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1. Introduction

A fundamental systemic feature of the Soviet-type economies was the nonexistence of open
unemployment.? An equally distinguishing feature of thetransition to amarket economy has been the
emergence of double digit unemployment ratesin al the rapidly transforming economies except for
the Czech Republic. In the Czech Republic, the unemployment rate remained at mere 3-4 percent
throughout thefirst half of the 1990s and only roseto 6-7 percent during the recession of 1998. The
gravity of the unemployment problem and the discrepancy between the unemployment experience of
the Czech Republic and the other Central and East European (CEE) economies, depicted in Figure
1, poses a fundamental academic aswdl as policy-related puzzle. Why has the Czech Republic been
exhibiting so much lower unemployment rate than itstraditional counterpart republic, Slovakia, and
the other CEE economies? Until 1993, Sovakia and the Czech Republic have after all shared the
same currency, legal system and ingtitutional framework. Moreover, except for unemployment,
aggregate economic indicators of the two countries were similar in the early 1990s (Dyba and
Svgnar, 1994, 1995, Ham et al., 1998). Why then have the Slovak labor market indicators been
similar to those of Bulgaria, Hungary, Poland, and other transition economies, rather than those of
the Czech Republic? What are the policy implications?

An important part of the answer to the above questions is that from the time unemployment
started appearing in CEE in the early 1990s, the Czech Republic has had a dramatically higher
outflow rate of individuals from the unemployment state to employment than did the other CEE

economies (see e.qg., Boeri, 1994, Boeri and Scarpetta, 1995 and Ham, Svgnar and Terrell (HST),

2 Open unemployment did exist in the Y ugoslav labor-managed economy. As planning gradually gave way to
market forces, one could observe unemployment also in Hungary.
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1999). Using OECD data, HST (1998), for instance report 1991 outflow rates to be 17.1 in the
Czech Republic but only 4.8 in Slovakia. Similarly, their data for 1992 indicate the outflow rate to
be 26.6 in the Czech Republic, 10.2in Sovakia, 6.6 in Poland, and 4.3 in Hungary. Moreover, other
possible causes of the lessrapid rise of unemployment in the Czech Republic in the early 1990s, such
as lower inflow rates into unemployment due to higher government subsidies to Czech firms or to
more marked declinesin Czech labor force participation, are not borne out by the data.® These basic
findings suggest that one needs a thorough understanding of the determinants of outflow from
unemployment and the matching of the unemployed and vacancies in the Czech Republic and the
other CEE countries. While HST (1998,1999) examine the outflow issue, in the present paper we
analyze the process of matching of the unemployed and vacancies.

Theliterature on matching functions usually assumesthat the outflow (number of individuals
flowing) from unemployment to employment O isafunction of the number of unemployed U and the
number of posted vacancies V, O=f(U,V). Matching is seen as a search process, with both the
unemployed and employers with vacant positions striving to find the best match, given exogenous

factors such as skill and spatial mismatch, aswell as availability of information. Some authors (e.g.,

3In the first few years of the transition, as the unemployment rate rose from zero to double digits in most CEE
economies, the Czech Republic had asimilar rateof inflow of theempl oyed into unemployment asthe other economies.
Burda (1994) for instance reports 1992 monthly inflow into unemployment rates to be .5 in the Czech Republic, .8
in the Slovak Republic, .5in Hungary, and .6 in Poland. Ham et al. (1998) use OECD data and report the 1992 inflow
rates to be 0.9 for the Czech Republic, Hungary and Poland, and 1.3 for Slovakia. (After the double digit
unemployment rateswere established in all the CEEsexcept for the Czech Republic, theinflow rates started to belower
in the Czech Republic than these other economies.) Moreover, as Schaffer (1995) shows, budgetary subsidiesto firms
were virtually eliminated in the Czech Republic as well as other CEE economies in the early 1990s, thus providing
similar pressurein all these economies to release excess labor. Finally, as Paukert (1995) demonstrates, labor force
participation declined in all the CEE economies and not just the Czech Republic.



Blanchard and Diamond, 1989, Pissarides, 1990, and Storer, 1994) expect the matching function f
to display constant returnsto scale, while others have identified reasons, such as externalitiesin the
search process, heterogeneity in theunempl oyed and vacanci esand | ags between matching and hiring,
why increasing returns may prevail (e.g., Diamond, 1982, Coles and Smith, 1994, Profit, 1996, and
Mortensen 1997). Increasing returns are conceptually important because in many models they
congtitute a necessary condition for multiple equilibria and provide a rationale for government
intervention. In this paper we show that increasing returns may have been an important phenomenon
in the Czech Republic as compared to Slovakia and by implication the other CEE economies.

In specifying the matching process, the most frequently used functional form is Cobb-Douglas

InGj ¢ ™ ¢ % Byln Uj g1 % Byn Vi tg1 )

where, U,,, andV,, arethe number of unemployed and vacanciesin areai at theend of periodt-1,
respectively, O, , denotesthe outflow to jobs (the number of successful matches between thecurrently
unemployed and current vacancies) and constant ¢ captures the efficiency of matching.

In view of the serious unemployment problem in the transition economies, the literature on the
matching of unemployed and vacanciesin these economies has grown rapidly. It has also produced
contradictory results, in part because the studies use different methodologies and data.
Methodologically, the studies differ especially with respect to the specification of the matching
function and treatment of returnsto scale, theinclusion in equation (1) of other variables that might
affect outflows and the extent to which they use static or dynamic models. In terms of data, the
studies differ in whether they use annual, quarterly or monthly panels of district-level or more

aggregate (regional) data and whether they cover short or long time periods. None of the studies
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adjusts the data for the varying size of the unit of observation (district or region) which, aswe show
presently, may generate biased estimates of the returns to scale in many studies.

The contradictory findings of the existing studies, as well as the Czech Republic's high outflow
from unemployment relative to Slovakia and the other CEE economies, have led us to carry out
comparative analysis of matching in the Czech and Slovak republics. As we mentioned earlier, our
focus on the Czech and Slovak Republics is motivated by the fact that they represent a unique
laboratory, in which we can hold constant many initial conditions. Comparing them is hence
methodol ogically preferabl ethan comparing the Czech Republictoother CEE countrieswith differing
conditions. From the methodological standpoint, a particularly important advantage of using the
Czech and Slovak dataisthat all employers have been legally obliged to report all vacanciesto the
government labor offices. This makes the measured vacancy variable in these two republics much
more accurate than the vacancy measures used in most other economies, East or West.®

Unlike other studies, we aso use a more flexible and up-to-date empirical methodol ogy and
superior data. In particular, unlike other sudies we a) use atrandog rather than the more restrictive
Cobb-Douglas specification of thematching function, b) test and carefully control for theendogeneity

of explanatory variables, ) account for the presence of a spurious scale effect introduced by the

“Theprincipa studiesin thisareaare Burda (1993), who uses monthly Czech and Slovak district-level datafrom 1990
101992, Boeri (1994), who uses 1991-93 regional panel data for the Czech Republic, Hungary Poland, and Slovakia,
Svgnar, Terrell and Miinich (1994, 1995), who useannual 1992 and 1993 data from the Czech and Slovak Republics,
Lubyova and van Ours (1994), who use 1990-93 monthly data for Slovakia and 1991-93 data for the Czech Republic,
Boeri and Scarpetta (1995), who use monthly data for districts/regionsin Poland (1992-93), Hungary (1991-94), the
Czech Republic (1991-94), and Slovakia (1990-93), Burda and L ubyova (1995) who use monthly and quarterly Czech
and Slovak data from 1992 to 1994, Boeri and Burda (1995), who use Czech district-level data over the period
1992-1994, Burda and Profit (1996), who use district and regional 1992-94 data from the Czech Republic, and Profit

(1996), who uses Czech digtrict dataduring 1992-94. For abrief survey of theprincipal studiesseMunich et al. (1997).

°As we discuss presently, one of the goals of this study is to examine the effect of active labor market (training)
policies on matching. In this context it isimportant to note that the vacancy data do not include dotsin these
active labor market policy programs.
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varying sizeof unitsof observation (districts), and d) usefive (1991-96) years of comparable monthly
datafrom all digtrictsin the Czech and Slovak Republics . Unlike most studies, we aso separate the
effects of new and longer term unemployed, estimate the effects of several factors on outflow from
unemployment, employ a dynamic specification and estimate on contiguous panels to allow for
dynamic adjustment and regime changes during the period of economic transition, and control for the
heterogeneity of unemployed searchers.® Like other studies, we do not address the issue of the
matching of vacancies with employed individuals.

We start in Section 2 by presenting our estimating framework and explaining how it overcomes
some of the principal problems of the existing studies. In Section 3 we describe our data and the
implementation of our econometric model. In Section 4 we present basic statistics and our
econometric estimates. We conclude in Section 5.

2. The Estimating Framework

Theories of search and matching generally do not imply a particular functional form of the
matching function and most studies use the Cobb-Douglas form.” We minimize the potential bias
stemming from this restrictive specification by using atrandog form. We also include separately the
new (current period) entrantsinto unemployment and those already unemployed in order to allow for
thefinding by Coles and Smith (1994) that new entrantsinteract with posted vacanciesin a different

manner than those already unemployed.?

® Few studies have accounted for one or at most two of these latter problems.

" There are of course exceptions. Pissarides (1990) for instance showsthat in his theoretical model the Cobb-
Douglas function could represent a useful approximation. In the empirical work, Boeri (1994) estimates a Cobb-
Douglas matching function of unemployment and vacancies, with unemployment entering as a CES function of
short and long term unemployed. Warren (1996) also uses more complex specifications in the U.S. context.

8 ldeal ly, one would also like to separate the newly posted vacancies from the existing ones. While our data on

vacancies are of better quality than those from most other countries, they do not allow us to identify the vintage of
vacancies.
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We start with the following dynamic specification
NG, =a,+ %In0, ., + :E:usv BIn? . +.5 3k:usv3k:’i,s(,vln ? N ? i+ ANW, + g, o
where the second variable on the right hand side is the lagged value of the dependent variable (the
number of individuals flowing out from unemployment) and X,; /U, X.; /S X,/ V,, represent
those already unemployed, those flowing into unemployment in the current period and the number
of lagged vacancies, respectively. W, isaK,x 1 vector of timeinvariant, district-specific variablesand
disaK;x 1 vector of associated parameters. The term g; , represents the unexplained stochastic part
of the matching process. We start with a general specification of theerror asg;, / ?,+v;,, where ?;
stands for matching efficiency that varies across districts but remains constant over timeandv; isthe
effect of unobservable factors that vary across districts and over time. In order to make the model
identifiable, we make the usual assumptionsthat E? =Ev; =0, E? v,=0, E? W=0, E?,? =s,%ifi=]
and zero otherwise, and Ev,vi=s,? if i=j & t=s and zero otherwise.

Theterm AnO,_, with <1 alows for partial adjustment in the matching process which may
be brought about by the fact that (a) the acceptance of a job offer precedes the reported date of a
match (start of work), with no search taking place during the interim period, and (b) information
about new vacanciesisnot diffused instantly to all job searchers. Unlike other studies, wealso analyze
the nature and magnitude of differencesin matching efficiency acrossdistricts. We usethetwo-stage
Anderson-Hsiao Instrumental Variable (AHIV) procedure (Hsiao, 1986) to estimate the effects of
district-specific factors that may influence the efficiency of matching.
2.1 The Estimation Strategy

Inthefirst stage of the AHIV procedure, we estimate 3's and 7 s of the matching function by

exploiting the monthly within-district variation in these time varying variables. We use these
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consistent parameter estimates of the basic matching function (without variables W) and the mean
log values of the associated variables to calculate district-specific efficiency residuals that represent
the unexplained part of the basic matching process. In the second stage, we regress these efficiency
residuals on explanatory variables W, that aretimeinvariant or have annual frequency and we obtain
estimates of parametersd.’ Whilewe are aware of thelimitations of the two-stage procedure, we use
it because there is no straightforward single-stage method that deals adequately with the varying
frequency of observations, partial adjustment and endogeneity of regressors, as discussed bel ow.
The First Stage Estimation

The dependent variable and the error term in equation (2) are likely to contain a district-
gpecific effect. The data transformations that are most widely used to remove this effect are mean
deviations and first differences. The mean deviation transformation is appropriate if the explanatory
variablesare strongly exogenouswith respect totheir lagged values. However, variablesO, ;, U, ; and
V,, are predetermined by the previous matching process and hence are not strictly exogenous. In
particular, thelagged outflow is predetermined by definition, while unemployment and vacanciesare
partially predetermined by all preceding outflows. To see these links, note that the number of

unemployed and vacancies at timet-1 is given by identities

Uitgl 7/ YVitg2 % Ste1 & Ojtg1

Vitgl1 7/ Viwg2 % Zitg1 & Ojtg1 4

As we mention below, we assume that W, is uncorrelated with the instrumental variables used to predict the
other explanatory variables in equation (2).
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where Z, ., stands for the net inflow of new vacancies. Since both U; ., and V., depend on O, ,,
which in turn dependson v, U; ., and V,, are only weakly exogenous.” In this case, the mean
deviation transformation leads to biased parameter estimates because of the correlation of the
transformed val ues of weakly exogenous variables with the transformed error termg; , (Appendix I).

The firgt difference transformation is often viewed as being superior to mean deviations in
overcoming the problem of weak exogeneity and measurement errors. Although first differencing
does not fully eiminate the problem of endogeneity, it permits one to identify the parameters using
the AHIV or Generalized Method of Moments methods. In particular, transforming U, ; and V., into

first differencesyieds:

?Uite1 " Uitel1 & Uitg2 " Sta1 & Ojtal (5)

?Vitel " Vite1 & Vitg2 T Zite1 & Gjtea

Both first differences are still affected by O, ., and hence correlated with ?v, =V, -v, ;. However,
further lags of ?U and ?V are uncorrelated with v, ., and therefore can be used as valid instruments
to identify parameters of interest. The issue is whether the instruments have adequate explanatory
power. Moreover, firg differencing decreases significantly the variance of the explanatory variables
while doubling the variance of the error term and potential measurement error. Thisin turn leadsto
higher standard errors of estimated parameters. In view of these tradeoffs, wetransform equation (2)
into deviations from forward means and compute instruments as deviations from backward means.

Thistransformation maintainsa relatively large variancein the variablesas well asa small variance

1% These identities assume that all matches are brought about by the reported unemployed and vacancies (there being
no out-of-register matching). Other forms of matching may create more complicated identities but will not eliminate
the problem of weak exogeneity.
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inthe error term and it avoids the problem of weak exogeneity.™ In our empirical work wefind that
the explanatory power of these instruments is adequate.*
Adjusting for Varying Size of Districts

Sincetheliterature on matching has not taken into account the variation in the size of the unit
of observation (in our case the district’®) many of the existing studies may have generated biased
estimates. Thereason for the bias, explained in detail in Appendix 1V, relatesto thefact that thesize
of adistrict, measured for instance by its labor force L;, tends to be positively correlated with the
valuesof O, U;, § and V.. In thisstuation, when district-level variables are not adjusted for the size
of thedistrict labor force, the intercorrelationsamong O, U;, § and V, tend to be biased upward on
account of the variation in the size of districts (see Appendix Table A2 for anillustration). The usual
Cobb-Dougl as specification based on cross-section datathen providesbiased estimates of coefficients
unlessthere are constant returns to scale or the unadjusted U; and V, are uncorre ated with the | abor
forceL,. Thedirection of the bias of 3, (13) isnegative if U, (V;) is positively correlated with L; and
matching displays increasing returns to scale. Either decreasing returns to scale or negative
correation (but not both) in turn lead to a positive bias. Therefore, if the matching process does not
exhibit constant returns, the biasis likely to cause an incorrect acceptance of the constant returns

hypothesis. The bias, and therefore the likelihood of an incorrect acceptance of the constant returns

1 A detailed description of the transformation is provided in Appendix 1. Note that relativeto afirst
difference specification, our form of mean deviations generates (i) a higher variance in variables (since the distance
of individual observations from the mean tends to be greater than the distance between two successive
observations) and (ii) a smaller variance of the error term (since the variance of the mean deviation error is
approximately equal to the variance of the original error term, while the variance of the difference in successive
error termsistwice the variance of the original error term).

2 Theinstruments explain 20% to 75% of variation in explanatory variables. The lowest explanatory power of
instruments was for vacancies (20-30%), and the highest power was for outflows (60-70%).

B There are severa possible measures of district size. We use the district labour force, but the results would not
be materially affected by using other measures.
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hypothess, is greater, the greater is the portion of the correlation of U, and V, with L, that isdueto
differencesin the sze of the district labor force. Aswe show in Appendix IV, the biasisvery smilar
to that stemming from an omitted variable problem. In what follows we call this phenomenon the
spurious scale effect. '

It can be shown that the spurious scal e effect is avoided if one uses pand data and estimates
a Cobb-Douglas function by fixed effects. In this case, the fixed effects transformation removes the
spurious scale effects together with the district-specific time invariant effects. Unfortunately, the
spurious scal e effect problem remains even under fixed effects if the real matching function ismore
complex than Cobb-Douglas. Aswe show in Appendix 1V, in the case of our trand og specification

with three factors, the adjusted model should be estimated as

2In0; ¢ * [Ry & Li(2y % 2us % 21?2 InXyjt %
% [Bs & Li(?g % 2us % 2)]?INXgjt %
% [By & Li(%y % 2oy % 25012 InXyj ¢ % (7)

% .5 3 = ??Hlnxkitlnxnt
k"ﬂ,s,v | "a,s,v

The estimated coefficients of direct effects 3's are hence identical with the coefficients of the
unadjusted model only if the sums of ? coefficientsin the parentheses are equal to zero. Aswe show
presently, thisis

also related to the necessary but not sufficient conditions for constant returns. In general, with bars

denoting means of variables, the formula for short-term easticities computed at the means of

% Aninteresti ng question for futureresearch iswhether the size of districts and regions, the usual units of observation
in the matching function studies, tends to be determined by an arbitrary administrative fiat or an endogenous
optimization process of population settlements, based on historical economic forcesthat arein principle similar to an
optimization process determining the size of firms.
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explanatory variablesis:

O
IIn= —
L n X| R -
7'Bk% = ?Hln—'ﬁk% = ?k|ln |&InL )
In Xk I"a,s,v L I"a,s,v [ ®
L

It isobviousthat the last term on the right hand side disappearsif the sums of ?are zero. In this case
expression (8) becomesidentical to the formulafor easticitiesin the unadjusted modd as presented
in Appendix 1115
The Second Stage Estimation

In the second stage we estimate ds' which reflect the impact of district-specific variables W, on the
efficiency of matching, given unemployment, inflow into unemployment and vacancies. Using the

cons stent estimatesfrom thefirst stage, we computethe (averageannual) unexplained first stageresiduals

ﬁi & ?Oﬁi,&l & I ﬁkﬁk,i & 5 I I ?kl InXkI
“u,s\v k"u,sv |"u,sv (9)

ag % PW; % ?;
and use them on the left hand side of the following annual cross section OLS regressions:
where the variables O and X are adjusted for district size.
Selecting the Functional Form
Since thereare no strong a priori reasons to expect the matching function to have a given form,
we start with the trand og function, which nestsanumber of smpler functional forms, including the Cobb-

Douglas. We alow the new entrants into unemployment to be a separate factor from those already

1% Note that our discussion of the spurious scal e effect identifies problems that arise under various returns to
scale but does not per se assume any particular returns to scale.
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unemployed and test the following four hypotheses about the appropriate form of the matching function
and the separability of the already unemployed and the new entrants:*®
1. Weak separability of X, and X, from X,: This hypothess presumes that the matching function has the

form

InO * flg(InX;,InXg),InX,] (20)

where g(X,,XJ) is a trandog combination of factors X, and X, and f is a trandog function of input
aggregates. A test of this hypotheses represents testing whether 3/1% - 2,/?, = O.
2. Srong separability of X, and X, from X: This hypothesis presumes that the matching function has the

form

InO * flg(InX;,InXg),InX,] (11)

where g(X,, X)) isatrandog combination of factors X, and X, and f is a Cobb-Douglas function of input
aggregates. A test of this hypothesis amounts to testing whether 2, =2.=0.

3. Cobb-Douglas function: This hypothesis presumes that Cobb-Douglas appropriately represents the
matching process. A test of this hypothesis requires testing whether 2,,= 2= 2, = 2= %= % = 0.
4. Constant Returns to Scale: This hypothesis presumes that the matching process displays constant

returnsto scale. A test of this hypothesis consists of testing the following four linear restrictions:

2wt Pt % =0 (12)
2,4+ 2,+2,=0 (13)
2%t 2+ % =0 (14)
B+ B+ R=1 (15)

16 See Denny and Fuss (1977).
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The first three hypotheses relate to the degree of substitutability among the three factors. The

fourth hypothesis addresses the returns to scale observed in the matching process.

3. The Data and Variable Definition

In order to produce the best possible parameter estimates, we have assembled an extensive pandl
of data on all 76 Czech and 38 Slovak districts. The data cover the period January 1991 - December 1996
and contain monthly observations for the following variablesin the first stage of estimation:

O,,= thenumber of individualsflowing from unemployment in district i at timet; In the Czech Republic
we have data on total outflow and outflow to jobs; In Slovakia we have total outflow only;*

U; .., = the number of unemployed in district i at timet-1;

S.= thenormalized number of individuals flowing into unemployment in district i at t;*®

Vi1 = thenumber of vacanciesin district i at timet-1;

Since a) outflow to jobs is a theoretically preferred variable to total outflows and b) only total
outflow isavailablefor Slovakia, we carry out the estimation for the Czech Republic using both measures
and compare them to the Slovak findings based on total outflow. Aswe show bel ow, the Czech estimates
based on total outflow and outflow to jobs are similar.”® As aresult, the lack of data on outflow to jobs

in Slovakia does not appear to affect dramatically the validity of our Czech-Slovak comparison.

" The Slovak data contain information on outflow to jobs intermediated by the district labor offices (see e.g.,
Burda and Lubyova, 1995). However, an examination of these data indicates that this outflow is relatively low
compared to the total expected outflow to jobs.

18 Although the individuals flow into unemployment in the same calendar month, they enter on different days
within the month. This means that they face different probabilities of finding vacancies during the calendar month.
Assuming, that the inflow is approximately uniform over the month, we multiply the total monthly inflow by .5.

®Total outflows and outflows to jobs are positively correlated, with the latter representing about 75 percent of
the former in the Czech Republic.
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In the second stage of estimation, we use asregressors structural and policy variablesthat aretime
invariant or are measured with annual frequency. While there are numerous conjectures and empirical
evidence about the effects on matching of variables such as unemployment duration, educational structure
of the unemployed and extent of government policies, no formal theory exists in this area. We have
therefore collected data on what we consider to be important district-level variables and carry out an
exploratory analysis based on these variables. Thetentative nature of this set of variables provides another
reason for carrying out the estimation in two stages. With t denoting annual frequency, the district-level
variables that we use in the second stage are:

PUED2,, = theproportion of unemployed with secondary education;

PUED3 = theproportion of unemployed with university education;

PLTU;, = the proportion of unemployed with spellslonger than nine months;

Q.= industrial output in million crowns per member of the district labor force,

E.= the number of firms with fewer than 25 employees per member of the labor force;

|A90, = theratio of the value of agricultural production to industrial production in 1990;

LDIS = the natural logarithm of the average distance (in kilometers) from the district capital tothe

Austrian or West German border (Austrian border for Slovakia);

DENS = the density of population in the district (individuals per km?);

ALMP;, = the logarithm of expenditures on active labor market programs per member of the labor
force;

VD, = adummy variable coded 1 if thedigtrict fallsinto the Sudeten lands of the Czech Republic.

Education isincluded to test the hypothesi s that more educated individual s are better ableto find

jobs. Demand for individuals with human capital is hypothesized to have increased during the trangition
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and they are also expected to be more adept at searching for jobs. The share of unemployed with spells
longer than nine monthsisincluded becausethelong-term of unempl oyed may have different unobservable
characteristics than the short term unemployed. They may suffer from discouragement, stigma, loss of
skills, and skill mismatch.
Theratioof industrial output tothelabor force controlsfor thedifferencesin theleve of economic activity
inthevariousdistricts. It is expected to have a positive effect on matching unless vacancies fully capture
this effect in the first stage of estimation. The number of small-scale entrepreneurs proxies for the
presence of an important source of dynamism and jobs in the transition economies. This variable is
expected to have a positive effect on matching. The ratio of the value of agricultural to industrial
production in 1990 proxiesfor the sectoral diversity of districts at the start of the transition. The distance
of thedistrict capital from the West German or Austrian border allows us to check the widely held belief
that thelow unemployment in the Czech Republic isbrought about by the ease with which Czech workers
can participatein the German and Austrian labor markets.  Population density of the district proxies for
the average geographic proximity of agentsin the labor market.

Within the Czech Republic, we were able to include two additional variables. the amount of
government funds spent on activelabor market policy programs (ALMPs) and whether thedistrict belongs
to the Sudeten lands. ALMP spending ideally capturesthe policies of ditrict labor offices that are aimed

at improving matching and hence reducing unemployment.?® The ALMP variable should have a positive

2| jke other governments in the region, the Czech and Slovak governments introduced active labour market programs
shortly after the Velvet Revolution. If these programs are successful in their objective of improving job matchesand creating
jobs, they should increase outfl ows from unemployment. For amore detail ed description of these programs, seee.g., Minich
and Terrel (1996) and Minich (1996).
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effect on job matching if higher expenditures yield more job matches and higher outflows.# Indeed,
Svenar, Terrdl and Minich (1995a) find the effect to be positive in the Czech Republic but insignificant
in Slovakia, while Svgnar, Terrdl and Minich (1995b) find the results to be sensitive to mode
specification and Burda and Lubyova (1995) find the effect to be positive in both republics. The problem
isthat ALMP spending may be influenced by unemployment and outflow, thus possibly causing spurious
correlation between ALMP spending and outflow. Boeri and Burda (1995) instrument ALMP, using as
instruments district-specific ALMP spending aggregated over the four quarters of the current year, the
other regressors in the matching function, and in Slovakia also an explicit alocation rule for ALMP. As
we have shown above, the unemployment and vacancy data are not strongly exogenous and the
contemporaneous aggregation of ALMP may hence not be avalid instrument. Asaresult, we instrument
current ALMP spending in adistrict by its lagged values and, we also test the senditivity of estimatesto
the choice of other instruments.

By distinguishing Czech digtricts that fall into the Sudeten lands from others, we control for the
different structure of this part of the Czech Republic. The Sudeten lands were depopul ated after World
War |l as the German population was moved to West Germany. Property rights were less clearly
established and more duggish restitutions may have caused labor market adjustmentsin these regionsto
differ from therest of the country.

4. Basic Statistics and Econometric Estimates

4.1 Basic Statistics

21 One cannot take the direct effect of ALMP on outflow to be the share of total outflow going into ALMP programs,
since there may be important substitution effects (regular empl oyees being substituted by subsidized employees) and
displacement effects (job lossesin other firmsasaresult of changesin product and other marketsthat are brought about
by the subsidized jobs). There is also a problem in that some outflow to short term public works is not consistently
reported as part of outflow and the better prospect of outflow dueto retraining is difficult to identify directly.
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As may be seen from Figure 2, between 1991 and 1994, the Czech and Slovak Republics
experienced a smilar pattern of unemployment growth, but the rate of increase was much steeper in
Slovakia. Indeed, with the Slovak |abor force being about one-half of the Czech labor force, one observes
the number of unemployed in Slovakiarising to about twice the absolute level observed in the Czech lands
(over 350,000 vs. less than 200,000). Moreover, while the total number of vacancies remained low
(8,000-13,000) in Slovakia, it gradually roseto about 100,000 in the Czech Republic. Theaveragedigtrict-
level atistics, reported in Appendix Table Al, provideasmilar picture of a high unemployment and low
vacancy economy in Slovakia versus amore bal anced unempl oyment-vacancy situation in the Czech lands.
An analysis of the underlying district-level mismatch indicates that whilein the Czech Republic onefinds
anumber of districtswherethe number of vacanciesissmilar or even exceedsthe number of unemployed,
in most Slovak districts the number of unemployed greatly exceeds the number of vacancies (Munich,
Svgnar and Terrell, 1996).

In Figure 3 we plot the evolution of the overall relationship between the number of unemployed
and number of vacancies in the two republics (the values for Slovakia are scaled by the size of the labor
force so as to be comparable with those for the Czech Republic; the same scaling is also used for the
Slovak flowsin Figures4 and 5). Thevertical partsof the Czech and Slovak data plotted in Figure 3relate
to 1991 and depict the rapid rise of unemployment in the early phase of the transition. Since 1992, one
observes negative Beveridge-type rel ationships between unemployment and vacancies in both republics.
However, the Beveridge curveis steep in Slovakia, capturing the fact that vacancies varied little during
significant unemployment fluctuations, while in the Czech Republic it is flat, reflecting the fact that
vacancies increased dramatically over time, with relatively small variations in unemployment. From the

Slovak plot it aso appears that the Beveridge curve has been shifting outward over time, consistent with
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the hypothesis of hysteresis® and the fact that duration of unemployment has been rising in Slovakia after
therapid risein the unemployment rate. Finally, as may be seen from Appendix Tables A2 and A3, the
negative correlation between adjusted district-level vacancies and unemployment is generally stronger in
the Czech Republicthan in Slovakia, with the absol ute size of the correl ation coefficient growing over time

in Slovakia and displaying an inverted U shape pattern over time in the Czech Republic.

4.2 Econometric Estimates
TheFirst Stage

Sincethetrangtion period hasbeen characterized by arapid and profound regime change, we have
collected monthly data in order to estimate the model separately for each year and test for changesin
parameter estimates over time. The earliest data are from 1991 and these are used asinstruments for the
1992 regressions. The choice of calendar years as separate periods for estimation was guided by the fact
that the most fundamental policy measures (e.g., the 1991 price liberalization, the 1992 change in
unemployment compensation system, the 1993 val ue added tax, and the 1993 separation of the Czech and
Slovak Republics) were al introduced on January 1 of the given years.

Thetests of the form of the matching function are summarized in Table 1. Thetests are based on
outflow to jobsand total outflow in the Czech Republic, and on total outflow in Slovakia. Asmay be seen
from Table 1, the results are smilar in the two countriesin that only the hypothesis of weak separability
between U and S cannot bergected in any year. Importantly, the usual Cobb-Douglas specification isalso

rejected in both republicsin all years, indicating that it isimperativeto allow for amoreflexible functional

2The hysteresis hypothesisimplies that afall in demand is accompanied by structural changes that reduce the
effectiveness of matching. Examples of these structural changes are the loss of skills among the long-term unemployed
and the adjustment of firm’s production practices in periods of low product demand.
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form than the usual Cobb-Douglas. We have also tested the validity of the frequently invoked condition
of constant returns to scale. As may be seen from Table 1, like the Cobb-Douglas specification, this
condition isalso rgected in both republicsin all years. Finally, we have checked if the estimates of returns
to scale differ when one uses data that are adjusted for the size of the districts as opposed to those that
are unadjusted. We have found the two sets of estimates to differ somewhat, but not excessively. An
examination of the estimated ? coefficientsindicates that their sum is often not significantly different from
zero, thus suggesting that this may be one of the reasons for the observed similarities of the two sets of
coefficients in the present study.

Onthebasisof thetestsreported in Table 1, we have used thetrand og form with weak separability
of U and Sin further analysis®® The estimates of matching function easticities and returns to scale,
eval uated at the geometric means of variables, arereported in Table 2.2* The estimates are again based on
outflow to jobsand total outflow in the Czech Republic, and on total outflow in Slovakia. Asmay be seen
from Table 2, the Czech estimates based on outflow to jobs and total outflowsaresimilar, with theformer
showing somewhat higher point estimatesof thereturnsto scalethan thelatter. Theestimatesareprecisay
estimated and they fluctuate without a trend in the region of increasing returns, ranging from 2.9 to 3.5
for outflowstojobsand 2.2to 2.8 for total outflows. Contrary to many earlier studies, our estimateshence
indicatethat the matching processin the Czech Republic displays strongly increasing returnsto scale. The

corresponding estimates of returns to scale in Sovakia are relatively low and they are imprecisay

BThe complete sets of estimated parameters for the general and weakly separable functional forms are reported for both
countriesin Appendix Table A4. Aswe mention below, in order totest if the estimated parameters of the matching function
vary across the range of variable values, we have also re-estimated the matching function on Czech datausing a spline
function and found the results to be quite similar.

2 The corresponding estimates based on theunconstrained translog model areanalogousand arereportedin Appendix Table
A5.

-19-



estimated. The point estimates are 0.2 in 1992, 0.1 in 1993, 1.4 in 1994 and 0.9 in 1995. The 1992 and
1993 estimates are not significantly different from zero, whilefor 1994 and 1995 one can barely rgject this
hypothesis at conventional significance test levels.

Theincreasing returnsto scal e observed in the Czech Republic may be brought about by a number
of factors. Our discussions with directors of the district labor offices in both republics suggest that the
Czech offices have been more efficient in ass sting the unemployed to find jobs. From the very start of the
trangition, the Czech offices were faster equipped with computers, experienced a lower turnover of key
personnel,* and were not forced to handle as large a number of unemployed astheir Slovak counterparts.
Another explanation of the Czech-Sovak differencesin returnsto scale has been advanced by Mortensen
(1997), who attributes the difference to "animal spirits', or differencesin beliefs of economic decision-
makersin the two republics. With the Czech and Sovak fundamentals being smilar, Mortensen (1997)
derives atheoretical model in which one can attribute the higher returnsto scalein the Czech Republicto
greater optimism of its economic agents. Whileit isdifficult to provide direct evidence on differencesin
animal spirits, we find Mortensen’ s explanation plausble. As HST (1998) document, in the early 1990s
the Czech Republic registered afaster growth of small scale (private sector) firmsthan Sovakia, attracted
about fivetimesas much foreign investment per capita, launched faster privatization of state owned firms,
and was less hit by the decline in military production. In the early 1990s, the expectation that the Czech
economy would outperform the Slovak economy was so widespread that in 1992 it led to the e ection of
astrongly pro-reform government in the Czech Republic and a much more gradualist (socially-oriented)

government in Slovakia. The different orientation of the two governments contributed to the decision to

M any directors of the Slovak district labor offices were replaced concomitantly with changes in governments during
the early to mid 1990s.
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split Czechodovakia in 1993. Finally, as may be seen from Table 1, in both the Czech Republic and
Slovakiathe chi-squaretest allowsusto rgect the hypothesis of equality of returnsto scalein consecutive
years at conventional test levels.

A comparison of theindividual easticity estimatesin Table 2 indicatesthat vacanciesand the newly
unemployed play amuch moreimportant part in the Czech Republic than in Sovakia. The Czech estimates
based on outflow to jobs and total outflow are again similar and they yield vacancy eadticitiesthat are all
ggnificantly different from zero and range from 0.7 to 1.2. In contrast, the estimated vacancy elasticities
in Slovakia range from zero to 0.2 and only the 1993 estimate of 0.2 is significantly different from zero.

The reative part played in matching by the newly unemployed (the inflow) is analogous to that
played by vacancies. The estimated e agticitiesin the Czech Republic areall positive, significantly different
from zeroand ranging from 0.4t0 0.9. In Sovakia, they areall closeto and not significantly different from
zero. Hence, the newly unemployed match with vacanciesin the Czech Republic, but not in Slovakia.

Findly, the estimated eagticities of the existing unemployed are high and statistically significant
inthe Czech Republic, ranging from 1.0 to 1.9. The Sovak estimates are statistically inggnificant in 1992
and 1993, and riseto 1.3in 1994 and 0.9 in 1995. Thelatter two estimates are Sgnificantly different from
zero and not significantly different from one another. The existing unemployed havethusin all years been
an important determinant of outflow in the Czech Republic and since 1994 also in Slovakia.

As our results indicate, the labor demand side of the matching process, as proxied by vacancies,
has been much weaker in Sovakiathan the Czech Republic during the trangition. Indeed, while vacancies
have been an important component of the matching processin the Czech Republic, in Slovakia vacancies
appear to have been an insgnificant factor. Moreover, while the Czech matching function wasreatively

stable between 1992 and 1995, the Slovak one developed from having basically insignificant parameters
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in 1992 and 1993, to becoming more structured in 1994 and 1995.

The different results for the Czech and Slovak republics raise the issue of whether the matching
technol ogy isdifferent in high and low unemployment districts. In particular, whilethe Czech observations
cover awide variety of unemployment-vacancy combinations, the Siovak districts reflect primarily low
vacancy-high unemployment combinations. Asaresult, in order to assess whether high unemployment -
low vacancy digtrictsin the Czech Republic have similar matching technology as those in Slovakia, we
have re-estimated the matching function using only data from the half of the Czech districts with higher
unemployment-vacancy ratio. In the context of theories of multiple equilibria, this alows usto test the
hypothesisthat increasing returnsin matching do not result from ahigher intensity of search, as suggested
by Mortensen (1997), but are brought about by a higher intengty of hiring when local unemployment is
low (i.e., when the opportunity cost to employers of not hiring is high). The estimates indicate that
increasing returns to scale are observed even in high unemployment-low vacancy districts of the Czech
Republic -- the estimated returnsto scale (standard errors) are 3.06 (.358) for 1992, 3.74 (.423) for 1993,
3.14 (.463) for 1994 and 3.08 (.459) for 1995. The results hence suggest that the increasing returns are
more cons stent with multiple equilibria theories based on concepts such as high intensity of search than
high intengty of hiring.

We have also checked if our results are senstive to imposing the samefunctional formin al ranges
of the data by estimating the Czech matching function using Suit et al.’s (1978) approach to the spline

function.?® Theestimati on, which constrai nsthe coeffi ci entsto bethe samethroughout the 1992-95 period,

%I Slovakia, where the number of observation is much smaller, it was difficult to identify this model.
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confirms our earlier resultsin that it yields similar overall values of parameters and returns to scale.?
The Second Stage

The estimated effects on matching of the structural and policy variablesthat aretime invariant or
measured only with annual frequency arereportedin Table3. Wereport estimatesfrom four representative
gpecificationssince someof the estimatesareabit sensitivetotheinclusion of particular variables. Because
thenumber of estimatesislargeand theoutflow tojobsand total outflow estimatesfor the Czech Republic
are again very smilar, we report only the estimates for outflow to jobs.

As may be seen from Table 3, in the Czech Republic the proportion of university educated
individuals in the district unemployment pool increases the efficiency in matching in al years, whilein
Slovakia the effect only becomes positive in 1994 and 1995, after being negative in 1992 and 1993. In
contrast, the proportion of unemployed with high school education isfound toincrease matching efficiency
in al the specifications in Slovakia in 1992, 1993 and 1995, as wdl as in about one-haf of the
specificationsin 1994, whileit has an inggnificant or negative effect in the Czech Republic. Hence, while
the two republics have asmilar educational structure of the popul ation, the matching process appears to
favor more the university educated in the Czech Republic and those with high school education in
Slovakia

In both countries, the long-term (more than nine months) unemployed have a negative effect on
the efficiency of matching in almost all specificationsand years. This effect hasamuch greater magnitude
in Slovakia, wherethe problem of long-term unempl oyment hasbeen moreacute. Factorssuch asscarring

and loss of skills of the long-term unemployed are hence important in the matching process.

Z'Congtraini ng the coefficients to be identical over timeis consistent with Profit’s (1997) nonparametric study in
which he identifies bi-modality and persistence of two unemployment equilibria in the Czech data from 1991 and
199%4.
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The prevalence of small enterprises has a positive effect on matching in Slovakiain 1992, but the
effect becomes inggnificant in the later years. In the Czech Republic the coefficient is significant in the
more parsimonious specifications of 1993-95, yielding a positive effect in 1994 and 1995, but a negative
effect in 1993. Small enterprises are sometimes viewed as a source of extrajob opportunities becausethey
engagein labor-intensive activities. Our resultsindicate that this effect, if present, does not manifest itsdlf
systematically as an increase in the efficiency of matching of the unemployed and vacancies.

In the Czech Republic, where ALMP expenditure data are available, we have estimated the effect
of ALMPs on the efficiency of matching, using at first the previous year's value of ALMP expenditure as
an instrument. As can be seen from the table, the amount of ALMP spending is found to have had an
indgnificant effect on the efficiency of matching in 1992, a positive effect in 1993 and negative effectsin
1994 and 1995. These estimates suggest that the effect of government's ALMP expenditures was
inggnificant in the early stages of the transition, became positive in 1993 and actually hindered the
matching processin themore maturetransition phase of themid 1990s. Sincelagged ALMP might include
some spurious correlation, we have also estimated the effect of ALMPs using other instruments.® First,
we used asinstruments the share of votes obtained by the governing coalition of political parties (districts
voting in favor of the coalition might be expected to get more ALMP funds becausethefundsareall ocated
by the central government), the share of unemployed who are within 0-3 months before the expiration of
their unemployment benefits (ALMP funds are often allocated preferentially to those who lose their

entitlement to unemployment benefits) and the share of high-school graduates in the total population of

% Since our inquirieswith officials at the district labor offices indicated that ALMP funds were distributed with a
view toward the unemployment and vacancy situation in theindividual districts, we wanted to ensure that our
instrument did not pick up the likely positive effect of local unemployment on the allocation of ALMP
expenditures.
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their age cohort (a significant portion of ALMP fundsisin employment subsidies for school |eavers). We
found the correation of these three instruments with ALMP spending to be very low, however, and their
addition to the set of instruments had a negligible effect on the estimated coefficients® We next used as
an instrument the part of district-levdl ALMP expenditures that could not be explained by local
unemployment rate and vacancies. The unexplained residual portion of ALMP expenditures may for
instance reflect the relationship (influence) that the director of the district labor office haswith the central
ALMP budget office, and that is unrelated to the situation in the local labor market. In this specification,
we found the ALMP expenditure coefficient to be satistically insgnificant. Finally, we have performed
theanalysisusing asinstruments variablesthat capture the structure of district-level agencies (such asthe
per capita number of primary schools, teachers and government agencies) that could be correlated with
the allocation of the budget among various expenditure categories, including ALMP, and arelikely to be
independent of the local labor market conditions. These specifications generally also yielded insgnificant
effectsof ALMP. In view of thein-depth nature of our investigation, we concludethat the effect of ALMP
expenditures on matching efficiency has most likely been insignificant.

The remaining variables produce insignificant or only occasionally significant coefficients. The
extent of agriculture in the digtrict at the start of the transition process has no effect on matching in
Slovakia and, with the exception of 1993 when it is negative, the effect is a so insgnificant in the Czech
Republic. The leve of industrial production, population density, distance to a western border, and the
location of a district in the Sudeten lands have no effect on the efficiency of matching. The observed

insignificance of these variables suggests that the importance that has been attributed to them in popul ar

2 The highest correlation coefficient, -.19, was that for the correlation of spending with the share of votes cast for
central government coalition.
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policy discussions about the low unemployment in the Czech Republic is unfounded from the standpoint
of matching efficiency.
5. Concluding Observations

After being non-exisent under communism, the unemployment rate in al Central and East
European countries except for the Czech Republic rose to double digit rates and was coupled with long
unemployment durationsin the early and mid 1990s. The very low unemployment in the Czech Republic
was in large part brought about by a high outflow rate from unemployment. In our analysis, we have
compared the nature and determinants of Czech Republic's outflow from unemployment to that of its
traditional counterpart republic, Slovakia. This comparison brings us as close as possible to analyzing a
controlled experiment. Until 1993, the two republics shared the same currency, lega system and
ingtitutional framework. Moreover, except for unemployment, their aggregate economic indicators were
amilar. Yet, the Slovak labor market indicators resembled those of Poland, Hungary and other CEE
economies rather than those of the Czech Republic. The Czech-Sovak comparison ishence useful per se
aswell asfor understanding the difference between the Czech experience and that of other economiesin
theregion. Our analysis points to the importance of the following factors.

In the early 1990s, the Czech and Slovak republics experienced asimilar pattern of unemployment
growth, but the rate of increase was much steeper in Slovakia than in the Czech lands. Moreover, while
the total number of vacanciesremained at alow level in Sovakia, it gradually roseto a high level in the
Czech Republic. One hence observes a high unemployment-low vacancy economy in Slovakia versus a
more bal anced unempl oyment-vacancy situation inthe Czech lands. At thedistrict-level onefindsanumber
of digtricts in the Czech Republic where the number of vacanciesis smilar or even exceeds the number

of unemployed, whilein most Slovak districts the number of unemployed greatly exceeds the number of
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vacancies.

In the context of the literature on matching functions, we rgect the usual Cobb-Douglas
specification and the hypothesis of constant returnsto scale in favor of atrandog matching function with
weak separability between the existing and newly unemployed. The Czech data generate strong increasing
returnsto scal e throughout the 1992-95 period, whilethe Slovak data point tolow returnsin 1992-93 and
somewhat higher returnsin 1994-95. Animportant part of our explanation of the Czech-Sovak differences
henceliesin themuch higher returnsto scalein matching in the Czech Republicthanin Sovakia, especially
inthe crucial early period of the transition. In the context of the macroeconomic literature, this pointsto
the possible existence of multiple equilibria. In particular, Mortensen (1997) interprets our findings as
indicative of greater optimism and search intensity in the Czech Republic than in the Slovak Republic.

Our theoretical analysis suggests that by not adjusting data for the varying size of districts or
regions, previous studies may have generated estimates of the returns to scale of the matching function
that were biased toward unity. Our empirical estimates in turn indicate that vacancies and the newly
unemployed have played a much moreimportant part in the matching processin the Czech Republic than
in Slovakia. The demand side of the matching process, as proxied by vacancies, has thus been much
weaker in Slovakia than the Czech Republic. In fact, while matching between the unemployed and
vacancieswasimportant in the Czech Republic, in Slovakia vacancies appear to have been an insgnificant
factor.

Our estimatesindicate that the process of outflow from unemployment in the Czech Republic was
relatively stable between 1992 and 1995, while in Slovakia the process devel oped from having virtually
indgnificant parametersin 1992 and 1993 to being driven by the number of unemployed in 1994 and 1995.

Onlyfew of thestructural-policy variables generate systematic effectson matching. Thelong-term
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unemployed have a negative effect on the efficiency of matching, with the effect being much greater in
Slovakia, where the problem of long-term unemployment has been acute. Education of the unemployed
hasasystematic effect but it variesacrosstherepublics. Finally, the effects of expenditures on activelabor
market policies on the efficiency of matching is statistically insignificant in most specifications. Our
estimates hence question the findings of a positive effect of ALMP that were based on OL S estimates or
weakly exogenous instrumental variables and did not control for the functional form of the matching
function or Size of digtricts.

Overdl, our study suggests that the exceptionally low unemployment rate in the Czech Republic
ascompared to Slovakiaand the other CEE economies has been brought about principally by thefollowing
phenomenain the Czech Republic: (1) arapid increasein vacancies along with unemployment, resulting
in arelatively balanced unemployment-vacancy Situation at the aggregate as well as district levdl, (2) a
major part played by vacancies and the newly unemployed in the outflow from unemployment, (3) a
matching process with strongly increasing returns to scale throughout (rather than only in parts of) the
trangtion period, and (4) ability to keep thelong term unemployed at relatively low levels. Sinceuntil 1996
the Czech economy registered overall economic growth that was similar to that of the neighboring high
unemployment economies (e.g., Hungary, Poland and Slovakia), theinteresting question, to be addressed
in future research, is whether the Czech Republic’s favorable vacancy situation, coupled with its strong
matching process, was brought about by a relatively high level of initial economic activity (better initial

conditions) or ardatively delayed restructuring of firms.
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Appendix |

Transforming equation (2) into mean deviations, we obtain the following form:

it &0 " ? (01 &0itg1) % RAXi (& X) % g &G, i"LouN, 727
nhere
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and where the |etters denote logs of variables and input factors X's are stacked in vector x;,. Each district-
specific mean of outflow, 0, ,, incorporates al T-1 error terms g;, that are specific to a given didtrict i. The
necessary assumption of independence of the error and explanatory variablesistherefore explicitly violated
inpartial adjustment models. Balestraand Nerlove (1967), Maddala (1971), Nickdl (1981), and Arellanoand
Bond (1991) provide detailed evidence on the size and sign of biases of both? and $in experimental settings.
For 2>0, the biasin ?is negative and decreases with T, it is not approaching zero as ?=0, and it islarger if
other right hand side variables are included. Moreover, the biasin 3 is podtive if other right hand side
variables are positively related to lagged values o, ;.

Appendix |1

Equation (2) transformed into deviations from forward means has following form:

( an ( (
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The appropriate instruments are computed as deviations from backward means as
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Thetransformed error term g, incorporates all terms g, , g, 1,---.8; . 7e and the transformed right hand side
variableso’; ., andx’; ., incorporatetermsg; ,8; 1, 1,--+,8; o 1e- ObViously COR(q';;, 0, .)00and COR(g'; , X'; ) O O.
Instrumentso"; 5, 0V ., andx", ., incorporate termsg; .1, g; .o,---,0;.1e- 1 NEINStrumentsare not correlated with
forward errors g, 9, 1,.--,0;. ¢ @nd therefore COR(q';,, 0";.1)=0 and COR(g';, X'"; )=0. Having T cross-
sections we could in principle increase the set of instruments with t (Holtz-Eakin 1988, Arrelano and Bond,
(1991). Sincethe explanatory power of instruments of farther lagsis small, we limit the number of lags used
asinstrumentsto three.

Appendix I1

Partial derivatives of equation (2) give us easticities of matching with respect to the number of
unemployed, inflow into unemployment and vacancies. The dagticities are given as.

20 " By %y InXy % ?usinXg % 7y InXy (26)
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75 " Bg % 75 INXg % ?ysInXy % ?g,InXy, (27)

v " By % Ay InXy % ?pyInXy % ?g,InXg (28)
and they vary with explanatory variables rather than being constants as in the case of the Cobb-Douglas

specification. The easticity of scale ? is given by:

272, % 2% 2y (29)

Substituting the expressions for easticities into the formula for returns to scale and rearranging yields

2™ (B % Rs%1R,) % (2% 2us% ) INX % (st 2% 2) INX g% (A % 2 % ) INX (30)

Since constant returns to scale must hold independently of the values of the explanatory variables, the
following linear parameter restrictions have to be satisfied:

Ry % Bs% Ry, = 1 (31)
2u % 2us % 2y " O (32)
2% % 2y % 24 " O (33)
2 %2y % %, " O (34)

Appendix IV

a) The Spurious Scale Effect

For the purposes of expaosition, we present asimple case that demonstratestheimpact of the spurious
scale effect on estimation. Assume that the country is a homogeneous territory divided administratively into
digtrictsof different sizeswith identical labor market conditionsand characterized by asmple Cobb-Douglas
matching function with increasing returnsto scale (13, +13>1). Asaresult of homogeneity, the outflow,
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unemployment and vacanciesin each district, O, U, and V,, are proportional to national aggregatesO, U, and
Va

0.=10,U = LU, and V, = 1V, (35)

where |, isthe share of district i in the national 1abor force, defined as L, /L.*° Not taking the district size
into account and estimating the matching function on unadjusted cross-sectional data amounts to
estimating the model

InO; * a % RyInU; % y,InV; % g (36)

Substituting (34) into (35), we get
In(;O) = a % ByIn(l;U) % B,In(l;V) (37)

which in turn yidds
Inlij = (By % B)Inlj % (a & InO % RyInU % B,InV) % g (38)

It is obvious that the estimation of (38) isidentical to estimating (36). However, (38) represents a
regression of |; on itself plus a constant term. It will hence generate constant returnsto scale (I3, + 3°,=1)
and a zero congtant term (&=1nO-%" InU-3" InV). The estimation of modd (36) therefore yields biased
estimates since we have postulated increasing returnsto scale.

A remedy for the problem is to adjust the variables by the district Size in order to obtain the
following model:

| (—i) Tan iyl (—Ui) % (3] (—Vi) %
n a% n % (3,1In % 39
Li Li Li 4 (39)

which can berearranged as
InO; ™ a % RyInUj % ByInV; % (B, % B,&1)InL; % g (40)

A comparison of the adjusted model (39) to the unadjusted mode (35) indicates that they are equivalent if
and only if at least one of the two following conditions is satisfied:

(1) R,+(3-1=0 (the underlying matching displays constant returns to scale)

% Note that for expositional purpose the variance in district level variables is brought about completely by the
administrative variation in district sizes rather than by economic factors.
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or
(i) Cor(InL;,InU;)=Cor(InL;,InV,)=0.

In our example, neither condition is satisfied because (i) we are assuming increasing returnsto scale
(R, +13-1>0) and (ii) U=UL/L and V,=VL/L, resulting in Cor(InL;,InU;)=Cor(InL;InV,)=1.

In general, one has no a priori information about the returns to scale since they represent a
statistic that is to be estimated from the data. The intercorre ations among the unadjusted variables can of
course be checked in advance. Judging from the Czech and Slovak data at our disposal, these
intercorrelations are positive and significant.

b) Data Transformations, Functional Form and the Spurious Scale Effect

When the district size does not change over time, afixed effects transformation eliminates the
spurious scale effect in a Cobb-Douglas but not trand og functional forms of the matching function.
A fixed effects (first difference) transformation of the adjusted equation (40) leads to

If the Sze variable L, is constant over time, (41) can be smplified toyield
?InGjt ° Ry?InUj g1 % By?INVj tg1 (42)

Equation (42) isidentical to afixed effects transformation of the unadjusted model (36). There is hence no
need to adjust variablesif L; is constant over time and a fixed effects transformation is used together with
a Cobb-Douglas specification of the matching function.

The mis-specification caused by the spurious scale effect remains even with fixed effects and
constant L, if the true form of the matching function is more general than Cobb-Douglas, asin our case of
atrandog specification with three inputs. Such a mode may be written in an adjusted form as

neh s s ey g s < i Ky
Li" ket vﬁk L khsy ey L L )

-33-



Decomposing the logarithms of adjusted variables and rearranging individual terms, one obtains

InOi & InLi -
= f3k|nXk,i % .5 3§ i X |nXk,i|nX|,i %
k'ﬂ,s,v k'ﬂ,s,v I"a,s,v
InLi = Bk % InLi = Inxki = ?k| % (44)
k'ﬂ,s,v k'ﬂ,s,v ’ I"a,s,v
5(nL)? = sy
LA | J

ku,sv I7usv
and applying the fixed effects transformation by first differencing yields
?InO; & ?InL;*

J BPInXi %5 5§ A ? (nXiinX ;)%

k*u,s,v k“u,sv |"u,sv
’?InLi = Bk % InLi = ?Inxki = ?k| % (45)
k"ﬂ,s,v k'ﬂ,s,v ’ I"a,s,v
520nL)° 5§ %
k" u,syv |7u,sv

Sincethedistrict Sizeis constant over time, first differencing cancels out several terms and (44) becomes

Bk?lnxk,i % .5 i i ?k| ? (Inxk’ilnxm ) % InLi = rals
Y k"usv 1 usv k'ﬂ,s,v (44)

Expanding the sum operator and grouping the terms by input factors yields

?In0; *

& Li(2yy % 2us % 2u)] 2 InXyi %
I“uu us uv: u,l
[Rs & Li(?gs % 2y % 2] 2InXgj % (45)
[Ry & Li(Ay % 2uv % 2] 2 INXy i %

.5k-J |-j ?k|’?lnxk’ilnX|’i

Equation (46) resembles the unadjusted specification. The direct effect parameters enter as a sum of the
original coefficients [3s minus the product of L; and the sum of cross-effect parameters . Moreover, the
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sum of the cross-effect parametersisidentical with left hand side of constraints (31)-(33). It follows that
the spurious size effect disappears and the fixed effects transformation of the unadjusted specification is
identical with the adjusted one only when these constraints are satisfied.** Since one knows nothing about
the fulfilment of these constraints in advance, any test of returns to scale based on coefficient estimates
from an unadjusted specification of the matching function islikey to yield biased estimates.

8 Congtraint (30) is not binding here, sinceit was removed by the fixed effects transformation asin the case of the simple
Cobb-Douglas specification.
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