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Abstract 
I decompose the cross-sectional variance of male annual earnings in Sweden between 1960 
and 1990 into permanent and transitory components. The transitory variance increased until 
the early 1970s, declined during the remainder of the decade and then rose again during the 
second half of the 1980s. The permanent variance declined over the whole sample period but 
its decrease was much more rapid up until the early 1980s than afterwards. Comparing the 
results for the transitory variance with evidence from the U.S. reveals sharp differences. Most 
notably, the transitory variance of U.S. earnings rose sharply from the mid 1970s to the mid 
1980s. An important explanation for these dissimilarities appears to be labor market 
institutions. In particular, it is likely that centralized solidarity bargaining in Sweden imposed 
constraints on earnings instability during the 1970s and early 1980s. 
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1. Introduction 

The narrowing of earnings differentials in most advanced countries during the 1960s and 

1970s, and subsequent widening during the 1980s, is well documented. However, countries 

differed somewhat in the timing and magnitude of these changes, with two extreme 

observations being the U.S. and Sweden. Earnings differentials in the U.S. were fairly stable 

during the 1960s and increased slightly in the 1970s. In contrast, Sweden experienced 

precipitous pay compression from the late 1960s through the 1970s, which resulted in one of 

the most compressed wage structures visible among advanced countries. Earnings 

differentials increased in both countries during the 1980s but the increase in the U.S. was 

rapid and powerful whereas Sweden, by comparison, only experienced minor changes.1  

 Most explanations put forward to address the rapid increase in U.S. earnings inequality 

presume that it can be attributed to an increase in the dispersion of permanent earnings, such 

as an increase in the price of skill. The most popular explanations include skill-biased 

technological change and increased trade with developing countries. However, several studies 

(Gottschalk and Moffitt, 1994; Haider, 2001; Moffitt and Gottschalk, 2002) have shown that 

between a third and a half of the rise in the variance of U.S. earnings has in fact been due to 

increased earnings instability. This increase in the transitory variance of earnings should have 

rather different explanations than sole changes in the price of skill.  

 Little is known about the forces driving the increase in earnings instability in the U.S. 

labor market. Since this hinders the understanding of changes in earnings inequality, Katz and 

Autor (1999 p.1497) state that “An important agenda for future work is to attempt to examine 

the extent to which patterns of changes in transitory earnings variability are related to changes 

in technology, organizational and personnel practices, exposure to international competition, 

changes in domestic product market competition, and changes in unionization and other labor 

                                                 
1 See Katz and Autor (1999) for wages and annual earnings in the U.S with an international comparison. For 
changes in the Swedish wage structure, see Edin and Holmlund (1995). For annual earnings inequality in 
Sweden since 1968, see e.g. Edin and Fredriksson (2000).   
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market institutions.”. This paper responds to this statement by offering a comparison of the 

evolution of the transitory variance of earnings in the Swedish and the U.S. labor markets. By 

comparing two countries with markedly different labor market institutions and markedly 

different earnings inequality experiences, more light can be shed on the forces underlying 

changes in earnings instability.   

 Sweden is also, by itself, well suited to a study of how changes in the functioning of the 

labor market co-vary with changes in the transitory variance of earnings. 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 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.  

 Relatively little is known about permanent 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 been forced to use small samples and a broader income measure which 
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has included capital income and realization of capital gains.2 In fact, very little is known 

about changes in the transitory variance of earnings during the whole period 1960-90. This 

scarcity of information has limited the understanding of the Swedish labor market from a 

long-term perspective.  

 It is crucial to know whether changes in the cross-sectional variance stem from changes 

in the dispersion of permanent or transitory earnings as they have different implications for 

inequality. An increase in the dispersion of permanent earnings leads to greater earnings 

differentials in both the short- and long-run. An increase in the dispersion of transitory 

earnings, on the other hand, increases earnings differentials as measured in a single year but 

there is no change in earnings differentials when measured over several years. 

 In this paper I fill part of the knowledge gap by offering a long-run perspective on the 

Swedish labor market 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 permanent and transitory 

components of annual earnings inequality have evolved over the three decades spanning 1960 

to 1990.  

 Ideally, one should also study wage dynamics over the same period. However, 

Gustavsson (2004) finds that the evolution of the transitory and permanent components of 

wage inequality has been similar to that of annual earnings inequality in Sweden between 

1992 and 1999, despite large swings in unemployment during this period. The results in 

Dickens (2000) for the U.K. 1975-95 and in Haider (2001) for the U.S. 1967-90 indicate a 

similar conclusion. In Sweden from 1968 onwards, changes in permanent wage inequality are 

also quite well documented. This is important since it, to some extent, makes it possible to 

                                                 
2 These studies include Spånt (1979), Hibbs (1990), Björklund (1993) and Edin and Holmlund (1995). 
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map out the contribution from variation in hours worked and variation in wages to the 

variation in annual earnings.   

 Previewing the main results found in this paper, the transitory variance is found to have 

increased until the early 1970s, declined during the remainder of the decade and then risen 

again during the second half of the 1980s. The permanent variance declined over the whole 

sample period but its decrease was much more rapid up until the early 1980s than afterwards. 

A comparison of the results for the transitory variance in Sweden with that in the U.S. 

evidence reveals sharp differences. In the U.S., earnings instability increased noticeably from 

the mid 1970s to the mid 1980s, and the increase was much stronger than anything 

experienced in Sweden between 1960 and 1990. An important explanation for the differences 

between the United States and Sweden appears to be differences in labor market institutions. 

In particular, it is likely that centralized solidarity bargaining in Sweden imposed constraints 

on earnings instability during the 1970s and early 1980s.  

 The remainder of the paper is organized as follows. Section 2 describes the parametric 

model of permanent and transitory inequality used in the analysis. Section 3 documents the 

data sources and the data preparation. Section 4 contains results for the parametric model 

outlined in section 2. Section 5 discusses the findings for earnings instability in Sweden and 

compares them to what is known about developments in the U.S. labor market. The paper 

ends with concluding remarks.   

 

2. Parametric models of earnings dynamics 

This section describes the parametric model that I use to decompose changes in cross-

sectional inequality into permanent (long-run) and transitory (instability) components. To 
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provide intuition behind this model, I first describe a more basic model of earnings 

dynamics.3 

 Let ibtY  denote the log of earnings in year t  of the thi  individual born in year b . Then 

(1) ibtbtibt yY += µ  

expresses ibtY  as the cohort specific mean btµ  in year t  plus an individual specific deviation 

ibty  from that mean. A stripped down model for ibty  is 

(2) ibttibtibt upy ελ+= . 

In equation (2), the variable ibu  and its year-specific factor loading, tp , capture permanent, or 

persistent, relative earnings. The variable ibu  can be thought of as capturing all individual 

characteristics that matter for permanent relative earnings and tp  as reflecting the price of 

these characteristics. The variable ibtε  and its factor loading, tλ , capture stochastic transitory 

deviations from permanent earnings. The transitory component is serially uncorrelated with 

mean zero, and ibu and ibtε  are uncorrelated with variances 2
uσ  and 2

εσ  respectively. With 

these assumptions, the variance of log (relative) earnings is 

(3) 2222)( εσλσ tutibt pyVar += , 

and the auto-covariance between year t and t-s is  

(4)  2
, ),( usttstibibt ppyyCov σ−− = . 

 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 that changes. A persistent rise in tp  increases long-run inequality 

as the relative labor market advantage of workers with chronically high earnings is enhanced. 

An increase in tλ  without any change in tp  generates increased cross-sectional earnings 

                                                 
3 The description of this simpler model draws heavily on Baker and Solon (2003)  
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dispersion by raising year-to-year earnings instability but with no change in long-run 

inequality.  

 Changes in the factor loadings are closely related to changes in measures of earnings 

mobility, i.e. changes in the rate at which individuals shift positions in the earnings 

distribution (transition across quantiles of the earnings distribution). Increases in tp  without a 

change in tλ  will cause the auto-covariances to grow in greater proportion than the variances, 

so auto-correlations increase. In contrast, increases in tλ  without a change in tp  will only 

increase the variances, so auto-correlations decrease. Equal proportional increases in the two 

factor loadings will leave mobility rates unchanged, even though individual earnings 

instability will be increased. Changes in auto-correlations thus identify changes in the ratio of 

persistent to transitory earnings inequality.4 

 The model in equation (2), although intuitive, is likely to be too restrictive to adequately 

capture changes in permanent and transitory inequality. First, over their life cycle, most 

workers experience changes in the personal characteristics that determine permanent earnings. 

Events like education and training, changes of employer and unemployment spells are all 

likely to affect permanent earnings. Since individuals have different experiences of these 

events, persistent inequality among individuals in the same cohort is likely to change over the 

life cycle. Second, and less often recognized, there might be important cohort differences in 

permanent inequality.5 In the sample employed in this paper, the oldest cohort is born in 1912 

and the youngest in 1959. These two cohorts were born into very different societies and 

participated in sufficiently different education systems that the magnitude of permanent 

earnings inequality may be affected. Third, most previous studies have found the transitory 

component to be serially correlated. Fourth, and seldom recognized, the magnitude of 

                                                 
4 A more detailed discussion of the connection to earnings mobility can be found in Moffitt and Gottschalk 
(1995). 
5 Three studies that allow for this are Cappellari (2002), Baker and Solon (2003) and Ramos (2003).   
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transitory shocks probably varies with age.6 Younger individuals might have less stable 

careers (and lives). Last but not least, there may exist cohort differences in transitory 

inequality which reflect the different environments cohorts have lived through.  

 To allow for all these aspects of earnings dynamics, a much more complex model is 

called for. After much experimentation, the following generalization of equation (2) is found 

to best fit the data:7 

(5) ibtiabtibt uqpy ε+= , 

where  

(6) iaaiia ruu += −1, , 

(7) ibtttibtttibtibt νλνλδερε ++= −−− 1,11, , 

and 

(8) 2
210)( aaVar ibt γγγν ++= , 

where 27−−= bta , i.e. years since age 27 (by definition the lowest age in my sample).  

 Beginning with the permanent component, bq  in equation (5) is a cohort-specific 

parameter that allows the dispersion of permanent earnings to differ between cohorts.8 

Equations (5) and (6) describe the persistent component as a random walk in age where 

)iid(0,~ 2
a,, rair σ  is the innovation at each age.9 In previous research it is common to force the 

innovation variance 2
a,rσ  to be the same over the whole life cycle but because of my rich data, 

                                                 
6 Two studies that allows for this are Gustavsson (2004) and Baker and Solon (2003). 
7 Some models produce negative estimates of some of the variances or show other clear signs of being over-
specified – these models are naturally discarded. All the other models produce the same main pattern of changes 
in the permanent and transitory variances of log earnings. The model presented here is chosen because it 
contains the most relevant information about individual earnings dynamics. I have not applied Newey’s (1985) 
specification test 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). 
8 The terms “permanent” and “transitory” are questionable. However, to be consistent with previous studies, I 
use the term permanent for the non-mean reverting component and transitory for the mean reverting component.     
9 A random walk specification is also used, among others, in Dickens (2000) and Moffitt and Gottschalk (2002).  
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I do not have to impose this restriction.10 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.11 I also estimate the variance of an initial 

permanent shock, as of age 27, denoted 2
uσ . This specification of the permanent component 

recognizes 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 permanent shocks to earnings.  

 For the transitory component, equation (7) models deviations from permanent earnings 

as a first order autoregressive moving average process with year-specific factor loadings, tλ , 

on the innovation ibtν . This specification implies that luck follows luck in the sense that a 

positive transitory shock dies out gradually. Equation (7) also allows the ARMA-parameters, 

tρ  and tδ , 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 (7) shows that transitory earnings for an individual in cohort b  in year t  is a 

function of transitory earnings in year 1−t , which in turn is a function of transitory earnings 

in year 2−t , 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 

instability varies across cohorts because they are at different stages of the life cycle and have 

                                                 
10 One exception is Dickens (2000). 
11 I have also estimated models where the variance is permitted to differ across all ages but have found that this 
does not improve the fit of the model noticeably. 
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lived through different times.12 Consistent with separate initial variances, equation (8) allows 

the variance of ibtν  to be a quadratic function of age.  

 Although the model in equations (5)-(8) is more complex than that in equation (2), the 

intuition from the simpler model still holds. An increase in the permanent variance preserves 

the order of individuals in the earnings distribution but spreads them out further, and this 

greater spread remains year after year. 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. 

 Even though the model in equations (5)-(8) still imposes a great deal of structure on 

individual earnings, it is much more flexible than the models used in the U.S. studies by 

Haider (2001) and Moffitt and Gottschalk (2002). These studies do not allow for cohort 

heterogeneity in the permanent and transitory components or age heteroskedasticity in the 

transitory variance. Their specification of the way in which permanent earnings varies with 

age is also more restrictive.13 

 The parameters of the model in equations (5)-(8) are estimated by applying the 

minimum distance estimator of Chamberlain (1984). Basically, the implied variances and 

auto-covariances of the model in equations (5)-(8) are fitted to the corresponding empirical 

moments in the data by non-linear least squares. Appendix A contains a description of the 

estimation procedure. 

 

 

                                                 
12 One might argue that the transitory component should also be multiplied by a cohort specific parameter. 
However, when estimated, such a model shows clear signs of being over-specified as some of the variances of 
the transitory shocks become negative. I therefore restrict the cohort-effects to act through the initial transitory 
variance.  
13 Baker and Solon (2003) use Canadian annual earnings to test how their results are affected by the restrictions 
imposed in the U.S. studies. They find that the main conclusions regarding changes in the permanent and 
transitory component are unaffected, but that the relative size of the transitory component is somewhat 
overestimated. I have also experimented with these restrictions and generally reached similar conclusions. Of 
course, these results need not carry over to the U.S. context.  
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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 earnings dispersion in 

Sweden during 1960-90. Part of the earnings data for 1960-1967 are 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 (Longitudinal Individual Data 

for Sweden), constructed to be cross-sectionally representative of the Swedish population 

each year from 1968 onwards (see Edin and Fredriksson, 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. A drawback with the data is the limited information on an 

individual’s labor market status. In particular, there is limited information on why an 

individual has very low or zero earnings.  

 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 earnings from 1960 onwards that form the basis for 

supplementary old-age pensions (“ATP-poäng”).14  

                                                 
14 See Riksförsäkringsverket (1984) for detailed information on the calculation of earnings that form the basis for 
supplementary old-age pension.  
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 As the purpose of the 1960-67 data is to inform on supplementary old-age pensions for 

the 1990 LINDA sample, it suffers from several 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, 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 41,143 SEK in 2002. The basic amount is annually corrected for changes in 

consumer prices, why the real threshold is constant. Lastly, part of the earnings data are top-

coded because earnings above 7.5 basic amounts 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 the 

drawbacks with the 1960-67 data, it constitutes a unique opportunity to gain insights into 

individual earnings dynamics in Sweden before 1968 – something that few previous studies 

have been able to touch on.  

 The measure of earnings used in the analysis contains earnings from all jobs, including 

self-employment, held by an individual during a year and is converted into 1990 real SEK 

using the consumer price index (“KPI”). During 1968-73 it is not possible to separate 

pensions from earnings. During 1960-73 it is also not possible to include sickness benefits in 

the measure of earnings. To make the measure consistent over time, sickness benefits are 

excluded from the earnings variable during all years. In the empirical analysis I find that 

changes in the sickness absence rate have no significant effect on the estimated permanent 

and transitory variances. 
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 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 1960-67 data for individuals receiving 

pension during part of a year and of not being able to separate pensions from earnings during 

1968-73. It should also limit the potential sample selection in the 1960-67 data. 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. 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. 

 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); in the estimations, the age of each 

two-year birth cohort is defined by the older of the two cohorts. 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 second column of Table 1 contains for each year the resulting age 

intervals in the 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 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  
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Table 1: Description of the sample 
Year Age # individuals in the 

sample 
# individuals 

excluded due to 
earnings < basic 

amount 

% top-coded 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 - 

 
comparable estimates of earnings inequality for the 1960-67 and 1968-90 periods; in the 

empirical analysis I investigate the effect on the estimates from this threshold.  

 It might be technically possible to use a sample in which all earnings below the basic 

amount are set to zero and then include all the zero earnings in the analysis. However, 

including these would combine the analysis of earnings with the dynamics associated with the 

extensive and intensive margins of working during a year, making the estimation results hard 

to interpret. 
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 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 third and fourth columns of Table 1 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 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 observations. This should be compared to the sample sizes of 3,115 

and 2,988 individuals used in the equivalent U.S. studies by Haider (2001) and Moffitt and 

Gottschalk (2002), respectively. 

 For the two-year birth cohorts, the sample sizes range between 1,572 individuals in 

1960 for the cohort born in 1912/13, to 4,183 individuals in 1976 for the cohort born in 

1944/45. Table 2 presents the sample size and the extent to which individuals disappear from 

the sample over time for selected two-year birth cohorts and years. For example, for the 

cohort born 1928/29, 2309 individuals are present in 1960. Of these, 98 percent are present in 

1965, and 93 percent are still present in 1980. For the period 1960-67, individuals can only 

disappear from the sample due to earnings below the basic amount. For the years 1968-90, 

individuals who disappear after one to five years do so mainly because they have earnings 

below the basic amount, while complete absence from the LINDA database becomes 

relatively more important over time. Taking the cohort born in 1948/49 in Table 2 as an 

example, of the 3679 individuals present in this cohort in 1975, 106 are not present in 1976. 

Of these 106 individuals, 5 have disappeared from the LINDA database, 33 have zero 

earnings, and 68 have positive earnings less than the basic amount. In 1990, 271 of the 3679 

individuals are not present. Of these 271 individuals, 96 have disappeared from the LINDA 

database, 83 have zero earnings, and 94 have positive earnings less than the basic amount. 
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Table 2: Sample size and changes in sample composition for selected cohorts and years 
Year Sample size % of these 

present after 
1 year 

% of these 
present after 

5 years 

% of these 
present after 

10 years 

% of these 
present after 

15 years 

% of these 
present after 

20 years 

% of these 
present after 

25 years 

Cohort born 1918/19 

1960 2095 99 98 96 - - - 

1965 2117 98 96 - - - - 

1970 2956 97 - - - - - 

Cohort born 1928/29 

1960 2309 99 98 96 96 93 - 

1965 2345 99 96 96 93 - - 

1970 2673 98 95 89 - - - 

1975 2600 98 93 - - - - 

1980 2469 97 - - - - - 

Cohort born 1938/39 

1965 2676 97 95 95 95 93 91 

1970 2825 97 95 95 91 87 - 

1975 2824 98 97 93 88 - - 

1980 2811 98 94 89 - - - 

1985 2706 98 92 - - - - 

1990 2592 - - - - - - 

Cohort born 1948/49 

1975 3679 97 95 93 93 - - 

1980 3720 97 95 94 - - - 

1985 3639 98 96 - - - - 

1990 3646 - - - - - - 

Cohort born 1958/59 

1985 3061 96 95 - - - - 

1990 3194 - - - - - - 

 
 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.15 This large difference 

is because he uses survey data where attrition, i.e. non-response, is an issue, whereas my data 

is based on registers. It is also worth pointing out that the corresponding studies for the U.S. 

by Haider (2002) and Moffitt and Gottschalk (2003) use data from the survey PSID where 

attrition is extensive (see Fitzgerald et al, 1998). 

 The sample size of a cohort may increase over time as new individuals enter the panel. 

This occurs mainly between 1967 and 1968, as some individuals present in the 1968 sample 

                                                 
15 Other equivalent studies do not report these numbers. 

15



  

are not alive and living in Sweden in 1990 and therefore do not have recorded earnings 

between 1960 and 1967. The oldest two-year cohort present in both 1967 and 1968, born 

1916/17, also has the largest increase in sample size; the sample consists of 1,920 individuals 

in 1967, but of 2,809 individuals in 1968. 

 To be able to estimate the parameters of the model in equations (5)-(8), 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.  

 Here, one drawback of the unbalanced sample is that the variance in year t is based on 

all individuals with positive earnings in that year, while the auto-covariance between year t 

and year t-s is based only on those individuals with positive earnings in both these years. One 

way to avoid this is to use a revolving balanced panel design. In this design, developed by 

Haider (2002), only individuals with consecutive years of positive earnings during their 

cohort’s entire sample period are included. Despite the appealing features of this panel design, 

it is not an option here because the potential selection effects present for the 1960-67 data 

would extend into the rest of the sample years, as only those cohort members with positive 

earnings between 1960 and 1967 could be present in a cohort’s later years. To complicate 

matters more, those cohorts that are not present between 1960 and 1967 would not be affected 

by this sample selection. A revolving balanced panel could also by itself induce sample 

selection effects because of the requirement of consecutive years of positive earnings, 

especially here where the panel spans 31 years and earnings above the basic amount would be 

required in each year. In the empirical analysis I investigate how the results are affected by 

the choice of panel design. 
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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.16 Figure 1 contains the 

P80-P20 ratio of earnings for my 1968-90 sample (based on the IR), where P80 is the 80th 

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.17 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 requirement 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 individuals 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 that from the P80-

P20 ratios. There are therefore strong reasons to believe that if earnings from the IR where 

available for 1960-67, the variance of log earnings for 1960-67 would display the same 

evolution as the P80-P20 ratio these years.  

                                                 
16 To be able to compare information from the registers I must make some adjustments to the measure of 
earnings from the PIR from 1974 onwards because several types of benefits then also qualify for supplementary 
old-age pension, such as unemployment benefits. To remove these benefits, information from the IR is used. 
17 The same is also true for the P50-P20 and P80-P50 ratios (available on request).  
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Figure 1: Annual earnings inequality in Sweden based on data from the IR and the PIR. 
Note: Sample ages are used each year; see Table 1. 
 
 The second column of Table 1 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 Spånt (1979). He also finds that inequality was fairly constant 

during these years. However, his results are not fully comparable to those reported here, 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 
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they include sickness benefits after 1973. The age interval also differs as they each year 

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 1). 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 permanent to transitory inequality. 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 permanent part of earnings. Besides this, there is not enough 

information on personal characteristics to be able to perform this. Instead, I assume a 

distribution for earnings and, based on this distribution, approximate the top-coded 

observations with their estimated mean value. The estimation is done separately for each 

cohort and each year, that is, one set of parameters for the distribution is estimated for the 
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cohort born 1912/13 in 1960, and another set is estimated for this cohort in 1961, and so 

forth.18  

 Two different distributional assumptions are employed. As recommended by Cowell 

(2000), I assume that the upper tail of the earnings distribution for each cohort and year can 

be approximated by the Pareto distribution. As an alternative, I assume that earnings can be 

approximated by the lognormal distribution.19    

 The Pareto distribution can be written in linear form as 

(9) ZakN lnln += , 

where Z  equals an earnings level and N  is the number of individuals with an income above 

Z . Following Fichtenbaum and Shahidi (1988), the parameters k  and a  are consistently 

estimated by least squares for each cohort and year. Let q  denote the lowest value of the 

open-ended interval of the Pareto distribution. The mean of this interval is estimated as  

(10) qaa/q,m )]1([)( +=∞ . 

 As the Pareto distribution is generally considered only to be applicable for higher 

earnings, it is necessary to choose a cut-off point for the estimation of equation (9). The rule-

of-thumb offered by the literature varies. For example, Kakwani (1980) suggests that 40 

percent of all workers belong to the Pareto form, whereas Lydall (1968) proposes 15-20 

percent. In the 1960-67 data, the highest share of top-coded earnings for a cohort is 16 

percent. Based on the rules-of-thumb and to assure that enough non-censored earnings are 

included in the estimation of equation (9), I set the cut-off point to 25 percent each year. The 

uniform cut-off ensures an equal procedure over the years and allows comparisons over time.    

 To implement the lognormal distribution, the mean of log-earnings implied by the 

normal distribution for each cohort and year is estimated by standard maximum likelihood 
                                                 
18 I make no attempts to impute values for earnings below the basic amount. As these earnings are truncated, I do 
not know whether an individual has zero earnings or not, and hence, whether an individual actually is in the 
labor market in a given year.  
19 The lognormal distribution is consistent with the assumption that the log of permanent earnings follows a 
random walk; see e.g. Neal and Rosen (2000). 
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methods. The top-coded log-earnings are replaced with that value at which the actual mean of 

all log-earnings for a given cohort and year is equal to that implied by the normal distribution.   

 Which distribution works best for the current purpose depends on how the estimates of 

the covariance structure of earnings are affected. In Appendix B I use artificially top-coded 

earnings to investigate how the variances and auto-correlations of log earnings are typically 

affected by the “mean-approximation method” based on the two distributions. For the 

estimated variances, the use of the lognormal distribution results in too low values but unlike 

for the Pareto distribution, the sign of the estimated changes over time are correct. For the 

estimated auto-correlation matrices, the use of the Pareto distribution works better than the 

lognormal distribution but the difference is small; both distributions generally produce auto-

correlations slightly lower than the true values but with correct changes over time.  

 Overall, the analysis in Appendix B shows that the mean-approximations based on the 

lognormal distribution produce more accurate results, so this distribution is employed in the 

main analysis. However, the more correct auto-correlations produced by the Pareto 

distribution can further inform us about the relative importance of the permanent and the 

transitory components of inequality during 1960-67. As a check of the results based on the 

lognormal distribution, I therefore also present secondary estimations based on earnings 

where the Pareto distribution has been applied. 

 Although the lognormal distribution quite correctly captures changes in inequality, the 

estimated variances are smaller than the true values. But even if this were not the case, the 

P80-P20 ratios in Figure 1 indicate that the variances in the period 1960-67 would be smaller 

than for later periods because fewer individuals from the lower part of the earnings 

distribution are included during 1960-67. In order to be able to better compare the results 

based on the 1960-67 data to later periods, it is necessary to re-scale the variances produced 

by the 1960-67 earnings.  
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 Let )( ∗
ibtYVar  denote the correct variance of log earnings for cohort b in year t . Let 

normibtY ,  be the log of earnings from the PIR for individuals in cohort b where top-coded values 

have been approximated with their mean based on the lognormal distribution. Let bk  be a 

constant that is used to re-scale all the values of normibtY ,  for cohort b so that the variance of 

∗
ibtY  and normibtY ,  are equal. This constant should then fulfill the equality 

(11) )(
)1(

)/)(( 2
,, ∗=

−
∑ ∑−

ibt
normibtbnormibtb YVar

n

nYkYk
, 

which can be written 

(12) 
)(

)(

,normibt

ibt
b YVar

YVar
k

∗

= . 

 An estimate of bk  in 1968 is obtained by estimating )( ∗
ibtYVar  with the non-censored, 

representative earnings data from the IR for 1968 and by estimating )( ,normibtYVar  with data 

from the PIR for 1968.20 All earnings between 1960 and 1967 for cohort b are then multiplied 

by their estimate of bk . This cohort-specific procedure adjusts for the underestimation 

produced by the lognormal distribution but also recognizes that sample selection differs 

between cohorts. For example, the requirement of being alive in 1990 imposes more sample 

selection for the cohort born 1912/13 than for the cohort born 1940/41; consequently, older 

cohorts have higher estimates of bk . The cohort specific auto-correlations, which identify the 

relative contribution from the persistent and transitory components, are unaffected by this re-

scaling.  

 The re-scaling procedure assumes that the values of bk  are the same each year during 

1960-68. In Appendix B I find that the mean-approximation based on the lognormal 

                                                 
20 This means that I use information for the cohorts born 1912/13 and 1914/15 when they are 56 and 54 years 
old, respectively. For the sample ages, the total share of earnings top-coded in the 1968 PIR is 12.97 percent. 
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distribution sometimes produces larger underestimations of the variance when the percentage 

top-coded is higher. Because the percentage top-coded is higher in 1968 than in the early 

1960s, the values of bk  are probably not the same for each year between 1960 and 1968, at 

least for some cohorts. Rather, the true value is probably lower in the early 1960s. However, 

the empirical analysis contains several sensitivity analyses and none of these indicate that this 

sort of bias affects the main results.   

 

4. Estimation results  

This section is divided into two sub-sections. The first presents the main estimation results for 

earnings dynamics between 1960 and 1990. I discuss the estimated parameters of the model in 

equations (5)-(8) and then use these to decompose the cross-sectional variance into permanent 

and transitory components. The second sub-section shows that the results in the first sub-

section are robust to various changes in the sample construction.  

 

4.1 Earnings dynamics in Sweden 

Table 3 contains the estimated parameters and variances of the model in equations (5)-(8). 

The first column of results refers to the permanent 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. These are all significantly larger than zero. As the variance of 

a variable that follows a random walk is the sum of the variances of the innovation, the results 

imply that permanent inequality increases over the whole studied age-range. The innovation 

variances are largest at younger ages; the same result is also found for Sweden between 1990 

and 1999 in Gustavsson (2004) and for the U.K. between 1975 and 1995 in Dickens (2000). 

The presence of larger permanent shocks at younger ages is consistent with matching models  
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Table 3: Minimum distance estimates of earnings dynamics 
 Permanent component Transitory component 

Random walk variances 
2
uσ  0.0854 (0.0036)   

2
,28 29rσ −  0.0167 (0.0010)   

2
3130, −rσ  0.0159 (0.0010)   

2
3332, −rσ  0.0157 (0.0010)   

2
3534, −rσ  0.0139 (0.0010)   

2
3736, −rσ  0.0131 (0.0011)   

2
3938, −rσ  0.0126 (0.0011)   

2
4140, −rσ  0.0138 (0.0012)   

2
4342, −rσ  0.0130 (0.0012)   

2
,44 45rσ −  0.0121 (0.0013)   

2
4746, −rσ  0.0137 (0.0014)   

2
,48 49rσ −  0.0128 (0.0016)   

2
,50 51rσ −  0.0115 (0.0018)   

2
5352, −rσ  0.0105 (0.0028)   

ARMA-parameters 

671960−ρ    0.8190 (0.0209) 

671960−δ    -0.5045 (0.0235) 

901968−ρ    0.5726 (0.0165) 

901968−δ    -0.2579 (0.0139) 

Parameters of the variance of transitory shocks 

0γ    0.0526 (0.0027) 

1γ    -7.9E-4 (2.4E-4) 

2γ    3.4E-5 (9.1E-6) 

Birth year  bq    2
bσ   

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) 

1920/21 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) 
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Table 3: (cont.) 
 Permanent component Transitory component 

Factor loadings  tp    tλ   

1960 1.0000    

1961 0.9704 (0.0063) 1.0000  

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 (5)-(8). 4188 variances and covariances are used in the estimation, which 
in turn are based on 76,079 men and 1,144,667 individual-year observations. Heteroskedasticity and auto-correlation robust 
standard errors are in parentheses. 
 
in which information about a worker’s ability is revealed over time (see for example 

Jovanovic, 1979).  

 An alternative specification for the permanent component is the random growth model 

aibib βα + . The variance for this model is 222 2 aa βαβα σσσ ++ , where αβσ  is the covariance 

between ibα  and ibβ , which may be negative. This model implies that the variance of 

permanent earnings follows a convex quadratic pattern over the life cycle. However, at a 

given year, a graph of the relation between age and the longer lag auto-covariances, which 
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mainly reflect permanent inequality, indicates that permanent inequality follows a concave 

increasing pattern over the life cycle. A concave increasing pattern is also implied by the 

estimates in Table 3. The concave pattern is further confirmed by the significant negative 

estimate of 2
βσ  and the positive estimate of αβσ  that is obtained with the random growth 

model - this is independent of whether the 1960-67 data is included or not. Baker and Solon 

(2003) and Ramos (2003) manage to incorporate both a random growth and a random walk 

term in their model. I am not able to do this, as the estimate of 2
βσ  still is negative with this 

strategy.21 

 Next in Table 3 are the cohort specific parameters bq  in the permanent component. For 

identification, the value for the cohort born in 1934/35 is normalized to unity.22 The estimates 

are larger for younger cohorts. A natural first interpretation of this is that younger cohorts 

have more heterogeneous skills. Consistent with this interpretation, Edin and Holmlund 

(1995) find increased dispersion in measured human capital characteristics from 1968 to 1991 

for representative Swedish samples. Hence, with constant prices, wage inequality should have 

increased in Sweden.  

 Other interpretations of the bq  estimates are possible. It is likely that somewhat 

different skills are needed in the labor market in 1990 than in 1960. The skills needed for the 

1990 labor market could then be more unequally distributed among all cohorts. The relative 

prices of these skills could also differ if they have a different marginal impact on firms’ profit. 

With explanations along these lines, the factor loadings on the permanent component cannot 

stringently be interpreted as capturing changes in the price of skills, because the type of skills 

that it loads changes over time.  

                                                 
21 The data that I use is richer than the data used by Baker and Solon (2003) and Ramos (2003). Hence, their 
ability to incorporate both specifications must be due to a different covariance structure of earnings in the U.K. 
and Canada than that for Sweden. 
22 I 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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 It could also be that younger cohorts consistently are hit by larger permanent shocks, 

possibly even though they do not have a larger dispersion of skills. This could be the case if 

the labor market has become ‘tougher’ over time. There has been a trend increase in Swedish 

youth unemployment (Edin and Holmlund, 1995), which at least does suggests that young 

individuals face a tougher labor market.  

 Yet another interpretation of the estimated bq  parameters is possible. 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 old.  

 Next in Table 3 are the estimated factor loadings on the permanent component, denoted 

tp . 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 parameters constant, this implies a trend decrease in 

permanent 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 81.0ˆ 671960 =−ρ  and 26.0ˆ
671960 −=−δ  imply that 55 percent of a 

transitory shock remains after 1 year, and that 22 percent remains after 5 years. The estimates 
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for 1968-90, 57.0ˆ 901968 =−ρ  and 26.0ˆ
901968 −=−δ , 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 Sweden and the period 1991-99 in Gustavsson (2004).23 The 

magnitude is also similar to that obtained for the U.S. in Haider (2002).  

 The parameters that allow for age heteroskedasticity in the variance of the transitory 

innovation follow next. The negative 1̂γ  and the positive 2γ̂  imply a U-shaped age profile. 

The same result is found for Canada in Baker and Solon (2003) and for Sweden during 1991-

99 in Gustavsson (2004). However, compared to these two studies, the implied differences 

between ages are small. The largest difference in the variances between two ages is here 12.5 

percent, whereas the largest differences in Baker and Solon (2003) and Gustavsson (2004) is 

well-above 50 percent. At least part of this difference is likely to be explained by the 

differences in the applied earnings thresholds for the samples. 

 Next I turn to the estimated year-specific factor loadings on the innovation in the 

transitory process, denoted tλ . Here, the factor loading for 1962 must be normalized to unity 

because the innovation variance in 1960 must be left unrestricted to identify the initial 

variances of the cohorts, i.e. the transitory variance in a cohort’s first sample year is estimated 

solely by their 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.  

 Last, the cohort specific initial transitory variances in Table 3, denoted 2
bσ , capture the 

accumulation of the transitory component up to the start of the sample period for each cohort. 

For the cohorts born 1912/13 to 1932/33 – who enter the sample in 1960 - these estimates 

reflect not only potential cohort heterogeneity but also age differences, as they enter the 

sample at different ages. It is hard to see any systematic differences in the estimates between 

                                                 
23 Gustavsson (2004) only includes an AR-term.  
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these cohorts, the conclusion being that neither systematic age nor cohort effects are 

important.  

 For the cohorts born 1934/35 and later, the cohort specific initial variances do not 

reflect age effects as all these cohorts enter the sample as of age 27. These cohorts instead 

enter the sample at different years and the estimates therefore capture time effects as well as 

cohort effects. It is possible to get a rough idea of the relative importance of cohorts and time 

effects for these cohorts by comparing changes in the estimated factor loadings on the 

transitory innovation to differences in the initial variances.24 The factor loadings increase 

during the 1960s but this is also true for the initial variances for the cohorts that enter the 

sample during this decade, born between 1934/35 and 1940/41. It is hence hard to draw any 

conclusions for these cohorts. The rest of the cohorts, born 1942/43 to 1958/59, enter the 

sample between 1970 and 1986. The initial variances for these cohorts have roughly the same 

magnitude. The factor loadings, on the other hand, decrease during the 1970s and are constant 

during the first half of the 1980s. This indicates that among these cohorts, younger cohorts are 

more exposed to transitory earnings variability.  

 What do the estimates in Table 3 imply about changes in the permanent and transitory 

variance of earnings? To study this I follow Baker and Solon (2003) and use the full model to 

predict the permanent and transitory components each year for individuals 40 years old. This 

is the mid age in the sample and should correspond to individuals 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, and so do the cohort specific parameters.25 

 

                                                 
24 Actually, one should look at the whole transitory component, except for the cohort effects, when doing the 
comparison. However, this series is very similar to the series for the factor loadings and is thus why these are 
used as an approximation. 
25 In fact, the cohort specific parameters change every two years. For example, in 1960/61 the cohort specific 
estimates for the cohort born 1920/21 are used as members of this two-year birth cohort are 40 years old these 
years. For 1962/63, the estimates for the cohort born 1922/23 are used.   
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Figure 2: Decomposition of the variance of log earnings among men 40 years old. 
 
 In Figure 2, the permanent 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 be in a 

similar magnitude in the early 1980s as in the early 1960s. From the mid 1980s and on, it 

shows a clear upward trend. The evolution of the transitory component as a whole is smoother 

than that for the transitory shocks. This is because the shocks are dampened by the ARMA-

process which smoothes them out because shocks also affect later earnings. 

 Figure 2 also contains the predicted and actual variances for 40-year olds.26 The 

predicted variance misses some year-to-year movements in the actual variance during the 

                                                 
26 The actual variances are chosen to be consistent with the cohort specific parameters used in the predictions; 
see footnote 25. Hence, for 1960, the actual variance for the two-year birth cohort born 1920/21 is a direct 
estimate of the variance for individuals defined to be 40 years old in that year. In 1961, I use the actual variance 
for the cohort born 1920/21, in 1962 I use the two-year cohort born 1922/23, and so forth. As the age of each 
two-year birth cohort is defined by the older of the cohorts, this means that the actual variances in the odd-
numbered years correspond to individuals who in the estimations are defined to be 41 years old. These variances 
are adjusted downward with the in Table 3 estimated variance of the permanent shock as of age 41 and with the 
difference in the estimated transitory variance between the age of 41 and 40. 
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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 permanent component and 

the predicted/actual variance increase noticeably after 1983. For 50 year-olds, the permanent 

component is constant during the second half of the 1980s, and as a result, the 

predicted/actual variance increases slightly. 

 It is important to remember that this study, like those for the U.S., only investigates 

earnings inequality among men. The substantial increase in female labor force participation in 

Sweden during the studied period may have affected permanent earnings inequality among 

men. For example, Topel (1994) finds for the U.S. labor market that high skilled women are 

better substitutes for low-skilled men than are low-skilled women. The inflow of high-skilled 

women into the labor force could then increase wage differentials between low and high-

skilled men. On the other hand, Juhn and Kim (1999) find little evidence that women 

substitute for men or that they have contributed to rising wage inequality among men, at least 

in the U.S. labor market. I am not aware of any Swedish study that looks at the effect of rising 

female labor supply on male wages. 

 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 (1995), a majority of the 

increase in wage dispersion during the second half of the 1980s was due to 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 earnings instability. The results in this 

paper support the latter explanation.   
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 When the permanent variance has decreased, the transitory variance has increased or 

held constant. Hence, the relative importance of the transitory variance has increased. This 

reflects decreases in the auto-correlations of earnings, which in turn implies that individuals 

more often shift positions in the earnings distribution in 1990 than in 1960. A study that 

directly estimates the evolution of income mobility in Sweden between 1951 and 1989 is 

Björklund (1993). My results are fully consistent with his results.27  

 An interesting question is whether there is any trend in the transitory component as 

measured over the whole 31 years. It is also important to investigate whether the 

unemployment and sickness absence rate affect the estimates, as sickness benefits and 

unemployment benefits are not included in the earnings measure. To do this, I follow Baker 

and Solon (2003) and apply least squares to estimate time-series regressions of the transitory 

and permanent components between 1960 and 1990 for 40 year-olds using a linear time trend, 

the unemployment rate, and sickness absence as regressors. The regression results are 

reported in Table 4. For the transitory component, none of the explanatory variables are 

significantly different from zero. For the permanent component there is a strongly significant 

negative trend, but unemployment and sickness absence have no significant effect.28 The 

insignificant effect of the unemployment rate may be due to its small variation; the highest 

unemployment rate in a single year between 1960 and 1990 was 3.7 percent in 1983.    

 The lack of a stable connection between the two components and changes in 

unemployment and sickness absence has important implications for the interpretation behind 

their changes. Estimated changes during part of the sample period, such as during the 1960s,  

 

                                                 
27 The results in Björklund (1993) are, however, not fully comparable because the income measure used is the 
sum of labor earnings, capital income, and realization of capital gains, and from 1974 also taxable benefits such 
as parental leave payment, unemployment benefits, and pensions. 
28 The same results apply to 30 and 50 year-olds. The measure of unemployment and sickness absence used 
contains measurement errors due to several changes in the definitions during the sample period. Unfortunately, 
no better data is available.  
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Table 4: The impact from trend, unemployment, and sickness absence on the permanent and 
transitory components 1960-90a 
Dependent 
variable 

Linear trend Unemployment 
rateb 

Sickness 
absencec 

Constant R2 Durbin-Watson 

Transitory 5.4E-05 -0.2207 1.9E-4 0.0597 0.08 0.69 
component (2.4E-04) (0.2338) (5.3E-4) (0.0104)   

Permanent  -0.0019 0.0451 -0.0019 0.1941 0.86 1.02 
component (3.1E-4) (0.3722) (3.1E-4) (0.0119)   

a OLS estimates. Dependent variables are calculated for males 40-year old based on the estimates in Table 3. Newey-West 
robust standard errors are in parantheses  
b Source 1963-90: Labor force surveys (AKU). Source 1960-62: Statistics Sweden, Statistical Yearbooks. The measure 1960-
62 has been re-scaled to better match the measure during later years.   
c The variable measures sickness absence (“sjuktalet”) for males 16-64 years old. The data used and further information can 
be found at www.RFV.se. 

 
are likely to be due to real changes in the functioning of the labor market rather than to short 

term fluctuations in hours worked linked to unemployment or sickness absence. 

 

4.2 Sensitivity analysis 

This sub-section contains six sensitivity analyses. First, I discuss how the results change when 

the Pareto distribution is applied to the top-coded earnings for 1960-67. Second, I compare 

the results obtained with artificially top-coded earnings for 1968-75 with the results from 

correct earnings for the same period. Third, I look at whether the results change when separate 

estimations are performed for the 1960-67 and 1968-90 periods. Fourth, I report results based 

on a balanced revolving panel. Fifth and sixth, I discuss 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. 

 The top-coded data for the 1960-67 period used in the estimations reported in Table 3 

were replaced with their implied mean value based on the lognormal distribution. An 

alternative choice, as discussed above, is the Pareto distribution. The results in Appendix B 

indicate that auto-correlations are more correctly estimated when this distribution is applied. 

This is important since changes in the relative size of the permanent and transitory 

components are identified by changes in auto-correlations. However, the results also show 

that the Pareto distribution tends to overestimate the variances when the percentage top-coded  
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Figure 3: Decomposition of the variance of log earnings among men 40 years old, where top-
coded earnings have been mean-approximated based on the Pareto distribution. 
 
is around the level present for the 1964-67 period. Based on mean-approximated data for 

which the Pareto distribution has been used, but without re-scaling of the 1960-67 earnings 

because of the overestimation problem, Figure 3 reports the decomposition of the variance of 

log earnings for 40 year old males based on the estimation of the model in equations (5)-(8). 

The predicted/actual variance increases during 1960-67, whilst actual evidence instead 

indicates that earnings inequality was constant between those years. However, what is of 

more interest here is the evolution of the relative size of the transitory component and it is 

clear that it increased between 1960 and 1967. Given constant earnings inequality between 

1960 and 1967, this is evidence that the transitory component indeed did increase during this 

period and that the permanent component indeed did decrease.  

 Appendix C contains results for the 1968-90 period based on data where earnings for 

1968-75 have been artificially top-coded and exposed to sample selection in such a way as to 

mimic the 1960-67 data. The use of mean-approximated data based on the lognormal 

distribution and re-scaling is found to produce estimates of changes in the transitory and  
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Figure 4: Decomposition of the variance of log earnings among men 40 years old, based on a 
1968-90 panel. 
 
permanent components that are reasonably correct. However, the relative size of the transitory 

component tends to be overestimated for the years that top-coded data are used.  

 Could potential biases during 1960-67 have carried over to the results for 1968-90 in 

Table 3? To test this, I have estimated the model in equations (5)-(8) using only data for 

1968-90.29 Figure 4 presents the predicted permanent and transitory components for 40 year-

olds. The relative size of the transitory component is smaller during 1968-73; the 1960-67 

data has hence had some effect on the results for later years. However, both components show 

the same pattern over time as before and no main conclusions are altered. 

 Another issue is the use of unbalanced panels. With this design, slightly different 

samples are used over time when a cohort’s variances and auto-covariances are estimated. To 

make sure that changes in sample composition are not driving the main results, I have also 

performed the 1968-90 estimations with a revolving balanced panel. The parameter estimates  

                                                 
29 The same sample selection procedure is applied as before, for example, only two-year birth cohorts aged 26-53 
for at least 6 years between 1968 and 1990 are included.   
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Figure 5: Decomposition of the variance of log earnings among men 40 years old, based on a 
1968-90 revolving balanced panel. 
 
based on this panel tells the same main story concerning age and cohort effects as the 

estimates from the unbalanced panels. Figure 5 graphs the decomposition for 40 years old 

males. The variances are smaller, especially the transitory variance. The transitory variance is 

also more stable up to 1983 but from that year onwards displays a much stronger increase 

than that produced by the unbalanced panels. The main difference for the permanent 

component is that its rapid fall ends in 1975, earlier than is the case for the unbalanced panels. 

 I have also estimated models based only on data for the years 1960-67, with and without 

the re-scaling of the mean-approximated top-coded earnings. These models have to be much 

simpler because with data only for 1960-67 there are fewer elements in each cohort specific 

covariance matrix.30 However, for the models that I am able to fit, both the results for an 

                                                 
30 To break the direct connection between age and time in the sample, all two-year birth cohorts between the 
ages 27-52 for at least 3 years 1960-67 are included, which makes it hard to estimate cohort effects. The upper 
age in this sample has to be 52 because the oldest cohort available in the PIR is born in 1910, and these 
individuals are 50 years old in 1960 and hence 52 years old after 3 years in the sample. The inclusion of the 
additional cohort born 1910 induces more sample selection and the lack of cohort specific estimates in the 
models that I am able to estimate means that I cannot control for this.  
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unbalanced and a balanced panel produce the same conclusions as before for this period 

(available on request).31 

 In the samples used so far, individuals are only included in a given year if they have 

earnings above the basic amount in that year, where the basic amount in 1960 corresponds to 

41,143 SEK in 2002. To see how a lower earnings threshold affects the estimates, I have also 

used a 1968-90 sample with a threshold corresponding to 27,595 SEK in 2002; this is the 

lowest threshold I can use because individuals with lower earnings were not obligated to fill a 

tax report.32 The results based on this sample are similar to those for the sample with the 

higher threshold; see Figure D1 in Appendix D for the decomposition into permanent and 

transitory components. One difference is that the transitory component does not show any 

trend during the 1970s. The relative size of the transitory component and the age variation in 

the variance of the transitory innovation is also slightly larger.   

 Another issue is the use of a constant earnings threshold in the sample. Real wages 

increased noticeably from 1960 to the mid 1970s to be roughly constant thereafter. 

Individuals therefore generally have to work fewer hours to be included in the 1990 sample 

than in the 1960 sample. However, that revolving balanced panels, in which an individual 

must have earnings each year above the basic amount to be included in the panel, give similar 

results as unbalanced panels is a good indication that the constant threshold is not driving the 

main results. I have also experimented with an earnings threshold that is adjusted for changes 

in real wages. However, the real wage index that I am able to create only applies to workers in 

manufacturing, and the definition of wages used changes several times. It is also hard to draw 

any conclusions for the period 1960-67 with such data because the percentage top-coded 

becomes higher as non-censored observations must be discarded. The result of this is that the 

mean-approximation method performs less well. Because there are no top-coded observations 

                                                 
31No estimations with re-scaled data have been conducted for the balanced panel, as it is far from clear how the 
requirement of consecutive years of earnings should be incorporated into the 1968 data.   
32 This is the threshold for filling a tax report in 1971; other years have somewhat lower thresholds.  
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between 1968 and 1990, it is more straightforward to draw conclusions for this period. None 

of the conclusions for this period change with data in which the earnings threshold each year 

corresponds to the basic amount in 1960 adjusted for changes in real wages; see Figure D2 in 

Appendix D. 

 Overall, the results presented in this sub-section support the conclusion that the 

transitory variance of earnings increased form 1960 to the early 1970s, slightly decreased or 

held constant until around 1980, then increased during the second half of the 1980s. The 

permanent variance decreased strongly until the early 1980s, after which it declined at a 

slower pace.  

 

5. Discussion and a comparison with the U.S. evidence 

Differences in the evolution of the returns to skills, for example to education, between 

Sweden and the U.S. are commonly known and have been the subject of much research (see 

e.g. Freeman and Katz, 1995). Because changes in the returns to skills are closely related to 

changes in permanent earnings inequality, this section mainly compares changes in the 

transitory variance of earnings.33  

 Figure 6 displays the evolution of the transitory variance of log earnings, or earnings 

instability, 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. The value for 1967 is normalized to unity in both series.  

 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  

 

                                                 
33 For a comparison of earnings mobility between the U.S. and Sweden, see Aaberge et al (2002). Their 
definition of earnings differs in several respects to that used here.  
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Figure 6: The evolution of the transitory variance of log earnings in the U.S. between 1967 and 
1990 and in Sweden between 1960 and 1990.  
Source: The numbers for the U.S. are based on Haider (2001), Table 5, column 4, p. 821. The numbers for Sweden are based 
on Table 2.  
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 age variation or cohort heterogeneity in the 
transitory component of earnings. 
 
experienced in Sweden between 1960 and 1990.34 It is clear that either something happened in 

the U.S. labor market that did not occur in Sweden, or it had a much smaller impact in 

Sweden because of differences in the functioning of the labor markets. The experiences of the 

two countries also diverged during the 1980s, as instability decreased slightly in the U.S. but 

increased in Sweden from the mid 1980s. Haider’s results also show that permanent earnings 

inequality in the U.S. rose sharply from 1979 through to the second half of the 1980s; see 

Figure D3 in Appendix D for a comparison to Sweden.  

                                                 
34 Of 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 Figure 
D1 in Appendix D. 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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 Haider (2001) also reports results for average wages during a year, i.e. annual earnings 

divided by hours worked. The estimate of the transitory variance of wages displays a 

noticeable decrease in the few years between 1967 and 1969, a trend increase between 1969 

and 1983, and is quite constant thereafter. One notable difference from annual earnings is that 

most of the increase in the transitory variance occurs in the first half of the 1970s. The results 

for the permanent component are similar for average wages and annual earnings.   

 Moffitt and Gottschalk (2002) use annual earnings and the same methodology as Haider 

(2001) and reach similar results.35 For earnings instability, one difference is that they find that 

most of the increase occurred from the late 1970s until around 1985, whereas Haider (2001) 

find that the increase started in the mid 1970s and ended around 1983. As both studies use the 

PSID, the differences are likely to be due to different sample constructions.36 Gottschalk and 

Moffitt (1994) use a different methodology and find that annual earnings instability was on 

average 42 percent higher during 1979-87 than during 1970-78. They also find that wage 

instability substantially increased, being on average 35 percent higher during 1979-87 than 

during 1970-78. Gittleman and Joyce (1996) use yet another methodology and their results are 

consistent with an increase in annual earnings instability from the late 1970s and during the 

first half of the 1980s.  

 Overall, annual earnings instability strongly increased from around the mid 1970s to the 

mid 1980s in the U.S. while it decreased or was constant in Sweden during this period. What 

could explain the difference? Gottschalk and Moffitt (1994) investigate several factors that 

might explain the U.S. increase in earnings instability. They find that factors like de-

unionization and changing industrial composition explain only about 12 percent of the 

increase. Likewise, increases in job turnover, self-employment, and part-time work cannot 

                                                 
35 I am not able to graph the evolution of earnings instability as estimated in Moffitt and Gottschalk (2002) 
because they do not report their parameter estimates. 
36 Haider (2001) studies white males during 1967-91 aged 25-60 using a revolving balanced panel but Moffitt 
and Gottschalk (2002) study white and non-white males during 1969-96 aged 20-59 using a fully unbalanced 
panel.   
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account for the majority of the increase in earnings instability. As these factors do not appear 

to explain much, I will not compare each of these between the U.S. and Sweden. Instead, I 

will first discuss two broad hypotheses: skill-biased technological change and increased 

globalization. These are often discussed in connection with permanent earnings inequality, 

but also hold some promise in explaining increased earnings instability.37 I then turn to 

differences in labor market institutions. 

 Several studies (Autor et al, 1998; Machin and Van Reenen, 1998; Bresnahan et al, 

2002) have found evidence consistent with the hypothesis that from the mid 1970s to the mid 

1990s, the U.S. has undergone a period of accelerating skill-biased technological change 

associated with increased R&D intensity, the spread of computer-based technologies, and new 

organizational practices, and that these developments could explain part of the increase in the 

U.S. permanent earnings inequality. Note, however, that not all evidence is consistent with 

this hypothesis (see Card and DiNardo, 2002).  

 Besides affecting permanent earnings inequality, Katz and Autor (1999) raise the 

possibility that accelerating skill-biased change could also, at least in a transition period, 

generate increased earnings instability since firms are likely to have much initial uncertainty 

concerning the abilities of individual workers to perform new tasks and adapt to new 

organizational environments. Hence, if accelerating skill-biased technological change started 

earlier in the U.S. than in Sweden, this could potentially explain the diverging pattern for 

earnings instability. However, Machin and Van Reenen (1998) report that R&D intensity in 

manufacturing grew at least as much in Sweden as in the U.S. during the period 1973-89. The 

results in Hansson (1997) are also consistent with the presence of this type of skill-biased 

technological change in Sweden during the 1970s. Differences in skill-biased technological 

                                                 
37 These two hypotheses focus on changes in labor demand. It is possible that changes in labor supply can affect 
earnings instability, but I am not aware of any potential mechanisms through which this might occur.  
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change, given the existing research, therefore do not appear to be the main explanation for the 

diverging evolution of earnings instability in the U.S. and Sweden. 

 Katz and Autor (1999) also raise the possibility that increased globalization may 

increase earnings instability by making labor demand curves more elastic so that shocks to 

product market prices have a larger impact on wages. However, as far as increases and 

changes in the pattern of international trade are concerned, Sweden and the U.S. do not differ 

greatly during the 1970s and 1980s. Moreover, evidence suggests that changes in international 

trade might have had a minor impact on the functioning of the Swedish and U.S. labor 

markets; see Hansson (1997, 2000) for Sweden and the discussion and references in Katz and 

Autor (1999) for the U.S. experience. 

 To conclude, the increase in U.S. earnings instability from the mid 1970s to the mid 

1980s appears to coincide with a period of accelerating skill-biased technological change. 

This period has also seen changed patterns in international trade. The same is also true for 

Sweden, but earnings instability did not increase during this period. One possible explanation 

for this is, of course, that these factors do not affect earnings instability. Another possible 

explanation is that Sweden’s labor market institutions, in particular, centralized wage setting 

and egalitarian wage policy, imposed constraints on earnings instability.  

 The solidarity wage policy became more egalitarian from the late 1960s, evolving from 

a goal of “equal pay for equal work” to just “equal pay” (Edin and Topel, 1997; Hibbs and 

Locking, 2000). Given this and the comparison to the U.S., it is striking that earnings 

instability increased in Sweden during the 1960s and during the second half of the 1980s, two 

periods when the strongly egalitarian version of the solidarity wage policy had less bearing on 
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the labor market. In contrast, earnings instability decreased or was constant during the 

policy’s heyday in the 1970s and the early 1980s.38   

 At this point it is informative to look at results for earnings instability that are available 

for other countries. 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 countries, 

as in the U.S., earnings instability increased noticeably during the first half of the 1980s - a 

period during which earnings instability was constant in Sweden. In terms of wage setting 

institutions, these countries have more in common with the U.S. than with Sweden. Cappellari 

(2004) contains results for earnings instability in Italy between 1979 and 1995 which indicate 

that the transitory variance of earnings decreased in Italy during the 1980s. In terms of wage 

setting institution, Italy is more like Sweden than the U.S. In fact, Italy has a history of wage 

compression that strongly resembles that of Sweden (see Erickson and Ichino, 1995).39  

 For Sweden, there are several mechanisms through which centralized solidarity 

bargaining may have reduced earnings instability. In terms of skill-biased technological 

change, it must have been harder for an employer in Sweden than in the U.S. to adjust wages 

to the inflow of new information about workers’ abilities, at least when it comes to wage cuts. 

For changed patterns in international trade, Edin and Topel (1997) argue that the centralized 

solidarity bargaining to some extent pushed market forces out of play. Thus it is possible that 

more elastic labor demand curves had less impact on the Swedish labor market. Other 

mechanisms are also possible. The solidarity wage policy meant that workers’ wages were 

quite independent of firm or industry profit, and therefore would fluctuate less than in the 

                                                 
38 Gustavsson (2004) finds that transitory shocks to earnings in Sweden continued to increase during the first 
years of the 1990s. However, the deep Swedish recession at the time makes it hard to say if anything else but this 
caused the increase.     
39 Italy experienced a substantial union driven compression of wage differentials during the 1970s. Like Sweden, 
wage compression came to a stop around 1983. But unlike Sweden, there is no clear-cut evidence of increased 
cross-sectional wage dispersion in Italy during the 1980s (Erickson and Ichino, 1995).  
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unconstrained U.S. labor market.40 Because of the overall wage compression in Sweden, 

workers who frequently changed jobs, voluntarily or involuntarily, would receive more equal 

wages at each job than the corresponding worker in the U.S. labor market, with less earnings 

instability as a result.  

 It could, however, be argued that the increase in earnings instability during the 1960s 

was by itself a consequence of the solidarity wage policy. Results in Holmlund (1976) 

indicate that the Swedish labor market was, to some extent, turbulent during the second half 

of the 1960s. For example, there were generally more labor layoffs than during the first half 

of the 1970s. Edin and Topel (1997) also report that regional migration rates were unusually 

high from the mid 1960s to the early 1970s and argue that the solidarity wage policy had 

allocative effects on the labor market. There is, however, no direct evidence that the solidarity 

wage policy caused the labor market to be turbulent. Another problem with the wage policy 

based explanation for the 1960s is that the original version of the solidarity wage policy, 

which aimed for “equal pay for equal work”, was prevalent up until the late 1960s. If the 

“equal pay for equal work” policy increased earnings instability through labor market 

turbulence, one would expect the movement to just “equal pay” at the late 1960s to at least 

keep earnings instability at a similarly high level. Instead, earnings instability began to 

decrease after 1971, even though the egalitarian version of the solidarity wage policy 

markedly compressed wages at least until the mid 1970s. It is hence uncertain what the 

underlying causes for the increase during the 1960s were. The lack of international 

comparisons also makes it harder to draw conclusions.  

                                                 
40 A large fraction of the total wage increases actually occurred through wage drift at the firm level, i.e. wage 
increases beyond that stated in the central agreement. Some studies (e.g. Flanagan, 1990; Jackman, 1990) have 
argued that this eroded the impact of centralized bargaining. This would mean that wages were directly affected 
by industry and firm profit. However, Hibbs and Locking (1996) show that wage drift was accurately predicted 
and fully incorporated into central wage agreements between the blue collar union LO and the employer 
organization (SAF), and hence incorporated into the solidarity wage policy. 

44



  

 One could also argue that earnings instability in Sweden decreased during the 1970s due 

to strong employment growth in the Swedish public sector at the time. Such a claim is 

supported by the results in Cappellari (2002), who finds for Italy that the transitory variance 

of earnings is smaller in the public sector than in the private sector. However, Rosen (1997) 

show that women accounted for all of the employment growth in the Swedish public sector. 

Hence, this employment growth should not directly affect my estimates, as I only study men.  

 To conclude, there are strong reasons to believe that centralized solidarity bargaining 

imposed constraints on earnings instability in Sweden during most of the 1970s and the early 

1980s.  

 

6. Concluding remarks 

Using a large individual longitudinal database, I decompose the cross-sectional variance of 

male annual earnings in Sweden between 1960 and 1990 into permanent and transitory 

components. 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. The 

permanent variance displays a downward trend during the whole sample period, with the rate 

of decline more rapid up until the early 1980s than afterwards. 

 A comparison of the evolution of the transitory variance in Sweden with evidence for 

the U.S. reveals sharp differences. In the U.S., earnings instability increased sharply from the 

mid 1970s to the mid 1980s, with the increase more rapid than anything experienced in 

Sweden between 1960 and 1990. Gottschalk and Moffitt (1994) find that factors such as 

changed job turnover and industry composition do not explain much of the U.S. increase. 

Thus, differences in these particular factors appear unlikely to explain much of the difference 

with Sweden. The large differences observed between Sweden and the U.S. are also unlikely 
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to be explained by differences in skill biased technological change or changes in the pattern of 

international trade.  

 The comparison between Sweden and the U.S. opens up for the possibility that labor 

market institutions may be significantly responsible for differing evolution of earnings 

instability. In particular, it is likely that centralized solidarity bargaining in Sweden imposed 

constraints on earnings instability during the 1970s and early 1980s. The results in Edin and 

Zetterberg (1992) and Edin and Topel (1997) suggest that a large share of the differences in 

permanent earnings inequality between Sweden and the U.S. can be explained by differences 

in labor market institutions. That labor market institutions affect the evolution of transitory 

earnings inequality does therefore not appear to be a far-fetched hypothesis.  

 Unfortunately, it is harder to make concrete statements about the underlying causes of 

Swedish earnings instability during the 1960s, as there are no international studies to place it 

in context. There is evidence that the Swedish labor market, to some extent, was turbulent 

during the second half of the 1960s, and this could be tied to the increase in earnings 

instability during this period. 

 Estimated changes in earnings instability can be given a welfare interpretation. As 

optimizing agents wish to smooth consumption over transitory earnings fluctuations, 

increased fluctuations are likely to decrease individual welfare. Only if one assumes that 

individuals have perfect foresight and can borrow and lend freely will earnings instability be 

welfare neutral. With more realistic assumptions, such as the presence of uncertainty and the 

existence of liquidity constraints, increases in earnings instability decrease individual welfare.  

 There are several reasons for believing that the strong egalitarian wage policy pursued 

by Swedish unions has distorted the Swedish labor market and been harmful to the Swedish 

economy; see Lindbeck et al (1993) and Edin and Topel (1997). However, if the pursued 

wage policy has indeed imposed constraints on earnings instability, then it must be viewed as 
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yielding a positive contribution to welfare by permitting less year-to-year fluctuation in 

individuals’ consumption.  
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Appendix A: The estimation procedure  

The parameters of the model in equations (5)-(8) are estimated by applying the minimum 

distance estimator of Chamberlain (1984). I first estimate btµ  in equation (1) with the sample 

mean log of earnings for the birth cohort b  in year t . Deviations of observed log earnings ibtY  

from that mean is then treated as a measure of ibty , i.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 1912/13 through 1958/59, I construct the 

sample auto-covariance matrix of ibty . For the 2 cohorts observed for the whole 27-53 age-

span, born 1932/33 and 1934/35, these are 27x27 matrices; the matrices for other cohorts have 

smaller dimension. The distinct elements of each cohort’s auto-covariance matrix is listed in a 

vector bĈ , which contain 378=(27x28)/2 elements for the 2 cohorts observed for the whole 

27-53 age-span and fewer elements for the other cohorts. The bĈ  vectors are stacked into an 

aggregate vector Ĉ , which contains a total of 4,188 distinct auto-covariance elements. 

 Let C  be the population analog to Ĉ . Express my model’s moment restrictions as 

)(θC f= , where θ  is a vector that contains all the parameters of my model. The model in 

equations (5)-(8) then implies that the general variance element in C  is 

(A1) 

22 2 2 2
, 1

2 2 2 2 2
1 0 1 2 0 1 2

( ) ( ) ( )

(2 ) ( ( 1) ( 1) ) ( ),  

ibt t c u t ib ta ra

t t t t t

Var y p q Var

a a a a

σ σ ρ ε

ρ δ δ λ γ γ γ λ γ γ γ
−

−

= + +

+ + + − + − + + +
∑  

and that the general auto-covariance element for ibty  and 1, −tiby  is  

(A2) 

22 2
, 1 1 , 11

2 2
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( , ) ( ) ( )
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t t
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and that the general auto-covariance element for ibty  and stiby −, , where 1>s , is 
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(A3) 
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∏

 

In equations (A1)-(A3), tρ  and tδ  are restricted to differ between the period 1960-67 and 

1968-90, but not within these periods. 

 With )(θC f=  specified, the vector θ̂  is chosen to minimize a distance function 

(A4) ˆ ˆ ˆ ˆ( ( )) ( ( ))f f′= − −D C θ W C θ ,  

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 

Segall (1996) and Clark (1996) provide Monte Carlo evidence of potential serious finite 

sample bias in the estimate of θ  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 estimation” amounts to using non-linear least squares to fit )ˆ(θf  to Ĉ . As 

outlined in Chamberlain (1984), robust standard errors for θ̂  are obtained from the formula 

(A5) 1 1( ) ( )− −′ ′ ′G G G VG G G , 

where G  is the gradient matrix ( )f∂ ∂θ θ  evaluated at θ̂  and V  is a block diagonal matrix 

containing the estimated covariance matrices of each bĈ  vectors.  

 

Appendix B: The covariance structure with mean-approximated data 

Table B1 displays estimates of the variance of log earnings based on correct and top-coded 

earnings as well as mean-approximated earnings where the Pareto distribution and the 

lognormal distribution have been applied. The upper half of the table presents results for 

selected cohorts and the period 1968-71 where I have artificially top-coded earnings above a 

specific threshold. The threshold is the same for all cohorts each year, but it differs between  
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Table B1: Variance of log earnings for various measures of earnings 

Artificially top-coded earningsa 

Cohort born 1928/29 

Year % top-coded Var. correct 
earnings 

Var. top-coded 
earnings 

Var. mean-approx. 
earnings: Pareto 

distribution 

Var. mean-approx. 
earnings: lognormal 

distribution 
1968 5.58 0.224 0.191 0.239 0.212 

1969 10.08 0.241 0.184 0.253 0.214 

1970 12.61 0.233 0.171 0.265 0.207 

1971 13.38 0.246 0.176 0.246 0.218 

Cohort born 1934/35 

1968 3.06 0.188 0.175 0.192 0.187 

1969 8.72 0.201 0.169 0.217 0.193 

1970 10.78 0.202 0.159 0.215 0.189 

1971 13.11 0.228 0.176 0.241 0.215 

Cohort born 1940/41 

1968 1.00 0.145 0.140 0.145 0.145 

1969 3.00 0.157 0.144 0.155 0.150 

1970 5.00 0.172 0.150 0.168 0.163 

1971 7.00 0.182 0.155 0.178 0.172 

Real top-coded earningsb 

Cohort born 1928/29 

Year % top-coded Var. correct 
earnings 

Var. top-coded 
earnings 

Var. mean-approx. 
earnings: Pareto 

distribution 

Var. mean-approx. 
earnings: lognormal 

distribution 
1968 14.99 0.204 0.135 0.221 0.172 

1969 16.99* 0.216 0.139 0.218 0.181 

1970 19.48* 0.205 0.121 0.222 0.164 

1971 19.48* 0.214 0.133 0.234 0.180 

Cohort born 1934/35 

1968 13.45 0.173 0.130 0.190 0.161 

1969 16.60 0.186 0.131 0.203 0.169 

1970 19.19* 0.185 0.122 0.199 0.164 

1971 19.78* 0.194 0.130 0.228 0.176 

Cohort born 1940/41 

1968 4.04 0.137 0.122 0.133 0.130 

1969 7.29 0.147 0.125 0.147 0.140 

1970 11.14 0.159 0.122 0.154 0.144 

1971 11.50 0.166 0.128 0.161 0.153 

a All the variances are based on data from the IR.   

b The last three columns is based on data from the PIR, and only individuals present in the PIR are included in the calculation 
of the variance for the correct earnings. The * indicates that in any cohort the percentage censored is never this high between 
1960 and 1967. 
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years in order to get the magnitude of top-coded observations to correspond to those typically 

present in the 1960-67 period. The lower part of Table B1 also presents some results based on 

original top-coded data from the PIR and the 1968-71 period. Here, the results for the correct 

data are based on earnings observations from the IR for the individuals present in the PIR. 

Note that the share of top-coded observations in the PIR is much higher during 1968-71 than 

during 1960-67. 

 The mean-approximation based on both distributions works well when the percentage 

top-coded is low; see the results for the cohort born 1940/41 based on artificial top-coding. 

Although both distributions to some extent underestimate the variances, the estimated 

movements over time are quite accurate, especially compared to those for the unadjusted top-

coded data. The differences occur when the share top-coded is around 10 percent. The data 

based on the lognormal distribution still underestimates the true variance but the sign of the 

changes over time are generally correct, even though the magnitudes of the changes are too 

small. The data based on the Pareto distribution instead has a tendency to produce quite large 

overestimates of the variances when the percentage top-coded is high; for example, see the 

results based on artificially top-coded earnings for the cohort born 1934/35 and for the cohort 

born 1928/29 in 1970. This is a problem because the percentage top-coded in 1960 is much 

lower than that in 1967. The direction of the bias for the estimated variances will therefore 

probably differ between years and I do not know for which years I have overestimations. With 

the lognormal distribution, the direction of the bias is more certain as it during 1968-71 

always underestimates the true variance; this is also true both for other cohorts and cutoff 

points than those presented in Table B1. One should, however, also be aware that the 

underestimations produced by the lognormal distribution sometimes are larger when the 

percentage top-coded is higher. 
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Figure B1: The variance of log earnings for mean-approximated top-coded earnings 1960-67, 
based on the Pareto and lognormal distributions, respectively, and for non-censored earnings 
1968-90.  
Note: Sample ages are used; see Table 1. 
 
 To further compare the mean approximations based on the Pareto and lognormal 

distributions, I have used these two distributions on each cohort in the 1960-67 sample and 

then pooled the cohorts. Figure B1 contains the variance of log earnings for these pooled 

samples together with the variance of log earnings during 1968-90 for the sample used in the 

main analysis. As expected, the variances produced by the Pareto distribution are larger than 

those produced by the lognormal distribution, but more important are the produced changes 

over time. The P80-P20 ratio of earnings and the variance of log earnings followed a very 

similar pattern during 1968-90. Based on the assumption that this also is true for the 1960-67 

period, the variance should be quite constant. This is also the pattern produced by the 

lognormal distribution. The linear increase produced by the Pareto distribution is not in line 

with the evolution of the P80-P20 ratio. In fact, this linear increase seems very unlikely 

considered the equalizing wage policy at the time (see e.g. Hibbs, 1990; Edin and Topel, 

1997). 
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 Based on the same 1968-71 data as in Table B1 and non-censored earnings for 1972, 

Table B2 and B3 present estimated auto-correlation matrices for the 1968-72 period (non-

censored earnings are included for 1972 to mimic the 1968 data). Studying Table B2 and B3 

makes it clear that the use of the Pareto distribution works better than the lognormal 

distribution, but that the difference is small. The mean-approximated data based on both 

distributions generally produce auto-correlations slightly lower than the true values but with 

correct changes over time. It is also clear that the unadjusted top-coded earnings cause 

underestimates of the auto-correlations and thus overestimates earnings mobility; the same 

result is also reported by Hofer and Weber (2002) based on top-coded Austrian wage data.  

 

Appendix C: Estimates for 1968-90 with top-coded 1968-75 earnings  

The results in Table 3 in the main text indicate that the permanent component decreased 

between 1960 and 1967 while the transitory component instead increased. 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. 

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 1960-68 

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 1961 is 5.51, so the 1969 earnings data is transformed to having 5.51 

percentage top-coded observations, and so forth until 1976 which corresponds to 1968 in the  
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Figure C1: Decomposition of the variance of log earnings among men 40 years old, based on 
1968-90 panels where one panel contains accurate earnings and the other contains mean-
approximated top-coded earnings 1968-75. 
 
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 done for the 1960-67 data. To 

estimate the scale constant bk  I use the top-coded observations 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 estimate the model in equations (5)-(8) for the years 1968-90. Figure C1 contains the two 

predicted components for 40-year olds. As a benchmark, the results for the years 1968-90 

from Figure 5, based on a 1968-90 panel with correct earnings data, are also included in 

Figure C1.  

 The mean-approximated data correctly capture the main pattern of the permanent 

component. For the transitory component, the mean-approximated data leads to constant 

60



  

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. However, despite some wrong year-to-year 

movements for the transitory component, 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 C1 is overestimated and that the overestimation is larger in the 

first two years. The permanent component is underestimated, except in the first two years 

when it is overestimated. These results indicate that the estimated scale parameters, bk , 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 permanent 

component might be too large. 

 I have also performed these estimations based on data where the Pareto distribution has 

been applied to the top-coded earnings. These estimates were fairly accurate for the evolution 

of the permanent component, but produced wrong conclusions for the evolution of the 

transitory component during the 1970s. However, the estimates of changes in the relative size 

of the two components were correct (available on request). 

 I have also used top-coded data without sample selection, that is, without the 

requirement that an individual also has recorded earnings in the PIR. The results based on 

these data are very similar to those obtained with sample selection (available on request).  
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Appendix D: Additional figures 
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Figure D1: Decomposition of the variance of log earnings among men 40 years old, based on a 
1968-90 panel where the earnings threshold for including an individual in a given year is 27,595 
real SEK in 2002. 
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Figure D2: Decomposition of the variance of log earnings among men 40 years old, based on a 
1968-90 panel where the earnings threshold in a given year is the basic amount in 1960 adjusted 
for year-to-year changes in real wages. 
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Figure D3: The evolution of the permanent variance of log earnings in the U.S. between 1967 
and 1990 and in Sweden between 1960 and 1990.  
Source: The numbers for the U.S. are based on Haider (2001), Table 5, column 2, p. 817. The numbers for Sweden are based 
on Table 3.  
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 permanent 
component of earnings. 
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