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For most European countries, the low rates of
unemployment that prevailed until the first
OPEC shock in 1974 are nowadays con-
sidered completely infeasible. Twenty years
ago, unemployment in Europe stood at
around five per cent of the labour force, and
this level was regarded as devastatingly high.
Today, only utopians seem to believe that
Europe will ever return to unemployment
rates much below this level. What has
changed? Why does an achievement that after
all was accomplished by most European
countries thirty years ago now seem all but
impossible? Numerous explanations have
been offered in the literature (see e.g. Bean,
1994, for a recent survey). Some of these
explanations are ‘aggregate’ in nature; i.e. they
are embedded in the framework of a

representative agent model. They typically
build upon some sort of a wage bargaining-
or efficiency wage model in order to identify
the driving forces behind the rise in
unemployment. The problem with the repre-
sentative agent models is that they cannot
explain the disproportionate distribution of
unemployment spells, which is in fact one of
the most conspicuous features of the
European unemployment experience. Hence,
much of the focus has turned towards
explanations that are ‘relative’ in nature, i.e.
explanations that not only seek to account for
the level of unemployment, but also its
distribution.

Some of these explanations build on the
idea that macroeconomic shocks that cause
transitory high unemployment may have
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replacement ratios, high labour taxes, strong
trade unions and a very compressed wage
distribution. Nevertheless, the Norwegian
unemployment experience is somewhat
exceptional. From a bottom level of around
two per cent in 1987, the unemployment rate
rose steadily to eight per cent in 1993, and
then fell back again to around three per cent
in 1998. In light of the experiences provided
by other European countries, the magnitude
of the fall in unemployment came as a bit of
a surprise. The achievement was partly
attributed to the sheer force of the recovery,
and partly to the existence of a wide-ranging
incomes policy co-operation that kept wage
growth in check, at least until 1997. However,

many economists considered the low
unemployment level in 1998 as a symptom
of ‘overheat’ and therefore unsustainable in
the long run. One indication that something
had changed was that the number of vacant
jobs was much higher in 1998 than what was
previously associated with similar levels of
unemployment, as illustrated by Figure 1.
Moreover, in 1998, the previously successful
attempts to control nominal wage growth
failed.

In any case, the Norwegian experience
offers a welcome opportunity to identify
trends in the composition of unemployment
rates, without having to worry about the
‘noise’ associated with pure level-effects. We

What hides behind the rate of unemployment? 145

long-lasting structural effects in the labour
market, either because the period of high
unemployment entails ‘sorting’ mechanisms
that systematically change the productivity
distribution among unemployed workers
(Johansen, 1982), and perhaps leave a fraction
of the labour force ‘stigmatised’ (Vishwanath,
1989; Blanchard and Diamond, 1994); or
because individual productivity and search
effectiveness are adversely affected by longer
periods of unemployment (Phelps, 1972;
Hargreaves Heap, 1980; Pissarides, 1992).
An alternative hypothesis, that has become
popular in recent years, is that relative wages
in Europe have failed to adjust to a more
dispersed distribution of individual produc-
tivities (OECD, 1994; Krugman, 1994).
Consequently, some low-skilled workers are
entitled to wages that exceed their expected
productive contribution. At the same time,
the social security system provides a
minimum living standard that for some
workers is higher than what they would have
achieved if they were to be paid according to
their own productivity. The result is that some
workers have become almost unemployable,
and these consistently unemployed workers
push up the aggregate rate of unemployment.

One implication of these ‘relative’
explanations is that today’s aggregate rates of
unemployment are not really comparable to
the rates that prevailed some decades ago. The
unemployment pool is no longer a pure
‘reserve army’ of readily employable labour (if
it ever was), it is also (increasingly) a
storehouse for workers who either do not
compete for vacant jobs at all, or who do so
with very low efficiency. Hence, the distri-
bution of unemployment has become more
unequal. Aggregate unemployment rates are
more and more associated with relatively few
workers being unemployed for relatively long
periods of time. 

Attempts to find out whether or not

unemployment has become more unequally
distributed among different skill groups are
typically based on reported aggregate un-
employment rates for workers with different
educational attainment. The bottom line is
that it has not. For example, Nickell and Bell
(1995; 1996) find that the unemployment
rates for workers with low education have not
increased relatively more than the un-
employment rates for workers with high
education. They conclude that the rise in
European unemployment is basically a skill-
neutral phenomenon. However, there are a
number of problems associated with the
analysis of relative unemployment rates. First,
apparently similar rates may conceal impor-
tant differences with respect to incidence and
duration. Second, it is difficult to identify the
relevant measure of skills; in particular, it does
not necessarily correspond to the crude
educational measures used to calculate skill-
specific unemployment rates. And third, it is
not obvious how unemployment rates for
different groups should be compared, when
the overall unemployment rate has increased
sharply. If for example the high-skill
unemployment rate increases from one to two
per cent, while the low-skill unemployment
rate increases from six to 12 per cent, the ratio
of the two unemployment rates is unchanged,
while the difference between them has
doubled.

The aim of this paper is to take a look
behind the aggregate rates of unemployment,
in order to throw some light on the con-
tributions of ‘aggregate’ versus ‘relative’
unemployment theories. For this purpose, we
have at our disposal register and survey data
describing the more recent development of
the microanatomy of unemployment in
Norway. The Norwegian labour market
possesses many of the structural character-
istics often claimed to be responsible for high
unemployment in Europe, such as generous
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Figure 1. 
The Norwegian UV-curve. Vacancy- and unemployment rates 1961–1998.

Note: Unemployment rates include open unemployment as well as participants in labour market programs. Sources:
The Directorate of Labour (the number of unemployed and the number of vacancies) and Statistics Norway (the
size of the labour force).



of unemployed in the previous period). We
focus on these flows into and out of
unemployment, irrespective of where people
go to or from. It is likely that the composition
of the flows (to/from employment/out of the
labour force) changes somewhat over the
cycle, although evidence reported by Burda
and Wyplosz (1994) for six different countries
indicates that the various flow components
are surprisingly stable. 

There is a marked seasonal component in
inflow – and outflow rates (accounting for as
much as +/– 20 per cent of the series’ level in

some months). The inflow rate is typically
high during the summer (July-September), as
school leavers enter the labour market. It is
also relatively high during the coldest part of
the winter (November-January), as a number
of outdoors activities close down. For similar
reasons, the outflow rate is high during the
summer (April-September) and low during
the winter (October-March). In order to focus
on the trend- and cycle components, we
remove these seasonal components, and base
the discussion in this section on seasonally
adjusted and smoothed series2. Figure 2 gives
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have at our disposal an almost complete cycle,
which in terms of aggregate unemployment
ended were it started. In this paper, we
investigate whether or not this restoration of
the ‘aggregate’ also applied to the underlying
micro ‘anatomy’ of unemployment. 

The next section gives a brief description
of the data. Section 3 takes a look at changes
in the composition of unemployment, in
terms of incidence and duration. Section 4
investigates how the overall distribution of
unemployment has developed. Section 5
offers a closer look at two different cohorts of
unemployed. Section 6 concludes.

2 The data
Our main data source is a large database
constructed on the basis of various admini-
strative registers in Norway. The heart of the
database is a complete record of all registered
spells of unemployment in Norway from
January 1989 to March 1998. This infor-
mation is matched to other registers providing
information about age, gender and education.
Unemployment spells are divided into open
unemployment and participation in various
labour market programs. In this paper, we
focus on total individual unemployment
exposure, regardless of its kind. The length of
a spell is determined from a ‘starting date’ set
by the labour office, which is reasonably
accurate, and a ‘stopping date’ set by Statistics
Norway (or ourselves) on the basis of the
recorded status by the end of each month.
Consequently, we only measure unemploy-
ment duration in terms of months. Moreover,
there are a large number of one-month
dropouts from the unemployment register,
which we believe are not really associated with

the termination of one spell and a start of a
new one. In order to be counted as unem-
ployed in Norway, each unemployed person
must every fortnight submit a signed card to
the labour office, in which availability and
willingness to work are confirmed. If a card
for some reason is a few days delayed, the
unemployment spell is terminated; and when
the card finally shows up, it may look like a
new unemployment spell in our database.
This may happen even if the regular payment
of unemployment benefit is completely
unaffected (a larger delay is required before
these payments are stopped). For that reason,
we close one-month gaps by assuming that
these secluded short periods outside the
unemployment pool are really parts of longer
continuous unemployment spells.

In section 4 of this paper, we also use
results from five consecutive Level of Living
Sample Surveys, conducted by Statistics
Norway. These surveys (which were conduc-
ted during January-April in 1980, 1983,
1987, 1991 and 1995) contain interview
based (retrospective) information about the
respondents total unemployment exposure
during the previous year, measured in weeks.

3 The incidence/duration 
composition of unemployment

In order to obtain a crude decomposition of
unemployment rates in terms of incidence
and duration, we calculate (on the basis of
register data) for each month the inflow rate,
it, (the number of entrants into the
unemployment pool divided by the estimated
size of the labour force1) and the outflow rate,
ot , (the number of exits out of the
unemployment pool, divided by the number
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1.  Our data do not contain consistent information about employment relationships. In order to calculate the size
of the labour force, we use the employment figures from the Labour Force Sample Surveys (LFSS) together with
our own unemployment figures. 2.  Seasonal adjustment was done with the ratio-to-moving-averages method (Makridakis et al, 1983, pp 137-141).

Figure 2. 
Aggregate stocks and flows. Unemployment in Norway 1989–1998.

Note: Monthly data. The series are seasonally adjusted and smoothed. Average duration is measured in months.
The pseudo steady state level of unemployment is the unemployment level consistent with the currently prevailing
(but smoothed) rates of inflow and outflow.



for young and old, and for women with low
and medium education. Figure 4 highlights
relative changes over time for men and women
and for different age groups. The relative
positions of young (16–24) and old (above
50) workers have changed markedly. While
the relative unemployment rate for the young
declined, it rose quite sharply for older
workers. In both cases, the change was a pure
duration-phenomenon. At the start of the
period (in 1989), the three age groups (young,
middle-aged, old) had quite similar outflow
rates (i.e. the relative rates were close to unity).

But since then, the relative outflow rate for
the young has risen steadily to a level that is
approximately 50 per cent above the middle-
aged; while the outflow rate for the old has
dropped to a level that is 40 per cent below
this group. At the same time, their relative
inflow rates have remained almost un-
changed. Figure 4 also reveals that the relative
increase in female unemployment was a pure
incidence-phenomenon. The convergence of
male – and female inflow rates were probably
driven by two forces. First, men typically work
in sectors that are sensitive to business cycles;
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a picture of how aggregate rates of unemploy-
ment, inflow and outflow have developed over
the past 10 years3. We also plot the rate of
unemployment towards which the economy
would have converged, had the current
(smoothed) levels of inflow and outflow
continued to prevail (the ‘pseudo steady
state’). The first thing to note is that the
Europe-style ratchet effects in aggregate
unemployment rates do not seem to play a
major role in Norway. The upwards – and
downwards sloping segments of the
unemployment level curve are almost mirror
images. But does this apparent symmetry also
apply to the underlying aggregate flows? The
answer is not very far from yes. Figure 2 may
convey the impression that the rise in
unemployment during the early 1990’s was a
pure duration phenomenon. But the sharp
fall in outflow rates was in fact preceded by a
fall in inflow rates during 19884. This is
illustrated by the fact that at the start of 1989,
the underlying flows already anticipated
much of the subsequent increase in the level
of unemployment (as indicated by the pseudo
steady state). Hence, the rise in unemploy-
ment, as well as the subsequent decline, was
associated with parallel, although slightly
differently timed, changes in incidence and
duration. For example, the decline in the
pseudo steady state rate of unemployment

from its peak level of approximately 10 per
cent in late 1992 to 3.5 per cent five years
later, was associated with a 43 per cent
reduction of the inflow rate (from 13.6 to 7,4
per thousand) and a 41 per cent reduction in
average duration (from 8 to 4.7 months).
However, in order to identify pure changes in
the incidence-duration composition over
time, a comparison of inflow – and outflow
rates across periods with similar unemploy-
ment rates is probably more adequate. And
such comparisons do seem to tell a slightly
different story. For example, the pseudo
steady state rate of unemployment in the
beginning of 1996 was almost exactly equal
to that prevailing seven years earlier. But the
composition of the underlying flows was
different; average duration had risen with 25
per cent, while the inflow rate had fallen with
19 per cent. 

Now, if a cyclical or structural process of
sorting was going on in the labour market –
e.g. through discouragement or changes in
relative labour demand – this should probably
be reflected in the relative performance of
various subgroups of the population. Figure 3
reveals that unemployment rates for different
groups, classified according to age, gender
and education5, have not at all diverged. On
the contrary, there has been some convergence
in unemployment rates for men and women,
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3.  Unsurprisingly, the inflow rate is countercyclical while the outflow rate is procyclical. However, in line with the
findings for France, Germany, Spain, UK, USA and Japan reported in Burda and Wyplosz (1994), the gross flows
are both strongly countercyclical. In fact there is a positive correlation between the gross flows into and out of
unemployment of 0.59 (0.76 for the trend-cycle-component).

4.  We do not have access to micro data for 1988. However, the stock-numbers published by the Directorate of
Labour (number of unemployed less than four weeks) indicate that the inflow rate increased with as much as
80–90 per cent from January 1988 to January 1989.

5.  The age- and gender specific rates are calculated on the basis of quarterly total employment estimates, as reported
by the LFSS. As our own unemployment files do not provide consistent information about educational attain-
ment for the whole 10-year period, we have not been able to calculate skill-specific rates in the same way. How-
ever, we do have reliable information about education for the whole population in 1993. We limit our calculations
to workers that can be assumed to have completed their education before 1989 and that are of a typical work-
ing age (35–55 in each year). The reported education-specific rates are calculated on the basis of the population,
rather than the labour force only.

Figure 3. 
Unemployment rates for various subgroups 1989–1997.

Note: The series are seasonally adjusted and smoothed. The two upper panels display unemployment labour force
ratios according to gender and age. The two lower panels display unemployment population ratios for men and
women 35–55 years, according to educational attainment. Low education is 10 years or less (primary school),
medium education is 11–12 years (completed secondary education), and high education is 13 years or more
(college/university).



enrolment into universities and colleges
during the last recession6.

Structural changes responsible for in-
creased inequality need not be associated with
easily observed individual characteristics. For
example, the workers that are most adversely
affected by changes in relative labour demand
may not be those with low education in
particular, but rather workers with low
individual productivity relative to others with
the same education. A distinctive feature of

the European unemployment problem is the
very high proportion of long-term un-
employed. The high, and to some extent
increasing, level of long-term unemployment
is sometimes interpreted as indicating that an
increasing number of long-term unemployed
has become more or less unemployable, and
that this phenomenon is one of the driving
forces behind the high overall unemployment
rates in Europe. Figure 6 displays the outflow
rates at four different unemployment dura-
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hence their inflow rate was strongly reduced
during the economic recovery after 1993. And
second, many women seized the opportunity
offered by the same recovery to enter the
labour market, some of them through a spell
of unemployment. 

Figure 5 displays the relative performance
of the different skill groups. The skill-bias-
labour-demand hypothesis suggests that low-
skilled workers have confronted an increasing
risk of getting stuck in unemployment. Our
data do not provide strong support for this
hypothesis. For men, we find some (weak)
support for the proposition that the relative
unemployment rate for low–skilled workers
have increased, but this appears to be caused

by higher incidence, rather than longer
durations. For women, it seems that the
relative unemployment rate for the low skilled
has increased because of both higher inflow
and lower outflow. But these results are likely
to reflect changes in the composition of the
labour force, rather than changes in the
structure of unemployment (women with low
education entered the labour market). For
both men and women, it appears that the
most high skilled workers tend to be relatively
more unemployed than before, primarily
because of higher incidence. This develop-
ment is probably related to the large increase
in the supply of high skilled workers that
resulted from the extraordinary expansion of
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Figure 4. 
Relative rates of inflow, outflow and unemployment according to age and gender, 1989–1997.

Note: The ‘group A vs. group B’-plots display inflow –outflow –and unemployment rates for group A divided by
the corresponding rates for group B.

Figure 5. 
Relative rates of inflow, outflow and unemployment according to educational attainment,
men and women (35–55 years), 1989–1997.

Note: The ‘group A vs. group B’-plots display inflow – outflow – and unemployment population ratios for group
A divided by the corresponding ratios for group B. The ratios are calculated for men and women aged 35–55 years
in each year. 

6.  The student population in Norway (universities and colleges) increased with 45 per cent from 1988 to 1992.
The resultant new academics are only to a small extent represented in our figures, as we have restricted attention
to those between 35 and 55 years.



ment in Norway look like compared to other
countries? Unfortunately, the evidence based
on direct observation of flows is sparse.
OECD (1990, p. 12) report monthly inflow-
and outflow rates for 18 different countries
for three different years (1979, 1983, 1988),
estimated on the basis of stock figures8. For
Norway, the estimated 1988-rates of inflow
and outflow are 7.9 per thousand and 30.3
per cent respectively. Given that the rate of
unemployment was extremely low in 1988
(2.6 per cent), these numbers are not far out
of line with our own results. According to the
OECD estimates, most European countries
have outflow rates that are much below the
Norwegian standard. The typical pattern is
that European labour markets are charac-
terised by small flows in general, while the
North-American labour markets are charac-
terised by large flows. This pattern is con-
firmed by Current Population Survey data for
France (1990) and the United States (1989),
reported by Cohen et al (1997, pp 272-273).
They find an aggregate monthly rate of
inflow9 of approximately 6–7 per thousand
in France and as much as 3 per cent in the
United States. The outflow rate is around 5
per cent in France and 25 per cent in the
United States. Cohen et al (1997) also report
education-specific stocks and flows. In both
France and the United States, the low-skill
unemployment rate is much higher than the
high-skill unemployment rate. But, while this
is a pure incidence-phenomenon in the
United States (durations tend to be shorter
for the low skilled), it is both an incidence –
and a duration phenomenon in France. At

the aggregate level, Norway seems to have
managed to combine French style inflow rates
with US style outflow rates. In terms of the
skill-structure, Norway is more similar to the
United States than to France; higher
unemployment among the low skilled is
primarily caused by higher incidence.

4 The distribution of 
unemployment

The incidence-duration decomposition may
be misleading if, as is often thought to be the
case, the inflow rate is inflated by a large
number of re-entrants into the unemploy-
ment pool. And indeed, even though we have
closed one-month-gaps in the register (see
section 2), there are a sizeable number of
persons that move into and out of the
unemployment register intermittently. These
persons contribute to a large number of
inflows as well as outflows, even though many
of them may actually be unemployed all the
time. It is possible that the re-entrants conceal
changes in the true composition of incidence
and duration; or more generally, in the
distribution of unemployment. 

In this section, we take a different
approach, and consider how total unemploy-
ment exposure in different calendar time
periods was distributed. Intuitively, the degree
of inequality in the unemployment distri-
bution depends on three factors; the fraction
of people exposed to at least some unemploy-
ment, the total volume of unemployment for
those that are exposed, and the distribution
of that total volume. But unfortunately,
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tions in Norway. It is clear that the outflow
rate is unambiguously higher the shorter is
unemployment duration. On average, the
outflow rate after half a year (one year) of
unemployment is 47 (40) per cent of that for
newly unemployed. However, relative outflow
rates do not seem to have changed very much
over time. The rise in unemployment during
1989–1993, as well as the subsequent
recovery, was associated with more or less
parallel shifts in the outflow rates at all

durations of unemployment. The outflow rate
for newly unemployed is somewhat more
cyclical than the outflow rate at other
durations. As indicated in the lower panel of
Figure 6, there is also a weak trend in terms of
short-term unemployed doing slightly better
than before relative to all unemployed7. But
there is no dramatic (relative) fall in the
outflow rate for persons with for example one
year of unemployment.

What does the composition of unemploy-
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Figure 6. 
Outflow rates at different unemployment durations 1989–1998.

Note: The numbers are seasonally adjusted and smoothed. Newly unemployed are defined as persons with up to
one month unemployment.

7.  Jackman and Nickell (1991) show that the outflow rate for all unemployed relative to newly unem-ployed may
be used to detect duration dependence in individual exit probabilities. In the absence of duration dependence,
this ratio is unaffected by the level of unemployment. The argument builds on comparisons of steady states;
hence its empirical relevance with respect to the pattern depicted in the lower panel of Figure 6 is questionable.

8.  The inflow rate is calculated as the number of persons unemployed for less than a month, divided by the work-
ing age population (15–64) less the unemployed. The outflow rate is calculated as the difference between the
average monthly level of inflows and the average monthly change in unemployment over the whole year, divided
by the average number of unemployed.

9.  In their paper, the inflow rate is related to the flow from employment to non-employment, while the outflow
rate is related to the flow from unemployment to employment.



Gini, for which maximum inequality is
obtained when all the unemployed persons
have either the minimum or the maximum
degree of unemployment. 

Another inequality-measure that is
invariant towards equal absolute changes for
all is the empirical variance, Vt. The empirical
variance has the additional advantage that it
is linearly decomposable. Assume for example
that we divide the population into J groups,
j=1,2,...J, and that we want to know how
much of total variance is accounted for by the
difference between these groups. Denote the
within-group variances by Vjt, and the
between-group variance by VBt. The latter is
calculated as the variance that would have
resulted if all persons in each group were
characterised by the group-mean. We then
have that 

Vt = Σ fjtVjt +VBt ,
j

where fjt is the fraction of the population
belonging to group j in period t. The fraction
of total variance accounted for by differences
between the J groups is accordingly 

1 – Σ fjtVjt /Vt .

Rather than relying on one single inequality-
measure, we report below a number of
alternative measures, such as various Gini-
coefficients, variances, and other key
properties of the distribution that illuminate
the degree of inequality from different angels.
In order to calculate these measures, two
potentially consequential decisions must be
made. First, an appropriate time span must
be selected and, secondly, a way to estimate
the relevant number of persons without any
unemployment exposure during that period
must be found. We approach these difficulties
in two alternative ways. In the first approach,
we select calendar years as the unit of

measurement, and calculate the number of
zero-unemployment-observations from the
labour force estimates reported in the LFSS.
Obviously, total unemployment exposure for
a single individual during a year cannot exceed
12 months, hence total unemployment
exposure for the most unemployed does not
(almost by definition) change very much from
year to year. In the second approach, we select
three-year-periods as the unit of measure-
ments, and focus on a subgroup of the
population for which the labour force
participation rate is very high, namely prime
aged men (35–55 years). By assuming that all
these persons are exposed to the risk of
unemployment throughout the period, we
can easily calculate the number of zero-
observations for each of the three three-year-
periods.

Table 1 and Table 2 report the various
inequality-measures on a yearly and a three-
yearly basis, respectively. The message
conveyed by Table 1 is that the overall degree
of inequality in the unemployment dis-
tribution has increased, but not very much.
In 1989, 15 per cent of the labour force were
unemployed for an average number of 4.56
months each. In 1997, only 12 per cent of
the labour force were exposed to
unemployment, but the average number of
months had risen to 4.68. Moreover, the
fraction of unemployed being unemployed
throughout the whole year rose sharply (with
35 per cent), despite the fall in aggregate
unemployment from 5.66 to 4.50 per cent.
The table reveals that the crude Gini-
coefficients are highly correlated to the level
of unemployment. The relative Gini-
coefficients are strongly pro-cyclical, while
the absolute Gini-coefficients are counter-
cyclical, indicating that when e.g. unemploy-
ment rises, the additional volume of unem-
ployment is distributed more equally than the
alternative of equal proportional increases,
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standard relative inequality-measures such as
Lorenz curves and Gini-coefficients fail to
pick up all these elements. To illustrate, let p0t
be the fraction of the labour force in period t
with zero unemployment. Let µt be the mean
and Gt be the Gini-coefficient associated with
the distribution of unemployment within the
whole labour force (including those with zero
unemployment), and let and be the
same measures calculated for those with non-
zero unemployment only. We then have that 

hence the ‘total Gini’ captures two of the
elements referred to above; the inequality
among the unemployed (the ‘partial Gini’)
and the fraction of persons exposed to
unemployment. But it does not capture the
degree of inequality between these two groups.
If for example the rate of unemployment
doubles such that the entire increase in
unemployment exposure is allocated propor-
tionally to those that are already exposed to
some unemployment, the two Gini measures
remain completely unchanged. The reason of
course, is that these measures are invariant
with respect to changes of scale. This is
typically viewed as a desirable property for
inequality-measures aimed at evaluating
income distributions. But it may not be
equally desirable for measures aimed at
evaluating unemployment distributions, for
which the difference between those that never
become unemployed (the zeros) and those
that do (the positive quantities), plays a key
role. An alternative to the requirement of
invariance towards equal proportional
changes is the requirement of invariance
towards equal absolute changes. One measure
that remains unchanged if all workers in the
labour force are exposed to the same
additional amount of unemployment is the
‘absolute Gini’, . The Gini-
coefficients have very simple interpretations.

Let ∆t be the absolute value of the difference
in total unemployment exposure between two
persons randomly selected from the labour
force, and let be the corresponding
difference for two persons randomly selected
from the group of persons with at least some
unemployment. We then have that

and
Hence, the absolute Gini-coefficient
(multiplied by two) measures the expected
absolute difference in unemployment
between two randomly selected individuals,
while the relative Gini-coefficient measures
the same expected difference relative to the
mean.

In reality, changes in the aggregate level of
unemployment cannot be distributed equally
according to any of the invariance require-
ments. The reason is that unemployment
exposure for a single person during a given
period of time is bounded between zero and
the length of the period under consideration.
Therefore, the maximum values of the Gini-
coefficients change from period to period
(and are never equal to one), depending on
the total level of unemployment. One
solution to this problem is to evaluate the
Gini-coefficients relative to their period-
specific maximum (given the total level of
unemployment). These adjusted Gini-indexes
are the same for the relative and absolute
measures. Let be the fraction of
persons that would have had zero
unemployment in the hypothetical case in
which the given total level of unemployment
was distributed on as few persons as possible.
The adjusted total Gini, G*

t is given by:

where k is the maximum level of individual
unemployment exposure, i.e. the length of
the period under consideration. A similar
measure may be calculated for the partial
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Table 1.
The Yearly Distribution of the Total Number of Unemployment Months 1989–1997. Whole Labour Force.

1989 1990 1991 1992 1993 1994 1995 1996 1997

a)
Total number of persons in the labour force (1000) 2165 2149 2135 2139 2143 2161 2197 2239 2285
Total number of unemployed during the whole year (1000) 322 347 369 390 409 394 357 321 264
Total number of unemployment months (1000) 1469 1715 1893 2104 2266 2140 1907 1605 1233
Per cent of labour force unemployed simultaneously 

(average monthly unemployment rate) 5.66 6.65 7.39 8.20 8.82 8.26 7.23 5.98 4.50
Per cent of labour force having some unemployment during the year 14.85 16.13 17.22 18.25 19.04 18.10 16.10 14.32 11.54
Per cent of unemployed being unemployed at least 6 months during the year 32.66 37.30 39.37 41.07 43.27 42.18 41.37 37.81 34.12
Per cent of total unemployment accounted for by those with at least 6 months 62.75 66.59 69.09 70.78 72.53 71.47 70.99 68.77 65.27
Per cent of unemployed being unemployed the whole year 6.89 9.19 10.94 13.72 14.72 13.83 13.41 11.59 9.33
Per cent of the unemployed having 50 per cent of all unemployment 23.39 24.44 24.46 24.64 25.05 24.99 24.70 23.54 22.89
Average number of unemployment months in labour force 0.68 0.80 0.89 0.98 1.06 0.99 0.87 0.72 0.54
Average number of unemployment months for those having some unemployment 4.57 4.95 5.14 5.39 5.55 5.46 5.38 5.01 4.68
Average number of unemployment months for the 25 per cent most unemployed 9.59 10.05 10.46 10.89 11.08 10.93 10.85 10.48 9.94
b)
Partial Gini (Gini for the unemployed) 0.409 0.393 0.392 0.390 0.383 0.384 0.387 0.408 0.415
Absolute partial Gini 1.867 1.943 2.018 2.099 2.126 2.100 2.083 2.041 1.942
Total Gini (Gini for the whole labour force) 0.912 0.902 0.895 0.889 0.883 0.889 0.901 0.915 0.933
Absolute total Gini 0.619 0.720 0.794 0.874 0.934 0.880 0.782 0.656 0.503
Adjusted partial Gini 0.775 0.768 0.782 0.796 0.798 0.792 0.792 0.801 0.793
Adjusted total Gini 0.967 0.966 0.967 0.968 0.968 0.969 0.972 0.973 0.976
c)
Total Variance (in whole labour force) 4.355 5.277 6.047 6.889 7.480 6.993 6.179 5.014 3.676
Total Variance relative to Maximum Variance (given total unemployment exposure) 0.567 0.590 0.614 0.636 0.646 0.641 0.639 0.620 0.594
Per cent of variance accounted for by the difference between positive 

and zero observations 85.15 83.87 82.70 81.73 80.91 81.77 83.77 85.68 88.46
Per cent of variance accounted for by the difference between men and women 0.08 0.05 0.09 0.11 0.11 0.04 0.00 0.00 0.00
Per cent of variance accounted for by the difference between age groups 3.11 5.06 3.52 3.20 2.85 2.35 1.69 1.11 0.62
Per cent of variance accounted for by the difference between educational groups 0.90 1.02 1.08 1.15 1.18 1.03 0.88 0.72 0.55

Note: The adjusted Gini coefficients are the crude coefficients divided by their value under maximum possible inequality, given that no one can be unemployed for
more than 12 months.

Table 2.
The Three-year Distribution of the Total Number of Unemployment Months 1989-1997. Prime Aged Males (35–55 years).

1989–1991 1992–1994 1995–1997

a)
Total population (1000) 517 557 592
Total number of unemployed during the three year period (1000) 75 102 78
Total number of unemployment months (1000) 672 1060 748
Per cent of labour force unemployed simultaneously (average monthly unemployment rate) 3.61 5.28 3.51
Per cent of labour force having some unemployment during the three year period 14.47 18.31 13.18
Per cent of unemployed being unemployed at least half the period 16.82 21.95 18.76
Per cent of unemployed being unemployed the whole period 0.62 2.60 1.58
Per cent of the unemployed having 50 per cent of all unemployment 19.40 21.57 18.42
Average number of unemployment months in labour force 1.30 1.90 1.26
Average number of unemployment months for those having some unemployment 8.98 10.39 9.58
Average number of unemployment months for the 25 per cent most unemployed 19,93 23,38 20,80
b)
Partial Gini (Gini for the unemployed) 0.492 0.502 0.500
Absolute partial Gini 4.420 5.220 4.787
Total Gini (Gini for the whole labour force) 0.927 0.909 0.934
Absolute total Gini 1.204 1.729 1.179
Adjusted partial Gini 0.717 0.760 0.739
Adjusted total Gini 0.961 0.960 0.968

Note: The analysis encompasses, for each three-year-period, men that are at least 35 in the first year and not more than 55 in the last.



The difficulty associated with separating
level-effects from structural trends suggests
that it may be preferable to compare years
with similar levels of aggregate unemploy-
ment. The best candidates for such com-
parisons are 1989 and 1996. But although
these years were similar in terms of the
unemployment level, 1989 was characterised
by rising unemployment, while 1996 was
characterised by falling unemployment; hence
it is difficult to sort out phase-of-the-cycle
effects from underlying structural trends. 

A comparison of 1989 and 1996 reveals
that inequality has increased according to
almost all the inequality measures reported 
in Table 1. The complete unemployment

exposure distributions for these two years are
depicted in Figure 8. They indicate that the
increasing inequality is almost entirely due to
a rise in ‘permanent’ unemployment. While
6.9 per cent of the unemployed (1 per cent of
the labour force) were unemployed through-
out the year in 1989, this happened to 11.6
per cent of the unemployed (1.6 per cent of
the labour force) in 1996. To some extent,
this reflects that the stock of unemployment
was larger in January 1996 than in January
1989 (7 versus 5 per cent), hence more people
were exposed to the risk of being permanently
unemployed in the latter year. Therefore, we
also plot the two unemployment distri-
butions, conditioned on being unemployed
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but less equally than the alternative of equal
absolute increases. A desired property of
inequality measures used to compare distri-
butions of unemployment at different points
in time is that they are not too closely related
to the total level of unemployment. The only

measures in the table that stand up to this test
are the adjusted Gini-coefficients. These
inequality measures do not exhibit any clear
cyclical pattern, while they indicate a small,
but steady rise in inequality over time10. This
development is highlighted in Figure 7.
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Figure 7.
Adjusted Gini-coefficients for the yearly distribution of total unemployment exposure 1989–1997.

Note: The adjusted Gini coefficients are the ordinary Gini coefficients divided by their hypothetical maximum in
each year. The total Ginis are uncoditional, while the partial Ginis are conditional on having at least some
unemployment.

Figure 8. 
Total unemployment exposure in 1989 and 1996. Relative frequencies.

Note: The number of persons exposed to unemployment in 1989 was 321638, of which 107471 were unemployed
in January. The corresponding numbers for 1996 were 320626 and 155807. 

10. To evaluate the degree of cyclical sensitivity, we may consider how an additional month of unemployment affects
the yearly Gini coefficients, depending on how it is allocated. Let the additional month be allocated to a per-
son who has j months of unemployment from before, and let pj be the fraction of workers with j months or less.
It can be shown that the total Gini increases iff  2pj > 1+G, while the adjusted total Gini increases iff 
2pj > 1+G ((12 –2µ)/(12–µ)). In 1989, for example, an additional month of unemployment would have increased the
total Gini only for pj ≥0.956 or j ≥5. And since those with 12 months of unemployment cannot possibly have
any more, the Gini coefficient increases only if the additional month is allocated to the small fraction of the
labour force (approximately 3 per cent) having between 5 and 11 months. The adjusted Gini would in this case
have increased for pj ≥0.928 or j ≥3.



ment was in fact more unequally distributed
in the United States in the 1970’s than it is
now in Norway. While the partial (relative)
Gini-coefficients for Norway vary between
0.32 and 0.42, they varied between 0.44 and
0.54 in the United States. Jensen and Jensen
(1997) have calculated Gini-coefficients for a
panel of Danish workers for the years 1986-
90. The yearly corrected total Gini-
coefficients range from 0.90 to 0.95,
indicating slightly less inequality than in
Norway. However, all these various results are
very sensitive to the precise definition of
unemployment, the unit of measurement
(using months as the unit of measurement

obviously implies that some short spells are
lost, while others are overvalued), as well as to
the way data are collected. For example, our
results indicate less relative inequality than
what was found for Norway by Berg and
Børing, 1997, building on a different
definition of unemployment (unemployment
measured in weeks and including part-time
unemployment). They reported (partial)
Gini-coefficients ranging from 0.41 to 0.47.

Machin and Manning (1998) report the
fraction of total unemployment accounted
for by those in it for more than half the year
for Australia (1985), Denmark (1980),
Sweden (1983), United States (1990), United
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in the first month of each year. The message
is similar although less conspicuous. While
20.6 per cent of these workers remained
unemployed throughout the year in 1989,
this happened to 23.8 per cent in 1996, even
though the level of unemployment rose
during the first and fell during the latter of
these years. 

The variance decomposition reported in
the lower part of Table 1 indicates that the
fraction of total variance explained by age has
declined steadily. The fractions explained by
gender and education have also declined, but
these fractions seem to be more volatile with
respect to the cycle. In particular, it seems that
educational attainment is responsible for
much more (absolute) inequality during a
recession than during a recovery. The main
message is that if inequality in unemployment
exposure has widened during the past ten
years, this is not driven by forces that are
closely related to age, gender or education.

The three-yearly prime-aged-men
inequality-measures offered in Table 2 also
indicate rising inequality. Again, the most
fruitful comparison to make is that between
the first and the last period, as these two
periods are similar in terms of the average level
of unemployment. In particular, it is worth
noting that the fraction of ‘permanently’
unemployed (i.e. unemployed throughout the
whole three-year period) almost tripled from
the first to the last period, even though average
unemployment exposure fell. The complete
frequency distributions plotted in Figure 9
reveal that this is in fact the only significant

change in the distribution of unemployment
exposure from 1989–91 to 1995–97. If we
simply remove the extra 800 permanently
unemployed persons from the 1995–97 data-
file, the two resultant distributions are hardly
distinguishable.

Structural changes in the distribution of
unemployment are probably sluggish; hence
a time span of ten years may be too short to
discover substantial changes. In order to assess
how the distribution of unemployment has
evolved over a longer period of time, we use
data collected from the Level of Living Sample
Surveys, starting in 1979 (see section 2). Table
3 contains the main results11. It may be of
particular interest to compare 1979 and 1986,
as these two years are very similar in terms of
aggregate unemployment, although they are
separated by a slump during 1982–1985. The
results indicate that nothing of structural
importance happened from 1979 to 1986.
The various inequality-measures give diver-
gent results12.

To our knowledge, there is not much
international evidence available with respect
to the total distribution of unemployment.
The seminal work by Clark and Summers,
1979, offers a sort of benchmark, based on
the US unemployment distribution in 1974.
In that year, an aggregate unemployment rate
of 5.5 per cent was generated by 15 per cent
of the labour force being unemployed for an
average of 3.5 months. This is not very
different from Norway in the 1990’s. How-
ever, Gini-coefficients reported by Butler and
McDonald, 1986, indicate that unemploy-
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Figure 9. 
Total unemployment exposure for men 35–55 during 1989–91 and 1995–97. Relative
frequencies.

Note: The number of persons (in the relevant group) exposed to unemployment was 74843 during the
1989–91period, out of which 12778 were unemployed at the beginning of the period. The corresponding numbers
for the 1995–97 period were 78046 and 30644.

11.  The 1979-data have previously been used to evaluate the degree of inequality in the unemployment distri-
bution by Andersen and Aaberge (1983).

12. Note that our register data indicate that the Level of Living Sample Surveys seriously underestimate the degree
of unemployment. For example, in 1994, 10.8 per cent of the respondents declared that they were unemployed
at some time during the year, while the register tells us that the true number was at least 18.1 per cent (the de-
finition of unemployment in the survey is broader than the register definition).  However, comparisons of the
conditional distributions (for the unemployed) do not reveal substantial differences between the registers and
the surveys.



Kingdom (1990) and Germany (1990)13.
These fractions are lowest in United States
(45 per cent), Sweden (53 per cent) and
Denmark (63 per cent), and highest in United
Kingdom (78 per cent), Germany (76 per
cent) and Australia (75 per cent). Our own
numbers reported in Table 1 and Table 3
indicate that Norway is in the high-inequality
league according to this (conditional)
measure. However, the measure’s sensitivity
with respect to the total level of unemploy-
ment, as well as the differences in the way
data are collected across countries, suggest
that one should be very careful in interpreting
these kinds of international comparisons.

5  A tale of two similar
unemployment cohorts

At the aggregate level, there is a striking
similarity between unemployment statistics
during the first halves of 1990 and 1996,
although the inequality analysis in the
previous section suggests that the compo-
sition may have changed. This section takes a
closer look at the microanatomy of unemploy-
ment in these two periods. We concentrate
on two cohorts of unemployed: Those that
became unemployed in January 1990 (before
the worst part of the recession) and those that
became unemployed exactly six years later
(after the recession had passed). We first take
a look at the crude composition of these two
cohorts, in terms of observed characteristics.
We then perform unemployment duration
analyses for each of the two cohorts, in order
to distinguish any changes in the way various
individual characteristics affect relative
outflow rates or in the degree of duration
dependence (or unobserved heterogeneity).

We apply a flexible baseline model with
proportional hazards, as recommended by e.g.
Meyer (1990) and Narendranathan and
Stewart (1993). However, in order to
eliminate potential bias arising from changes
in the macro-economic conditions and
seasonal variability in outflow rates, we
estimate individual hazard rates relative to
aggregate outflow rates for each month (i.e.
we assume that a k per cent increase/decrease
in the aggregate outflow rate causes, ceteris
paribus, a k per cent increase/decrease in
individual hazard rates). More precisely, the
hazard models are of the form:

exp

j=1990,1996, i =1,2,…,Nj ,

where j denotes the two cohorts, ojτ is the
aggregate outflow rate (for all cohorts of
unemployed) in the calendar-month
corresponding to duration-month τ for
cohort j, λjp is the duration-month-specific
constant term, xjτi is the vector of explanatory
variables for individual i (which may change
during the spell) and (λjτ , βj ) are the
parameters to be estimated. Each cohort is
followed for 25 months, after which still
ongoing unemployment spells are censored.

Table 4 describes the composition of the
two cohorts in terms of some observed
variables. We also report some statistics that
describe the ‘survivors’, i.e. those that are still
unemployed by the end of the two-year
observation period. Figure 10 displays the
estimated relative hazard rates for each of the
25 duration-months, normalised on the
hazard for the first month (with 95 per cent
confidence intervals). Both hazards display a
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13. The first three are gathered from OECD (1985), while the latter three are based on the authors own calcula-
tions.T
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pattern of sharply (and almost monoto-
nously) declining exit probabilities. This
pattern may result from the existence of
unobserved heterogeneity and/or negative
duration dependence at the individual level;
and whatever its cause, the phenomenon
seems to be more manifest in 1990 than in
1996. Table 5 offers some estimation results14

for the constant and time-varying covariates.
The estimates suggest that workers with low
education actually improved their relative
performance slightly from 1990 to 1996,
hence the skill-biased labour demand hypo-
thesis (in terms of educational attainment)
does not receive much support from these
results either. The hazard rates for women and
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Table 4.
The Composition of the Two Cohorts.

The January 1990-cohort The January 1996-cohort
The whole Still unemployed The whole Still unemployed

cohort after 2 years cohort after 2 years

Number of persons 37678 1312 34851 700
Number of unemployment months 211748 179631
Average duration (months) 5.6 5.2

Constant covariates 
Gender (per cent)
Men 61.96 63.30 57.11 49.86
Women 38.04 36.70 42.89 50.14
Age (per cent)
16–19 12.98 5.58 7.54 2.14
20–24 23.42 21.67 20.59 6.00
25–49 54.17 55.94 60.52 57.43
50–59 6.55 7.11 8.37 16.29
Above 60 2.88 9.70 2.98 18.14
Years of education (per cent)
9 or less 25.01 34.92 19.71 30.86
10 26.50 31.93 22.34 24.14
11–12 33.92 24.74 44.11 32.43
13–16 5.68 4.53 10.51 10.57
17 or more 0.51 0.65 2.92 2.00
Unknown 8.37 3.23 0.41 0.00
Experience (average)
Unemployment last year (average number of months) 1.54 2.10 1.22 1.53
Previous work experience (average number of years) 6.50 8.96 7.77 10.16
Country /language background (per cent)
Not speaking Norwegian 2.44 5.98 7.86 17.43
Non-OECD citizenship 3.53 7.76 5.01 11.57
Previous state (per cent)
Employment 68.40 65.89 68.76 66.86
Out of the labour force 31.60 34.11 31.24 33.14

Time-varying covariates 
Participation in labour market programs (per cent)
Average across individuals of average across 

duration months 6.58 4.27
Total unemployment months 34.14 28.34
Participating at some time in the year prior to- 

or during the spell 44.41 21.63

Unemployment benefits/program support (per cent)
Average across individuals of average across 

duration months 51.87 50.09
Total unemployment months 83.25 74.76

Figure 10. 
Estimated relative hazard rates during the first 25 months of unemployment spells (with 95
per cent point-wise confidence interval).

Note: The figures display the estimated hazard rates for each duration-month, relative the hazard for period 1.

14. The estimations also included a large number of covariates for which we do not report estimated co-efficients,
among them county of living, profession and previous income (a total number of 79 covariates). Detailed
results are available on request.



men also became more equal. In the 1990-
cohort, unmarried women had a higher and
married women a much lower exit probability
than similar men. Even though this pattern
also appears in the 1996-cohort, it is clearly
less pronounced. The by far most conspicuous
difference between the two cohorts is found
in the relative performance of different age
groups. While the youngest did much better
in 1996 than in 1990, the exit rates of
unemployed above 50 years deteriorated
sharply. The relative hazard rate for those
between 50 and 59 fell from 1.02 to 0.82
(compared to the prime aged), and for those
above 60 it fell from 0.73 to 0.55. The result
is clearly illustrated in table 4 through the
comparisons of the age composition in the
complete cohorts and the age composition in
the survivor group. While the 50-59 group
increased their share among the survivors
(during the first two years) with 8.5 per cent
(from 6.55 to 7.11) in the 1990-cohort, they
increased their share with 94.6 per cent (from
8.37 to 16.29) in the 1996-cohort. The above
60 group increased their share with 236.8 per
cent (from 2.88 to 9.70) in the 1990-cohort
and 508.7 per cent (from 2.98 to 18.14) in
the 1996-cohort.

For both cohorts, it is the case that access
to unemployment benefits (or labour market
program payments) reduces the exit
probability. The effect seems to be have been
stronger in 1990 (24 per cent reduction of
the hazard) than in 1996 (13 per cent
reduction of the hazard). Members of the
1990-cohort were eligible for unemployment
benefits for a maximum duration of 80 weeks,
and there seems to be a slight increase in the
hazard rate as this duration is approached15.
However, the cut-off period was limited to 12

weeks, after which a new period with benefits
could begin (on a slightly lower replacement
ratio). And during the cut-off period, many
unemployed received social security
contributions. For the 1996-cohort, there was
in reality no limit to the duration of benefits. 

Participation in labour market programs
reduces the hazard during the program period
(with 45 pr cent in 1990 and 51 per cent in
1996), while it raises the hazard as soon as the
program is completed (by 36 per cent in 1990
and 25 per cent in 1996). One should,
however, be careful in interpreting these
estimates as reflecting ‘treatment effects’, as
there is an obvious endogeneity problem
present. Participation in a labour market
program can hardly be considered an
exogenous event with respect to persons
labour market prospects; hence selection
mechanisms (both self-selection and
administrative selection) are likely to affect
the results.

Figure 11 plots the hazard rates for both
cohorts, based on the 1990-means for all
explanatory variables. Hence, the two
estimated hazard profiles are calculated for
identical individuals facing identical labour
market conditions (as measured by the
aggregate outflow rate). The 1996-hazard lies
almost everywhere above the 1990-hazard.
Since the two hazard rates are estimated as a
multiple of the two corresponding aggregate
hazard rate, this suggest that newly
unemployed workers did better compared to
the existing pool of unemployed persons in
1996 than in 1990. A corollary is that the
stock of unemployed workers in 1996 was less
competitive (compared to newly unemployed
workers) than their 1990-counterparts.
Hence, the picture of an unemployment pool
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15.  Results in Røed et al, 1999, suggest that higher exits in the period around the benefit cut-off is more related to
withdrawals from the labour forced than to higher transition rates to employment.



ficantly less negative impact than before
on the exit probability of women.

3. The relative performances of different age
groups have changed dramatically, and the
change is a pure duration/exit pheno-
menon. While young persons exit faster
than before, older workers seem to have
become almost stuck in unemployment.

4.  Total unemployment exposure has
become more unequally distributed than
before. A given yearly rate of unemploy-
ment is likely to be made up of fewer
persons – each being unemployed more –
now than what used to be the case. The
average member of the unemployment
pool has become less of a contestant in the
competition for vacant jobs.

Even though we confirm the belief that
little of interest has happened to the relative
labour market performance of different
educational groups, our results do suggest that
some workers are systematically losing out to
others. There are indications of increasing
inequality in the distribution of the
unemployment-burden. Hence, it is possible
that some skill-biased changes in labour
demand have occurred. But in that case, the
relevant skill-measure is not educational
attainment.
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consisting of relatively more hard-to-employs
in 1996 than in 1990 is confirmed.

6 Concluding remarks
Our investigation into changes in the
composition of unemployment leads us to
draw the following conclusions:

1. There are no signs of low-education
workers doing systematically worse than
before, relative to high- or medium-
education workers. Relative inflow rates
have increased slightly, while relative
outflow rates have decreased or are stable.

In absolute terms, low-education workers
are hit harder by economic slumps than
high-education workers (i.e. their
unemployment exposure increases more).
In relative terms, there are no clear
differences. The unemployment duration
analysis comparing the cohorts from 1990
and 1996 indicates that low-education
workers have improved their relative exit-
probability slightly.

2. The unemployment performances of men
and women have converged, both in terms
of inflow, outflow and total exposure. The
unemployment duration analysis also
indicates that marriage now has signi-

168 Knut Røed and Tao Zhang

Figure 11. 
Estimated Hazard rates for the January 1990 and the January 1996 unemployment cohorts.

Note: The estimated hazard rates may be interpreted approximately as monthly probabilities of exiting
unemployment, given that no exit has occurred so far. The hazard rates displayed are calculated for a the mean
covariate vector in the 1990-cohort (to facilitate a direct comparison, this vector is also applied to the 1996-hazard).
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