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ABSTRACT

This paper stresses the importance of a specification of the matching function, where the
measure of job matches as a dependent variable, corresponds to the stock of job searchers.
In many empiricd sudies on the matching function this requirement has not been fulfilled.
In this paper, we show tha usng unemployment outflow to a job as measure of job
matches. related to unemployment and vacancies, gives a higher dadticity of matching with
respect to unemployment, compared to the same elagticity when the flow of filled vacancies

is used as measure of job matches. We have specified and estimated matching functions for
The netherlands to illustrate our point.

This version: February 1996

JEL J60, J64.

. Free Univerdty Amsterdam, Department of Economics, Applied Labour Economics
Research Team (ALERT), De Boddaan 1105, 1081 HV Amserdam, The Netherlands,
phone: +31 20 4446047, facsmile: +31 20 4446005, email: lbroersma@econ.vu.nl.

Many helpful comments by Jan van Ours are gratefully acknowledged.

!



1. INTRODUCTION

The most practised model of aggregate labour market flows is the matching or hiring
function. The matching function can be consdered as a production function of matches or
hires. It describes the technology of how the flow of job matches is related to the stock of
job searchers and the stock of available jobs, much as a standard production function
describes the technologica relation between the flow of products and the stocks of produc-
tion factors. There have been numerous efforts to specify and estimate matching functions
for a number of countries. Cf. Pissarides (1986), Blanchard and Diamond (1989), Layard et
al. (1991), Van Ours (1991,1995), Burda and Wyplosz (1994).

In the theoretical matching literature, job vacancies and unemployed workers are matched,

yidding the flow of matches, i.e. the flow of unemployed persons finding employment. See,
eg. Pissarides (1990). In empirical dudies of the matching functions, job matches are
approximated by the flow of persons out of unemployment. However, while mogt of this

outflow will involve the filling of a job, there may also be a number of unemployed who
move out of the labour force. In order to counteract this flaw, in some studies only the flow

of mae unemployed is taken, under the assumption that the flow of unemployed moving out

of the labour force mainly conssts of women. Other studies use the tota hires as an
aoproximation for the number of matches. But hires not only include unemployed finding a
job, also the flow of persons out of the labour force, like school-leavers, to a job and the

flow of employed workers moving to another job, are included here. This means that no
longer job vacancies and unemployed job searchers are matched, but instead vacancies and
all job searchers. The same gpplies to the flow of filled vacancies, which sometimes is used

to approximate the flow of matches. Vacancies are not necessarily filled by unemployed job
searchers aone, they are open for any job searchers alike. So also in this case, the pool of
unemployed job searchers in the matching function should be replaced by the pool of all job

searchers. Despite all these different measures, in practicaly all studies job matches are
related to the stock of unemployed and the stock of vacancies in the matching function.

However, it is by now well-established that the workers moving from one job to another and

not the unemployed constitute the larger part of the flow into employment. All these
different measures for the flow of maiches rdaed to unemployment and vacancies, give
different values for the dadticities in the matching function. These dadticities are reevant
for economic policy measures. In The netherlands they may be used to tackle the problem of
low labour participation. What is the effect of an increase in (unemployed) job searchers on

the flow of job matches? Will increased unemployed job search enhance employment?

This paper shows that different measures of job matches and their corresponding stock of
job searchers, does result in different matching dadiicities Eimation of matching functions
for The Netherlands, where these different measures are used, supports our point. Using the
outflow of unemployed to a.job gives a higher matching eadticity with respect to unemploy-



ment than using the flow of filled vacancies.

The paper is organized as follows. The next section is about the importance of conformity of

the stocks in the matching process and the flow of job matches. Section 3 proves that
different measures of job maches give different maiching eadicities Edimates of the
matching function, based on different measures of job matches and using pooled cross-

section data on six sectors in The netherlands economy from 1988.2-1994.4, are presented
Section 4 and finally Section 5 concludes.

2. JOB SEARCHERS AND JOB MATCHES

The process of matching workers and jobs is not an instantaneous process. Each worker and
firm are engaged in a time-consuming (tochagtic) process of waiting for and looking for an
gppropriate match. The matching process is formdized by the matching function, which
gives the flow of new hires from some pool of job searchers as a function of that same pool
of job searchers and the pool of available job vacancies.

F= cM@S,V), (1

where F isthe flow of job searchers being matched to ajob, M is the matching function, S
is the stock of job searchers, V is the stock of available job vacancies, and c is a scale
parameter. For the sake of reasoning, we assume time to be continuous.

This matching function is andogous to an aggregate production function. It shows that
labour market flows generate delays in the finding of both jobs and workers, even when the
matching process is very efficient. The efficiency of the matching process is represented by
c in (1). Changes in the value of ¢ Capture changes in the geographic and skill characteristics
of workers and jobs or other differences between the two, as well as differences in search
behaviour between job searchers.

Mog of the empiricd sudies of the matching function are hampered by the fact that the
flow of persons moving to a job do not dways originate from the pool of job searchers in
the matching function. In almost all studies, the pool of job searchers equals the stock of
unemployed. In that case, idedly, the flow of matches should equa the flow of hires from
unemployment. However, some studies gpproximate the flow of matches by the total hires.
In this case the matches include much more than just the flow from unemployment into
employment. Many vacancies are filled by workers moving from one job to another. In
addition, a substantial part of the vacancies are filled by the flow of persons out of the
labour force to a job, mostly school-leavers. So in this case, the stock of job searchers is
much larger than the stock of unemployed. On the other hand, the job being filled does not
necessarily have to be a vacancy. It can be an idle job or the unemployed can start her own
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business, etc. So also the stock of available jobs is probably larger than the stock of

vacancies. This latter argument does not gpply when the flow of filled vacancies are used as
an approximation of the Aow of matches. Here, the pool of available jobs is indeed the stock
of vacancies. However, a vacancy does not necessarily have to be filled by an unemployed
job searcher. Employed job searchers and job searchers out of the labour force may equaly

well fill a vacancy. Hence, the pool of job searchers is, also in this case, much larger than
just the stock of unemployed. Nevertheless, in all empirical Sudies, where matches are total
hires or filled vacancies, unemployment is assumed to be sufftcient to represent the job
searchers in the maching function. Cf. eg. Blanchad and Diamond (1989), Van Ours
(1991), Gorter and Van Ours (1994).

Many other dtudies use the outflow out of unemployment to approximate the flow of
matches. This means that the actud flow of job matches by unemployed is overestimated,
because no account is being taken of the unemployed moving out of the labour force.
Sometimes, one tries to prevent this flaw by gpplying only the mae outflow out of unem-
ployment, assuming that mostly femae unemployed move out of the labour force. Cf.
Pissarides (1986), Layard et d. (1991), Burda and Wyplosz (1994). Also in this case, the
persons moving out of unemployment do not necessaily fill a vacancy. Unreported
vacancies (idle jobs) and the fact that many unemployed may start-up their own business,
means that the pool of available jobs is underestimated.

The fact that in many studies the measure of job matches on the one hand does not corre-
spond to the origin of the workers filling the job and the origin of the available jobs on the

other hand. may bias the dadticity of the matching process with respect to the pool of job

searchers and vacancies. Table 1 presents a comparison of studies of the matching function
for a number of countries and shows the relation between certain measures of job matches
and the values of the matching eadticity. It presents the dependent variable in (1) and

shows the range of measures used to represent this flow of matches. It also reports the

frequency of the data and the eéadticities of matching with respect to the stock of job
searchers, usudly unemployed, and vacancies.

Table 1 shows a dichotomy for the values of the maiching eadticity with respect to

unemployment, «, and the measure of job matches. When the dependent variable is the
outflow of unemployed (UO) or the hires from unemployed (HU), the vadue of «>0.5. On
the other hand, if the dependent varigble is the totd hires (H), the flow of filled vacancies
(F) or the hires from employment (HE), we find o <0.5. The value of « for the flow from

persons not in the labour force (HO) is ambiguous.

* Table 1 somewhere here *




The flow of matches isin principle a continuous variable. The frequency of the data used to

edimate the matching function should be of a high frequency in order to take account of this

flow character. Therefore, in many studies monthly and quarterly data were used. However,
for The Netherlands, only adequate annua data were avalable, so far. In paticular, the
annud flows of vacancies are large in proportion to the stock. The average vacancy duration
is about two months. The duration of unemployment is about one year. In this light, it seems

more gppropriate to edimate the matching function with quarterly data than with annua
data.

The quarterly data set we use has the advantage that the measures of job matches that are
available, the flow of unemployed to a job and the flow of filled vacancies, can be linked to
the correct stocks of job searchers and available jobs. We only need to assume that the
unemployed find a job only by filling a vacancy. Hence, there is no job finding viaidle jobs
(unreported vacancies) or starting ones own business. Second, we assume that the total stock
of job searchers, who are digible to fill any vacancy, consists of unemployed job searchers
and of job searchers with a job and job searchers not in the labour force. We distinguish
unemployed job searchers who receive an unemployment insurance benefit and unemployed
who are on unemployment support.

Another advantage of our data st is that it covers a period, 1988-1994, in which no maor

changes in the definition of the varidbles involved occurred. The final mgor change in
definitions in unemployment, vacancies and unemployment outflow was in 1987. In that year

the officia vacancy statistics were collected based on a survey, which is argued also to take
account of unreported vacancies, and there was a change in legidation with respect to the

unemployment insurance act. For more details on our data set we refer to Appendix 1.

3. THE ELASTICITY OF MATCHING

In this section we will show that different measures of matching, and hence different stocks
of job searchers, imply quite different vaues for the dadticities of matching. Assume thét in
the labour market we have unemployed job searchers, decomposed into persons on unem-
ployment insurance and on unemployment support, employed job searchers and job
searchers not in the labour force. Figure 1 presents the flows between the different labour
market states that are relevant in our study.

* Figure 1 somewhere here *



In Fgure 1, the unemployed with an unemployment insurance benefit, U, and the unem-
ployed on unemployment support, U,, together build registered unemployment, UR.  The job
searchers not in the labour force, or non-participants, are labelled N. Only a certain
proportion of this group searches for a job, mainly school-leavers and married women re-
entering the labour market after raiSng their children. Findly, E are the employed persons.
Also in this group, there is a certain proportion looking for another job, leading to job-to-
job flows. This means that S=UR+¢,E+¢.N, where 0< ¢, <1 and i={1,2}. Furthermore,
we assume that all inflow into E  occurs by means of filling a vacancy. The totd inflow into
employment, or the totd flow of filled vacancies, F, condsts of the flow of unemployed on
unemployment insurance to a job, F,., the flow of unemployed on unemployment support
and non-participants to a job, F,,, and the flow of employed finding a another job, F,,. This
means F-F,+F,+F,. Based on ealier arguments, a matching function based on F,
should contain U as stock of job searchers, whereas a matching function based on F  should
have § as stock of job searchers.

The matching function (1) is ysually specified in a Cobb-Douglas form with congtant returns
to scale. So in terms of (1), we find

F = cS* Vl—a, (2)

where « is the matching eadticity with respect to the stock of job searchers. It shows the
effect of job matches to a change in Sor V.

In terms of Figure 1, we can rewrite (2) as
F = UV, 3

where X is the stock of al] job searchers except those with an unemployment insurance
benefit. X condsts of job searchers on unemployment support, employed job searchers and
job searchers not in the labour force. We assume that this stock X has a pro-cyclical
character. An economic upswing implies favourable opportunities of finding ajob, so X will

increase. In a downturn the opposite holds. Suppose X can also be written in a Cobb-
Douglas form,

X = pUPEY, (4)
where <0, y> 0 and p issomescale parameter.

Under these assumptions, the flow of unemployedto ajob, F,., can be written as
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where{=cp.
This implies that we can also rewrite (3) as
F U+X\*
— = 6
d c( : ) ©)

In general terms, the matching function, based on (2) without assuming constant-returns-to-
scale, can be specified as

F = cu+x)*v?® ie.,
F = c(U+pUPEY)V?,
This enables us to write

9F _ aL(LrﬂpU‘HEV). ®)

o U+pUPEY
So for the dadticity of matching with respect to unemployment, (8F/aU)U/F), thisimplies

g_l_] c o’ = o 1+ﬁpUﬂ'1EY. )
oU F 1+pUPIEY

From (9) it iseasy to derivethat o' < o if 8 < 1.

On the other hand, from (5) we can derive that

Fu = EUU+pUPEY)* 1 V8, (10)
S0 in this case we find,
oF F g-1
w | Tuely,q-p|LtBRUTEY |} (11)
oU U 1+pUP-EY

The dadticity of matching with respect to unemployment, (8F, /dU)U/F,,), is
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Eladticity (12) shows that o™ > o when (1 + aB-8)/a > 1. In other words, under the assump-

tion that (1-a) > 0, thisimpliesthat &™ > o when 8 < 1.

Hence, when matches are represented by the flow of filled vacancies F and 8 < 1, we find an

eadicity of matching with respect to unemployment of o'<«. When matches are repre-
sented by the flow of hires from unemployment to employment £, and 8 < 1, we find an
dadticity of matching with respect to unemployment of o™> . This means that o” > o
when 8< 1. Or, when maiches are respresented by the flow of hires from unemployment,

the matching dadicity with respect to unemployment is larger then the maching eadticity
with respect to unemployment in case matches are respresented by the flow of filled
vacancies. This proves our point made in Table 1 about the dichotomy in the matching
dadticities with different measures for job maiches. The only condition we have to test is
whether § < 1.

4. EMPIRICAL RESULTS

The necessary condition under which the matching eadticity with respect to unemploymernt,
in case matches are hires from unemployment, is larger that the matching dadticity, in case
matches are the filled vacancies, is tha G< 1. This means that the dadticity of all job
searchers, except those on unemployment insurance, with respect to the number of persons
with an unemployment insurance benefit is Smdler than unity.

This condition is likely to hold, because X=S5-U. S0 if aX/0U=08(S-U)/3U=85/3U-1 <0 and
hence a5/0U< 1, then mogt cetanly g=(@X/0U)U/X)< 1. Teding this premise means
testing whether the corrdaion between X and U is negaive. Another way is to estimate
equation (4) directly and test whether < 1.

The ample corrdation coefficient between X and U is py=-0.67, with a ¢-statistic of 4.2,

which impliesthet < 1, and in fact 8 < 0. The actud vaue of the dadticity g is determined
in Table 2, where equation (4) is estimated for The Netherlands. We find that 8=-0.12,
with a r-statistic of 1.74, hence g is negative a a 10 percent significance level. This
provides ample evidence for the difference in maiching eadicity for different measures of
meatching, that was proved in the previous section.



* Table 2 somewhere here *

As a final pat of this section, we present the estimation results of the matching function

based on pooled cross-section time series, from 1988.2-1994. It concerns flow data based on
anumber of sectors in the Dutch economy. See also Appendix 1 and 2. The outflow rate of

persons with an unemployment insurance benefit to a job is linked to the pool of unemploy-
ment insurance benefit recipients and the pool of vacancies. We assume a maiching function
specified in Cobb-Douglas form with constant returns-to-scale, as in equation (2).

1Og[Fue,i,t/Ui.t—l] =Y+ ailog(Vi,t—l/Ui,l-l) + € (13)
where ¢, ; isan error term and index i refers to the sector involved (= 1,. .,6).

If we take the flow of job matches to be equa to the flow of filled vacancies, then the
associated pool of job searchers consists of employed job searchers, unemployed job
searchers and job searchers out of the labour force. Adequate data on al of these three
stocks are not available. Obvioudy, we do have the pool of unemployed job searchers.

Based on Boeri (1995), we assume that a fixed proportion of 10 percent of the employed are
searching for another job and, based on scattered evidence of Statistics Netherlands, we
assume that 7 percent of non-participants actively search for a job. Findly, we assume that
workers in one sector search only for another job in the same sector. The stock of available

jobs is of course represented by the stock of vacancies. Assuming, like before, a Cobb-

Douglas form with constant-returns-to-scale,

loglF, /S 1 =, + Blog(V, 4fS,,.1) + €, (14)

where S, is the stock of job searchers, g, is the matching elagticity per sector and e,; is an
error term.

The labour market efficiency for each sector in (13) is given by v, and in (14) by p.. This

equas logc,+logp; and logc,, respectively, in terms of (5) and (3). In practice, this means
that efficiency is represented by six sector dummies, in both specifications. That makes
equations (13) and (14) a so-called fixed-effect modd. In order to be able to give more
information, we will also incude two additiond varidbles representing heterogeneity
between job searchers on the labour market. The first is a mismatch indicator, which equas

the absolute vaue of the resduds of a UV-curve regresson, where logU is regressed on
sector dummies and logV. This mismatch indicator refers to shifts in the UV-curve. For the
‘SV-curve' a similar measure is congtructed, where instead of U the tota number of job
searchers § is taken. The second varigble we use is a measure for the number of long-term
unemployed in each sector. The more long-term unemployed, the less is the outflow rate of
unemployed. Since we have no information on the stock of long-term unemployed in each



sector, we have used as an approximation the log of the retio of persons leaving the
unemployment insurance system because their maximum benefit duration has expired and the
totd outflow out of the unemployment insurance system. When this ratio incresses, this
means tha unemployed have a hard time finding a job and the outflow rate will fdll.

Specification (13) and (14) contain group dummies for each of the six sectors. We first test

whether this fixed-effect specification of (13) and (14) is correct or whether a random-effect
specification is more gppropriate. A random effect model has no group dummies, so in (13)

and (14), v;=v, w,=p and the error €,;,=n,;+v.;,» where k={1,2}, n is arandom term and
v is an eror term. We conduct a Hausman test on the null hypothesis that the random-effect

mode is the correct specification. For modd (13), we find x*(8)=23.90, which implies that
the fixed-effect model (13) cannot be rgected in favour of the random-effect modd. For
mode (14), this test cannot be performed, because the estimated variance of 7, is close to
zero. When we take 8,=4, it can be performed and yidds x*(2)=5,66, which is significant

at 6 percent. We will specify both modes in fixed-effect format.

The egtimation results for matching modd (13) are presented in Table 3. This Table shows
that the matching eladticities, with respect to vacancies, differ per sector. It is lowest for
congruction with 0.13 and highest for non-commercia services with 0.31. Especidly, the
latter Sector seems to have a higher matching eladticity than the other sectors, who are all

around 0.2. Note that the indgnificant positive vaue of our mismatch indicator is counter-
intuitive. An increase in long-term unemployment, however, means a fall in labour market
efficiency and thus in the matching rate, as expected.

* Table 3 somewhere here *

Table 4 presents the estimation results of (14). Note that the matching eadticities with
respect to vacancies, when the flow of filled vacancies is used as dependent variable, are
much higher then those found for the flow of unemployed to a job. In Table 4 the eadticities
vay from 0.45 for condruction, to 0.66 for commercia services 2. In this modd, there is
no sgnificant effect of long-term unemployed, but there is a positive effect of the mismatch
indicator, based on shiftsin the SV-curve.

* Table 4 somewhere here *

Next, we conduct a test on the hypothesis of an equa matching dadticity for all sectors, i.e.
a,= a and a zero effect of mismatch in the modd of Table 3. This may also affect the
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efficiency as represented by v,. Conducting an F-test on this parameter redriction yidds
F(6,148)=2.14, which is about equal to the 5 percent significance level. Table 3 also gives
this smplification. The overal matching eadticity for modd (13) eguas about 0.2.

A gmilar specification analyss can be applied to the modd of Table 4. A test on the
egqudity of the matching eadticities for all sectors, 8=, and a zero effect of long-term
unemployment and mismatch, yidds for this modd £(6,130)=2.38, which is not sgnificant
a 5 percent, but it is a 2.5 percent. In other words, there is a sgnificant difference in the
eladticities at the 5 percent level. The overdl matching eadticity for modd (6) is about 0.5.

Comparison with Table 1 indicates thet the dadticity for modd (13) isin line with the vaues

found by those sudies who have used the unemployment outflow or the hires from
unemployment as a measure of job matches. In that case the stock of unemployed is the
relevant pool of job searchers. The dadticity found for modd (14) is also in line with the
vaues found by those studies who have used total hires or filled vacancies as a measure of
job matches. However, in most studies, this measure of matches is related to the stock of
unemployed, while in fact it should be related to unemployed, employed job searchers and

job searchers not in the labour force. It appears that the stock of unemployed serves as a
reasonable gpproximation for the stock of all job searchers.

Findly, we report. in Table 5, the sectoral differences in labour market efficiency for the

two modes. If we normdize the efficiency of agriculture to 1, we find that all other sectors
have lower leves of efficiency for modd (13). In the service sector the efficiency is about

haf the vaue in agriculture. For someone with an unemployment insurance benefit it is
easer to find ajob in agriculture than in the service sector. Note that the ranking of the
efficiency of commercia services 2 and non-commercid services has reversed when moving
to the simplified modd. This indicates that it matters for the efficiency, whether we apply
parameter restrictions to the model of Table 3 column 2.

For modd (14), we find that the efficiency of matching in the non-commercid service sector
is highest, whereas in congtruction is lowest. The results imply that, for all job searchers, it
eader to find a job in the service sector than in the other sectors. Combining this result with
what was found in the previous paragraph, implies that employed job searchers and job
searchers not in the labour force find a job in the service sector reletively essly, whereas
this sector is reatively closed for unemployed job searchers. Note that the ranking in
efficiency between sector changes drameticaly here, when the models of Table 4 column 2
and column 3 are compared. This is because the hypothess of equa matching eadticities
between sectors for this model could not accepted at 5 percent.

* Table 5 somewhere here *
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5. CONCLUDING REMARKS

This paper dudies the properties of the matching function, where the measure of job
matches and the pool of job searchers are consistent with each other. When we assume job

matches to be equd to hires from unemployment, we find a matching dadticity with respect
to unemployment of 0.8 and with respect to vacancies of 0.2. When we approximate
matches by the flow of filled vacancies, we find a matching eadticity with respect to the

entire stock of job searchers (and with vacancies) of 0.5. These results are in line with those
of Van Ours (1995), where a digtinction is made between unemployed and employed job
searchers. There, the matching dadticity with respect to unemployment is about 0.6 when
metches equa the hires from unemployment. When the matches of employed job searchers
are consdered, the matching eadticity with respect to the stock of employed job searchers
equals some 0.3. The stock of employed job searchers is a fixed proportion of tota
employment, like we assume in this paper.

Our dudy stresses the importance Of other job searchers in the matching process than
unemployed. Burgess (1993,1994) already pointed out that employed job searchers build the
largest flow into employment and affect the standard matching agpproach subgtantidly. We
argue that in a sandard matching function, the stock of job searchers should correspond to
the origin of the flow of job matches. In many studies, only the stock of unemployed job

searchers is used. This paper shows that when job matches are associated with the flow of
unemployed to a job, the matching dadticity with respect to unemployment is larger than the

matching eadticity with respect to unemployment, in case matches are represented by the
flow of filled vacancies.

Our vaues of the matching dadiicity imply that, when the hiring rate from unemployment
represents the matching rate, an increese in layoffs, has a much larger effect on the
metching rate than an increase in vacancies. Simulaing labour demand, by increesng the
number of vacancies, only has a minor effect on the hiring rate from unemployment. On the
other hand, it does have a large effect when the flow of filled vacancies represents job
meatches. In other words. stimulating labour demand leads to increased job search by other
job searchers than unemployed. Many of the vacancies, created as a cause of gimulaing
labour demand, are filled by employed job searchers and new entrants on the labour market.
This corresponds to results of other sudies, like the Ministry of Social Affairs (1993).
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Table 1. An international comparison of matching elasticities.

country Dependent data Eladticity

variable vV u

Pissarides (1986) UK uo quarterl 'y 0.3 0.7
Blanchard and Diamond (1989) USA H monthly 0.6 0.4
HU monthly 0.2 0.6

HO monthl y 0.2 0.6

Layardetal . (1991) UK U0 quarterly 0.3 0.7
Van Ours (1991) Netherlands F annual 0.6 0.4
Burgess (1993) UK Uuo quarterly 0.4 0.6
Schettkat ~ (1993) Germany H annual 0.2 0.0
HU annual 0.2 0.7

Burda and Wyplosz (1994) France U0 monthly 0.3 0.7
Germany uo monthly 0.3 0.7

Spain uo monthl y 0.2 0.8

UK uo monthly 0.3 0.7

Van Ours (1994) Netherlands F annual 0.6 0.4
Gorter and Van Ours (1994)  Netherlands F annual 0.7 0.3
Anderson and Burgess (1994) USA H annual/panel 0.8 0.4
HN annual/panel 0.7 0.3

HE annua/pand 1.0 0.7

Broersma (1994) Netherlands uo annua 0.3 0.7
Antolin (1994) Spain uo annual 0.2 0.8
Van Ours (1995) Netherlands HU annua 0.3 0.7
HE annual 0.7 0.3

Albzk and Hansen (1995) Denmark HN quarterly 0.3 0.7
Mumford and Smith (1995)  Audrdia H monthly 0.3 0.3
HU monthly 0.1 0.6
HO monthly 0.4 0.3

Eriksson and Pehkonen (1995) Finland uo quarterly 0.2 0.8

Explanation: UO is unemployment outtlow (in some cases only males), H is total hires, HU

is hires from unemployment, HO hires from out of the labour force, F is filled vacancies,
HN is hires from non-employment, HE is hires from employmen.

' The *unemployment’ pool is a combination of unemployed job searchers and job searchers
out of the labour force.

* Here, is ‘unemployment’ pool is the number person not in the labour force.
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Table 2. Estimation results of equation (4).

The variables in equation (4) contain unit roots and cointegration between the three variables
cannot be rejected, as DW =0.82. The smplified mode in error-correction form is presented
below .

Alog(X) = 1.235 - 0.172 | log(X_,) + 0.118 log(U.) ]
(1.754) (-1.727) (1.743)

R? = 0.865 0 = 0.0151 DW =1719 T =24(1989.1-1994.4)
The long-term equilibrium relation between X and U is given by the error-correction part,
logX = -0.12 logU,

where the coefficient of logU equas the dadicity 8.
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Table 3. Estimation results of matching function (13)

Dependent variable:

log(F,,;/U;,..)

constant

group dummies D,
Dcon
Dcsl
D..
D

log of VU ratio,, for.
aggregate economy

agriculture
manufacturing
construction

commercial services 1
commercial services 2

-0.910 (-6.487)
-0.373 (-4.480)
-0.180 (-4.649)
-0.777 (-8.634)
-0.599 (-8.775)
-0.512 (-5.207)

0.156 (7.634)
0.186 (6.975)
0.132 (3.381)
0.189 (5.798)
0.220 (8.3 17)

non-commercial services 0.306 (6.108)

mismatch,

long-term unemployment,

0.128 (1.686)

-0.170 (-4.131)

-0.898 (-6.369)
-0.384 (-4.597)
-0.179 (-4.593)
-0.784 (-8.678)
-0.605 (-8.818)
-0.529 (-5.377)

0.149 (7.402)
0.178 (6.744)
0.129 (3.287)
0.179 (7.744)
0.202 (8.288)
0.292 (5.827)

-0.170 (-4.109)

-0.885 (-6.308)
-0.406 (-5.514)
-0.179 (-6.096)
-0.805 (-9.832)
-0.659 (-10.38)
-0.663 (-7.996)

0.176 (15.08)

-0.174 (-4.250)

0.956
0.104
162

0.955
0.105
162

0.952
0.106
162
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Table 4. Estimation results of matching function (14)

Dependent variable:

log(F; /S, .1)

constant -1.670 (-6.557) -1.593 (-10.14) -1.409 (-14.96)
group dummies D_, 0.674 (2.961) 0.663 (3.043) 0.155 (3.281)
D -0.014 (-0.059) -0.018 (-0.058) 0.106 (2.503)
D, 0.856 (3.295) 0.806 (3.461) 0.736 (13.82)
D.. 0.598 (2.217) 0.547 (2.037) -0.053 (-1.384)
D s 1.184 (3.463) 1.106 (3.357) 0.497 (10.95)
log of VU ratio,, for:
aggregate economy 0.540 (30.90)
agriculture 0.511 (16.26) 0.504 (16.81)
manufacturing 0.631 (15.26) 0.630 (15.17)
construction 0.476 (13.42) 0.465 (13.66)
commercial services 1 0.513 (9.070) 0.502 (9.032)
commercial services 2 0.636 (14.33) 0.624 (14.28)
non-commercial services 0.668 (8.722) 0.652 (8.538)
mismatch, 0.474 (1.725)
long-term unemployment, ~ -0.022 (-0.295)
R? 0.974 0.974 0.970
q 0.127 0.128 0.133
NXT 162 162 162
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Table 5. Sectoral labour market efficiency and 95 percent confidence interval

Sector”

Modd: Table 3 column 2

Table 3 column 3

Manufacturing
Construction
Commerciad  services 1

Commercid services 2

0.68 (0.58 - 0.80)
0.84 (0.77 - 0.90)
0.46 (0.38 - 0.54)
0.55 (0.48 - 0.63)

0.59 (0.49 - 0.71)

0.67 (0.58 - 0.71)
0.84 (0.79 - 0.89)
0.45 (0.38 - 0.53)
0.52 (0.46 - 0.59)

0.51 (0.44 - 0.61)

Table 4 column 2

Table 4 column 3

Non-commercial Services
Sector” Model:
Manufacturing

Construction

Commercia  services 1

Commercia sarvices 2

Non-commercial services

1.94 (1.27 - 2.97)
0.98 (0.64 - 1.49)
2.24 (1.42 - 3.53)
1.73 (1.02- 2.92)

3.02 (158 - 5.75)

1.17 (1.06 - 1.28)
1.11 (1.02 - 1.21)
2.10 (1.88 - 2.32)
0.95 (0.88 - 1.02)

1.65 (1.51 - 1.80)

* Effkiency of agriculture is normalized to 1.
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Figure 1. Flows into employment.
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APPENDIX 1. DATA: SOURCES AND DEFINITIONS

How of persons with unemployment insurance benefit to a job, for sector i.
source: Socide verzekeringsraad, Het beroep op de Werkloosheidswet, omvang
en ontwikkeling .

How of filled vacancies for sector i
source: Central Bureau of Statistics, Sociaal-economische  maandstatistiek.

Number of persons recaiving unemployment insurance benefit, for sector i.
source: Socide verzekeringsraad, Het beroep op de Werkloosheidswet, omvang
en  ontwikkeling.

Totd number of job searchers, conssting of unemployed and employed job
searchers and job searchers not in the labour force: UR+ ¢,E;+ ¢,N, where we
implicitly assume that unemployed and non-participant job searchers may apply
to any sector and employed job search mainly takes place within the same
sector. Further, ¢, and ¢, represent the fraction employed and non-participants
searching for ajob, with ¢,=0. 10 and ¢,=0.07.

Registered unemployment, composed of both persons with an unemployment
insurance benefit and persons on unemployment support.
source Central Bureau of  Statistics,  Sociaal-economische  maandstatistiek.

Number of jobsin sector i.
source: Central Bureau of  Statistics, Sociaal-economische  maandstatistiek.

Number of persons not in the labour force (non-participants), defined as
POP1464-E-UR, where POP1464 is the population of working age, i.e. between
14 and 64 years old and E is overdl employment, or E=LE, POP1464 Is
interpolated to give quarterly data

source: Central Bureau of Statistics, Statistical Yearbook.

Number of vacancies for sector i.
source:  Central Bureau of Statistics, Sociaal-economische  maandstatistiek.

mismatch indicator, based on shifts in UV- or SV-curve, defined as follows,
mismatch = ¢, |, where ¢, comes from the regression

log(U,) =% . alogV,, . ¢,0r logS,) = v + alogV,, + ¢,

measure of long-term unemployment, defined as the log of the outflow from
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unemployment insurance due to expiry of maximum benefit duration (UO,.)
and totd outflow (UO,,), or LTU = log(U0,,/UO,,).

source:  Socidle verzekeringsraad, Het beroep op de Werkloosheidswet, omvang
en  ontwikkeling.

APPENDIX 2. SECTORAL CLASSIFICATION

This Appendix describes the dassfication of the sectors we digtinguish in terms of the SBI-
index in The Netherlands (smilar to the SIC-dlassfication). SBI 1, mining, and SBI 5,
public utility, have been omitted. The fird is very smal in The Netherlands and the latter is
also smal1 and moreor less constant over the period 1989-1994.

Sector SBI Description

Agriculture 0 agriculture, fishery
Manufacturing 2/3 manufacturing

Congtruction 5 congruction and indallation

Commercid services 1 6 and 8 hotds, restaurants, wholesale and retail trade,
banks, real estate and insurance companies

Commercia services 2 7 trangport, storage and communication

Non-commercia services 9 other (non-commercia) services, government
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