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A NEW PICTURE OF SWEDISH EARNINGS INEQUALITY:
PERSISTENT AND TRANSITORY COMPONENTS, 1960-1990

BY MAGNUS GUSTAVSSON*

Uppsala University

Using a large individual longitudinal database, I decompose the cross-sectional variance of male annual
earnings in Sweden between 1960 and 1990 into persistent and transitory components. The persistent
variance displays a downward trend during the whole sample period, but with the rate of decline more
rapid up until the early 1980s than afterwards. The transitory variance has increased from 1960 until the
early 1970s, decreased slightly until the late 1970s, and then risen again during the second half of the
1980s. An important lesson from these results concern the interpretation of the rise in cross-sectional
inequality observed after the 1983 breakdown of centralized bargaining in Sweden. While it has often
been presumed that this growth reflected increased returns to skills, this study shows that it was in fact
due to increased transitory earnings fluctuations.

1. INTRODUCTION

Sweden has an interesting history of marked changes in earnings inequality.
There was precipitous pay compression from the late 1960s through the 1970s,
followed by a trend increase during the 1980s. While several countries also expe-
rienced pay compression during the 1970s, few, if any, match the magnitude and
rapidness of that in Sweden (e.g. Freeman and Katz, 1995).

The evolution of Swedish inequality has been the focus of several studies since
it constitutes a unique basis for investigating how changes in the functioning of the
labor market co-vary with changes in pay inequality. In particular, several sharp
institutional changes have occurred in Sweden between 1960 and 1990 which seem
to have affected wage dispersion (see Hibbs, 1990; Edin and Holmlund, 1995; Edin
and Topel, 1997; Hibbs and Locking, 2000). One notable turning point was the
1983 breakdown of centralized wage bargaining, present since the mid 1950s, and
the subsequent shift to a system of industry-wide bargaining.

Another important and interesting period in the Swedish labor market was
the powerful implementation of the “solidarity wage policy” pursued by the major
blue-collar union, Landsorganisationen (LO), whose heyday coincides with the
great wage compression beginning in the late 1960s. The policy was gradually
brought into practice during the 1950s and had as its aim “equal pay for equal
work,” meaning that wage differentials were to be independent of differences in
profitability between regions, industries or firms. However, from the late 1960s to
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the breakdown of centralized bargaining in 1983, the policy also successfully
invoked equalization of wages between all kinds of jobs by giving especially large
pay increases to the lowest paid workers.

Traditionally, most studies of Swedish earnings inequality, as well as studies
for other countries, have focused on changes in measures of cross-sectional
earnings inequality, focusing on such measures as the cross-sectional variance.
However, several U.S. studies (Gottschalk and Moffitt, 1994; Haider, 2001;
Moffitt and Gottschalk, 2002) highlight that such measures neglect an important
dimension of changes in earnings inequality—the division into persistent and
transitory earnings components. In particular, they show that the rapid increase in
U.S. earnings inequality during the 1980s was due not only to increased dispersion
of persistent earnings, but also to increased individual year-to-year earnings
fluctuations.

As the U.S. research suggests, to understand the sources of inequality change
it is crucial to know whether changes in cross-sectional inequality are the result of
changes in the dispersion of persistent or transitory earnings. Increased dispersion
in persistent earnings increases both short- and long-term inequality. Increased
dispersion in transitory earnings, on the other hand, only increases short-term
inequality.

No previous study has decomposed changes in Swedish cross-sectional
inequality into its persistent and transitory components for the period 1960-90. In
fact, very little is known at all about persistent or transitory earnings inequality in
Sweden prior to 1968. Previous studies examining either earnings inequality or
earnings dynamics before 1968 have either used data for a specific group within the
labor market for which data has been available, or have used small samples and a
broader income measure which also has included capital income and realization of
capital.’

In this paper I fill part of the knowledge gap by offering a new picture of
Swedish earnings inequality using previously unexploited longitudinal earnings
data for 1960-67 together with longitudinal earnings data for 1968-90, resulting in
an earnings panel spanning 31 years. Based on these data, I am able to estimate
how the persistent and transitory components of annual earnings inequality have
evolved over the three decades spanning 1960 to 1990. To put the findings for
Sweden into perspective, the obtained results are also contrasted to what is known
for other countries during the same period.

Besides increasing our knowledge about Swedish earnings inequality per se,
this paper has four main contributions. First, though previous studies have shown
that implementations of egalitarian wage policies, such as the solidarity wage
policy, coincide with reduced dispersion in cross-sectional earnings (e.g. Katz and
Autor, 1999), little is known about the connection to longer-run measures of
inequality. This study adds new knowledge to this field by being the first to provide
a truly long-run picture—31 years—of persistent and transitory inequality for a
country with a history of pronounced egalitarian goals. In particular, by being able

Previous Swedish studies that use pre-1968 data include Spant (1979), Hibbs (1990), Bjorklund
(1993) and Edin and Holmlund (1995). Important studies on income dynamics and inequality in
Sweden also include Gustafsson (1994) and Palme (1995).
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to describe earnings dynamics in Sweden before 1968, and thus inequality trends
prior to the heyday of the solidarity wage policy, more can be learned about how
this policy co-varied with inequality, and in the extension, how institutions gen-
erally affect inequality and earnings instability. Second, by obtaining results for
Sweden, I am able to provide a cross-national overview of changes in persistent
and transitory inequality for a sample of countries with markedly different insti-
tutional settings in the labor market: Canada, Italy, Sweden, the U.K., and the
U.S. Of these, Sweden and Italy have more unionized and regulated labor markets,
whereas the U.S. is at the other end of the spectrum (Cahuc and Zylberberg, 2004).
Third, the paper utilizes richer longitudinal data than any previous study, both in
terms of the number of years and the sample size. I am therefore able to estimate
a very detailed picture of how persistent and transitory shocks to earnings vary
over the life-cycle. Fourth, for studies of the covariance structure of earnings, the
paper proposes a method to splice two data sets.

Previewing the main results found in this paper, the persistent variance dis-
plays a downward trend during the whole sample period but with the rate of
decline more rapid up until the early 1980s than afterwards. The transitory vari-
ance has increased from 1960 until the early 1970s, decreased slightly until the late
1970s, and then risen again during the second half of the 1980s. An important
lesson from these results concerns the interpretation of the rise in cross-sectional
inequality observed after the 1983 breakdown of centralized bargaining. While it
has often been presumed that this growth reflected increased dispersion in persis-
tent earnings, this study shows that it was in fact due to increased dispersion in
transitory earnings. The results also reveal a trend decrease in persistent inequality
already before 1968—the starting year in previous studies and the period when the
strongly egalitarian version of the solidarity wage policy was brought into practice.
This could mean that the solidarity wage policy had a smaller role in the compres-
sion of wages in Sweden than is commonly believed.

The remainder of the paper is organized as follows. Section 2 describes the
parametric model of persistent and transitory inequality used in the analysis.
Section 3 documents the data sources and the data preparation. Section 4 contains
the results for the parametric model outlined in Section 2. To put the changes in
Swedish inequality in perspective, Section 5 compares the findings for Sweden to
what is known about developments in other countries. The paper ends with con-
cluding remarks.

2. PARAMETRIC MODELS OF EARNINGS DYNAMICS

This section describes the parametric model that I use to decompose changes
in cross-sectional inequality into persistent (long-run) and transitory (instability)
components. To provide intuition behind this model, I first describe a more basic
model of earnings dynamics.

Let Y, denote the log of earnings in year ¢ of the i-th individual born in year
b. Then

(1) Yiht=:ubt+yibt
© 2008 The Author
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expresses Yy, as the cohort specific mean py, in year ¢ plus an individual specific
deviation y;, from that mean. A stripped down model for yy, is

(2) Yive = DUy + lrsibr'

In equation (2), the variable u; and its year-specific factor loading, p,, capture
persistent, or permanent, relative earnings. The variable €, and its factor loading,
A, capture stochastic transitory deviations from persistent earnings. The transitory
component is serially uncorrelated with mean zero, and u; and &, are uncorrelated
with variances ¢7 and ¢? respectively. With these assumptions, the variance of
log earnings is

(3) Var(y,,) = p,zof + /l,zof.

Equation (3) shows that an increase in either factor loading generates
increased cross-sectional earnings dispersion. The character of the change depends
crucially, however, on which of the factor loadings changes. A persistent rise in p,
increases long-run inequality as the relative labor market advantage of workers
with chronically high earnings is enhanced. An increase in A, without any change
in p, generates increased cross-sectional earnings dispersion by raising year-to-year
earnings instability but with no change in long-run inequality.

Although the model in equation (2) is intuitive, previous studies have shown
that it is likely to be too restrictive to adequately capture changes in persistent and
transitory inequality. A more realistic model of earnings dynamics should also
allow for individual specific changes in persistent earnings, serial correlation in
transitory earnings, age heteroscedasticity in transitory shocks to earnings, and
potentially also cohort differences in persistent and transitory earnings; seec Baker
and Solon (2003) and the references therein. To incorporate these features, I use
the following generalization of equation (2):

“4) Vit = PidpUia T Eipy>

where

(5) uia = ui,u—l + rt"a’

(6) giht = ptgih,t—l + 5t)“t—lvib,t—1 + /ltvibt’
and

(7) Var(v,,)=v,+v,a+ yzaz,

where a =1 — b — 27, i.e. years since age 27 (by definition the lowest age in my
sample).

Beginning with the persistent component, ¢, in equation (4) is a cohort-
specific parameter that allows the dispersion of persistent earnings to differ
between cohorts. Equations (4) and (5) describe the persistent component as a
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random walk in age where r,~iid(0,07,) is the innovation at each age. In
previous research it is common to force the innovation variance O'f,ato be the same
over the whole life cycle but because of my rich data, I do not have to impose this
restriction. Rather, the innovation variance is only restricted to be the same for
two ages at a time, i.e. individuals aged 28 and 29 have one variance, those aged 29
and 30 have another variance, and so forth. I also estimate the variance of an initial
persistent shock, denoted o.. This specification of the persistent component rec-
ognizes that younger individuals are more likely to be engaged in job shopping and
have no job securing tenure and therefore are likely to have larger persistent shocks
to earnings.

For the transitory component, equation (6) models deviations from persistent
earnings as a first order autoregressive moving average process, ARMA(1,1), with
year-specific factor loadings, A,, on the innovation v;,.> This specification implies
that luck follows luck in the sense that a positive transitory shock dies out gradu-
ally. Equation (6) also allows the ARMA-parameters, p, and &, to vary over time.
More specifically, they are allowed to differ between, but not within, the periods
1960-67 and 1968-90; the reasons for this are discussed in the data section.

Equation (6) shows that transitory earnings for an individual in cohort b in
year ¢ is a function of transitory earnings in year ¢ — 1, which in turn is a function
of transitory earnings in year ¢ — 2, and so on. This auto-regressive process induces
a recursive structure in the moments. If one traces the recursion back to a cohort’s
first sample year, this raises the question of what the value of the transitory
variance is in that year. As pointed out by MaCurdy (1982), a time series approach
to this problem is problematic since the assumption of infinite history is untenable.
I therefore follow the approach of Baker and Solon (2003) and estimate separate
initial transitory variances for each cohort. This recognizes that earnings instabil-
ity varies across cohorts because they are at different stages of the life cycle and
have lived through different times. Consistent with separate initial variances,
equation (7) allows the variance of vi, to be a quadratic function of age.

Although the model in equations (4)—(7) is more complex than that in equa-
tion (2), the intuition from the simpler model still holds. An increase in the per-
sistent variance raises long-run inequality. An increase in the transitory variance
leads to more scrambling of workers’ order in the annual earnings distribution,
and the scrambling gets redone every year.

The parameters of the model in equations (4)—(7) are estimated by applying
the minimum distance estimator of Chamberlain (1984). Basically, the implied
variances and auto-covariances of the model in equations (4)—(7) are fitted to the
corresponding empirical moments in the data by non-linear least squares. Appen-
dix A contains a description of the estimation procedure.

I have also experimented with other specifications of earnings dynamics than
that in equations (4)—(7). In particular, another potential specification of the per-
sistent component is the so-called “random growth model.” The basic version of
this model is os + Biwa, where os, and B are individual specific parameters. With

2A random walk specification is also used, among others, in Dickens (2000) and Moffitt and
Gottschalk (2002).

*Note that this refers to the Box—Jenkins definition of a moving average; see, e.g. Hamilton (1994)
for details.
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this specification, each individual has a predetermined age-earnings profile around
Which there are transitory shocks. The variance for the random growth model is
0. +20, ol +0'ﬁa where O is the covariance between oy and S, which may be
negatlve and o. and O'ﬁ are the variances of o and By, respectively. However,
trials with this model always resulted in negative estimates of the variance Gﬁ, plus
positive estimates of o> and o,s.* This indicates that persistent inequality rises
with age at a diminishing rate—a pattern that the random growth model does not
encompass.’ This pattern is also confirmed by the final results, which are discussed
in Section 4.

Baker and Solon (2003) for Canada 1976-92, and Ramos (2003) for the U.K.
1991-99 manage to incorporate both a random growth and a random walk term in
their models of persistent earnings. I am not able to do this, as the estimate of ¢? still
is negative with this strategy. The data that I use are richer than the data used by
Baker and Solon (2003) and Ramos (2003), both in terms of the number of years and
the cross-sectional sample size (see Section 3 below). Hence, their ability to incor-
porate both specifications could be due to a different covariance structure of
earnings in the U.K. and Canada than in Sweden. However, Dickens (2000) studies
the covariance structure of earnings in the U.K. between 1975 and 1995 and also
finds that the persistent component is best modeled as a random walk with age-
specific shocks, resulting in a model of the persistent component that is very similar
to the one employed in this paper. The differences between Ramos (2003) and
Dickens (2000) in what model best fits the data is thus likely to be due to differences
in panel length, which indicates that the same type of model best describes persistent
earnings in Sweden and the U.K. as long as long enough panels are used.

For the transitory component, I initially experimented with an ARMA(1,2)
specification. This did, however, result in imprecise estimates, which indicates the
inclusion of redundant parameters. Consequently, I instead use an ARMA(1,1)
specification.

I have not applied Newey’s (1985) specification test to any model as the
previous literature on earnings dynamics show that this test always (at least in the
studies that I am aware of) rejects the hypothesis that the right model is specified.
The drawbacks with this test for assessing the goodness of fit of models of earnings
dynamics are further discussed in Baker (1997) and Baker and Solon (2003). A
general critic of tests such as that proposed in Newey (1985) is also found in
Leamer (1983).

3. DATA

This section is divided into three sub-sections. The first describes the data
source and the sample construction. The second contains an overview of annual

“These estimates are available on request.

To see this, note that when the model is submitted to data, i.e. to the variances and the covariances
of earnings, age variation in persistent inequality 1s captured by the following polynomial in age:
Bi + Boa + Bsa®, where B=07, fr =204 and B,= o'ﬁ are the parameters to be estimated. Hence when

persistent inequality increases with age at a diminishing rate, one will obtain [31 >0, ﬂ2 >0, and ﬁ% <0,
and hence O'ﬁ< 0.
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earnings dispersion in Sweden during 1960-90. Part of the earnings data for
1960-67 is top-coded; the last sub-section describes how I have adjusted these data.

3.1. Data Source and Sample Construction

The data come from the Swedish longitudinal database LINDA (Longitudi-
nal Individual Data for Sweden), constructed to be cross-sectionally representative
of the Swedish population each year from 1968 onwards (see Edin and Fredriks-
son, 2000). The dataset is large; it contains 3.35 percent of the Swedish population
each year, amounting to around 300,000 individuals. All information is based on
administrative registers, which confers several advantages compared to an analysis
based on survey data. First, there is no outflow apart from death or migration,
thus the data are free of the kind of sample attrition common in surveys. Second,
the data are highly reliable; information from administrative registers is likely to be
better than the recall of individuals.

Information on individual earnings is annually available for the LINDA
samples from 1968 onwards in the Income Register, which is based on tax reports.
For the 1960-67 period, I use the Pensionable Income Register.® This register is
available for the 1990 LINDA sample and contains information on annual labor
earnings from 1960 onwards that form the basis for supplementary old-age pen-
sions (“ATP-poing”).” For both 196067 and 1968-90, the measure of earnings
used in the analysis contains earnings from all jobs, including self-employment,
held by an individual during a year.® However, during 1968-73 it is not possible to
separate pensions from labor earnings.’

As the purpose of the 1960-67 data is to inform on supplementary old-age
pensions for the 1990 LINDA sample, it suffers from four shortcomings from the
point of view of the current analysis. First, individuals working in the period
1960-67 must still be alive and living in Sweden in 1990 in order to be observed.
This means that the earnings sample 1960—-67 might not be random, as people with
bad health probably are less likely to still be alive in 1990. Second, information on
annual earnings is missing if an individual had any form of pension during a year,

®As taxable labor income forms the basis for pensionable income, the Pensionable Income Register
contains information derived from the Income Register. Also, both registers are part of LINDA, which
is constructed, kept and maintained by Statistics Sweden for the purpose of research.

'See Riksforsiakringsverket (1984) for detailed information on the calculation of earnings that
form the basis for supplementary old-age pension.

81t is not obvious whether self-employed income should be included or not. Consistency with the
U.S. studies is, however, one reason for including self-employment income. Also, in the 1960-67 data,
it is not possible to observe whether earnings stem from self-employment or from regular employment,
and this is an additional reason why I have included self-employed income during all sample years.

°It is further not possible to exclude parental leave benefits from 1974 onwards. This should,
however, be of minor consequence since I only study men. In detail, the following variables from the
Income Register have been used to construct earnings for 1968-90. During 1968-77, I added income
from employment (A-inkomst av tjinst + sjoinkomst) and income from business (A-inkomst av
Jordbruk + A-inkomst av rorelse). From 1978 onwards, I have used the pre-calculated measure of labor
earnings that is available in LINDA (arbetsinkomst). To obtain consistent earnings measures over
time, I subtracted the sum of pensions (pension), unemployment compensation (dagpenning vid
arbetsloshet + KAS), compensation during labor market training (utbildningsbidrag) from income from
employment and business during 1974-77. From 1974 onwards, I also subtracted sickness benefits
(sjukpenning av anstdllning + sjukpenning av annan forvirvskdlla). See Edin and Fredriksson (2000) for
further details on the income measures in LINDA.
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because these years did not qualify for supplementary old-age pension. Third,
earnings have to be above a specific threshold to form the basis for supplementary
old-age pension—the so-called “basic amount”; the basic amount was 4,200 SEK
in 1960, which corresponds to 42,082 SEK in 2004 (5,400 USD or 4,500 EUR), and
has since been adjusted annually for inflation. This data restriction means that, for
a given year 1960-67, I can only observe annual earnings for those individuals who
earned more than the basic amount. Lastly, part of the earnings data are top-coded
because earnings above 7.5 times the basic amount did not form the basis for
supplementary old-age pension. Because the ceiling is constant in real terms and
real wages increased during the 1960s, the percentage of earnings that are top-
coded increases over time. Despite these drawbacks with the 1960-67 data, they
constitute a unique opportunity to gain insights into individual earnings dynamics
in Sweden before 1968—something that no previous studies have been able to
touch on.

The analysis in this paper is based on men born in Sweden aged 26-53. This
age range should ensure that individuals are old enough to have completed their
education and young enough not to be considered for early retirement. The upper
age of 53 hence limits the effects of missing information on annual earnings in the
196067 data for individuals receiving pension during part of a year. It should also
limit the potential non-representativeness of the 1960-67 data originating from the
requirement of being alive in 1990. The inability to exclude pensions from the
earnings measure during 1968-73 should also be of minor consequence with this
age-range. The restriction to males in the study is because the large changes in
female labor force participation during the sample period would confound an
analysis of female earnings.'

For the empirical analysis, I categorize individuals into two-year births
cohorts and follow them through time. I include cohorts who are between the age
26 and 53 for at least 6 years between 1960 and 1990.!"" The youngest two-year
cohort is aged 26 and 27 in 1985 (born in 1958/59), the next youngest is 26 and 27
in 1983 (born in 1956/57), and so on down to the oldest cohort, aged 47 and 48 in
1960 (born in 1912/13). Cohorts can be present in the sample between 6 and 27
years, depending on their date of birth. This gives a total of 24 two-year birth
cohorts. The first three columns of Table 1 list the cohorts included in the sample,
the years that they are observed, and their age in the initial year. The second
column of Table 2 contains for each year the resulting age intervals in the total,
pooled sample.

In order to maximize the sample used and not to transfer the potential sample
selection effects present in 1960-67 to later data, I include all earnings observations

The results would be confounded because I estimate a model of earnings, not of entry and exit;
appending a model of entry and exit is beyond the scope of this paper. The same argument applies to
the exclusion of foreign-born men, as there has been substantial immigration into Sweden during the
sample period.

"The LINDA database continues beyond 1990. These years are not included since there was a
major tax reform in Sweden in 1991 which markedly changed the definition of earnings in LINDA,
making the results hard to interpret (as the earnings variable in LINDA steams from tax-reports).
There is also the issue of the deep economic crisis in Sweden during the 1990s, something that would
both call for a different way of constructing the sample (see Gustavsson, 2007) and make it hard to
compare the results before and after 1990.
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TABLE 1
COHORTS INCLUDED IN THE SAMPLE

Birth Year Years Observed Age in Initial Year Sample Size
1912/13 1960-65 48 1,650
1914/15 1960-67 46 1,789
1916/17 1960-69 44 3,078
1918/19 1960-71 42 3,134
1920/21 1960-73 40 3,465
1922/23 1960-75 38 3,219
1924/25 1960-77 36 3,063
1926/27 1960-79 34 2,804
1928/29 1960-81 32 2,840
1930/31 1960-83 30 2,722
1932/33 1960-85 28 2,623
1934/35 1961-87 26 2,683
1936/37 1963-89 26 2,698
1938/39 1965-90 26 3,057
1940/41 1967-90 26 3,094
1942/43 1969-90 26 3,889
1944/45 1971-90 26 4,428
1946/47 1973-90 26 4,220
1948/49 1975-90 26 3,979
1950/51 1977-90 26 3,554
1952/53 1979-90 26 3,594
1954/55 1981-90 26 3,509
1956/57 1983-90 26 3,428
1958/59 1985-90 26 3,406
Total 76,079

Note: Age is defined by the older of the birth cohorts in each two-year cohort.

larger than the basic amount for each individual over the period 1960-90, allowing
individuals to re-enter the panel if they do exit.'”>!* The restriction to earnings
above the basic amount is to be able to get comparable estimates of earnings
inequality for the 1960-67 and 1968-90 periods.

The end result of the sample construction is an unbalanced panel as some
individuals die or migrate during the sample period and others do not have
earnings above the basic amount during the whole sample period. The last
column of Table 1 lists the resulting sample size for each two-year birth cohort.
For the pooled sample, the third and fourth columns of Table 2 contain for each
year the total sample size and the number of individuals excluded because they
have earnings below the basic amount. The last column of Table 2 also reports
the percentage of earnings that are top-coded in the 1960-67 data. In total, the
1960-90 panel consists of 76,079 men and 1,144,667 individual-year observa-
tions. This should be compared to the sample sizes of 3,115 and 2,988 individu-
als used in the equivalent U.S. studies by Haider (2001) and Moffitt and
Gottschalk (2002), respectively.

">That is, for a given year, individuals with incomes below the basic amount are omitted from the
sample.

Even though an unbalanced design is used, there will be a slight selection in the sample since men
with a high degree of labor force attachment will be present for longer periods. This is a problem
common to all studies in the literature.
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TABLE 2
DESCRIPTION OF THE POOLED SAMPLE

# Individuals Excluded due

# Individuals to Earnings < Basic % Top-Coded

Year Age in the Sample Amount in the Sample
1960 27-48 23,585 2,069 4.64
1961 26-49 25,962 2,164 5.51
1962 27-50 25,960 2,166 6.44
1963 26-51 28,503 2,152 6.69
1964 27-52 28,650 2,005 8.74
1965 26-53 31,433 2,116 9.67
1966 27-52 29,776 2,039 11.32
1967 26-53 32,409 2,371 12.07
1968 27-52 34,326 4,272 -
1969 26-53 38,768 3,681 -
1970 27-52 36,771 2,467 -
1971 26-53 40,978 2,686 -
1972 27-52 37,879 2,625 -
1973 26-53 41,762 2,842 -
1974 27-52 38,322 2,689 -
1975 26-53 41,934 2,954 -
1976 27-52 38,974 2,611 -
1977 26-53 41,953 3,096 -
1978 27-52 39,164 2,794 -
1979 26-53 42,230 3,214 -
1980 27-52 39,796 2,812 -
1981 26-53 42,731 3,326 -
1982 27-52 39,887 3,324 -
1983 26-53 42,815 3,727 -
1984 27-52 40,427 3,423 -
1985 26-53 43,393 3,829 -
1986 27-52 41,089 3,547 -
1987 28-53 41,142 3,344 -
1988 29-52 38,873 3,036 -
1989 30-53 38,728 3,075 -
1990 31-52 36,447 3,014 -

I have examined the extent to which individuals disappear from the sample
over time for selected two-year birth cohorts and years (see Gustavsson, 2004, for
details). The numbers for the cohort born in 1928/29 constitute a representative
example. In this cohort, 2,309 individuals are present in 1960. Of these, 98 percent
are present in 1965, and 93 percent are still present in 1980. Overall, the extent to
which individuals disappear from my sample must be considered to be very low.
For example, in the corresponding U.K. study by Dickens (2000) it is reported that
around 50 percent in a given cohort are still present after 20 years.'

To be able to estimate the parameters of the model in equations (4)—(7), I take
each cohort separately and, after adjusting the top-coded earnings in the period
1960-67 (described below), estimate the variances and auto-covariances of log
annual earnings. Computing auto-covariance matrices for each cohort results in a
total of 4,188 distinct variance and auto-covariance elements; these are the data to
which the model in equations (4)—(7) is fitted.

Other equivalent studies do not report these numbers.
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Figure 1. Annual Earnings Inequality in Sweden 1960-90
Note: Sample ages are used each year; see Table 1.

3.2. Overview of Annual Earnings Dispersion in the Sample

Before drawing conclusions about the 1960-67 period, it is important to see
whether earnings inequality based on data from the Pensionable Income Register
(henceforth PIR) and the Income Register (henceforth IR) follow the same pattern
over time. Figure 1 contains the P80-P20 ratio of earnings for my 1968-90 sample
(based on the IR), where P80 is the 80-th percentile of the earnings distribution.
The figure also contains the P80-P20 ratio for 1960-88 based on earnings from the
PIR with the same age interval as in my sample, which means that this series
contains the P80-P20 ratio for my 1960-67 sample. The years 1989-90 of the PIR
are excluded because more than 20 percent of the earnings are top-coded.

Figure 1 shows that the P80-P20 ratios based on earnings from the PIR and
the IR follow the same general pattern over time. It is thus likely that they would
display a similar pattern between 1960 and 1967 if data from IR were available for
this period." The magnitude of inequality is, however, lower for earnings based on
the PIR because fewer individuals with low earnings are present in this register;
this may be explained by the requirement of being alive in 1990 and the require-
ment of not having any pension during a year. From 1980 onwards, earnings that
form the basis for supplementary old-age pensions were also calculated for indi-
viduals with pension during a year. The effect of this is clearly seen in Figure 1 as
the gap between the P80-P20 ratios decreases in 1980.

Figure 1 also contains the variance of log annual earnings for my 1968-90
sample (based on the IR). The picture produced by the variance is very similar to

5The same is also true for the P50-P20 and P80-P50 ratios (available on request).
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that from the P80-P20 ratios. There are therefore strong reasons to believe that if
earnings from the IR were available for 1960-67, the variance of log earnings for
1960-67 would display the same evolution as the P80-P20 ratio these years.

The second column of Table 2 shows that there is some variation in the age
range in the sample, and this could affect the results in Figure 1. But a sample
where the age interval each year is fixed at 26-53 produces almost identical results
as in Figure 1. The main pattern is also the same for a sample aged 26-36 each
year; the results in Figure 1 for 1960-67 are therefore not an artifact of sample
selection. Hence, annual earnings dispersion was fairly constant between 1960 and
1968, decreased from the late 1960s to the mid 1970s, and increased after 1983.

Another study that investigates annual earnings inequality among men in
Sweden between 1960 and 1967 is Spant (1979). He also finds that inequality was
fairly constant during these years. However, his results are not fully comparable as
his measure of earnings also contains capital income and realization of capital
gains.

Edin and Fredriksson (2000) use data from the IR in LINDA and report the
standard deviation of log annual earnings for men between 1968 and 1990. They
use the same earnings threshold as in this paper—the basic amount—but the
definition of earnings differs slightly as they include sickness benefits after 1973.
The age interval also differs as each year they include men 20-64 years old.
Nevertheless, their results are similar to those in Figure 1.

The pattern for 1968-90 produced by Figure 1 mimics the evolution of wage
dispersion among men. Consistent with Figure 1, Edin and Holmlund (1995)
report that wage dispersion rapidly decreased from the early to mid 1970s, was
fairly constant until 1983, then slightly increased during the remainder of the
period. Less is known about male wage dispersion between 1960 and 1967. Edin
and Holmlund’s (1995) paper contains the P75-P25 ratio of wages for white-collar
male workers employed in the private sector between 1956 and 1990. The reported
evolution of wage dispersion for this group mimics the pattern produced by
Figure 1. To conclude, the evolution of earnings dispersion in my sample is very
similar to what is known about Swedish wage dispersion.

3.3. Remedial Measures for the 1960—67 Top-Coded Earnings

The percentage of individuals with top-coded earnings steadily increases in
the 1960-67 data (see the last column of Table 2). This will cause estimates of the
variance to decrease over time. It will also affect changes in the auto-correlations
of earnings, which identify changes in the ratio of persistent to transitory inequal-
ity. Unfortunately, there is no ideal way to adjust the top-coded earnings. For
example, imputing the values by using some type of ordered probit would only
capture the persistent part of earnings. Instead, I assume that earnings follow a
log-normal distribution and, based on this distribution, approximate the top-
coded observations with their conditional mean value; a related approach can be
found in Hofer and Weber (2002). The estimation is done separately for each
cohort and each year, that is, one set of parameters for the distribution is estimated
for the cohort born in 1912/13 in 1960, and another set is estimated for this cohort
in 1961, and so forth.
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In practice, the mean of log-earnings implied by the normal distribution for
each cohort and year is estimated by standard maximum likelihood methods. The
top-coded log-earnings are then adjusted to make the mean of all log-earnings for
a given cohort and year equal to the mean implied by the normal distribution.
For instance, the sample for the cohort born in 1912/13 in 1960 consists of 1,572
individuals. Of these, 106 individuals have top-coded earnings, with log earnings
being equal to 12.37 (corresponding to 7.5 times the basic amount in real 1990
SEK). With these top-coded earnings included, the actual mean of log earnings for
this cohort and year is 11.62, while the estimated true mean given that log earnings
are normally distributed is 11.63. To get the actual mean being equal to the
estimated mean, the values of the top-coded log earnings are adjusted upward
from 12.37 to 12.56, resulting in the actual mean being 11.63.

To evaluate how the use of the log-normal distribution and the “mean-
approximation method” typically affect the variances and auto-covariances of log
earnings, I have used the non-censored earnings for 1968-71 and artificially top-
coded these to resample the top-coding present in the 1960-67 data. This simula-
tion analysis shows that the resulting variances and auto-covariances are too low.
Using the log log-normal distribution and the “mean-approximation method” on
the artificially top-coded data results in variances and variances that are lower than
those obtained from the corresponding correct data.'® However, and more impor-
tant, the sign and the magnitude of the estimated changes over time resemble those
of the correct data.!”

As an alternative to the log-normal distribution I have also, as recommended
by Cowell (2000), assumed that the upper tail of the earnings distribution for each
cohort and year can be approximated by the Pareto distribution. This distribution
did, however, not capture changes in variances and auto-covariances of earnings
over time as well as the log-normal distribution—the most important aspect for the
current application.'® Because of this, I choose to work with the log-normal
distribution.

It is somewhat unexpected that the log-normal distribution outperforms the
Pareto distribution for the upper part of the distribution; see, for instance Nirei
and Souma (2007) for the opposite result. There are two potential explanations for
this. First, I use a much narrower income measure—annual wages—than most
previous studies that support the Pareto distribution. I also study a country with
a very compressed wage structure. The upper tail of the distribution would prob-
ably be different for many other countries or if my earnings measure also consisted
of capital income, as is the case in Nirei and Souma (2007). Second, in order to
carry out the estimations, I am forced to assume that the highest 25 percent of
earnings follows the Pareto, and this may be too high a number. Since the
maximum share of top-coded earnings for a cohort and year is 16 percent, I have
to make this assumption in order to ensure that enough non-censored earnings are
included in the estimation of the parameters for each cohort and year specific
Pareto distribution; see Gustavsson (2004) for further details on this.

!This implies that the log-normal distribution is unable to correctly capture the very highest
earnings.

"The results are available in Gustavsson (2004).

'%These results are available in Gustavsson (2004).
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Although the lognormal distribution quite correctly captures changes in
inequality, the simulation with artificially top-coded data for 1968-71 indicates
that resulting variances are too small. But even if this were not the case, the
P80-P20 ratios in Figure I indicate that the variances in the period 1960-67 would
be smaller than for later periods, since fewer individuals from the lower part of the
earnings distribution are included during 1960-67. Hence, in order to be able to
better compare inequality based on the 1960-67 data to later periods, it is neces-
sary to re-scale the variances produced by the 1960-67 earnings.

Let Var(Y;:) denote the correct variance of log earnings for cohort b in year
t. Let Y nom be the log of earnings from the PIR for individuals in cohort » where
top-coded values have been approximated with their mean based on the lognormal
distribution. Let k, be a constant that is used to re-scale all the values of Yy uonm for
cohort b so that the variances of Y% and Y. are equal. This constant should
then fulfill the equality

(8) z (kb)]ibt,norm ;(lecb)]ibt,norm )/I’I) — Var(}/i;),
n—

which can be written

%
) k, = Var(Yy,) )
Var ( )Iibt,norm )

An estimate of k; in 1968 is obtained by estimating Var(Y,:) with the non-
censored, representative earnings data from the IR for 1968 and by estimating
Var(Yi,uom) with data from the PIR for 1968." All earnings between 1960 and
1967 for cohort b are then multiplied by their estimate of k,. This cohort-specific
procedure adjusts for the underestimation produced by the lognormal distribution
but also recognizes that the non-representativeness of the data differs between
cohorts. For example, the requirement of being alive in 1990 imposes more sample
selection for the cohort born in 1912/13 than for the cohort born in 1940/41;
consequently, older cohorts have higher estimates of k;. Also, and of importance,
the cohort specific auto-correlations, which identify the relative contribution from
the persistent and transitory components, are unaffected by this re-scaling. This
method of adjusting the 1960-67 earnings is further evaluated in Appendix B.

4. ESTIMATION RESULTS

Table 3 contains the estimated parameters and variances of the model out-
lined in equations (4)—(7); in total there are 131 parameters, all of which are
precisely estimated and significantly different from zero. The first column of results
refers to the persistent component and the second to the transitory component.

Starting with the persistent component, first are the age specific variances of
the innovation in the random walk, denoted 67, 67 », O;3_3;» and so forth, up

r

YThe total share of earnings top-coded in the 1968 PIR is 12.97 percent.
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TABLE 3
MiINIMUM DISTANCE ESTIMATES OF EARNINGS DYNAMICS

Persistent Component Transitory Component

Random walk variances

2

0.0854 (0.0036)

O,

(,?28_29 0.0167 (0.0010)

0l 0.0159 (0.0010)

624 s 0.0157 (0.0010)

02y 0.0139 (0.0010)

e 0.0131 (0.0011)

0l o 0.0126 (0.0011)

6o 0.0138 (0.0012)

0 0.0130 (0.0012)

02 s 0.0121 (0.0013)

0o 0.0137 (0.0014)

0 s 0.0128 (0.0016)

6 s 0.0115 (0.0018)

0l s 0.0105 (0.0028)

ARMA-parameters

P1960-67 0.8190 (0.0209)
196067 —0.5045 (0.0235)
£1968-90 0.5726 (0.0165)
196890 —0.2579 (0.0139)

Parameters of the variance of transitory shocks

)

0.0526 (0.0027)

% ~7.9E-4 (2.4E-4)
% 3.4E-5 (9.1E-6)
Birth year a» o;
1912/13 0.7799 (0.0247) 0.0548 (0.0095)
1914/15 0.7941 (0.0240) 0.0373 (0.0088)
1916/17 0.8361 (0.0242) 0.0572 (0.0088)
1918/19 0.8827 (0.0247) 0.0591 (0.0104)
1920721 0.8368 (0.0225) 0.0544 (0.0089)
1922/23 0.8657 (0.0239) 0.0362 (0.0098)
1924/25 0.9134 (0.0237) 0.0670 (0.0103)
1926/27 0.8873 (0.0243) 0.0299 (0.0095)
1928/29 0.9153 (0.0246) 0.0620 (0.0101)
1930/31 0.9667 (0.0256) 0.0536 (0.0096)
1932/33 1.0038 (0.0265) 0.0442 (0.0089)
1934/35 1.0000 0.0507 (0.0077)
1936/37 0.9931 (0.0256) 0.0683 (0.0073)
1938/39 1.0505 (0.0271) 0.0835 (0.0068)
1940/41 1.0494 (0.0278) 0.0854 (0.0067)
1942/43 1.0795 (0.0271) 0.0789 (0.0063)
1944/45 1.1076 (0.0277) 0.0973 (0.0061)
1946/47 1.1309 (0.0304) 0.0903 (0.0059)
1948/49 1.1146 (0.0304) 0.0956 (0.0059)
1950/51 1.1521 (0.0334) 0.0852 (0.0060)
1952/53 1.1869 (0.0364) 0.1047 (0.0065)
1954/55 1.2306 (0.0381) 0.0975 (0.0061)
1956/57 1.3249 (0.0429) 0.0965 (0.0058)
1958/59 1.3657 (0.0466) 0.0969 (0.0059)
Factor loadings D A

1960 1.0000

1961 0.9704 (0.0063) 1.0000
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TABLE 3 (continued)

Persistent Component Transitory Component
1962 0.9533 (0.0072) 0.9847 (0.0219)
1963 0.9210 (0.0077) 1.0165 (0.0246)
1964 0.8937 (0.0081) 1.0251 (0.0253)
1965 0.8653 (0.0083) 1.0047 (0.0258)
1966 0.8640 (0.0088) 1.0365 (0.0263)
1967 0.8590 (0.0093) 1.0540 (0.0270)
1968 0.8455 (0.0093) 1.0552 (0.0248)
1969 0.8426 (0.0099) 1.0432 (0.0259)
1970 0.8170 (0.0103) 1.0660 (0.0261)
1971 0.8127 (0.0109) 1.1355 (0.0278)
1972 0.7898 (0.0111) 1.0421 (0.0252)
1973 0.7732 (0.0113) 1.0452 (0.0248)
1974 0.7343 (0.0114) 1.0328 (0.0243)
1975 0.7129 (0.0115) 1.0176 (0.0240)
1976 0.7198 (0.0122) 1.0201 (0.0238)
1977 0.7100 (0.0125) 1.0060 (0.0241)
1978 0.6995 (0.0130) 1.0103 (0.0247)
1979 0.6911 (0.0133) 0.9819 (0.0243)
1980 0.6849 (0.0137) 1.0245 (0.0255)
1981 0.6616 (0.0138) 1.0182 (0.0256)
1982 0.6509 (0.0141) 1.0142 (0.0261)
1983 0.6340 (0.0142) 0.9872 (0.0261)
1984 0.6387 (0.0147) 1.0330 (0.0271)
1985 0.6332 (0.0148) 0.9884 (0.0266)
1986 0.6297 (0.0150) 1.0104 (0.0271)
1987 0.6312 (0.0155) 1.0335 (0.0285)
1988 0.6116 (0.0154) 1.0950 (0.0285)
1989 0.6012 (0.0155) 1.0823 (0.0282)
1990 0.5996 (0.0158) 1.1564 (0.0290)

Note: The estimated model is outlined in equations (4)—(7). 4188 variances and covariances are
used in the estimation, which in turn are based on 76,079 men and 1,144,667 individual-year observa-
tions. Robust standard errors are in parentheses.

to 6,2,52_53. As the variance of a variable that follows a random walk is the sum of
the variances of the innovation, the results imply that persistent inequality
increases over the whole studied age-range. The innovation variances are largest at
younger ages, something that is also found for the U.K. by Dickens (2000). This
implies that persistent inequality rises with age at a diminishing rate (as was also
discussed in Section 2). The presence of larger persistent shocks at younger ages is
consistent with matching models in which information about a worker’s ability is
revealed over time, e.g. Jovanovic (1979).

Next in Table 3 are the cohort specific parameters ¢, in the persistent com-
ponent. For identification, the value for the cohort born in 1934/35 is normalized
to unity.”® The estimates are larger for younger cohorts. A natural first interpre-
tation is that younger cohorts have more heterogeneous skills. Other interpreta-
tions of the ¢, estimates are possible though. It could be that younger cohorts
consistently are hit by larger persistent shocks, even though they do not have a
larger dispersion of skills. This could be the case if the labor market has become

2T have also estimated a specification where only the initial shock at age 27 is allowed to differ
between cohorts. The number of estimated parameters in this specification is the same as in the
specification in Table 3, but the sum of squared residuals is always larger.
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“tougher” over time. There has been a trend increase in Swedish youth unemploy-
ment (Edin and Holmlund, 1995), which does suggest that young individuals face
a tougher labor market. Also, individuals included in the panel from older cohorts
must have earnings above the basic amount in a later stage of life than younger
cohorts. If individuals with lower skills drop out of the labor market over the life
cycle, then the dispersion of skills in my sample will be higher for younger cohorts,
even if this is not the case for the population as a whole. In the data, the sample size
for a cohort generally decreases at older ages and those who drop out of the sample
do generally have lower mean earnings. However, these effects mainly start around
the age of 50. If sample selection were the sole explanation behind the results, one
would not expect such large differences between cohorts who only are included in
the sample while they are younger than 50 years.

Next in Table 3 are the estimated factor loadings on the persistent compo-
nent, denoted p,. For identification, the value for 1960 is normalized to unity. The
factor loadings generally decrease during the whole sample period but the fall is
more rapid up until the early 1980s than afterwards. Holding the cohort param-
eters constant, this implies a trend decrease in persistent inequality between 1960
and 1990.

Next I turn to the estimates for the transitory component. First are the
parameters of the ARMA-process. Both the AR- and the MA-parameter are
larger for 1960-67 than for 1968-90. This may be due to the data differences, but
it may also be due to real labor market differences. The values p,yq, ¢, = 0.81
and Ogq_;=—0.26 imply that 55 percent of a transitory shock remains
after 1 year, and that 22 percent remains after 5 years. The estimates for 1968
90, Dyogs90=0.57 and &,y oo = —0.26, imply that 31 percent remains after 1 year,
and that 3 percent remains after 5 years. The estimates for 1968-90 are of the same
magnitude as the corresponding estimate for the U.S. reported in Haider (2001).

The parameters that allow for age heteroscedasticity in the variance of the
transitory innovation follow next. The negative , and the positive 7, imply a
U-shaped age profile similar to that reported for Canada in Baker and Solon
(2003).

Next I turn to the estimated year-specific factor loadings on the innovation in
the transitory process, denoted A,. Here, the factor loading for 1962 must be
normalized to unity because the innovation variance in 1960 must be left unre-
stricted to identify the initial variances of the cohorts, i.e. the transitory variance in
a cohort’s first sample year is estimated solely by its initial variance. The estimates
show that transitory shocks increased during the 1960s, steadily decreased from
the early 1970s to the early 1980s, were fairly constant up to 1986, and strongly
increased thereafter.

Finally, the cohort specific initial transitory variances in Table 3, denoted O ) ,
capture the accumulation of the transitory component up to the start of the sample
period for each cohort. The estimates are all significantly larger than zero. Fur-
thermore, Wald tests indicate that cohort differences in the initial variances are
required.

What do the estimates in Table 3 imply about overall changes in the persistent
and transitory variance of earnings? To study this I use the full model to predict the
persistent and transitory components each year for individuals 40 years old. This
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Figure 2. Decomposition of the Variance of Log Earnings Among 40-Year-Old Men

is the mid-point of the age range in the sample and should correspond to individu-
als in the middle of their working careers. Figure 2 displays the predictions. In
moving from year to year the factor loadings on each component change, as do the
cohort specific parameters.”!

In Figure 2, the persistent component displays a downward trend during the
whole sample period, but its decrease is much more rapid up until the early 1980s
than afterwards. The transitory component steadily increases until the early 1970s
and then decreases to a similar magnitude in the early 1980s as in the early 1960s.
From the mid 1980s onwards, it shows a clear upward trend.

Figure 2 also contains the predicted and actual variances for 40-year-olds.
The predicted variance misses some year-to-year movements in the actual variance
during the 1960s but captures the main pattern during the decade. After the 1960s,
the predicted variance quite closely captures the movements in the actual variance.

I have also performed decompositions for 30- and 50-year-olds (available on
request). Changes during the 1960s and the 1970s are similar to those for 40-year-
olds, but some differences stand out during the 1980s. For 30-year-olds, both the
persistent component and the predicted/actual variance increase noticeably after
1983. For 50-year-olds, the persistent component is constant during the second half
of the 1980s, and as a result, the predicted/actual variance increases slightly. Hence,
the fact that the overall variance in Figure 2 does not go up in the last part of the
1980s, as would be expected from Figure 1, is a result specific to 40-year-olds; for
both 30- and 50-year-olds, the overall variance instead increases during this period.

The increase in the transitory variance of earnings during the second half of
the 1980s has an interesting link to wages. According to Edin and Holmlund

2n fact, the cohort specific parameters change every two years. For example, in 1960/61 the
cohort specific estimates for the cohort born in 1920/21 are used as members of this two-year birth
cohort are 40 years old at this time. For 1962/63, the estimates for the cohort born in 1922/23 are used.
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(1995), a majority of the increase in wage dispersion during the second half of the
1980s was driven by increased within-group dispersion. This could be due to
increased returns to (for the econometrician) unobserved skills, but it could also be
due to increased wage instability. The results in this paper support the latter
explanation.

To test the robustness of the above results, I have carried out four main
sensitivity analyses (all results are available in Gustavsson, 2004). First, I have
looked at whether the results change when separate estimations are performed for
the 1960-67 and 1968-90 periods. Second, I have performed estimations based on
the balanced revolving panel design employed in Haider (2001) and Baker and
Solon (2003). Third and fourth, I have tested how the estimates change when a
lower earnings threshold and an earnings threshold adjusted for changes in real
wages are used in the sample construction. None of these analyses do however
question the results presented in Figure 2.

5. A CRross-NATIONAL COMPARISON

Are the changes in persistent and transitory inequality in Sweden unique, or
are they part of a common international pattern? To put the estimates in this paper
into perspective, this section compares the findings for Sweden to what is known
for other countries between 1960 and 1990. However, due to the need of rich
longitudinal data, studies are (as far as I know) available only for the U.S.,
Canada, the U.K., and Italy. In addition, information for the whole of the 1970s
and 1980s is available only for the U.S. Because of this, the U.S. results will
constitute the main benchmark.

It is also important to remember that different kinds of data sources and
different sample designs are used across studies which undoubtedly will influence
the estimated size of the persistent and transitory components. However, it is far
from obvious that it should have a large effect on the estimated changes over time,
but the possibility of this should of course be kept in mind when discussing the
results.

Figure 3A displays the evolution of the persistent variance of log earnings in
the U.S. between 1967 and 1990 for white males based on the results in Haider
(2001) along with similar estimates for Sweden between 1960 and 1990 based on
the results in Table 3.?2 The value for 1967 is normalized to unity in both series.

Compared to Sweden, U.S. persistent inequality is much more constant
during the 1970s. In the 1980s, however, there is a rapid increase in the U.S.
whereas Sweden experiences a slight decrease. These patterns correspond well to
what is known about the U.S.—Sweden differences in the evolution of the returns
to skills, for example the return to education (e.g. Freeman and Katz, 1995).

Dickens (2000) contains results for the U.K. between 1975 and 1995, and
Baker and Solon (2003) present results for Canada between 1976 and 1992. In both
these countries, persistent inequality increased markedly during the 1980s, though
the increase in Canada appears to have been smaller than that in the U.S. and the

2Moffitt and Gottschalk (2002) report results for the U.S. similar to those in Haider (2001). T am,
however, not able to graph these as they do not report their parameter estimates.
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Figure 3. The Evolution of the Persistent (A) and Transitory (B) Variance of Log Earnings in the
U.S. Between 1967 and 1990 and in Sweden Between 1960 and 1990

Note: The value for 1967 is normalized to unity in both series. The numbers for Sweden are for
40-year-olds and cohort heterogeneity is included in the predictions. Haider (2001) does not allow for
cohort heterogeneity in the persistent and transitory components of earnings or for age variation in the
transitory component of earnings.

Source: The numbers for the U.S. are based on Haider (2001), Table 5, columns 2 and 4. The
numbers for Sweden are based on Table 2.

U.K. In contrast, Cappellari (2004) contains results for Italy between 1979 and
1995 which indicate that the persistent variance of earnings declined during the
1980s, with the magnitude of the decrease similar to that in Sweden.
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In the same manner as for the persistent variance, Figure 3B displays the
evolution of the transitory variance of log earnings in the U.S. between 1967 and
1990 based on Haider (2001), along with corresponding estimates for Sweden
between 1960 and 1990. The difference between Sweden and the U.S. during the
1970s is striking. According to Haider’s estimates, U.S. earnings instability
strongly increased from the beginning of the 1970s to the early 1980s, and the
increase was clearly much stronger than anything experienced in Sweden between
1960 and 1990.> The experiences of the two countries also diverged markedly
during the second half of the 1980s as instability decreased in the U.S. but
increased in Sweden.

The results in Dickens (2000) and Baker and Solon (2003) indicate that
earnings instability in Canada and the U.K. increased noticeably during the first
half of the 1980s, though the increases do not appear to have been as powerful as
that in the U.S. The results in Cappellari (2004), on the other hand, indicate that
the transitory variance of earnings decreased in Italy during the 1980s.

Overall, there are some interesting cross-national patterns in how persistent
and transitory inequality have evolved during the 1980s. The U.S., the U.K., and
to some extent Canada, have experienced similar changes in both persistent and
transitory inequality. Sweden and Italy appear to share a similar pattern in terms
of persistent inequality but to differ in how transitory inequality has evolved.

6. CONCLUDING REMARKS

Using a large individual longitudinal database, this paper decomposes the
cross-sectional variance of male annual earnings in Sweden between 1960 and 1990
into its persistent and transitory components. The persistent variance displays a
downward trend during the whole sample period, but with the rate of decline more
rapid up until the early 1980s than afterwards. The transitory variance increased
from 1960 until the early 1970s, decreased slightly until the late 1970s, and then
rose again during the second half of the 1980s.

That persistent inequality decreased at a rapid pace in Sweden from 1968 to
the mid 1970s is well known—at least as captured by standard Mincerian wage
equations—but exactly what happened before 1968 has long been unknown. Since
the strongly egalitarian version of the solidarity wage policy was brought into
practice in the late 1960s, this lack of knowledge has resulted in a blurry picture of
how the implementation of this policy co-varied with changes in inequality. The
results in this paper have provided additional light on this question. In particular,
the results show that 1968 was not the year when compression of persistent
earnings in Sweden took off; it was simply part of a trend that had begun at least

BOf course, part of this can be due to a much lower earnings threshold in Haider (2001), but the
estimates that I have performed with a lower threshold did not predict more powerful trends in the
transitory variance; see Gustavsson (2004). Based on the results in Haider (2001), I have estimated a
time-series regression of the transitory component (normalized to unity in 1967) on a constant, a linear
time trend, and the unemployment rate. A one-percentage point increase in the unemployment rate is
significantly associated with a 0.14 increase in the normalized transitory component. Part of the higher
earnings instability in the U.S. in the first half of the 1980s compared to the early 1970s is therefore
likely to be due to a higher unemployment rate, but this can only explain part of the strong increase.
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as early as 1960. This could be an indication that the solidarity wage policy
had a smaller role in the compression of wages in Sweden than is commonly
believed.

Another important lesson from the results in this paper concerns the inter-
pretation of the rise in cross-sectional inequality observed after the 1983 break-
down of centralized bargaining in Sweden. For example, Edin and Topel (1997)
argue that human capital investments in Sweden were discouraged by the union
driven wage compression, and adduce the resulting scarcity of skilled labor as a
main explanation for the end of centralized bargaining. With this story, one would
expect the shift in wage bargaining to be accompanied by increased dispersion in
persistent earnings, since earnings differentials between low and high skilled
workers should increase systematically. At first glance, this also appears to be the
case as cross-sectional inequality actually began to increase in the mid 1980s.
However, the results in this study show that this rise was in fact due to increased
dispersion in transitory earnings, hence casting doubt on Edin and Topel’s
story.

A comparison of the evolution of persistent and transitory inequality in
Sweden with evidence for the U.S. reveals sharp differences. In particular, this
paper indicates a large and previous unknown difference between the U.S. and
Sweden in terms of the evolution of earnings instability. In the U.S., unlike in
Sweden, earnings instability increased noticeably from the mid 1970s to the mid
1980s, and the change appears to be much stronger than anything experienced in
Sweden between 1960 and 1990. Future studies that examine in more detail cross-
country differences in the evolution of persistent and transitory earning inequality
are therefore warranted.

APPENDIX A: THE ESTIMATION PROCEDURE

The parameters of the model in equations (4)—(7) are estimated by applying
the minimum distance estimator of Chamberlain (1984). I first estimate u, in
equation (1) with the sample mean log of earnings for the birth cohort b in year ¢.
Deviation of observed log earnings Yi, from that mean is then treated as a measure
of yu, 1.e. current relative earnings. This simple procedure adjusts for age, year,
and cohort effects on average earnings.

For each of the 24 sample cohorts, born in 1912/13 through 1958/59, 1
construct the sample auto-covariance matrix of ys,. For the two cohorts observed
for the whole 27-53 age-span, born in 1932/33 and 1934/35, these are 27 x 27
matrices; the matrices for other cohorts have a smaller dimension. The distinct
elements of each cohort’s auto-covariance matrix are listed in a vector éb, which
contain 378 = (27 x 28)/2 elements for the two cohorts observed for the whole
27-53 age-span and fewer elements for the other cohorts. The C, vectors are
stacked into an aggregate vector C, which contains a total of 4,188 distinct auto-
covariance elements.

Let C be the population analog to C. Express my model’s moment restrictions
as C =f(0), where 0 is a vector that contains all the parameters of my model. The
model in equations (4)—(7) then implies that the general variance element in C is
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(AD) Var(yy)=plai(o,+ Y, 00)+pVar(es,.)
+ (2Pt5z + 53)’13—1(70 +y(a=1)+y,(a- 1)’ ) + )“tz(yo +Ya+ 7’2“2)’

and that the general auto-covariance element for y», and yp . is

(A2) Cov (yibt’ yib,t—l ) = ptpt—lqj(alzl + 2,,_1 O-rza) + ptVar (gib,t—l)
+ 5@34(70 +ra-D+7yy(a- 1)2),

and that the general auto-covariance element for ys, and yu ., where s > 1, is

(A3 Cov(yyo v = Proa(on+ Y, o) +([1,..o)Var(es,.,)
+ (H;,Hz pz )61—34-1112—5'(’}/0 + YI(a - S) + YZ(a - S)2 )

In equations (A1)-(A3), p, and &, are allowed to differ between, but not within, the
periods 1960-67 and 1968-90. X
With C = f{0) specified, the vector 0 is chosen to minimize a distance function

(Ad) D= (C-/(8)) W(€-1(8)).

where W is a positive definite weighting matrix. The asymptotically optimal choice
of W is the inverse of any consistent estimator of the covariance matrix of C.
However, Altonji and Segal (1996) and Clark (1996) provide Monte Carlo evi-
dence of potential serious finite sample bias in the estimate of 6 with this approach.
I therefore follow the practice of the most recent literature and use the identity
matrix as the weighting matrix. This “equally weighted minimum distance estima-
tion” amounts to using non-linear least squares to fit f 0) to C. As outlined in
Chamberlain (1984), robust standard errors for @ are obtained from the formula

(A5) (G'G)'G’'VG(G'G)™,

where G is the gradient matrix df(0)/d0 evaluated at 6 and V is a block diagonal
matrix containing the estimated covariance matrices of each C, vectors.

APPENDIX B: ESTIMATES FOR 1968-90 wiTH ToP-CODED 1968—75 EARNINGS

The results in Figure 2 in the main text indicate that the persistent component
decreased between 1960 and 1967 while the transitory component instead in-
creased. Could this result be an artifact from the continuous increase in the share
of top-coded earnings? Or is it in some way due to sample selection? To further
investigate how the top-coded observations, sample selection, and the mean-
approximation influence the results for the 1960-67 period, I have adjusted the
accurate 1968-76 earnings data so as to replicate the top-coded 1960-68 data.
Note that in the original analysis, top-coded data for 1968 are used to estimate the
scale parameters k; (see Section 3.3), and artificially top-coded data for 1976 hence
corresponds to top-coded data for 1968.

© 2008 The Author
Journal compilation © International Association for Research in Income and Wealth 2008

346



Review of Income and Wealth, Series 54, Number 3, September 2008
0.3

0.25
~.L’\‘ Predicted variance
0.2 > =

~ T W\\/l

0.15 M

Persistent component

0.1

Variance of the log of earnings

0.05
Transitory component

0

68 70 72 74 76 78 80 82 84 86 88 90
------ Non-censored earnings Censored earnings

Figure Al. Decomposition of the Variance of the Log of Earnings among 40-Year-Old Men, based
on 1968-90 Panels where One Panel Contains Accurate Earnings and the Other Contains
Mean-Approximated Top-Coded Earnings 1968-75

The data have been adjusted as follows. First, only individuals included in the
PIR between 1968 and 1976 are selected. This imposes sample selection as they
cannot have pensions and must still be alive and living in Sweden in 1990—
although the selection is smaller than during 1960-68. Second, their recorded
earnings from the IR during 1968-76 are artificially top-coded to match
the top-coded 196068 earnings. That is, Table 1 shows that in 1960 the percentage
top-coded is 4.65, the cut-off point for 1968 is then set so that the percentage
top-coded this year is 4.65. The percentage top-coded earnings in 1961 is 5.51, so
the 1969 earnings data are transformed to having 5.51 percentage top-coded
observations, and so forth until 1976 which corresponds to 1968 in the 1960-90
analysis (the share top-coded in 1968 is 12.96 percent). The top-coded values for
the 1968-75 period are then approximated by their estimated mean values based
on the lognormal distribution for each cohort and year in the same manner as for
the 1960-67 data. To estimate the scale constant k, I use the top-coded observa-
tions with sample selection for 1976 and the accurate earnings without sample
selection for the same year. This corresponds to the use of the 1968 data for the
estimate of the scale constant for the 1960-67 earnings. Based on the mean-
approximated top-coded 1968-75 earnings and accurate 1976-90 earnings, I esti-
mate the model in equations (4)—(7) for the years 1968-90. Figure A1l contains the
two predicted components for 40-year-olds. As a benchmark, results based on a
1968-90 panel with correct earnings data are also included in Figure Al.

The mean-approximated data correctly capture the main pattern of the per-
sistent component. For the transitory component, the mean-approximated data
lead to constant estimates during some of the years when the estimates based on
accurate data instead decrease slightly; hence, there seems to be a slight effect
from the year-to-year increase in the percentage of earnings that are top-coded.
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However, despite some wrong year-to-year movements for the transitory compo-
nent, the estimates correctly capture the decrease during the 1970s as a whole.

For inference concerning the 1960-67 period, it should also be observed that
the transitory component in Figure Al is overestimated and that the overestima-
tion is larger in the first two years. The persistent component is underestimated,
except in the first two years when it is overestimated. These results indicate that the
estimated scale parameters, k;, are too large for the first sample years and that this
causes the estimates of both components to be too large in these years. It is likely
that this also applies to the results for the 1960—67 period. The estimated increase
in the transitory component between 1960 and 1967 might thus actually be too
small, as the transitory component is likely to be more overestimated in the
beginning of the 1960s. In the same manner, the estimated decrease in the persis-
tent component might be too large.
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