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Introduction*

Social scientists have for a long time strived for making international comparisons of income distri-

butions. Thanks to the Luxembourg Income Study (LIS) such comparisons have recently acquired

much more credibility than earlier efforts, since the researchers behind LIS have Invested heavily in

bridging gaps in comparability. The recent study published by the OECD, Atkinson, Smeeding

Rainwater (1995), documents both the levels of annual income inequality in the LIS countries and

the large number of comparability issues that such a study raises. One of the findings in this, and

other LIS -based studies is that the Nordic countries (except Denmark, which is not included) are

ranked among those countries with the lowest degree of annual income inequality and the United

States as one of the countries with the highest degree of inequality.

Many economists argue that the inequality of incomes received during one single year is a

special, albeit important case. It has long been recognized that there may be high annual income

inequality even if individuals are given equal opportunities. This can be due to e.g. a non-uniform

structure of life-cycle earnings. The more individuals (or households) move over time up or down

the income ladder, the more income inequality in a single year will deviate from that found when

income is measured over a longer time period. It is both relevant and interesting to know what

happens to inequality when the accounting period is extended.

Even though the picture of income inequality can change when income mobility is taken into

account by extending the accounting period, there is - as Atkinson, Bourguignon Morrisson

(1992) put it - "no total agreement whether income mobility is good or bad". Those who have

claimed that income mobility is good have argued that it enhances both equity and efficiency, in

that it provides economic incentives. Milton Friedman has expressed this view in a passage in

Capitalism and Freedom (Friedman 1962):

A major problem in interpreting evidence on the distribution of income is the need to

*This paper was first presented at the NEF Workshop on Income Distribution, 26-27 September 1994, Aarhus,
Denmark.
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distinguish two basically different kinds of inequality; temporary, short-run differences

in income, and differences in long-run income status. Consider two societies that have

the same distribution of annual income. In one there is great mobility and change so

that the position of particular families in the income hierarchy varies widely from year

to year. In the other, there is great rigidity so that each family stays in the same

position year after year. Clearly, in any meaningful sense, the second would be the

more unequal society. The one kind of inequality is a sign of dynamic change, social

mobility, equality of opportunity; the other of a status society. The confusion behind

these two kinds of inequality is particularly important, precisely because competitive

free-enterprise capitalism tends to substitute the one for the other. Non-capitalist

societies tend to have wider inequality than capitalist, even as measured by annual

income, in addition, inequality in them tends to be permanent, whereas capitalism

undermines status and introduces social mobility.

This passage captures most of the arguments that have been raised in favor of income mobility.

First, it is a sign of a dynamic and hence more flexible, or efficient, economy. This has also been

emphasized by Peter Hart (1981) who writes: "it is mobility which provides the sticks for those

who do not wish to move down the distribution and the carrots for those who wish to move up".

Second, Friedman emphasizes that income mobility contributes to social mobility or equality of

opportunity. No doubt, this is correct in the sense that the income history of an individual will not

be as important for the future as it otherwise would be. Third, high income mobility will, all else

equal, make lifetime income more equal. The counter argument recognizes that lifetime income is

not necessarily a complete measure of inequality. If it is costly for the individual to transfer income

from one period to another and if there is uncertainty about the future, the income received in

a given period will also matter for his or her welfare. Amartya Sen concludes a discussion of the

issue by saying that cross-section and lifetime inequality "supplement each other, reflecting two
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different aspects of it".'

The discussion above demonstrates the importance of comparing income inequality across na-

tions based also on longer time periods than one year and for comparing income mobility along

with income inequality across countries. As the LIS-project has demonstrated, attaining compa-

rability in a single year is a time-consuming and demanding task. Doing so for multi-year studies

has only rarely been attempted. 2 Using data based on income tax records for the Scandinavian

countries and interview data for the United States, this study explores the following questions:

1. What is the ordering of countries with respect to income inequality and does this ordering

change when the accounting period for income is lengthened from one to several years?

2. What is the ordering of countries with respect to income mobility?

We study these questions using longitudinal data sets from four countries: Denmark, Norway,

Sweden and the United States. We study the income mobility of individuals by use of three income

concepts: earnings, family market income and disposable family income. We observe the incomes

from 1980 to 1990, as well as conducting some analyses on more complete data from 1986 to 1990.

The precise definitions of income concepts and population and time units are given in Section

2. Since country-specific micro data have been available we have been able to employ identical

definitions of basic units. Indeed, our choices of definitions are to a large extent motivated by the

need for comparability between the countries we study.

The paper is structured as follows. We discuss in Section 2 the nature of the problems involved

in doing a cross-national comparison using longitudinal data and briefly present the data sets as

well as the methods we use. In Section 3, we briefly sketch some relevant differences in the macro-

economic environment between the countries. Section 4 contains the results which are summarized

and discussed in Section 5.

'See his contribution to the stimulating discussion of the issue in Krelle & Shorrocks (1978).
2 Burkhauser & Poupore (1995), Burkhauser & Holtz-Eakin (1995) and Burkhauser, Holtz-Eakin & Rhody (1994)

are examples of cross-national longitudinal income distribution comparisons. We compare our findings with theirs.

5



2 Data and methods

2.1 Data

There are a large number of specific choices to make in a study of this sort, in the making of

which the need for similarity across countries has to be borne in mind. We need to specify the

time period(s) to cover, the relevant income receiving unit (individual, family or household) and

the appropriate unit of analysis (individual, family or household, again). We also need to decide

on what income concepts to study, how to delimit and choose the populations to be researched,

and, depending on what income and analysis units are chosen, we have to specify an (at least

implicit) equivalence scale. Theory gives little guidance for choosing among alternatives. As most

international comparisons of income inequality to date deal solely with comparisons of incomes

over one year, we can not rely on an established tradition either.

Institutions differ between countries in ways that complicate all choices. For instance, how

should (and can) cohabiting couples be treated: as a married couple or as two um-elated individu-

als? To exemplify the difficulties one encounters in choosing among such alternative definitions in

a cross-national study, consider the following. In Denmark and Norway, homosexual couples can

enter a legal relationship, and should on at least as good grounds as cohabiting couples be treated

as a family. However, in most countries we have no information about the relationship between

two adults of the same sex who share their living arrangements. 3

The income concepts we use are described below. The most important difference to some

common practices is that we gross count capital income instead of subtracting interest paid on

loans. We have also settled for including all work-related social transfers in earnings. Public sector

transfers that are not work-related, but either universal or means-tested are defined separately.

3A few words on the process we used to arrive at the particular choices might illuminate issues. The authors
of this paper have convened for three meetings to discuss the definitions to be used, each time iterating between
what we wanted to do and what we could do, given the constraints of the particular data sets to be used. It is in a
study of this sort very important that income and other concepts are highly comparable. One therefore often has
to back away from the ideal definitions to feasible ones, where feasibility is defined in terms of the least common
denominator.
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We study the distribution of: (1) earnings of those who had strictly positive earnings in every

year;4 (2) the market income of individuals over the time period and (3) the disposable income of

individuals. We define earnings (1) as the individuals' earnings plus work-related transfers, such

as unemployment insurance, sick pay and part-time pensions. For (2) and (3), the unit of analysis

is the individual but the income receiving unit is the family. Market income consists of factor

incomes. Disposable income is (market income - taxes paid + (non-work-related social transfers

excluding social assistance and income in-kind)). Again, the exclusion of certain transfers is data-

driven. We study two time periods, namely period 1980 to 1990 (Period 1) and the period 1986

to 1990 (Period 2).

We have chosen to assign the market (and disposable) income per adult member to the individ-

uals we study, rather than to assign a (conventional) equivalent income (defined over all members

in the household), i.e., for a married couple, we divide the sum of each spouse's market (dispos-

able) income by two and assign the resulting number to each spouse. The "family" we define as

consisting of the head and the spouse, if they are married, and as the individual in all other cases.

We ignore income from other household members, adults and children alike. This means that we

also ignore the income of the partner in a co-habiting couple. This is a choice that is dictated by

the need for comparability across countries.

Our choice not to use an equivalence scale - other than that implied by the procedure above -

is in part practical and in part a principle. A choice of some particular equivalence scale involves

well-known problems (see, e.g., Jenkins & Lambert (1993)). The main reason, however, is that

we are not always able to find out the structure of the household an individual lives in. For some

countries, for some years, we do not know the number of children in the household, nor do we

know the number of other adults. We have, therefore, settled for the somewhat unsatisfactory and

pragmatic solution, described above. For the period 1986 to 1990, we could partially adjust for

family size. However, in order to preserve comparability with the longer time period, we use the

4In including only those with positive earnings, we use the same criterion as Gottschalk tgz Moffitt (1994) in their
study of earnings mobility among males in the United States over the 1980s.



same procedure there.

There is another way of viewing this problem. Use of an equivalence scale is motivated by the

wish to compare levels of welfare across households with different structures ("needs" ). Thus, to

compare mobility in equivalent income is to aspire to compare mobility in welfares. While this

is interesting in its own right, we have here settled for comparing the mobility in incomes, i.e.,

mobility in money that accrues to the adult members of the household. Note also, that to be able

to interpret mobility in equivalent income as mobility in welfares, one has to have a high degree of

confidence that the equivalence scale used is, indeed, the correct and true one. To put it mildly,

such a consensus can not be found in the literature.

Negative disposable or market incomes are censored at zero in each year.5 The proportions of

zero and negative incomes (available from the authors on request) vary somewhat from country

to country and by income concept but are at the very largest below 5 percent. All incomes are

expressed in 1990 prices in each country's own currency, using the consumer price indices. Since it

is income inequality, rather than the level of living we are comparing we have not used any method

for converting domestic currencies into comparable units.

The cohorts that we study are as follows. In the first period we study individuals born between

1927 and 1951. The youngest sample members are 29 in 1980 and the oldest are 63 in 1990. In the

second period, we include persons born between 1927 and 1961, which makes the age range 25 to

63. These choices are primarily to enable the study of the working-age population, those expected

to be responsible for their standard of living. Also, we want to use consistent age groups within

each of the two time periods. For all samples we only include those who lived in the country during

the whole period.

When comparing the results reported here with the results of other studies, differences in choices

of definitions should be borne in mind. Note also that this study differs from the conventional

income inequality study in that we also report standard errors for our estimated Gini coefficients.

5Incomes are first added up in the family and then censored at zero if they are negative.
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2.2 Detailed data descriptions

Denmark

The Danish data are based on the Longitudinal Data Base (LDB) which is a 5 per cent random

sample of the Danish adult population, covering the years 19764990. The sample is a panel sample,

but it has been supplemented with additional observations (mainly from young generations) during

the years in order to keep it representative for the population. The information in the sample

is register based and stems from tax and income registers, unemployment insurance registers,

educational registers etc. administered by the Danish Statistical Bureau. 6 The master sample is

described in greater detail in Westergård-Nielsen (1984).

The calculation of Gini coefficients for Denmark are based on two sub-samples from the 5

percent master sample. The Gini coefficients of earnings are based on a random 1 per cent sample

of the Danish population. Since the calculation of Gini coefficients are based on a sample which

contains only individuals having a positive wage income or unemployment payments in each of the

years, the 1 per cent sample reduces to only 7997 individuals in these calculations. The information

on income distribution based on the household as the income unit come from a 0.5 per cent random

sample of the Danish population.

Earnings. The annual wage income (lønindkomst) and the unemployment payments (arbejdsløshedsdag-

penge) are defined as the amounts registered by the tax authorities. The registration of wage income

is based on the employers' pay-rolls. Unfortunately, for confidentiality reasons, all income variables

have been censored at 200,000 DKK for the years 1980-.1981, implying that the Gini coefficients

for these years underestimate inequality.

The income as self-employed or assisting spouse is not included in the wage income concept.

Thus, wage income is not equal to "labor income". In the Danish data it is not possible to separate

out labor income from working as self-employed or assisting spouse.

6Thus, the sample does not suffer from the traditional types of sample attrition.
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Market income. The household market income (bruttoindkomst) includes wage income, capital

income (positive or negative), income as self-employed or assisting spouse, unemployment insurance

payments and taxable public transfers (public pensions, public grants for students etc.).

Disposable income. Disposable household income is calculated as the market income of the

household, net of income taxes, but including some non-taxable transfers. Income taxes are cal-

culated by applying the Danish tax rules for each of the years on the variable taxable income

(skattepligtig indkomst) which is included in the LDB.

The only sources of public transfers which are included in the disposable income concept, are

child allowances (børnetilskud børnefamilieydelse) and housing subsidies to renters (boligsikring).

Until 1986, child allowances were means-tested against household income, but since 1987, child

allowances have been flat rate, only dependent on the number and the age of the children.

Norway

The Norwegian estimates are based on data from Statistics Norway's Income Distribution Survey

(IDS) and Tax Assessment Files (TAF). These data sources are based on filled in and approved

tax reports. The IDS provides detailed information about reported incomes, legal deductions,

taxes paid and transfer payments received. The TAF contains income from labour and taxes. The

estimated inequality and mobility indices are based on data from 2047 persons in the IDS and

621804 persons in the TAF. Both surveys are panels. The TAF covers years beginning in 1967 and

the IDS covers the years 1986-1990, corresponding to our long and short periods.

Earnings. The Norwegian earnings variable is lønnsinntekt - wage and salary income and taxable

workrelated income transfers such as unemployment and sickness payments.

Market income. Market income adds self-employment income and capital income to earnings,

markedsinntekt = lønnsinntekt 4- netto næringsinntekt (for fradrag for avskrivninger og fondsavset-

ninger) brutto kapitalinntekt (for fradrag for gjeldsrenter og underskudd i borettslag)
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Disposable income. Disposable income adds to market income all social transfers except social

assistance and deducts direct taxes, disponibel inntekt markedsinntekt overføringer (ytelser fra

folketrygden ÷ tjenestepensjon livrenter o.l. ÷ bidrag o.l. -i- barnetrygd 4- bostøtte stipendier

forsørgerfradrag) - skatt.

Sweden

All Swedish data are taken from the Level of Living Surveys (See Erikson Sc Åberg (1987)). All

income variables that we use originate from tax-based registers and not from the interviews.

Earnings. Like all other Swedish income variables, earnings stem from tax-based registers. The

exact definition is inkom.st av tjiinst - income from labour. This income concept consists of wage

and salary income paid by the employer. In addition, taxable work-related income transfers, such

as unemployment insurance and sickness payments are included, as well as part-time pensions and

maternity leave payment. The income that self-employed get from their business is not included.

Market income. Market income adds to earnings other sources of income. These are: (1)

capital, (2) own business, (3) real estate and (4) farm income. The Swedish income concept is

sammanrianad inkomst - total income - with the exception that we exclude capital gains7 to

achieve comparability with the other countries.

Disposable income. The measure of disposable income is obtained by adding the income (mar-

ket income) of both spouses. From this total factor income we subtract income taxes and add the

largest non-taxable transfers, namely child allowances. We are unable to include the non-taxable

housing allowance (bostadsbidrag) or social assistance (socialbidrag).

Inkomst av tillfialig förviirvsverksamhet

11



United States

The U.S. data are taken from the Panel Study of Income Dynamics (PSID) (Morgan, Duncan, Hill

Siz Lepkowski 1992, Hill 1993). The PSID is a panel of households that was started in 1968 and

consisted at that time of about 5000 households. The most complete information in the PSID is

about the household head and the spouse. Children of PSID heads who move and form their own

households are also followed over time, i.e., they are interviewed annually. All information in the

PSID is collected by interviews, mostly by telephone. Validation studies have found the income

data in the PSID to be of quite high quality (see e.g. Bound & Krueger (1991)). Non-response,

which can be a very serious problem in long panels, appears not to be very high and can, by and

large, be considered random.

The U.S. data differ in some respects from those available for the other countries. The income

data are based on interviews and (especially non-random) measurement error is likely to be more

of an issue and the concept of disposable income less complete. For instance, the PSID only has

information on federal, not on local or state income taxes. We only use information about the

head and the spouse, i.e., income from other household members is ignored. In calculating the

various statistics, we use sample weights, the use of which yields population level statistics.

Earnings. The PSID has complete information on labor income for heads and wives. We use the

variables total labor income for each spouse separately. Unfortunately, this includes the estimated

labor part of business income. Wages and salaries, a variable free of such estimated numbers, is

not available for the wife. The estimated part of business income is likely to increase measurement

error and thus lead us to overestimate mobility of earnings in the United States.

Market income. We use the PSID variable "total taxable income" of head and wife as our

market income. Since some parts of taxable income are recorded jointly, we assign each spouse

one half of the value of this variable.
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Disposable income. Our measure of disposable income is arrived at by adding non-taxable

transfers, such as e.g. Aid to Families with Dependent Children, to market income and by sub-

tracting taxes from this. As described above, only federal taxes are subtracted, local and state

income taxes are ignored since they are not available. Local and state taxes,. however, are quite

small relative to federal.

2.3 Measurement of income inequality and income mobility

The Lorenz curve captures the essence of inequality when inequality is defined as the deviation from

the state of equality and restricted to satisfy the principles of transfers and scale invariance. This

implies that inequality depends only on relative incomes and, moreover, will decrease if income is

transferred from a richer to a poorer individual without changing their mutual positions within the

income distribution. As a method for ranking income distributions the Lorenz curve is incomplete,

since no unambiguous ranking of intersecting Lorenz curves can be attained without weighting the

deviations between Lorenz curves at different parts of the distribution. This problem is the major

motivation for deriving summary measures of inequality explicitly in terms of the Lorenz curve.

A prominent example is the Gird coefficient which is employed in this study. The Gini coefficient

G is related to the Lorenz curve L in the following way:

G = 1 — 2 I L(u)du. (1)

The normative implications of using the Gini coefficient have been discussed by, e.g., Sen (1973)

and Yaari (1988).

In general, income inequality may be expected to decrease when the length of the accounting

period is increased. The extent to which inequality decreases will depend on the frequency of shifts

in the relative positions within the distributions of annual incomes as well as on the magnitude of

changes in the annual relative incomes. Thus, in order to reflect this relationship between income

mobility and income inequality, measures of income mobility should depend on the magnitude of
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the changes in annual incomes arising from shifts in the individuals' position over time. Note

that the conventional measures based on transitions between deciles or quintiles lack this property

and are therefore less appropriate measures of income mobility. This follows from the fact that

even minor changes in annual incomes may result in frequent shifts between deciles or quintiles,

suggesting a high degree of mobility.

As an alternative to the transition matrix approach, Shorrocks (1978) introduced a family of

mobility measures which incorporates the close relationship between income mobility and income

inequality. This approach defines the state of no mobility to occur if the annual individual income

shares are constant over time. The present study, however, rests on a slightly different definition

which states no mobility if the annual ranking positions of every individual remain constant over

time. As opposed to the definition proposed by Shorrocks (1978), our alternative definition allows

for the introduction of a measure of mobility based on the Gini coefficient. Note, however, that

both approaches relate mobility to inequality by measuring mobility as the degree of reduction in

inequality when the accounting period of income is extended. The Shorrocks approach has previ-

ously been used by Björklund (1993) who used the coefficient of variation to define a measure of

income mobility, while Aaberge Wennemo (1993) and Gustafsson (1994) used the Gini coefficient

as basis for measuring income mobility.

Consider a period of T years and let G and p be the Gini coefficient and the mean of the

T-year distribution of income. Furthermore, let Gt and pt be the Gini coefficient and the mean

of the distribution of income in year t. To arrive at a measure of mobility it appears useful to

introduce the "natural" decomposition of the Gini coefficient, (see Rao (1969)) from which the

following inequality can be easily derived,

G < E 1Gt,
t=1

(2)
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and

G =E I--41-Gt
	

(3)
t=1

if and only if all individuals maintain their position within the distribution of annual income in

all years. The T-year inequality is strictly less than the weighted average of the inequality within

the separate years unless no individual position shifts take place. Thus, when individuals change

their annual rank positions equations (2) and (3) suggest that M defined by

M = 1 \--,T
z-dt=1 p

is an appropriate measure of mobility. The minimum value of M, zero, is attained if and only if

there is no mobility. The maximum attainable value of M, one, occurs when complete equality

in the distribution of the T-year incomes arises from income mobility. The mobility index M

provides guidance to the second of our questions, namely the ordering of countries with respect to

the mobility of incomes.

3 Macroeconomic background - with special reference to income

inequality and mobility

Beyond the obvious difference in the sheer size of the economies, the four countries between which

we compare recent trends in the distribution of income differ in a number of respects. The present

section summarizes some of the differences which are expected to be of special relevance regarding

income inequality and mobility. The main emphasis is on differences in labour market trends from

1976 to 1990, which covers the two time periods we study.

Labour market trends and public sector policies regarding benefits and taxes influence the

distribution of all our three income concepts, i.e. earnings, market income and disposable income.

The major difference in unemployment performance shown in Figure la has a potential impact

G
(4)
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Figure 1 Macroeconomic indicators, 1976-1990

(a) Rate of Unemployment in the United States and
the Scandinavian Countries, 1976-1990

(b) Public Sector Employment Share, 1976-1990

(c) Participation Rates for Women, 1976-1990

Source: OECD (1993a).

(d) Income Transfers Received by Households rela-
tive to GDP, 1976-1990

on both earnings inequality and earnings mobility. Until the mid-1980s unemployment profiles

resemble each other in Denmark and the United States - at a high level - and in Norway and

Sweden - at a low level.

As seen from Figure 1(a), national unemployment profiles show a completely different pattern

from 1986 to 1990 (period 2 in our analysis), with increasing unemployment in Denmark and

Norway, and decreasing unemployment in Sweden and the United States.

The impact of unemployment on earnings inequality depends on the dynamic structure of
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unemployment. Consider a situation where most of the inflow to unemployment is displaced

workers with a low outflow rate to employment, i.e. a situation where unemployment duration is

long. If tenure is an important factor in explaining the distribution of earnings, the displacement

losses of laid off workers will be high. In the United States, both inflow and outflow rates are high in

international comparison implying on average short unemployment duration. On the other hand,

since tenure is an important factor in explaining earnings inequality, cf. Topel (1991), a number of

workers will experience a significant reduction in post- compared to pre-unemployment wages. The

Scandinavian countries differ in this respect as the tenure effects are small (Westergård-Nielsen

1995).

There were major differences in unemployment dynamics between the Scandinavian countries.

In Sweden, where unemployment remained low throughout the period covered by the present study,

the inflow rate to unemployment was very low while the outflow rate was only slightly lower than in

the United States (Hartog Theeuwes 1995), implying a short average duration of unemployment.

Combined with a small impact of tenure on the level of earnings, the consequences of unemployment

for earnings inequality and mobility are expected to be small in Sweden in the years before the

large increase in unemployment in the 1990s. Denmark was in a different situation, having a much

higher level of long-term unemployment in the 1980s than the other Scandinavian countries. As

tenure effects are small also in Denmark, displacement losses appeared more as the consequence of

more unemployed people either leaving the labour force or being employed temporarily in labour

market programs, with a compensation lower than the pre-unemployment wage.

The generally lower level of displacement losses in the Scandinavian countries due to unem-

ployment is also related to the major difference regarding union density compared with the United

States. In Denmark and Sweden union density is about 80 per cent, in Norway about 60 per cent,

while union density in the United States has declined to about 10-15 per cent. Both Freeman

(1988) and OECD (19930 suggest that the low inequality in the distribution of earnings in the

Scandinavian countries might be due to the combination of high union density and - until recently
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- a centralized system of collective bargaining. Furthermore, the high union density is accompa-

nied by high minimum wages for adult workers, which will restrict the impact from unemployment

on the inequality of earnings.

Another factor that is likely to have a large influence on earnings inequality and mobility is

the public sector share of total employment. Earnings differentials are smaller in the public than

in the private sector (Pedersen, Schmidt-Sörensen, Smith Sc Westergård-Nielsen 1990, Zetterberg

1990). Furthermore, public sector employment is less exposed to cyclical and structural changes

that in turn generate earnings mobility. Figure 1(b) shows the difference in the period 1976 to

1990 between the Scandinavian countries, where the share of public sector employment increased

to about .30 at the end of the 1980s, and the stable U.S. level around .15.

Related to the sectoral distribution of employment, there are also large inter-country differences

in the participation rates of women, shown in Figure 1(c), partly reflecting the importance of the

public sector as a major employer of female labour. Female labour force participation increased

in all four countries. The difference in female labour force participation between the Scandinavian

countries and the United States is smaller if the number of hours worked is taken into account -

the frequency of part-time work is about .40 among Scandinavian female participants compared

to about .25 in the United States (Drobnic Sz Wittig 1994, Rosenfeld Sc Birkelund 1994).

The participation rate of married women may affect the inequality of household market and

disposable income. Transition rates between employment and non-participation are lower for

married women in the Scandinavian countries than in the United States (OECD 1991). Since

married women in Scandinavia predominantly work in the public sector - which is more resistant

to cyclical chocks - the higher and more stable level of female participation in the Scandinavian

countries will exert a stabilizing influence on average market as well as disposable income per

person in the household.

Finally, the big difference in the relative size of public income transfers between Scandinavia

and the United States has an impact on the inequality of average disposable income per person in
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the household. We show in Figure 1(d) the ratio of public income transfers to households relative

to GNP. Again, the shares in the Scandinavian countries are higher and increase over time, in

contrast to the stable, lower level found in the United States.

Taking unemployment insurance as a case, the impact from unemployment on disposable in-

come differs very much between Scandinavia and the United States, and to a lesser degree also

between the individual Scandinavian countries. On all parameters, i.e. coverage, benefits relative

to pre-unemployment wages and benefit duration, the Scandinavian unemployment insurance sys-

tems are more generous. The extent to which unemployment reduces disposable income is thus

much smaller than in the United States. At the same time, however, a recent Danish study on

wage mobility based on panel data from 1980 to 1990 (Bingley, Bjorn Westergård-Nielsen 1995)

found that unemployment was the single most important obstacle to upwards wage mobility.

Gottschalk Moffitt (1994) analyze a number of factors that might explain the increase in

earnings instability found in recent empirical studies with U.S. data. No very clear results are

reached, but some of the factors mentioned as likely candidates for an explanation are present in the

Scandinavian countries in the 1980s (Gottschalk Sc Moffitt 1994, 218-219). Like the United States,

the Scandinavian countries experienced a decline in regulation, a disappearance (or decline in the

extent) of administered prices and a general increase in market competition, while another factor

mentioned by Gottschalk and Moffitt, declining unionization, did not occur in the Scandinavian

countries.

After this discussion of potentially important factors in explaining differences in income in-

equality and mobility in the four countries, we proceed in the next section to our empirical results.

19



4 Results

4.1 Main results

We start the presentation of our results by looking at inequality of annual incomes. Figure 2(a)

shows the time-series of our Gini coefficient for earnings during Period 1, Figure 2(c) the same

information for market income, and Figure 2(e) the same information for disposable income (all

also shown in Table A 1). Further, the time-series of inequality for earnings, market income and

disposable income during Period 2 are shown in Figure 2(b) to 2(f) (and Table A 2).

In both periods and with all three income concepts, the United States has much higher in-

equality than the Scandinavian countries. For earnings, the difference in the Ginis between United

States and the Scandinavian countries exceeded 0.1 during the years 1980-1990 (Figure 2(a)).

The differences are of comparable orders of magnitude for disposable income and market income. 8

There is also a marked trend in inequality of all income concepts. 9 Both of these findings are in

line with earlier research and lend credibility to our choices of populations and income concepts;

e.g., the discrepancy between the United States on one hand and Sweden and Norway on the other

has been found in analyses of the LIS data (see e.g. Atkinson et al. (1995)). That inequality

increased substantially in the United States throughout the 1980s is well established.

81n judging whether these differences are "small" or "large", the reader can use the property that the Gini
coefficient equals half the expected percentage difference between two randomly drawn individuals in the population.

9In looking at the trend in earnings inequality in the United States, it should be recalled that our sample is very
different from commonly used samples. In particular, the fact that we include both men and women, and restrict
the analysis to those who had positive earnings in every sample year, leaves us with a sample that is quite different
from commonly used samples, that are cross sections (disregarding the restriction to a balanced panel) or restricted
to men.
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The differences between the Scandinavian countries are small compared to the differences be-

tween these countries and the United States. The largest inter-Scandinavian differences are found

for market income in the last two years of Period 2 when the differences between Sweden and

Norway are .075 and .072. For all other income concepts and periods the differences never exceed

.05.

Table 1 Gini coefficients of over-time average income

(a)Period 1 average income (1980-1990)

Average

Earnings
Market
income

Disposable
income

Denmark Gini 0.220 0.219 0.204
SE(Gini) (0.002) (0.004) (0.003)

Norway Gini 0.256
SE(Gini) (0.000)

Sweden Gini 0.234 0.204
SE(Gini) (0.004) (0.004)

United States Gini 0.342 0.369 0.305
SE(Gini) (0.014) (0.010) (0.009)

(b)Period 2 average income (1986-1990)

Average

Earnings
Market
income

Disposable
income

Denmark Gini 0.232 0.245 ' 	 0.224
SE(Gini) (0.002) (0.003) (0.003)

Norway Gini 	 - 0.278 0.263 0.197
SE(Gini) (0.000) (0.007) (0.006)

Sweden Gini 0250 0.211 0.183
SE(Gini) ' 	 (0.004) , (0.003) (0.003)

United States Gini 0.356 0.383 0.321
SE(Gini) (0.011) (0.007) (0.007)

Source: Authors' calculations from Danish, Norwegian, Swedish and U.S. longitudinal data.
Note: Standard errors in parentheses. See Section 2 for details on sample and variable definitions.

By comparing the inequality of market and disposable income we also get an estimate of

the equalizing effect of taxes and child allowances, albeit under the assumption of no behavioral

responses. Our results indicate that taxes and transfers in Norway and the United States lead to

the by-far greatest reduction in inequality. The difference between the Gini coefficient of market

and disposable income clusters around .07 for Norway and the United States in Period 2. The
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difference in Sweden is around .03, whereas in Denmark the differences are smaller. 10 It should

be be kept in mind, though, that a larger number of transfers are included in disposable income

in Norway and in the United States than in the other two countries. Moreover, the U.S. transfers

are in general means-tested and are therefore strongly redistributive as measured by the first-order

incidence method.

We continue with comparing single-year inequality with multi-year inequality, our Question

1. Table 1(a) contains the numbers for Period 1 and Table 1 ( 3) those for Period 2. For Period

1 the results are quite clear; inequality is highest in the United States for all income concepts

and the differences against the Scandinavian countries are fairly large. There is, however, a slight

tendency for the differences to be smaller when incomes are averaged over several years than in

single-year inequality comparisons. For example, the absolute difference in the Gini coefficients

for disposable income between the United States and Denmark is .1 when the average of income

over eleven years is used. The differences in the Gini coefficients of annual disposable incomes are

larger. The differences between the Scandinavian countries are relatively small and the ordering

of the Scandinavian countries depends on the income concept. The pattern for Period 2 is similar

in the sense that inequality is higher for the United States than for the Scandinavian countries.

An interesting finding is that the equalizing impacts of taxes and transfers, in the mechanical

sense used above, are of similar magnitudes when the time period is extended from 1 to 5 or 11

years. This means that extending the accounting period does not deprive the "welfare state" of

its equalizing effect.

Finally, we turn to the comparison of income mobility, our Question 2. The numbers in Table

2(a) for the longer period show that mobility of earnings is higher in the United States than in

the Scandinavian countries. The United States also has higher mobility than Denmark in market

and disposable income for this period. However, mobility in the distribution of market income in

lc/The differences we estimate for Sweden are only about one half as large as those estimated by Björldun.d, Palme
& Svensson (1995). The most likely reason for this discrepancy is that they take the number of children into account
when calculating equivalent income. In particular, the equalizing effect of child allowances is larger in doing so.
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Table 2 Mobility indices

(a) Period 1 (1980-1990)

Mobility

Earnings
Market
income

Disposable
income

Gini Gini Gini
Denmark 0.080	 ' 0.076 0.078
Norway 0.069
Sweden 0.073 0.135
United States 0.109 0.097 0.092

(b) Period 2 (1986-1990)

Mobility

Earnings
Market
income

Disposable
income

Gini Gini Gini
s Denmark 0.057 0.046 0.054
Norway 0.053 0.070 '	 0.075
Sweden ' 0.045	 ' 0.078 0.094
United States 0.051 ' 0.062 0.060

Source: Authors' calculations from Danish, Norwegian, Swedish and U.S. longitudinal data.
Note: Standard errors in parentheses. See Section 2 for details on sample and variable definitions.

Sweden is higher than in the United States. Turning to Table 2(b), we can see that the mobility

indices, as expected, are lower for the shorter period. The mobility order of countries is consistent

with the long period, in the sense that the countries that were ordered using data from Period 1 are

not re-ordered in Period 2 - e.g., Sweden is more mobile on market income than the United States,

which in turn is more mobile on market and disposable income than Denmark. The estimated

mobility indices for Period 2 suggest that the United States has less mobility than Sweden and

Norway, followed only by Denmark.

We are somewhat surprised to see that mobility in the distribution of disposable income is

higher than in that of market income for all countries, except the United States, in both periods.

We had expected that the "welfare state" in terms of taxes and transfers would smooth income

over longer periods and thus reduce mobility even more for disposable income than for market

income. In the light of these results, this does not appear to be the case. To understand this

particular aspect of our results requires further study. One possible reason could be that we do
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not adjust incomes to reflect changes in, e.g., the number of children living in the household.

4.2 Sensitivity analyses

There is always a risk in a study of this type that the conclusions are sensitive to some specific

choices. Given the large number of choices to be made, it is for all practical purposes infeasible

to examine the effect of altering these choices on the conclusions. Thus, we have chosen to study

whether a few specific issues, if handled differently, would lead us to draw different conclusions.

These are

1. whether restricting the sample to only men, rather than both men and women would alter

the pattern of earnings inequality and mobility;

2. whether the restriction to only treat married couples, rather than similarly treat cohabiting

couples, as families (and hence aggregate their income) is responsible for the fairly high

extent of mobility observed in Sweden;

3. whether the inequality and mobility rankings of the United States is sensitive to the inclusion

of racial minorities;

4. whether the treatment of unemployment benefits as part of earnings influences the extent of

earnings inequality and mobility in the United States.

We deal with each of these questions in turn.

There are larger inter-country differences in the patterns of female than in male labour force

participation. These differences affect both inequality and mobility. Given the restriction that only

those with positive earnings in every year will be included in the sample, different kinds of public

policies will exclude different types of persons. For instance, compare two high-earning women

in Sweden and the United States, who receive the same wage in every year they are employed.

The American woman is on maternal leave for three months following the birth of a child, an

event which will be associated with some earnings mobility. The Swedish woman again might be
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on maternal leave for more than a year, an event which will exclude her from the sample. It is

difficult to disentangle such effects from other types of mobility. Instead of attempting to control

for different sources of mobility, we compare the mobility of male earnings in the four countries,

a comparison that in our view is less sensitive to the interaction of inter-country differences in

work-related public policies and our sample selection criteria.

Table 3 Male earnings inequality and mobility - 1980-1990 and 1986-1990

Denmark rNorway Sweden United Stdes

1980-1990
Average Gini 0.183 0.192 0.200 0.336
SE(Gini) (0.002) (0.000) (0.005) (0.017)
Mobility 0.097 0.090 0.078 0.080

1986-1990
Average Gini 0.208 0.221 0.250 0.357
SE(Gini) (0.002) (0.000) (0.004) (0.013)
Mobility 0.063 0.066 0.045 0.055

Source: Authors' calculations from Danish, Norwegian, Swedish and U.S. longitudinal data.
Note: Standard errors of Gini coefficients in parentheses. Samples include only men with positive earnings in sample
period. See text for definition of earnings and other sample restrictions.

In Table 3 we show the inequality and mobility indices of earnings estimated only for males. The

results are quite striking. The ranking of countries by earnings inequality is similar to that found

for the sample of all positive wage earners; except that for men, earnings are more equal in Norway

than in Sweden. The ordering of countries with respect to mobility is perhaps more interesting.

It turns out that male earnings in the United States are less mobile than those in Denmark and

Norway in both time periods, whilst Sweden turns out to have slightly lower earnings mobility

than the United States.

We were surprised by the fact that the mobility of both market and disposable income were

so high in Sweden. One possible explanation could be that cohabitation without formal marriage

is fairly common in Sweden, as also in the other Scandinavian countries. Our choice to restrict

the pooling of husband's and wife's income to legally married couples and treat two cohabiting
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persons as forming two families would tend to overstate income inequality and mobility." We

are able to experiment with a broader definition of the family, namely we are able to treat those

cohabiting couples as married who have at least one common child who is under the age of 18

(Swed. samtaxerade). In the second half of the 1980s, the "marriage rate" tips formed was 3-4

percentage points higher than the rate of formal marriages.

As can be seen in Table 4, our estimated mobility patterns for Sweden are affected very little

by this experiment. Estimated mobility indices for market income differ only at the third decimal

number from our main results in Table 2. Mobility of disposable income turns out to be slightly

higher than what was found for our main sample. However, no re-ranking of Sweden follows from

these sensitivity analyses.

Table 4 The sensitivity of average inequality and mobility in Sweden to changes in the definition
of marital status

Market
income

Disposable
income

1980-1990
Gini 0.213
SE(Gini) (0.004)
Mobility 0.137

1 986-1 990
Gini 0.212 0.184
SE(Gini) (0.003) (0.003)
Mobility 0.078 0.100

Source: SLLS data files.
Note: For the main results, couples had to be legally married. The numbers in this table stem from a sample where
cohabitation without formal marriage is treated similarly.

There is the possibility that the results for the United States are to a large extent driven by

the fact that the U.S. population is more heterogeneous than the populations of the Scandina-

vian countries, or that the fact that racial minorities in the United States are disadvantaged on

economic terms accounts for both higher inequality and low mobility. The heterogeneity of the

U.S. population is difficult to control for 12 but what we are able to test if the exclusion of racial

"Mobility would be higher both because transitory income shocks, if uncorrelated across couples, would tend
to be smaller relative to permanent components of income and in as far as cohabiting couples marry during the
observation period.

oee however, Björklund SE Freeman (1994) for an attempt to do that. In particular, the authors compared
earnings inequality of Swedish males living in Sweden with that of U.S. males who in the Census report having
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Table 5 Inequality of average income and mobility for households with white heads in the United
States 1980-1990 and 1986-1990

Earnings
Earnings --

male
Market
income

Disposable
income

1980-1990
Gini 0.336 0.335 0.357 0.298
SE(Gini) (0.015) (0.018) (0.011) (0.010).
Mobility 0.112 0.080 0.103 0.096

1986-1990
Gini 0.358 0.353 0.368 0.311
SE(Gini) (0.010) (0.014) (0.008) (0.008)
Mobility 0.059 0.056 0.065 0.063

Source: Authors' calculations PSID data files.
Note: Standard errors of Gini coefficients in parentheses. Sample only includes those persons who in every sample
year lived in a household with a white head. Other restrictions as for main results (see Section 2).

minorities would in some way affect our results. Specifically, we include only those individuals who

in every sample year lived in a household with a white head.

The results, reported in Table 5, do not lend much support to the thesis that our results are

driven by the inclusion of racial minorities. The inequality of all income variables is somewhat

lower in both periods than for the full sample, but the differences are at most around .015. The

United States is well above the Scandinavian countries with respect to all income variables. Income

mobility among whites is slightly larger than for the full sample, but also here, the differences are

in general small and in only one case, that of earnings in the period 1986-1990, is the ranking of

the United States changed.

Our U.S. data on earnings differ in some respect from both what is customary in U.S. studies

and how we have defined earnings in the Scandinavian countries, which naturally raises some ques-

tions about the sensitivity of the inequality and mobility of earnings in the United States. Recall

that the PSID only records unemployment benefits as a separate variable for the household head

in the early 1980s. Thus, we are only able to include unemployment benefits in the definition of

earnings for the long period for the Scandinavian countries. We examine the sensitivity of this by

defining two earnings variables, one which includes unemployment benefits and one which does not.

Swedish ancestry. The results are that U.S. males of Swedish ancestry have more or less the same degree of inequality
as other U.S. males. Thus, they conclude that the heterogeneity of population would not necessarily account for
much of the difference in earnings inequality between the two countries.
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Further, we estimate the inequality and mobility indices for both of these variables for the sample

as defined "normally", i.e., including both men and women, and for the sample consisting solely

of men. The results for annual inequality are shown in Figure 3 and for mobility and inequality of

average income in Table 6.

Table 6 The sensitivity of average earnings inequality and mobility to definition of earnings
variable and sample in the United States 1980-1990

Earnings
without

unemployment
benefits, both

men and
women

Earnings with
unemployment
benefits, both

men and
women

Earnings
without

unemployment
benefits, only

men

Earnings with
unemployment
benefits, only

men

Gini Gini Gini Gini

United States
Average 0.342 0.340 0.336 0.335
Mobility 0.109 0.108 0.080 0.080

Source: Authors' calculations PSID data files.
Note: Standard errors of Gini coefficients in parentheses. See Section 2 for sample definition. For earnings with
unemployment benefits we have included for those years data are available this variable in earnings.

Looking at Figure 3, we can see that the drop in earnings inequality between 1980 and 1983,

which in light of previous research on earnings inequality in the United States is peculiar, is due

to our inclusion of both men and women (see footnote 9). The Gini coefficient estimated for

the sample of men reveals a steady rise in inequality over time. We also see that the inclusion

of unemployment benefits has a negligible effect on the magnitude of earnings inequality in the

United States. The series which include and exclude unemployment benefits appear to be closely

related. This does not preclude that the inequality of average income and/or mobility would be

affected by the discrepancy in the definition of earnings. As Table 6 shows, however, the sample

definition matters much more than treatment of unemployment benefits. The differences in the

Gini coefficients of average income are in the third decimal and are small, and the differences in

the mobility indices are negligible. Mobility, as measured by the Gini mobility index, appears to

be lower for men than for men and women combined.
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Figure 3 The sensitivity of earnings inequality to inclusion and exclusion of unemployment benefits
- United States 1980-1990

Source: Authors' calculations PSID data files.
Note: See section 2 for sample definition. For earnings with unemployment benefits we have included for those years
data are available this variable in earnings.

It is not always easy to interpret the magnitudes of summary measures of inequality and mo-

bility. Are the differences small or large? We illustrate the impact of the level of mobility by

comparing the actual distribution of income with a hypothetical distribution, in which we impose

no mobility. Specifically, we compare the observed distribution of annual earnings over the period

1980-1990 in Norway with the hypothetical distribution that would occur under the assumption

of no mobility. Recall that by definition there is no mobility if the annual rank ordering of each

individual in the income distribution remains the same through time, i.e., the individual with the

lowest average earnings over the whole time period receives the lowest observed earnings in every

year, the second lowest earnings in the average earnings distribution receives the second lowest

observed earnings in every year etc. We have created a hypothetical distribution, based on the
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actual Norwegian earnings distribution, in which we assign to each individual the same rank in

each year that they have in the distribution of over-time average earnings. This procedure keeps

the distributions of annual earnings unchanged. The income distribution obtained by aggregating

these hypothetical distributions over time will give a different distribution of over-time average

income than what actually occurred, enabling us to compare the "effects" of mobility as the dif-

ference in the two distributions.

Table 7 Observed and hypothetical sum of earnings by decile groups over the 1980-1990 period
for Norway

Total earnings 1980-1990
Observed , Hypothetical Change

1 5659 4105 -37.9
10285 9529 -7.9
13526 13322 -1.5
16277 16385 0.7

5 18253 18370 0.6
6 20018 20146 0.6
7 21928 22103 0.8
8 24323 24554 0.9

27882 28287 1.4
10 38946 40296 3.3
All 19710 19710 -0.0

Source: Authors' calculations from the TAF files.
Note: The sum of the lowest actual annual earnings in each year defines the lowest earnings in the hypothetical

hypothetical distribution, the sum of the second lowest earnings the second lowest hypothetical earnings and so on.

We simplify the comparison by looking at the mean income of every income decile in the

two distributions. The hypothetical distribution of annual earnings over the 1980-1990 period

is displayed in Table 7. The comparison of the observed and the hypothetical distribution of

average annual earnings demonstrates that the observed mobility in Norway during the 1980-1990

period had a substantial effect on the bottom decile and a modest effect on the remaining deciles.

Compared to the hypothetical immobile distribution, the bottom decile gained 37.9 percent and

the second decile gained 7.9 percent. The top decile lost 3.4 percent and the ninth decile 1.4

percent. The remaining deciles lost less than one percent. The Gini coefficient of the immobile
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hypothetical distribution was 7 percent higher than that of the observed distribution. Thus, when

the mobility index takes values around 0.1 we may tentatively conclude that income mobility is

very low and has only modest effects on the distribution of income.

Discussion and concluding comments

Our results can be summarized briefly. First, we find that the ordering of countries by inequality

of annual incomes by and large remains unchanged when the accounting period is extended from

one to 11 years (1980-1990). United States is by far the most unequal country even for this longer

period. Second, no unequivocal ordering arises from the comparisons of income mobility between

countries. For the short period (1986 to 1990), the United States comes third in the mobility

ordering for both market and disposable income. For the longer period, the United States has

higher mobility for earnings and disposable income. For market income, Sweden seems to be the

most income mobile country.

It appears that in all the countries we study, there is quite little income mobility. This means

that a lengthening of the accounting period of income will affect inter-country differences in income

inequality very little. The differences that arise within countries of lengthening the accounting

period are very modest compared to the magnitude of inter-country differences.

The result that the United States, despite high cross-sectional inequality, is not the country

with the unambiguously highest income mobility is similar to the findings of Burkhauser Sz Poupore

(1995) and Burkhauser Holtz-Eakin (1995), who compare Germany and the United States. The

methods they employ are different from ours and their main conclusion is that the two countries

reveal "remarkably similar" mobility patterns over the period 1983 to 1988. This conclusion holds

for both earnings and measures that are closer to disposable income.

The fact that the ordering of countries with respect to inequality varies with the length of the

period covered and the income concept that is studied, suggests that such choices are crucial in

comparisons of income mobility. Furthermore, it is not clear how a further extension of the time
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period to a full lifetime would order the countries we study. One consequence might be that the

differences in inequality of lifetime income would be smaller than the ones we have found in our

study.

It is a challenge to extend the time period further. Our inquiry has also demonstrated the data

problems involved in comparative research like this. Therefore we regard improvements of the basic

sources of income data as an important task for future work. The treatment of capital income

should be improved and there is a need to obtain better data on other household members and

their income. We are also concerned about household definitions. In the Scandinavian countries

it has become increasingly common to live together without being married, or marry after a long

period of non-marital cohabitation. Potentially, this might create spurious income mobility in our

data. However, our sensitivity test for Sweden suggests that this is not the case.

Another data quality issue is whether our comparisons are flawed by the fact that the Scan-

dinavian income data stem from administrative records, primarily tax registers, whereas the U.S.

data stem from interviews. If random measurement error is greater in the U.S. data than in the

data from the Scandinavian countries, this would inflate the estimated income mobility in the

United States compared to the Scandinavian countries. One possibility we have not pursued is to

impose some model of measurement error on the Scandinavian data. The findings from the PSID

validation studies (Bound 8,z Krueger 1991) could be used for such a purpose.

Another important goal for future research is to understand the sources and causes of income

mobility. To what extent is mobility explained by job displacements due to structural changes in

the economy? To what extent do earnings vary over time because of variations in labour supply

over the life-cycle? Studies that address these types of questions can help us decide "whether

income mobility is good or bad".

We should emphasize, however, what we believe is an important finding. Recall that one of

the typical points of departure in studies of income inequality over longer time periods and income

mobility is that a traditional defense of high income inequality is that it is the flip-side of high
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mobility. We find no evidence of a positive relationship between inequality on the one hand and

mobility on the other. Although the reverse finding does not emerge either, we find this lack of a

pattern an important finding in itself.
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Appendix

Table A 1 Gini coefficients of annual income, Period 1 (1980-1990)

Denmark Norway Sweden United States
Gini SE(Gins) Gini SE(Gini) Gini SE(Gini) Gini SE(Gini)

Earnings
Singl e
year

(0.008)
(0.008)
(0.013)
(0.015)
(0.016)
(0.014)
(0.017)
(0.019)
(0.021)

, (0.017)
(0.011)

N 11734 11734 705597 705597 2834 2834 1939 1939

Market
income

Sn le
year

___ (0.012)
(0.008)

, (0.008)
, (0.009)

(0.012)(0.004) 0.401
(0.010)
(0.010)
(0.015)
(0.015)
(0.012)
(0.009)

3336 3336 0 O 3235 3235 3119 3119

Disposable
income

Si 	 l eng
year

1980 0.185 (0.003) 0.295 (0.011)
1981 0.220 (0.004) 0.286 (0.007)
1982 0.217 (0.004) 0.307 (0.007)
1983 0.215 (0.004) 0.311 (0.008)
1984 0.219 (0.004) 0.336 (0.012)
1985 0.221 (0.004) 0.336 (0.009)
1986 0.221 (0.004) 0.342 (0.010)
1987 0.224 (0.004) 0.359 (0.016)
1988 0.232 (0.004) 0.376 (0.016)
1989 0.234 (0.004) 0.367 (0.011)
1990 0.245 (0.005) 0.360 (0.008)

3336 3336 0 0 0 0 3119 3119

37



Table A 2 Gini coefficients of annual income, Period 2 (1986-1990)

Denmark Norway Sweden United States
Gini SE(Gini) Gini SE(Gini) Gini SE(Gini) Gini SE(Gini)

Earnings
Single
year

1986 0.250 (0.002) 0.302 (0.000) 0.265 (0.004) 0.362 (0.010)
1987 0.242 (0.002) 0.291 (0.000) 0.260 (0.004) 0.371 (0.011)
1988  0.242 (0.002) 0.290 (0.000) 0.258 (0.004) 0:376 (0.010)
1989 0.245 (0.002) 0.288 (0.000) 0.260 (0.004) 0.376 (0.012)
1990 0.252 (0.002) 0.297 (0.000) 0.269 (0.004) 0.393 (0.015)

16811 16811 1307540 1307540 3606 3606 5483 5483

Market
income

Si 	 l eng
year

1986 0.248 (0.004) 0.269 (0.006) 0.238 (0.004) 0.390 (0.007)
1987 0.253 (0.004) 0.271 (0.006) 0.234 (0.004) 0.399 (0.009)
1988 0.258 (0.004) 0.279 (0.006) 0.226 (0.004) 0.413 (0.009)
1989 0.261 (0.004) 0.299 (0.012) 0.224 (0.004) 0.416 (0.008)
1990 0.265 (0.003) 0.296 (0.008) 0.224 (0.004) 0.423 (0.006)

5455 5455 2047 2047 3861 3861 6712 6712

Disposable
income

Si 	 l eng
year

1986 0.228 (0.003) 0.209 (0.006) 0.212 (0.003) 0.327 (0.006)
1987 0.229 (0.003) 0.205 (0.005) 0.205 (0.003) 0.339 (0.010)
1988 0.239 (0.003) 0.208 (0.006) 0.199 (0.003) 0.350 (0.010)
1989 0.240 (0.003) 0.226 (0.011) 0.199 (0.003) 0.346 (0.007)
1990 0.247 (0.004) 0.218 (0.008) 0.192 (0.003) 0.346 (0.005)

5455 5455 2047 2047 3861 3861 6712 6712
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