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This paper uses register data on tax assessed income from 1951 to  1989 for a representative sample 
of Swedish men in order to  compare the distributions of annual income and "lifetime" income. It is 
found that the dispersion of lifetime income is around 35 to  40 percent lower than typical cross- 
sections of annual income. It is income up to  around 30 years of age that mainly explains this 
discrepancy in the magnitude of dispersions. From the age of 30 until 65 years the correlations between 
annual and lifetime income are quite high and the dispersion of annual income is not very much 
higher than the dispersion of lifetime income. An analysis of the evolution of income mobility shows 
that there is a slight tendency to rising mobility over time. This finding implies that the common 
approach to  study the development of income distribution by using only annual income can be 
misleading. 

Most analyses of income distribution have been based on annual income, i.e. 
the year has been the time unit. Therefore our views of the magnitude of income 
dispersion as well as its evolution over time have been formed by such information 
on annual income. Still, it is a general opinion among economists that the whole 
life is a more appropriate time unit and that the analysis should focus on lifctiine 
income instead. 

No doubt, it is lack of data that explains the predominance of annual data 
in income distribution analysis. However, over the past decades panel data have 
become available in several countries and many panels now cover periods of 10 
to 20 years. Quite a few studies have used such data to estimate dynamic income 
functions and then simulated lifetime income distributions from these models. 
Lillard (1977) for the U.S.A., Layard (1977) for the U.K., and Blomquist (1981a 
and h )  for Sweden typify such studies. Creedy (1 991) contains a recent discussion 
and overview of this research approach. 

On the other hand, there are very few studies of actual lifetime income distri- 
butions from representative san~ples. The purpose of this paper is to use a unique 
Swedish data set that covers total income at the level of the individual from 1951 
to 1989. This period is so long that we take the liberty of calling income over 
this period lifetime income. The data stem from tax registers and the sample is 
representative for the whole Swedish population. Actually, it is the same basic 

Note: I am grateful to Robert El-ikson who originally collected the data and stimulated me to use 
them, to Christian Kjellstriim and Anki J a m  for skillful research assistance and to Annita Niisstriim for 
producing the figures and diagrams. The paper was presented at the IARIW Twenty-second General 
Conference in Flims, Switzerland, 1992. It is part of the research project "Income Distribution in 
Sweden" which is linancially supported by The Bank of Sweden Tercentenary Foundation and the 
Swedish Council for Research in the Humanities and Social Sciences. 



data base that Blomquist used to estimate his simulation model. However, the 
register data back to 1951 were not available when he did his study. 

We start in Section 11 by presenting this data source. In Section 111 we first 
contrast the distributions of annual and lifetime income in order to see how the 
magnitude of income dispersion is affected by the choice of time unit. We then 
proceed by examining what accounts for the observed differences. Section IV aims 
at investigating whether our views of the development of income distribution over 
time are affected by the choice of time unit. We present measures of income 
mobility and the evolution over time of income mobility. Finally, we summarize 
our findings in Section V. 

Our data come from the Swedish Level of Living Survey (see Erikson and 
Kberg, 1987, for details). This survey started in 1968 with interviews of around 
6,000 randomly selected individuals from the Swedish population from age 15 to 
75 years. Later in 1974, 198 1, and 199 1 ,  the same set of questions about the level 
of living were asked again. In these years immigrants and young people were 
added to the data set to make it representative for the whole population. The 
data from the interviews have been complemented with information from various 
registers. In particular data on total income before taxes ("sammanriiknad nettoin- 
komst") are available for the sample from 1951 to 1989 with the exception for 
1959, which for unknown reasons is missing. Hence we have income data for 38 
years for this sample of individuals. Register information will be continuously 
collected in the future. 

The income concept includes income from work (including taxable sickness 
benefits, unemployment benefits, parental leave payment etc.), pensions, income 
from own business, capital income, and realizations of capital gains. Deficits in 
any source of income are deducted. The data stem from tax assessments and 
therefore data exist for everyone who has paid income tax plus all who have filled 
in their income report to the tax authorities without having paid any taxes. 

In general the quality and coverage of the data can be considered good. There 
are, however, two problems involved. First, persons with income below the tax 
exemption level are reported to have no income at all. The tax exemption level is 
very low, though, and since we only consider men up to 65 years of age, we believe 
that this measurement error is not only small in magnitude but also pertain to 
very few individuals. A second issue is the comparability over time. Except for 
some changes in the tax exemption levels (which are of minor importance for 
non-retired men) there was a change between 1973 and 1974 when a number of 
social benefits (most notably sickness benefits and unemployment benefits) became 
taxable. This change raised the level of income and reduced the dispersion, but 
still not in a very drastic way.' We will take this change into account in our 
analysis of income mobility in Section 1V. 

'The coeflicient of variation for uncorrected income data for a sample of men (20 to 64 years of 
age) was 0.661, 0.657, 0.587, and 0.565 in 1972 to 1975. For 1975 it was possible to deduct unemploy- 
ment and sickness benefits, which gave a coefficient of variation of 0.616 and a reduction of total 
income of 5 percent. 



For a life-cycle analysis it is questionable whether it is relevant to include 
capital income in the income concept. If capital income represents the returns on 
own savings it is definitely a disadvantage to include it, because it would create 
a kind of double counting (cf. Blotnquist, 1981lr). On the other hand, if the 
capital is inherited it makes more sense to include i t .  Fortunately, capital income 
constitutes a very small fraction of total income so we believe that the results are 
not very sensitive to its i n c l ~ s i o n . ~  

In the analysis we have restricted the sample in a number of ways. First, we 
only study men, which makes i t  possible to compare our results with those that 
Blomquist obtained. Second, we confine ourselves to those who were 15 to 27 
years old in 195 1 ,  i.e. the cohorts of men born between 1924 and 1936. Third, we 
require that the individual responded in the 1968 survey and was living in Sweden 
in 1989 .~  As a consequence, we have excluded those who did not survive until 
1989. Fourth, we exclude those who immigrated to Sweden after the age of 16. 
A remaining problem after these exclusions is that income received from abroad 
is not captured. However, after having excluded the immigt-ants in the way that 
we have done and having required that the sampled individuals lived in Sweden 
in both 1968 and 1989, we hope that this problem is of minor importance. 

We have used the consumer price index when we cotnputed the present value 
of real lifetime income. 

111. DISPF,RSION OF ANNIJAI ,  A N D  LIFETIME INCOME 

Table 1 presents Gini coefficients and coefficients of variation for the present 
value of real total income from 195 1 to 1989 (except for 1959) for the 13 cohorts 
of men born between 1924 and 1936. There is some variation between the cohorts 
which is probably due to a large extent to sampling vat-iation since the samples 
for each cohort are small. Therefore it is more appropriate to consider the 
a ~ e r a g e s . ~  We can see that the Gini coefficients are around 0.2 and the coefficients 
of variation around 0.4 for all the three interest rates, 0, 3, and 6 percent. 

It is interesting to note that the dispersions are not very sensitive to the choice 
of interest rate. Blomquist's simulation study produced dispersions that declined 
markedly with rising interest rate. One reason for this empirical paltern can be 
that real income declined for men in the mid 1970s and did not start to rise again 
until the mid 1980s and then only rose slowly. In this way income differentials 
late in the career will not contribute that much to dispersion of lifetime income. 

We can now compare these measures of dispersion with those for cross- 
sections of individuals in a specific year, i.e. the type of information that is regul- 
arly published and forms the public's views on income distribution. Table 2 con- 
tains data on the same measures of dispersion for men in the same age brackets 

' ~ r o m  1975 10 1989, when separate information on capital income is available, its share of total 
income did not exceed 2.6 percent for men born bctween 1924 and 1936 who constitute the main 
saniplc of this study. 

 he non-response rate in thc 1968 survey was below ten perccnt. Those who did not respond 
that year but did so in the next survey in 1974 were also included in the sample. Thcrcfore the non- 
rcspunse rate is very low in this study. 

' ~ n  alternative would bc to merge several cohorts but that would introduce some "bctween- 
cohort'' variation that is irrclevanl for our purposes. 



I)ISPERSION OF L I ~ . F T I M E  INCOME (I951 5 8 .  1960 1989) I.OR DII . I .ERENT COHORTS OF 

MEN 

r:  0% r :  3% r : 6% 
Cohort n Gini C. of v. Gini C. of v. Gini C.  of v. 

Average 0.205 0.407 0.218 0.398 0.199 0.390 

Sourcc~: Own computations from Level of Living Surveys. 

TABLE 2 

DISPI:RSION 01: ANNUAL INCOME FOR MEN I N  DIFFEREN-I AGES, 1966, 
1967, 1968 AND 1970 

(Gini-coefficicnts and cocfficients of variation within parenthesis) 

-- 

Average 0.309 0.334 0.339 0.338 0.323 
(0.630) (0.676) (0.696) (0.721) (0.649) 

S o w c c ~ :  Own computations from Lcvel o r  Living Surveys. The sample sizes are 
approximately 2,000 individuals for each year. 



as our cohorts were in during 1951 to 1989. We have computed these measures 
for the years 1966, 1967, 1968, 1969, and 1970, the years in the middle of the 
period for which we have longitudinal data. The sample is constrained by the 
same selection criteria as in the longitudinal analysis. 

The dispersion is roughly 35 to 40 percent lower for lifetime income compared 
to cross-sections of annual income. This is a marked reduction. Actually, the 
magnitude of the reduction in dispersion is quite close to those reported by 
Blomyuist. He simulated income for employed males from the age of 21 years to 
75. The dispersion of the income concept that comes closest to ours was reduced 
by 48 to 49 percent when the time unit was changed from one year to 55 years. 

Our next ambition is to see what accounts for the discrepancy between the 
dispersions of annual and lifetime income. For this purpose it is useful to follow 
the annual income of cohorts of individuals over the lifetime and look at the 
correlations between annual and lifetime income in various stages of the career. 
Figure 1 provides such information for the cohorts born 1925, 1928, 1931 and 
1934. The most striking pattern in the figure is that the correlations are quite 
low -and in some cases even negative--up to around 25 years of age and are 
rather high after 35 years of age. In general the correlations are around 0.8 after 
the age of 35. One marked drop in the correlations for the cohort born 1925 
around the age of 55 years does not change this general conclusion. Furthermore, 
this finding is also rather robust with respect to the choice of interest rate. 

Additional insight into the life-cycle pattern of income is revealed by Figure 
2 which shows how the dispersion of annual income evolves over the life-cycle 
for 12 different cohorts of men. Except for two single spikes in the data (the age 
of 39 for those born in 1934 and the age of 42 for those born in 1946) the most 
notable pattern is that income dispersion is much higher at  younger age.5 Actually, 
after the age of 30, the Gini coefficients are only slightly above 0.20, or more or 
less of the same magnitude as for lifetime income. 

Hence, it seems as if it is income up to around 30 years of age that mainly 
accounts for the marked discrepancy between the dispersion of annual and lifetime 
income. From around 35 years of age up to 65 years the correlations between 
annual and lifetime income are high and the dispersions are more or less of the 
same magnitude. A practical piece of advice to those who find lifetime income 
more relevant, but only have annual data available, would therefore be to exclude 
the young from the analysis and focus only on the prime-aged. 

The reasons for the diirerent pattern for the young are not difficult to imagine. 
Variation in the length of schooling will produce large income variation up to 
around 25 years and also tends to make correlations between annual and lifetime 
income negative. High job mobility with several temporary jobs before getting a 
more permanent match with an employer probably also helps explain the data. 

The evolution of income distribution over time is of great interest both from 
political and scientific points of views. The diverging experiences of Sweden, the 

'A closer examination of the data has revealed that it is one single person per year with extl-cmely 
high capital gains ("inkomst av tillfall~g fiirviirvsverksamhet") that explains the spikes. 







U.K. and the U.S.A. during the 1980s have, for example, sparked both political 
discussion and scientific inquiry. It  is a weakness, however, that this discussion 
and research almost entirely focus on annual income. There is a need for additional 
information that shed light on the implications for lifetime income. A convenient 
vehicle for this purpose is a measure of income mobility proposed by Shorrocks 
(1978). The notion behind this measure is that income are immobile or rigid if 
the relative positions of individuals are constant over time. If, on the other hand, 
individuals frequently change positions in the income structure from one year to 
another, there is high income mobility. 

The formal definition of Shorrocks measure is: 

where 1 is a measure of dispersion (here we use the squared coefficient of variation 
in our computations; Y(to, t,,,) equals income from the end of period to until 
period t , , , ;  wk is the share of total income for the whole period that is received in 
period k ;  and k = 1, . . ., In denotes time periods. 

Shorrocks has shown that for a wide class of inequality measures, the disper- 
sion of income over many periods, i.e. the nominator on the right hand side, is 
less than or equal to the income-weighted average of dispersion for the single 
periods, i.e. the denominator on the right hand side. Therefore, M cannot be be 
negative. Furthermore, M becomes 1 if there is no dispersion in total income over 
many periods. This means that income differentials in single periods completely 
counteract each other to make total income during the many periods completely 
equal. 

We will now use Shorrocks measure to look at the evolution of income 
mobility in Sweden. Given the nature of the data, it is natural to divide the period 
1951 to 1989 into periods of 8 years and compute measures of income mobility 
for these periods. We will look at the following time periods: 195158, 1960-67, 
1966-73, 1974-1 981 and 1982 -89. We want to have a break between 1973 and 
1974, to take into account that in the latter year some transfers like sickness pay 
and unemployment benefits became part of tax assessed income. 

The results in Table 3 show first of all that income mobility falls with age. 
This is hardly surprising in light of the information in the previous section. Our 
basic issue, however, is whether income mobility has changed over time for given 
age groups and in that case in which direction. The pattern is somewhat erratic 
which precludes strong statements, but if there is any tendency in the data it is 
in the direction of higher income mobility over time. In particular, the age groups 
25-30 years and 31L40 years seem to have experienced higher income mobility 
over time. It is also interesting to note that income mobility seems to have been 
slightly higher during the period 1982-89 than 1974-81. For men the increases in 
income mobility for the age groups 20-24, 31-40 and 51 58 years are considerably 
higher than the declines for the age groups 16--19, 25-30 and 41 50 years. Even 
for women the tendencies to higher income mobility dominate for these two time 
periods. 

384 



TABLE 3 

THE EVOL~ITION 01: J N C O M F  Mon11.1-IY FOR VAKIOCIS AGE GROUPS 
(Shorrocks measure) 

Age at the Start of the Period 

Period 1 6  19 

Men 
0.33 0.14 
0.43 0.28 
0.39 0.29 

- - -  

0.39 0.38 
0.47 0.37 

Women 
0.38 0.25 
0.48 0.35 

SOIIIW: Own computations lion1 Lcvel of Living Surveys (LNU). 
N m :  The figures are averages of mobihty mcasures for various age cohorts. In 

1974 some transfers becanic included in tax assessed income. 

The implication of rising income mobility is that the dispersion of income 
over longer periods has decreased (or increased at a lower rate) relative to the 
dispersion of single years. This is useful additional information when the distribu- 
tional consequences of the 1980s are considered. 

It is natural to conlpare the results in this section with those of Gustafsson 
(1992). 1le studied income mobility for seven cohorts of Swedes (born between 
19 13 and 1943) over the period 1971 1980. He used an income concept that is 
very close to the one in this study, but had the Gini coefficient as the basic 
inequality measure instead of the squared coefficient of variation.' Using Shor- 
rocks measure of income mobility, he investigated how sensitive the measure is 
to the length of the period. He found that n~obility increased from around 0.05 
for two years to around 0.25 for ten years; the reduction was rather quick from 
two to five years and stabilized thereafter. For the period of eight years his num- 
bers ranged from 0.19 to 0.27. which is quite close to those in this study. The age 
pattern was mainly the same, even though he obtained somewhat higher mobility 
for the cohorts born 1913 and 1918 than for those aged 51-58 years in our Table 
3. 

In  this study we have been able to use longitudinal data on total income 
from 1951 to 1989 (with exception for 1959) for a representative sample of Swedish 
men. That is, we have data for 38 years. Our three most important findings were: 

(i) According to the Gini coefficient and the coefficient of variation, the 
dispersion of income during 38 years is around 35 40 percent lower than 

"Gustafsson used total income hefore deductions of dcficits in certain sources of income ("sam- 
manriknad inkomst") whereas t h ~ s  study is based on total income n/tw such deductions ("sammanrak- 
nad nettoinkomst"). The correlation bctween these inconic measurrs was around 0.95 during the 
1970s and thc differences in mean and coefficient of variation were small. 



for cross-sections of annual income. T h ~ s  result is in conformity with 
those obtained in a simulation study of Sweden. On the other hand, our  
results are not sensitive to  the choice of interest rate, whereas the simula- 
tion results were. 

(ii) It is mainly the young that accounts for the discrepancy in dispersion 
between lifetime and annual income. After 35 years of age, the correla- 
tion between annual income and lifetime income is quite high and the 
dispersion of annual income is of approximately the same magnitude as 
lifetime income. 

(iii) There is a slight tendency to higher income mobility in Sweden over the 
period that we have studied. Therefore the evolution of lifetime income 
distribution is probably more favourable than the evolution of annual 
income. 
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