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1 Introduction

In contemporary society the growing interest in longitudinal data comes as
no surprise, principally because ”stability” and ”change” represent ubiqui-
tous experiences in modern time. Changes occur within the individuals’ life
course; 1n particular, changes in the individuals’ work history are interesting
both from a socio-economic and a political point of view. In economic and
social sciences a lot of attention has been paid to the duration of unemploy-
ment; recently, the necessity to have an overview of Furopean labour markets
has been recognized .

The discussion on the reasons for unemployment in Western countries
has recently focused on the institutional regulation of labour markets and
how this regulation obstructs market clearing (Grubb and Wells 1993; Sib-
ert 1997). In spite of these efforts, no conclusive and coherent results have
emerged and it seems that there is no simple relationship between the insti-
tutional regulation of the labour market and the level of unemployment, i.e.
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how many unemployed people there are (see among others Scarpetta, 1996;
Nickell, 1997) as well as the characteristics of the unemployment, i.e. who is
unemployed.

Despite the unification of most of Western Furope in terms of circulation
of goods and people, there are still considerable differences among labour
markets in the various countries. For this reason, statistical comparisons are
often very difficult to carry out, both because of the differences among the
ways data are collected and because of intrinsic differences in educational sys-
tems, economic environments, institutional regulations and so on. At least
the first problem can be overcome thanks to a longitudinal survey, named
ECHP (European Community Houschold Panel), conducted by Furostat in
many Furopean countries since 1994. Indeed, the Furopean Panel was devel-
oped to collect comparable information, at a FEuropean level, on households
and individuals in order to monitor the household /individual socio-economic
situation and to help identify economic and social policy measures at a com-
munity level.

The aim of this paper is to analyse and make comparisons of unemploy-
ment experience in various Furopean countries. We focus on the process of
exit from unemployment using survival analysis: the transition from unem-
ployment to employment is studied by means of flexible duration models.

Three particular features characterise our study. First, the analysis con-
centrates on the experience of short spells of unemployment in FEurope over
two years; second we pay attention to the specification of different models by
analysing generalized residuals and, third, we will try to simplify the interpre-
tation of the results using some synthetic measures computed for individuals
with different characteristics in order to show how much the differences across
countries are due to different labour markets and how much they depend on
individual heterogeneity.

The paper is organised in the following way. Section 2 presents the ECHP
data. In section 3, after a short introduction of the Cox model, some valida-
tion measures are outlined and in section 4 the empirical results are shown.
Some final remarks end the paper.

2 Data

Since 1994 Furostat coordinates a longitudinal survey, named ECHP (Fu-
ropean Community Panel Survey). This survey is conducted every year in



some European countries in order to monitor the household /individual socio-
economic situation. Longitudinal data have become a useful tool for the
analysis of many aspects, such as the transition from one state of activity to
another, which would be not feasible with cross-sectional data. Such longitu-
dinal aspects are of great policy relevance, especially in times characterized
by high unemployment and by the rise of insecure forms of employment. In-
deed, one of the main aims of this complex project was also to build up a
regular European panel for territorial comparisons, that has not been possible
until now.

As far as work histories are concerned, one part of the questionnaire
reconstructs, retrospectively,

individual work histories during the last year. Each individual interviewed
had to report all changes in his/her condition and also the time when they
occurred, following a-monthly calendar of activity status. The employment
classification follows the main activity criterion: an individual working at
least 15 hours per week is classified as employed.

At present, only the first two waves, 1994-1995, for each country are avail-
able for the user’s data base. The reference period for the retrospective data
covers two years, from January 1993 until December 1994. No information is
available about job history before January 1993; some information could be
drawn from the panel data but it is only partial and relates to people that
had a job at the interview time.

Focussing on unemployment spells, we found a lot of left censored ob-
servations in the data; explicit treatment of left censoring inside a duration
model usually relies on very strong assumptions concerning the dynamic data
generating process such as, for example, the assumption of an exponential
hazard function, that usually lead to misleading interpretation of phenomena.
In order to avoid the presence of left censored observations a flow sample of
unemployment spells has been drawn. Flow sampling consists on randomly
sampling the population of people entering or leaving a given state over an
interval of time. This kind of sampling has the advantage that does not bias
the population distribution (Lancaster, 1990) as for example stock sampling
does. In this study a flow sample was drawn, taking the first unemployment
spell of each individual that started in the reference period.

As the reference period covers two years, our analysis is necessarily con-
centrated on short unemployment spells; for this reason the conclusions we
can draw do not refer to the problem of long unemployment. Nevertheless
the aim of the paper is an interesting one, because the analysis of short spells
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of unemployment can help understanding differences among countries; it is
useful to show how much these differences are due to the different labour
markets or/and how much they depend on individual heterogeneity.

3 Modelling unemployment duration: the Cox
model

As already mentioned in section 1, the main aim of the paper is to analyse,
and make comparisons of, unemployment experience in various Furopean
countries. For this reason, from a methodological point of view, it is useful
to specify a robust and flexible model w.r.t. to mispecification errors con-
cerning, for example, the presence of unobserved heterogeneity and the form
of duration dependence.

Even if the Cox model (Cox, 1972) preserves the proportionality assump-
tion is certainly the one that matches such requirements. In the following
sections we briefly introduce the model and the estimation method, together
with some validation measures based on generalized residuals.

3.1 Basic framework

In the proportional hazard, or Cox, model, the effect of the exogenous vari-
able is specified by a function that depends on exogenous variables only and
multiplies a baseline hazard function of mispecified form.

Let T; be a positive random variable, representing the length of time
(duration) spent by an individual ¢ (i = 1...N) in a given state. The Cox
model defines the hazard function of 7} as:

)‘(t’Xiue) = )‘0 (t’Oé) f (Xiuﬁ) ) 0 = (auﬁ) ) (1>

where Ao (t|a) is the baseline hazard function and f is a known function and
X; 1s a vector of exogenous variables.

When interest is focused on the role of the exogenous variables, « is often
a nuisance parameter and only 3 is of interest. In such a case, A (t|)
is specified in the most general way as g (t|a) = () = Ao (t), l.e. as a
functional parameter. The model is known as the semiparametric Cox model
(Cox, 1972, 1975; Tsiatis, 1981), with @ = («,3), where a takes its value

in a functional space, whereas 3 takes its value in a (finite dimensional)



Fuclidean space.Obviously the function f (x,/3) should be non-negative, so
an easy way to obtain that property without restriction on 3 is the log-linear
specification

[x.B) =exp (xB), BeR, 2)

It 1s well known that a direct approach to computing the marginal like-
lihood (Kalbfleisch and Prentice, 1973) for the proportional hazard model
when ties are present creates a difficult problem (Cox and Oakes, 1984).
Breslow (1974) and Efron (1977) have suggested approximations to such a
computation, which are satisfactory except when the data exhibit heavy ties.
In this case a computationally feasible expression for the likelihood has been

introduced by DeLong, Guirguis and So (1994). The marginal likelihood' for
3 is

N
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(3)
where x; is the vector of explanatory variables for the jth individual, R
is the set of individuals whose events or censored times exceed t; or whose
censored times are equal to ¢; and d; is the multiplicity of failures at ¢,
that is, d; is the size of the set D; of individuals that fail at ;. In other
words, the exact conditional probability is computed under the proportional
hazard assumption that all tied event times occur before censored times of

the same value or before larger values. This is equivalent to summing all
terms of the marginal likelihood for [ that are consistent with the observed

data (Kalbfleisch and Prentice 1980; DeLong, Guirguis, So, 1994).

3.2 Validation measures

Referring to Fleming and Harrington (1991) and Andersen et al. (1992),
the semiparametric Cox model is a special case of a multiplicative hazards
model. Consider a set of n subjects such that the counting process N; =
{N; (t),t > 0} for the ith subject represents the number of observed events
experienced over time ¢. Step functions with jumps of size +1 are the sample

I Kalbfleisch and Prentice (1980) have derived an alternative expression for Lg (3),
which is computationally more difficult to evaluate than this integral representation.



paths of the process NV;, where N; (0) = 0. Again, let 3 denote the vector of
unknown parameter, the multiplicative hazards function A (t|x,3) for N; is
given by

Y, (1) dA (tjxi, B) = Y () exp (x;[a) o (1), (4)
where Y; (t) indicates whether the ith subject is at risk at time ¢ (specifically,
Y;(t) = 1 if at risk and Y; () = 0 otherwise); x; is a vector of exogenous

variables; Ao (f) is an unspecified baseline hazard function.With this notation
it is easy to define the martingale residual at ¢ as

Varh (0= N () = [ ¥ @) exp (xB) o 9). 5

The martingale residual in (5) estimates the difference over (0,t] between
the observed number of events for the ith subject and the conditional ex-
pected number of events. mi = mi (00) is referred to as the martingale
residual for the ith subject. For the Cox model, with no time-dependent ex-
ogenous variables, the martingale residual for the 7th subject with observation
time ¢; and event status d; (d; = 0 if t; is a censored time and d; = 1 otherwise)
is given by

The martingale residuals have the drawback of assuming values between 1
and —oo; a characteristic that often make their plot not easy to interpret. An
useful transformation of the martingale residuals are the deviance residuals:
they have the same properties but the advantage to assume values between
—oo and 4o00. For the Cox model the deviance residual reduces to

devs = sign (FTart,) \/2 [~ Hart, — dilog (d — Marty)|. (1)

These residuals are very useful as a validation measure of the model. Like
the plot of residuals in linear regression analysis, if the model is well specified
the plot of such residuals versus the linear predictor has to show no particular
behavior, but they must be distributed at random around zero. In practice, a
smoothed plot obtained by a non parametric estimator, like Kernel-estimator
or spline (see Hardle, 1990; Wand and Jones, 1995), can be a useful tool to
show their behavior.



Table 1: Some characteristic of the sample (u.=unemployment, c.=censored)

Contries sample size % u. spells % c. spells mean duration (s.e.)
UK 672 7.73 44.64 5.41 (4.76)
BE 480 5.52 55.00 6.98 (5.23)
IE 697 8.03 46.20 5.76 (4.40)
GR 973 11.20 43.47 6.30 (4.28)
PT 674 7.76 51.48 7.22 (4.56)
DK 727 8.37 40.44 6.01 (5.01)
FR 1152 13.27 52.86 6.05 (5.01)
ES 2132 24.55 51.74 7.13 (5.00)
IT 1179 13.58 60.39 7.87 (4.62)
TOT. 8686 100 50.37 6.66 (4.82)

4 The experience of short unemployment in
Europe

4.1 Sample characteristics

Before presenting the duration models, it is interesting to dwell on the results
of the flow sampling performed.

As we can see from Table 1, the incidence of unemployment spells is con-
centrated in southern European countries; it is very high in Spain, followed
by Italy, France and Greece. Even if the empirical mean durations are biased
by the high percentage of censored observations, we note that Italy shows
the highest mean duration of unemployment. On the contrary, the shortest
mean duration is in UK: this could suggest that the British labour market is
a dynamic one that prevents people to experience long unemployment spells
and gives them more opportunities to find a job. Table 6 in Appendix shows
the empirical hazards, estimated with a Life-Table method.

We note that they have different shapes and are not monotone. For
Belgium, Portugal, Denmark and UK we observe a negative duration de-
pendence: the chance of leaving unemployment is high for short duration
and decreases with the time spent in the state. For the other countries the
hazards show a different shape, with peaks around very short durations and
around the longest ones. It is worth noting that some of the peaks maybe
presumably due to a heaping effect, because people are inclined to smooth
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the real duration around some particular length. In Italy and France this
effect appears stronger than in the other countries.

4.2 Estimation results

In the previous section we made some remarks about the data and the shapes
of the empirical hazards; we are now interested in understanding if the differ-
ences across countries are due to different individual observed characteristics
or if there is a significant ”country effect”, i.e. relevant differences among
different labour markets.

In order to give an answer to this question, the analysis has to consider
some individual factors that can influence the duration of unemployment.

The irregular shape of the empirical hazards suggests to specify a semi-
parametric Cox model. One of the main problem related to the specification
of a duration model is the presence of unobserved heterogeneity that can
bias the duration dependence towards negative duration dependence; the
Cox model is known to be more robust with respect to such mispecification..
Identification of the distribution of unobservables with single spell data re-
lies on not testable assumptions (such as proportionality); for this reason we
prefer not to deal with this problem (Lancaster, 1990; Elbers and Ridder,
1982).

Some preliminary analysis suggested to consider the following variables
as relevant determinants of the length of unemployment: gender (SEX=1
if the individual is male); marriage (MARRY =1 if the individual is mar-
ried); previous experiences of training (TRAINING=L1 if the individual had
an experience of training before 1993); areca (NUTS1=L1 if the area where the
individual lives is an area with low unemployment rate); educational level
(DIDEGR=1 if the individual has a university degree, D2DEGR =1 if the
individual has a second level degree, D3ADEGR =1 if the individual has a first
level degree); start date of the current spell (months from January 1, 1993),
date of birth (months from first January 1900) and the date of birth square.

In Tables 2, 3, 4 estimation results are reported. Smoothed plots of the
deviance residuals are shown in Appendix (Table 7): there is no suggestion
for bad specification of the models®, smoothed lines do not have a particular

2The kernel smoothing was performed under a normal distribution assumption and
using the following “rule of thumb” to determine the bandwidth of the kernel density:

7o = 1.06 min (a, 1—134) n 15 where B = X(g.r5n — Xjo.25n) (Hardle, 1990; Wand and



Table 2: Cox model estimates for UK, BE, TE
Variables  Estimate (s.e.) UK Estimate (s.e.) BE Estimate (s.e.) IE

SEX -0.059 (0.11) 0.356 (0.14) -0.019 (0.10)
MINIZ -0.0224 (0.009) -0.030 (0.01) -0.001 (0.01)
TRANING 0.086 (0.10) 0.614 (0.16) 0.275 (0.11)
ANNO 0.082 (0.039) 0.124 (0.09) 0.066 (0.05)
ANNO2 -0.0007 (0.0003)  -0.0007 (0.0007)  -0.0004 (0.0004)
MARRY -0.036 (0.12) 0.264 (0.17) 0.007 (0.166)
DIDEGR 0.789 (0.33) 0.729 (0.22) 0.986 (0.18)
D2DEGR 0.554 (0.33) 0.310 (0.22) 0.374 (0.15)
D3DEGR 0.487 (0.31) -0.208 (0.25) 0.141 (0.16)
DINUTS 0.109 (0.10) - -

behavior, but are arranged randomly around zero. Note that the presence of
ties produces a particular scatter plot of the residuals with parallel lines; the
reason of which should be clear {rom equations (6) and (7). Interpretation
and implications of the estimates are not easy to handle because of the num-
ber of estimated models; for this reason in the next section some synthetic
measures can help to comment the results.

Nevertheless, gender appears to have a significant effect in Belgium,
Greece, France, Spain, Denmark and Portugal. The positive sign of the
coeflicient means that men have better chances to leave unemployment than
women. In Italy gender does not seem to have an influence on the chance
to leave unemployment. On the contrary the variable NUTS1 shows a very
strong effect: people living in Southern Italy have less chances to leave unem-
ployment. The estimated risk ratio is very big: living in Northern/Central
Italy increases the probability to leave unemployment about 2 times (risk
ratio 1.775).

On the contrary, the start date of the spell shows a significant effect in
almost every country and the negative sign suggests that the later is the start
of the spell more difficult it is to leave unemployment. This result is quite
interesting; the entrance in the labour market was indeed worse in 1994 than
during 1993. People having an experience of unemployment at the beginning
of the reference period seem to have more chances to leave unemployment.
This finding reflects the big recession in EC countries during 1993 (see among

Jones, 1995).



Table 3: Cox Model Estimates for GR, FR, ES

Variables Estimate (s.e.) GR  Estimate (s.e.) FR Estimate (s.e.) ES
SEX 0.439 (0.00) 0.294 (0.08) 0.473 (0.06)
MINIZ -0.065 (0.01) -0.026 (0.008) -0.034 (0.006)
TRANING -0.191 (0.11) 0.187 (0.09) -0.143 (0.08)
ANNO 0.048 (0.03) 0.109 (0.04) 0.134 (0.02)
ANNO2  -0.0005 (0.0003)  -0.0007 (0.0004)  -0.0011 (0.0002)
MARRY 0.246 (0.11) 20.220 (0.11) 20.050 (0.08)
DIDEGR 20.099 (0.14) 0.072 (0.13) -0.037 (0.10)
D2DEGR -0.233 (0.11) 0.064 (0.14) 20.125 (0.11)
D3DEGR -0.247 (0.13) 0.104 (0.10) -0.131 (0.07)
DINUTS : 0.0007 (0.08) -0.175 (0.07)

Table 4: Cox Model Estimates for IT, PT, DK

Variables Estimate (s.e.) IT  Estimate (s.e.) PT Estimate (s.e.) DK

SEX 0.139 (0.09 0.194 (0.11) 0.264 (0.098)

MINIZ -0.070 (0.01 20059 (0.01) -0.002 (0.009)

TRANING 0.081 (0.11 0.097 (0.21) 0.112 (0.11)

ANNO 0.112 (0.04 0.114 (0.04) 0.0790 (0.04)

ANNO2 -0.001 (0.0004 -0.0008 (0.0004) -0.0004 (0.00003)

MARRY 0.362 (0.13 -0.164 (0.15) 0.121 (0.11)
DIDEGR+D2DEGR 0.181 (0.15 0.002 (0.19) 0.167 (0.12)
D3DEGR 0.100 (0.14 -0.238 (0.18) 0.053 (0.13)

DINUTS 0.592 (0.09 - -
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the others Michie and Smith, 1994; Amin and Tomaney, 1995). In Italy, for
example, the political events of the early nineties caused a big economic crisis
that had repercussions on the labour market, especially at the end of 1993.

Having an experience of training before 1993 increases the probability
to leave unemployment in Belgium, Ireland, and France and reduces it in
Spain and Greece. Training systems are very different across countries, thus
results are very hard to comment. Systems of training in modern societies
can not be understood in isolation, but must be considered in relation to
the general organization of educational systems and in connection with the
nation-specific employment system. In fact, the negative effect of training on
the length of unemployment, found in some countries, could be due to the
fact that in such countries training is offered to disadvantaged people. As we
do not have information on these characteristics, training could capture also
these effects. In addition, it is well known that training effects are affected
also by a process of self-selection that is impossible to address with our data.
Multiple spells data should be required; some examples, that could explain
our results, are given in Gritz (1993) and Mealli and Pudney (1999).

The effect of age is also interesting, as will be shown in the next section.

4.3 Some synthetic measures

To simplify and summarize the results some synthetic measures were com-
puted. We define a reference individual that is modal with respect to the
characteristics used in the analysis and for him/her we compare the estimated
survival functions for the different countries.

The reference individual is a man, he started an unemployment spell on
the first of January 1993, he had no previous experience of training, he was
born in 1969, he is not married, he has a first level degree, he lives in an area
with low unemployment rate (for UK, Italy, France and Spain).

In Table 8 (in Appendix) the empirical survival functions and the esti-
mated survival functions in the different countries are reported. The figures
for individuals with the same characteristics present substantial differences
across countries: thus the different shapes shown in the empirical survival
functions are due not only to differences among individuals (i.e. different
sample composition) but also to differences across labour markets.

The first figures in the Table 8 (in Appendix) refer to UK, France, Spain
and Italy because of the presence of the variable DINUTS in the models
for these 4 countries. We note that the empirical survival functions are
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almost identical for very short durations; differences become more evident:
for durations longer than 4 months. For example, an individual in Spain has
a probability of surviving longer than 12 months which is higher than in the
other countries (UK, Italy, France), while the same probability for France is
the lowest. It is also interesting to note the effect of observed heterogeneity;
for example in Italy, without controlling for heterogeneity, the probability
of remaining unemployed after 12 months is 0.6; after controlling for it, the
reference individual has a survival probability less than 0.3. On the contrary
the UK empirical survival function is below that of the other three countries,
but when we compare the survival functions for the reference individual the
British labour market shows the worst performance.

The second two pictures in Table 8 (in Appendix) show the behavior of
the same individual in the others 5 countries; here differences are observed
also for short durations. The effect of observed heterogeneity seems to mark
the differences across different labour markets. In particular, in Belgium the
survival probability is always higher than in the other countries, while the
reference individual has highest chance to leave unemployment in Portugal.

In order to examine the effect of age on the probability to leave unem-
ployment, the expected durations for different date of birth were computed
as

=Y S(t.0), ®

where S (t|x,0) is the estimated survival function of the model specified in
(1).

In Table 9 (in Appendix) expected durations are plotted against date of
birth 3.

In UK, Ttaly and Spain, a parabola seems to describe quite well the be-
havior of the expected durations (with a very symmetrical shape for Italy),
while in Portugal, France, Denmark the shape is almost a straight line. That
means that in the first three countries there are obvious difficulties to find a
job for younger and older people, while in the other countries such difficulties
interest mainly older people.

In particular in Italy an individual born in 1950 (e.g. 43 years old in 1993)
has an expected duration of unemployment of 6 months, that is shorter than

3Even if in table 9 we reporte the graphics for each country, comparisons are justified
only among countries where the variables ANNO and ANNO2 are significant.
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Table 5: Fxpected duration of unemployment for individuals with different
educational levels

UK BE IE GR FR ES IT DK PT

University 587 546 532 534 T.18 870 6.68 6.22 559
degree

Second 716 7.75 829 595 7.22 9.32

level degree

First

7.55 10.38 9.45 6.02 699 936 7.11 6.84 6.73
level degree

Less than first

10.29 9.36 10.13 491 7.60 844 7.65 7.14 5.60
level degree

that of a young individual born in 1970. As expected, unemployment in
Italy is a problem that interests both young and old people. The minimum
expected duration in England is that of people born in 1955. In Spain, very
young people have more chances to experience shorter unemployment spells
with respect to old people, but the overall duration level is higher than in Italy
and England. For the other three countries (France, Denmark, Portugal) we
can observe a decreasing shape, with shorter expected durations for young
people.

The effects of educational levels on the expected duration of unemploy-
ment differ across countries as shown in Table 5: here, the expected durations
for the reference individual are reported, changing one at a time the value of
the three dummies, DIDEGR, D2DEGR and D3DEGR.

These effects are not significant in all of estimated models, so we limit
our discussion to the significant ones. In England, Belgium and Irland people
with a university degree have shorter expected duration in unemployment,
while in Greece and Spain educational levels seem to have very little effect.

This result suggests that, as expected, in the countries placed in Northern
Europe educational qualification have a positive effect on the chance to leave
short unemployment spells; this effect is not so evident in countries placed
in southern Furope.

13



5 Final remarks

In the paper we estimate semiparametric proportional hazard models for the
duration of short unemployment spells in different European countries, using
data drawn from the European Community Houschold Panel (ECHP). The
analysis has shown a substantial heterogeneity among labour markets: the
behavior of a reference individual is, in fact, strongly influenced by the labour
market he belongs to.

In particular, estimation results show that in countries, such as Belgium,
Greece, France, Spain, Denmark and Portugal women have, as expected,
less chances to leave unemployment. Living area effects are particularly
strong for Italy: people living in Southern Italy find it very hard to leave
unemployment. Particularly interesting is the effect of age: in Italy, UK
and Spain unemployment seems to interest both the younger and the older
generations, while in Portugal, France and Denmark difficulties in leaving
unemployment are encountered mainly by older people. Higher educational
levels shorten unemployment duration in UK, Belgium and Ireland, while in
Greece and Spain educational level does not seem to have strong effects on
expected duration.

It is important to stress that the analysis is based on the specification
of a simple model, the aim of the paper being that of exploring the poten-
tial information of the ECHP and make the interpretation of the results as
easy as possible. Nevertheless, the analysis could be deepened by employing
more complex model specifications that might include possibly endogenous
variables representing past work history, such as previous experience of em-
ployment and/or unemployment.
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Table 9: Unemployment Expected Durations for different generetions and

different countries: UK, BE, IE, GR, PT, DK, ES, FR, IT
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