute the transition probabilities for time periods varying from

one to five years, which permits some insight into the relative permanence of shocks to labor

-10 -
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earnings for individuals.!? Transitory shocks to earnings change individuals’ positions only in
the year they occur. If such shocks dominate, the odds of changing quintile will tend to be the
same over a one-year horizon as three-year horizon.

In contrast, if fluctuations in labor earnings are driven by persistent, or even permanent,
changes in earnings for each individual the probability of making a transition will likely rise with
the length of the time interval considered. Longer time periods permit a greater number of
shocks to move the individual across the earnings distribution.!> More realistically, labor
earnings will reflect a richer set of influences. A virtue of our quintile transition rates is that they
encompass a wide variety of earnings dynamics; we reserve an explicit investigation of these
factors for the next section.

Table 2 summarizes labor earnings mobility for our samples in the United States and
Germany. We consider time intervals from one year to five years. In this table we focus on the
direction and magnitude of mobility by consolidating quintile-by-quintile transition rates into
nine categories. For example, we compute the fraction of the individuals in each quintile, and for
each year in the sample, that remain in the same quintile one year later. We then repeat the
analysis, allowing a longer time intervals to make the transition, and report these as our global
measures of immobility for the United States and Germany. (See the row labeled “No
Mobility.™)

We next extend our summary measures to incorporate mobility using the “off-diagonal”

transitions. In both countries, we compute the fraction of the sample in each quintile, and for

-11 -



Table 2. Average Quintile-to-Quintile Yearly Labor Earnings
Mobility: United States and Germany*

(percent)
Transition Period

Change in Quintile t+1 t+2 t+3 t+4 t+5

Down 4  United States 0.4 0.8 11 2.0 2.9

n Germany 0.3 1.2 12 1.5 1.4

Down 3  United States 1.2 1.6 1.6 2.4 2.9

Germany 1.6 1.6 2.2 2.9 3.2

Downa  United States 2.8 4.0 4.6 5.2 5.4

Germany 2.6 3.6 4.1 45 438

Down 1 United States 14.8 167" 19.1 204 21.5

Germany 15.0 15.8 19.3 215 232

s United States 71.4 66.3""" 62.0° 57.6° 55.2

No Mobility 0 any 717 69.6 63.8 59.7 56.1
U1 United States 15.6" 182" 19.5"" 218 21.8"

P Germany 14.3 13.8 15.0 16.6 19.0

Uo 2 United States 2.7 3.3 45" 5.5 6.3

p Germany 3.2 4.5 6.1 5.8 6.0

Un 3 United States 1.0 1.4 1.5 1.7 2.6

p Germany 1.1 1.9 2.8 43 3.8

Un 4 United States 0.3"" 0.6""" 0.9 1.2° 1.8

p Germany 0.9 1.5 1.7 2.4 2.9

Each entry shows the number of individuals making the transition as a fraction of those eligible to
make the transition (see text). Column totals will not sum to 100 as a result.

“*“Indicates that the United States and German rates are significantly different at the 1 percent level.
**Indicates that the United States and German rates are significantly different at the 5 percent level

*Indicates that the United States and German rates are significantly different at the 10 percent level.

Source: The 1989 Response-Nonresponse File of the Panel Study of Income Dynamics and the 1993
Syracuse University English Language Public Use file of the German Socio-Economic Panel.

- 12 -
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each year, that moved up one quintile by the next year. We repeat the analysis to vield an
analogous measure of the fraction that moved up two quintiles, that moved up three quintiles,
and so forth. Because individuals in the highest quintile are not eligible for this computation, the
sample sizes will differ. Also, we compute the transition rates for downward movements of one
or more quintiles across the labor earnings distribution. The result of these efforts is a set of
probabilities for immobility and upward or downward mobility for each of the five transition
periods in both countries.

What do these statistics reveal? As can be seen from Table 2, global immobility rates for
the two countries are surprisingly similar across all transition periods. Immobility is higher in
Germany but differs significantly at the 1 percent level only for the two-year horizon. Of course,
lower immobility in the United States implies greater transitions among the income quintiles.
Looking at the remaining rows of the table, one finds that there is very little difference in
downward mobility between the two countries, a result that stands in sharp contrast to the notion
that Germany’s labor market practices provide greater insurance against adverse earnings
shocks. !4

Differences in upward mobility are also apparent. Over periods from one to five years,
workers in the United States are more likely than their German counterparts to make a one-
quintile improvement in the earnings distribution. Perhaps more surprising is the greater
likelihood in Germany of making a large upward move in the earnings distribution; the point

estimates for transitions of two or more quintiles are larger for Germany and often statistically
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significant. However, the likelihood of a two or more quintile jump is relatively small in both
countries—around 5 percent or less over one year and around 10 percent over five years.

The summary statistics presented in Table 1 suggest that the distribution of earnings in
Germany displays less dispersion than in the United States. How does this affect the mobility
measures presented in Table 2?7 One possibility is that quintiles in Germany are simply much
“closer together,” with the result that any particular fluctuation in real earnings will result in a
greater likelihood of changing quintiles. To some extent this is true. Consider the “cutoff
values” separating quintiles in 1988. In the United States, the cutoff between the fourth and fifth
quintiles is 146 percent of the cutoff between the third and fourth quintiles; in Germany it is only
131 percent. Similarly, comparing the third/fourth cutoff to the second/third, the gap is 150
percent in the United States versus only 135 percent in Germany. But at the bottom end. in the
United States, the cutoff between quintiles two and three is 180 percent of the value for the cutoff
between one and two, while in Germany it is 382 percent.!> In short, no uniform picture emerges
regarding the impact of the variance of the cross-sectional distribution on our mobility measures.

A second possible concern over the results in Table 2 is that they do not capture mobility
within quintiles. Is it possible that large differences in intraquintile mobility lie behind the
similar patterns of movements across quintiles? To gauge this possibility we ranked individuals
according to their location in the earnings distribution in each year and computed Spearman rank
correlation coefficients among the various years in our sample.'® These correlations are

presented in Table 3.
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Table 3. Spearman Rank Correlation Coefficients of Yearly
Labor Earnings: United States and Germany®*

1983 1984 1985 1986 1987 1988

3 United States 1.00
198 Germany 1.00
4 United States 0.88 1.00
1984 Germany 086  1.00
s United States 0.82 0.87 1.00
198 Germany 0.81 0.88 1.00
6 United States 0.80 0.83 0.88 1.00
1986 Germany 078 082 089  1.00
. United States 0.78 0.80 0.84 0.88 1.00
1987 Germany 076 080 084 08  1.00
8 United States 0.74 0.76 0.79 0.82 0.88 1.00
198 Germany 0.72 0.76 0.80 0.84 0.89 1.00

2Each entry shows the Spearman measure of the correlation in the ranking of individuals
between the years shown in the row and column, respectively.

- 15 -
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Despite the very different measure of mobility employed, the basic story is quite similar
to that embodied in Table 2. Mobility increases over longer time periods in both countries (i.e.,
the correlation in ranks declines as the years become further apart), but is quite similar across the
two nations. Although we do not have a formal, statistical test at our disposal, the point
estimates differ little.

A third possible concern is that the results in Table 2 are confounded by the pooling of
male and female workers. To check this possibility, we present comparable analyses of mobility
for each gender. Looking at men in Table 4, one finds patterns much like those in Table 2. On
the whole, extreme downward mobility is the same in both countries and large moves upward in
the earnings distribution, while relatively rare in both countries, are significantly more common
in Germany. However, there are also important differences when compared to Table 2.
Immobility of men tends to be higher in the United States, especially as the time horizon is
lengthened. In addition, the greater “mobility” in Germany is largely of a downward type; there
are statistically significant differences in the rates of one-quintile declines in the earnings
distribution.

In Table 5 we repeat our analysis for women. Once again, on the whole the two countries
appear remarkably similar. But in contrast to our cross-national results for men, immobility for
women is significantly smaller in the United States than in Germany, and downward mobility

slightly greater. However, women in the United States remain more likely to move up or down
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Table 4. Average Quintile-to-Quintile Yearly Labor Earnings Mobility
for Men: United States and Germany*
(percent)
Change in Quintile Transition Period
t+1 t+2 t+3 t+4 t+5
Down 4 United States 0.7 1.5 1.8 24 3.6
W Germany 1.3 2.3 2.0 2.7 22
Down 3 United States 1.2 2.0 22 33 2.9
Germany 1.6 2.0 2.9 2.9 3.7
Down 2 United States 35 4.2 5.5 6.0 7.2
own Germany 3.4 33 5.0 6.0 7.1
Down 1 United States 16.4 18.0 19.5" 19.8"° 19.8*"*
Germany 17.2 19.0 22.8 25.7 25.3
- United States 67.6 63.1 58.9"* 56.0"° 544"
No Mobility  ermany 66.7 64.0 55.9 512 50.4
Uo 1 United States 17.9 19.8"" 21.0° 228" 228"
p Germany 16.9 16.6 19.1 19.2 18.7
Un 2 United States 27" 4.0 49" 5.7° 6.4"
p Germany 36 5.1 72 8.4 9.0
Up 3 United States 1.2 1.2 2.0° 1.9°"* 26"
P Germany 1.5 1.9 3.1 4.7 5.2
Up 4 United States 0.5 1.2 1.7 1.9 24
P Germany 1.4 2.2 22 2.7 3.7

®Each entry shows the number of individuals making the transition as a fraction of those eligible to

make the transition (see text). Column totals will not sum to 100 as a result.

***Indicates that the United States and German rates are significantly different at the 1 percent level.
**Indicates that the United States and German rates are significantly different at the 5 percent level
*Indicates that the United States and German rates are significantly different at the 10 percent level.

Source: The 1989 Response-Nonresponse File of the Panel Study of Income Dynamics and the 1993
Syracuse University English Language Public Use file of the German Socio-Economic Panel.
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Table 5. Average Quintile-to-Quintile Yearly Labor Earnings Mobility
for Women: United States and Germany*

(percent)
Transition Period

Change in Quintile t+1 t+2 t+3 t+4 t+5
Down 4 United States 1.5 1.5 1.3 2.2 2.8
Germany 1.4 2.8 2.8 32 3.9

Down 3 United States 1.2° 2.4 3.3 4.2 4.5
Germany 2.0 3.0 2.8 5.5 5.8

Down 2 United States 3.7 5.5 6.5 7.4 8.1
Germany 4.3 5.4 6.6 5.8 7.6

Down 1 United States 16.4°"" 18.3"" 20.1 21.9 23.8
Germany 14.3 16.3 18.8 19.3 19.1

. United States 67.6° 614" 56.9* 524" 50.4

No Mobility ;1 any 69.3 64.1 59.6 572 53.4
Uo 1 United States 16.7° 18.8""° 19.9* 202" 18.2
P Germany 15.1 16.0 17.1 16.9 20.6

Un 2 United States 3.8 5.4 7.0 9.2 9.3
P Germany 42 4.9 6.3 8.3 7.8
Un 3 United States 1.4 2.1 2.7 3.7 6.5
p Germany 2.1 4.0 3.9 5.1 3.8

U 4 United States 0.7 1.6 1.9° 2.0 3.4
p Germany 0.7 2.4 3.8 2.7 4.8

2Each entry shows the number of individuals making the transition as a fraction of those eligible to
make the transition (see text). Column totals will not sum to 100 as a result.

***Indicates that the United States and German rates are significantly different at the 1 percent level.
**Indicates that the United States and German rates are significantly different at the 5 percent level

*Indicates that the United States and German rates are significantly different at the 10 percent level.

Source: The 1989 Response-Nonresponse File of the Panel Study of Income Dynamics and the 1993
Syracuse University English Language Public Use file of the German Socio-Economic Panel.
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one quintile than German women.

There are many possible dimensions along which one might examine differences in
mobility. Of particular interest, however, is the degree to which individuals are “trapped” in the
lower quintiles. In our framework, we may use quintile-specific immobility rates to examine this
issue. These immobility rates will show how likely individuals are to “escape” their current
location in the earnings distribution. We present such an analysis in Table 6.

What does Table 6 reveal? Three types of comparisons are possible: across transition
periods, across quintiles, and across countries. As in Table 2, mobility uniformly increases as the
transition period lengthens, regardless of the initial quintile of individuals. For example, while
75 percent of those in the first quintile in the United States remain in the first quintile one year
later, only 55.4 percent remain after five years. Similar results obtain for other quintiles.

Comparing quintiles, one finds an “inverted-u” shape for mobility rates across initial
quintiles. Mobility is lowest in the first and fifth quintiles, but higher at the remaining points in
the earning distribution. In the United States, for example, roughly 45 percent of the individuals
make a transition out of the first quintile over a five-year transition period. In contrast, the
transition rate is 49 percent out of the second quintile and rises to 61 percent out of the third
quintile before falling to 51 percent and 24 percent in the upper two quintiles, respectively.

Finally, and most central to the focus of this paper, one may compare the mobility
patterns across countries. As in Table 2, the most striking aspect of the statistics is the broad

similarities across the two countries, both in year-to-year transitions and over longer periods.
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Table 6. Quintile-Specific Yearly Labor Earnings Mobility in the
United States and Germany®

Transition Period

Initial Quintile t+1 t+2 t+3 t+4 t+5
- United States 75.07 66.4" 61.0° 58.2 55.4
Quintile 1 Germany 78.8 70.2 64.6 59.2 52.6
N United States 60.9 525" 47.9 454 414
Quintile Germany 62.9 56.1 50.2 46.9 44.2
e 3 United States 61.1 53.0" 46.6 433 39.4
Quintile Germany 62.0 56.0 49.1 45.0 41.0
e 4 United States 65.6 60.2 54.6 51.2 49.0
Quintile Germany 67.2 622 56.8 53.6 49.8
o United States 83.9 81.6 79.6 78.2 75.6"
Quintile 5 Germany 84.7 82.8 81.5 80.6 81.7

2Each entry shows the number of individuals not making a transition as a fraction of those in the quintile
for that row.

***Indicates that the United States and German rates are significantly different at the 1 percent level.
"*Indicates that the United States and German rates are significantly different at the 5 percent level

*Indicates that the United States and German rates are significantly different at the 10 percent level.

Source: The 1989 Response-Nonresponse File of the Panel Study of Income Dynamics and the 1993
Syracuse University English Language Public Use file of the German Socio-Economic Panel.
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4. MODELING LABOR EARNINGS DYNAMICS

Taken as a whole, Tables 2 through 6 present an interesting picture in which mobility
differs remarkably little across the two labor markets. While American workers experience
slightly more mobility than German workers, surprisingly it is German workers who are more
likely to experience large upward moves in the earnings distribution. However, while the results
of the two labor markets appear to be similar, the causes might be quite different. In this section
we estimate models of labor earnings dynamics, following an approach similar to that of Moffitt
and Gottschalk [1993], thereby permitting us to draw quantitative insights into the relative
contributions of different sources of variation in earnings.!’

4.1 ARMA Models of Labor Earnings

We summarize the earnings dynamics in each country through the use of an
autoregressive-moving average (ARMA) model of the logarithm of labor earnings. For purposes
of exposition only, consider a very simple model of the form:

Ve TH PV, T, (4.1)
where y, is the log of labor earnings for individual 7 in year ¢; y, is an individual-specific effect
reflecting human capital and other determinants of earnings; y, is a common, year-specific shock
due to business-cycle and other influences; and g, is a serially-uncorrelated shock to individual
earnings. Under the assumption that the earnings process follows (4.1), the cross-sectional

variance in earnings at time ¢ is given by:
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0. =0 +0, (4.2)

o =g, (4.3)

As equations (4.2) and (4.3) make clear, the earnings model specified in (4.1) carries with it
specific predictions regarding both the cross-sectional variation in log earnings (see (4.2)) and
the covariation in log earnings over time (see (4.3)). Hence, such models serve as an excellent
vehicle for investigating the links between inequality and mobility.

In practice, the illustrative model in (4.1) is too simple to adequately capture the labor
earnings dynamics in our data. We began our analysis with a general ARMA(2,2) specification
permitting a much richer set of interpersonal and intertemporal variances. After some
preliminary analysis, however, we found that the data did not reject restricting the analysis to an
ARMAC(1,1) specification of labor earnings.!® Hence, the focus of attention in the remainder is a
model of log labor earnings of the form:

Yo T MY, Py, *0€, e (4.4)
In the specification (4.4), correlation across years stems from both a moving average (6) and
autoregressive (p) influence. Notice, however, that the two play very different roles. The
moving average parameter serves to capture transitory shocks that persist for only a single year

and then no longer influence earnings. In contrast, the autoregressive parameter captures
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variations in earnings that decline more slowly over time. Indeed, in the extreme case of p=1 the
effects never dissipate. Thus, p will serve to capture movements in earnings that—while not
permanent—tend to persist for several years.

4.2  Estimation Method

We adopt a two-step procedure for estimating our models. In the first, we compute the
within-year variances and cross-year covariances for each year in our sample, yielding 7(7+1)/2
unique variances and covariances. For example, our seven years of data from the PSID produce
28 unique variances and covariances, while the GSOEP yields 21 such moments.

In the second stage, we estimate the parameters using minimum distance techniques.
Denote the 7(7+1)/2 column vector of unique variances and covariances by m. Our assumptions
regarding the appropriate model of earnings dynamics generate predicted values for this vector,
as a function of the parameters of the underlying process for labor earnings. For example,
equations (4.2) and (4.3) specify the covariances predicted by (4.1) as a function of the variances
of p and €. Let B be the vector of such parameters for our ARMA(1,1) model of the earnings
process, and f(B) the corresponding predictions for the unique elements of the covariance matrix.
Following Chamberlain [1984], our estimation procedure chooses an estimate of f§ to minimize:

0 = (m~f(B)'W " (m-f(B)) . (4.5)

One issue that arises is the choice of the weighting matrix . We begin using an identity

matrix, which yields consistent estimates. As discussed in Chamberlain [1984], the covariance

matrix of m serves as the optimal weighting matrix, yielding an efficient estimate of . Thus, we
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compute the fourth moments of income for use along with our parameter estimates to generate
estimated standard errors.°

43  Results

Our analysis of mobility in Section 3 suggests that there are potentially important
differences between men and women. Therefore, we perform separate analyses for each gender.
In the top portion of Table 7 we present our estimated parameters. Consider the estimates for
men in the first two columns. The estimated standard deviation of the individual effects (o,,) in
the United States is 0.613 versus only 0.132 in Germany. Hence, the underlying “permanent”
variance in earnings appears much larger in the United States, although the estimate for Germany
is less precise. In contrast, the standard deviations of annual random shocks to earnings (o,) is
much more similar—0.451 in the United States versus 0.352 in Germany.

The next two rows show the estimated parameters governing serial correlation in shocks
to men’s labor earnings. The estimates for Germany suggest that the autoregressive parameter is
an important aspect of the propagation of shocks to earnings, while this is not the case for the
United States. For the estimated moving average parameter, the reverse is true. Because the
autoregressive components of the ARMA(].1) tend to decay more slowly, the estimates suggests
substantially greater persistence of earnings shocks for German men than for American men.2’

Our results should be interpreted with caution. The precise identification of earnings

models is quite difficult. In this context, this may manifest itself as a tenuous ability to

discriminate between slow decay of shocks (a large value of p) and a large cross-sectional
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Table 7. Estimated Parameters and Variance Decompositions of
Movements in Yearly Labor Earnings for Men and Women:
United States and Germany*

Men Women

United States  Germany  United States  Germany

Estimates:
Standard Deviation (g,) of Individual Effects 0.613 0.132 0.820 0.933
(2.68) (1.30) (3.84) (4.12)
Standard Deviation (o,) of Earnings Shocks 0.451 0.350 0.749 0.756
2.29) (1.33) (0.19) .11
Autoregressive Parameter (p) -0.010 0.668 -0.062 -0.336
(0.03) (1.92) 0.27) (1.65)
Moving Average Parameter (8) 0.247 -0.071 0.243 0.319
(1.2n (0.28) (1.23) (1.49)
Implications:
Predicted Cross-Sectional Variance 0.583 0.362 1.176 1.059
Share Due to:
Individual Effects (in percent) 64.4 48 572 82.2
Contemporaneous Shocks (in percent) 349 34.2 477 54.0
Persistence of Shocks (in percent) 0.7 61.0 -4.9 -36.1

3t-statistics shown in parentheses.
Source: Data are from the 1989 Response-Nonresponse File of the Panel Study of Income Dynamics and the
1993 Syracuse University English Language Public Use File of the German Socio-Economic Panel.
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variance (a large value of ou).Z‘ Hence, while we explore below the implications of our point
estimates in what follows, we stress the suggestive nature of the results.

Returning to Table 7, there are interesting differences in the estimated parameters for
women. As shown in the last two columns, the estimated standard deviations of the individual
effects—which capture permanent differences—are far closer together for the women than for
men, and the estimate for German women actually exceeds that for American women. As
before, however, the standard deviation of annual shocks to earnings are of comparable
magnitude across the two countries. The propagation of shocks to earnings appear quite similar
among men and women in the United States; the estimated autoregressive parameter is small and
insignificant, while the moving-average parameter indicates substantial one-year persistence.
For German women, however, both the autoregressive parameter and the moving average
component are larger. In each case, the sign is the opposite of that for German men.

4.4  Implications

Our estimated models of labor earnings dynamics shed light on two types of variation in
earnings. The first is cross-sectional. As noted at the outset, differences in labor earnings across
individuals have dominated both public discussion and the vast majority of academic studies.
Using the estimated parameters, we compute the predicted cross-sectional variance in earnings
for each country.>?> While the point estimates should be interpreted with caution, as shown in the
bottom half of Table 7, the predicted variance is greater in the United States than in Germany.

For men, the difference is roughly 22 percentage points, while for women it is only 12
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percentage points.

In itself, this is hardly a dramatic result. However, a virtue of our approach is that it
permits us to decompose the variation in labor earnings. Are labor earnings more unequal in the
United States because they are more prone to transitory random shocks, or because there is
greater permanent inequality? Table 7 indicates that the estimated variances of the individual
effects in the United States are 64.4 percent (for men) and 57.2 percent (for women) of the
predicted cross-sectional variances. The corresponding computations for Germany are only 4.8
percent for men, but 82.2 percent for women. Hence, the underlying distribution of individual
earnings is much wider for men in the United States than it is for German men. But this is not
the case for American and German women. Individual effects are responsible for a large share of
the variance in both countries.

The contribution of yearly shocks to earnings is comparable across countries: roughly 35
percent of overall variation for men and about 50 percent for women in the two countries.
Finally, as a matter of arithmetic, the contribution of the persistence of past shocks to current
variation in earnings differs substantially. This is a relatively minor source of inequality for
American men, but it is a large contributor to inequality for German men. For women in both
countries, earnings dynamics tend to offset other sources of variation, but much more so in
Germany.

What picture emerges? In both countries, a large fraction of labor earnings differences

may be traced to yearly random shocks. For German men, such shocks persist through time,
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contributing to cross-sectional earnings variances in the future. For American men, however,
such shocks tend to die away quickly. Hence, permanent differences in earnings provide a
greater source of inequality in United States mens’ labor incomes. For both German and
American women, sources of inequality are far more similar.

Figure 1 traces another type of variation in earnings, the variation through time. Our
estimated ARMA(1,1) models may be solved for their equivalent representations as an infinite
moving average of past shocks to earnings. Using these moving average representations, we
simulate the effect of a 1 percent (i.e., one unit) shock to earnings in each country. The initial
effect is to move earnings by the full 1 percent. Moreover, in both countries the effect of such
shocks is to elevate earnings above their long-run level in subsequent years, with an eventual
return to normal earnings.

Taking our point estimates at face value, the overall pattern is quite similar. The speed
and pattern of the return to long-run earnings, however, differs markedly. With the exception of
German men, labor earnings return quite quickly to their long-run level. The labor earnings of
American men and women are only 20 percent above average after one year, and essentially back
to “normal” thereafter. The labor earnings of German men remain 20 percent (one-fifth of the
initial shock) or more above average for as long as five years, and require a full ten years to
return to average. Earnings shocks for German women display essentially no persistence at all.

It is tempting to interpret the patterns of mobility documented in Section 3 in light of our

estimated parameters. For example, one possibility is that the German labor market is dominated
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by arigid hierarchy in which individuals are constantly moving up, while the United States has a
labor market which is less hierarchal. In such a system, promotions then take the role of
“shocks” to earnings. In our estimates, these shocks appear quite persistent and, because they
apply to all participants in the hierarchy, and are not individual-specific. At the same time, this
career path may permit a greater fraction of German men to move up by more than one quintile,
especially over longer periods.?? Notice that the same characteristics would be found in any
widespread wage-setting institution that had non-uniform impacts. In the same spirit, our
parameters indicate that the estimated variance of individual effects among German women is
more substantial than among German men, a result perhaps consistent with the relatively low
labor force participation of women in Germany. Those women who do work achieve more
disparate returns depending upon their individual successes in achieving placement and
advancement. Notice that to a lesser extreme, this view is consistent with many descriptions of
the role of women in the United States labor market; both our parameter estimates and the
mobility patterns are quite similar for women in both countries.

As noted earlier, we believe one should be careful not to draw overly-strong conclusions
from these estimates. Nevertheless, it is possible in principle to reconcile the estimates with the

relative patterns of mobility in the two countries.
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5. SUMMARY

We have investigated labor earnings inequality and mobility for prime age men and
women in the United States and Germany. We confirm the findings of others that labor earnings
inequality was greater in the United States than in Germany during the growth years of the
1980s, whether measured with a standard Gini coefficient or by comparing variances. And we
also find that labor earnings inequality for prime wage men increased in the United States and
decreased in Germany over this period, although overall labor earnings inequality was
approximately constant in both countries over the same period.

We then take advantage of the multi-period nature of our data to look at individual labor
earnings mobility over the period. Surprisingly we find similar patterns of quintile-to-quintile
mobility. We find slightly greater overall labor market mobility in the United States, no
difference in downward mobility, and small but significantly greater extreme upward mobility in
Germany than in the United States over the period.

Finally, we use an ARMA (1,1) model to put a structure on these movements. In
decomposing the cross-sectional variance, individual effects are much more important among
men in the United States than in Germany, but of comparable importance for women. In both
countries a large fraction of the difference in individual earnings can be traced to yearly random
shocks. Despite substantial government intervention into the labor market, we find that it is for
German men rather than American men that random shocks persist in affecting the future path of

labor earnings.
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While we have found evidence of differences in the dynamic earnings movements of
workers in the United States and Germanys, it is perhaps the similarities of the “end results” of the
two labor markets, despite substantial differences in their institutions, that highlight our multi-

period look at these two industrial giants.
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Endnotes

See Moffitt and Gottschalk [1993] for a discussion of this point.

Specifically, we use the 1993 Syracuse University English Language Public Use File.
The GSOEP is a more recent longitudinal data set developed at the Universities of
Frankfurt and Mannheim in cooperation with the Deutsches Institut fiir
Wirtschaftsforschung, Berlin (DIW), and initially financed by the German National
Science Foundation. In 1990 the DIW assumed control of the panel with funding from
the Bund-Linder-Kommission flir Forschungférderung. The National Institute on Aging
has provided funding to Syracuse University to translate the documentation and make a

public use file of the data available to English-speaking researchers.

An alternative approach would be first to control for variations in earnings that stem from
differences in age, education, experience, occupation, or a wide variety of other factors.
In effect, such an approach would shift our focus from earnings to residual earnings
computed from an econometric model of human capital. To do so, however, raises
several complications. At a practical level, one must specify correctly such a model.
While there may be consensus regarding the approach in the United States, we have very
little guidance on such matters for the German data. More generally, using residuals
precludes one from drawing conclusions on absolute movements in labor earnings.
Instead, the data may reveal only the dynamics of earnings around (for example) the

mean labor earnings of white females with a specified set of characteristics.
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There is no direct measure of annual labor earnings in the GSOEP. We use a constructed
measure of annual pre-tax labor income from each source as the product of the number of
months that a respondent received payments from a given source multiplied by the
average monthly amount they estimate receiving from that source. The sum of these
estimates is our base measure of annual gross labor earnings during the pervious year.
Actual yearly labor earnings includes as well overtime and bonus pay (including 13th and
14th month pay, holiday pay, Christmas pay, and profit sharing), as well as, any other
labor earnings that the respondent classifies as job-related. A more detailed discussion of
this variable and other constructed variables useful for cross-national comparisons using

PSID and GSOEP data can be found in Burkhauser, Butrica, and Daly [1995].

Not included in our measure of labor market compensation are the value of fringe
benefits (e.g,, health care) or deferred compensation (e.g., retirement benefits) or the
influence of taxes on net compensation. American fringe benefits, for example, are a
larger share of compensation than is the case in Germany. While such differences will
influence the level of real earnings of Americans and Germans, we do not believe they
are the driving force behind either changes in inequality measures or our individual-based
mobility measures over the period of our study. Similarly, our focus on labor earnings
rules out any direct impact from changes in government tax policies or transfer programs.
Of course, such policy changes may induce an equilibrium response in the structure of

compensation; the computation of such responses is beyond the scope of this study.
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Individuals with zero earnings are excluded. If individuals with zero labor earnings are

included in the sample, the general nature of cross-sectional inequality is not changed.

We are grateful to Lynn Karoly for several conversations and unpublished data on this
topic.

Note that our study begins at the trough of the 1980s business cycle in both countries and
concludes at the peak of the business cycle in both countries. Data availability prevented
us from looking at Germany in earlier years. In the United States, however, PSID is
available for earlier vears and when we use that data we find much greater increases in
labor earnings inequality between 1973 and 1982 than thereafter. This is consistent with

the findings of others (see Karoly [1993]).

Based on a comparison of earnings at the 90th percentile and the 10th percentile,
Abraham and Houseman [1995] conclude that the earnings distribution of full-time
workers narrowed in Germany over this period. They use average monthly earning data
for the years 1983 through 1989 from the German Socio-Economic Panel. Burkhauser
and Poupore [forthcoming] also focus on the earnings of full-time workers in the United
States and Germany using the PSID and GSOERP, respectively. Using decomposable
Theil indices of inequality, they also find rising inequality in the United States and falling
inequality in Germany.

We restrict our sample to respondents and spouses in the PSID data because the PSID
collects wage information only for these household members. The GSOEP collects wage

information for household members aged 16 and over. But because we are interested in
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only those aged 25 to 55 this difference in the surveys is not important. The inclusion or
exclusion of the low-income subsample in the PSID and the subsample of foreign
workers in the GSOEDP is not central to our findings. We have reproduced our analyses

excluding these workers, with little effect on the character of our conclusions.

When computing natural logarithms in these robustness tests, we assign $1 or 1 DM,
respectively, to those who have zero earnings. The treatment of individuals who have
zero labor earnings in a given year has varied in the literature. Lillard and Willis [1978]
include only those individuals who report positive hours and earnings in each of the years
they consider. Abowd and Card [1989] also delete individuals who did not have positive

earnings and hours for each year under consideration.

It is possible to compute transition probabilities that differ by year. Thus, one could
identify, for example, changes in the one-year transition probabilities through time.
Given our focus on cross-national features of mobility, we choose instead to concentrate

on average transition probabilities computed using all the years available in our data.

Macroeconomic shocks that are common to all individuals’ earnings will have no impact
on transition probabilities. Note that the United States and German economies
experienced business cycle recoveries of comparable magnitude and timing over our

sample period.

If one includes workers with transitions to zero earnings, the extreme downward
transition rates (labeled “Down 4") in the table become statistically different at the 5

percent level. This outcome is consistent with the view that the German social insurance
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system better protects workers against complete loss of labor earnings. The remainder of

the results are essentially unchanged.

The numerical values for 1988 are:

Cutoff between Quintiles United States Germany
1and 2 $9,238 DM 7,586
2and 3 $16,640 DM 28,950
3and 4 $25,000 DM 39,150
4 and 5 $36,421 DM 51,311

We do not use the weights in this analysis, but we remove the observations due to
oversampling to achieve a representative sample of the population. Also, computations

using Pearson and Kendall-tau correlation coefficients yielded similar results.

Our work is also related to MaCurdy [1982], who presents a method of analyzing the
error structure of earnings using panel data; Abowd and Card [1989], who examine a
components-of-variance model and interpret the results in terms of a model of lifetime
labor supply; and Gottschalk [1993], who examines cross-sectional measures of earnings
inequality in Australia, Canada, France, the Netherlands, Sweden, the United Kingdom

and the United States.

Specifically, we began with the general ARMA(2,2) specification:

yu = lplul * Yr + plyn—l * pzyir—2 + el 8it—l * 62 811-2 + 811
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Such a model provides for two sources of serial correlation (autoregressive and moving-
average) and permits a time-varying variance for the individual effects via the term §,,.
In practice, the model is too general to be clearly identified by our data. Hence, we

restricted the model by setting ¢, = 1, p, = 0, and 6, = 0; restrictions not rejected by the

data.

We use the estimates derived using the identity matrix and the optimal weighting matrix
for a single maximum likelihood step, generating an estimate of the covariance matrix of
the parameters. Q is distributed as a chi-square with degrees of freedom equal to the
length of m minus the length of B. Hence, changes in Q are also distributed as a chi-
square random variable. This provides a test statistic for restrictions imposed on [ (see

note 18, above).

Our findings of greater persistence of a shock are consistent with the Abraham and
Houseman [1994] finding that adjustments of employment to changes in output are much
slower in the German manufacturing sector than in the United States manufacturing

sector.

Abstracting from the moving-average and year-specific components, our model is

yll = p’l+pytr-1 +€rl

which leads to a cross-sectional variance of
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Hence, high values of o, and large values of p have similar implications for cross-
sectional variation. Of course, the implications for intertemporal covariances will differ,
but these are quite noisy and difficult to estimate precisely. We thank a referee for
emphasizing this point.

22. Recall, however, the caveats noted above in the interpretation of our point estimates.

23. We are grateful to an anonymous referee for this interpretation of our results.
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