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UNEMPLOYMENT AND VACANCIES IN TURKEY : THE BEVERIDGE CURVE
AND MATCHING FUNCTION
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ABSTRAC In this paper, we study the Beveridge curve andmh&hing function in Turke
The analysis illustrates that the empirical Bewgeidurve for the 2005:M2013:M2 perio
posits a negative relationship between unemploynasat vacancies. When the san
period is divided into subperiods around the recent global financial crisibge
unemploymentracancies pairs are found to follow a counterclockwiajectory (around tl
empirical Beveridge curve) during the transitioronfr trough into the recovery. T
estimation of the matching function implies tha ttongestion externality of unemploym
on job finding is in line with the literature. Disaggation of the Beveridge curve sugg

that recent labor market reforms were beneficiattiertargeted employment groups.
JEL 320, J63, J64
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6z Bu c¢al mada, Tirkiye icin Beveridge Bsi ve ele me fonksiyonu incelenmektec
Ocak 2005-ubat 2013 dénemi Beveridgeresi ele al nd nda i sizlik ve a¢ k iler aras nd
negatif ili ki oldu u bulunmaktad r. Orneklem aral yak n dénemde gerceklen finanse
kriz etraf nda alt dénemlere ayr ldnda ise isizlik-ac¢ k i ler e le me noktalar n n krizde
¢k surecinde (Beveridge #si etraf nda) saayoninin tersi istikametinde hareket &
gosterilmektedir. He me fonksiyonu tahmini sonucundasizli iny Imad sall de eri
iktisadi yaz ndaki deerlere yak n bulunmaktad r. sizlik ceitlerine gore ayrtrim

Beveridge erisi ise iglcl piyasas reformlar n n hedeflenen gruplar i¢in yaraldu une

i aret etmektedir.
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|. Introduction

The goal of this paper is to examine the cyclicalperties of Turkish
labor market in the last decade within the contéxthe Beveridge curve and
the matching function. We also investigate the dampe of these two
labor market indicators of the Turkish economy whle well documented
characteristics of the relationship between uneympént and vacancies in
the existing labor economics literature.

In general, the Beveridge curve depicts a negaglegionship between
unemployment and job vacancies, and is derived tlr@rmatching function
which posits a relationship between job matchesanaies, and the number
of the unemployed in an economy. Beveridge cunaesmed useful for its
role in differentiating between the cylical andustural components of the
labor market. Specifically, while movements alohg turve are attributed
to cyclical changes in the labor market (in linghathe typical real business
cycle regularities), shifts of this curve are aéitited to structural changes
such as permanent labor market shocks or mismatrkased by structural
factors. Furthermore, over time, the empirical upllyment-vacancy pairs
follow a counterclockwise trajectory around a fittBeveridge curve. The
literature attributes this trajectory to the slgigresponse of unemployment
to business cyclé's.

From a policymaking point of view, using Beveridgaurve to
differentiate between cyclical and structural clem@ the labor market is
essential. This is because, conventional policy n@tary policy for
instance) can only affect the cyclical componentator market variables,
such as unemployment. On the other hand, it is llkely for stabilizing
economic policies to have an impact on the strattproperties of labor
markets, such as skill mismatches. Therefore, paintervention might
yield undesirable outcomes if the labor marketsrimatsed points out
misleading signals. In that respect, an accuraaeling of the Beveridge
curve provides important policy guidance.

! For a theoretical discussion of these aspectseoBeveridge curve, see Hansen (1970), and Blasavat
Diamond (1989). For the impact of structural reasand job creation on the shifts in the Beveridge/e,
See Hobijn and Sahin (2012) and Daly et al. (2011).
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Alternative theoretical underpinnings might be ¢desed as foundation
to the coexistence of unemployment and vacancied, tae Beveridge
curve? Among these, the real wage rigidity approach, aedrch and
matching frictions approach have been referredntbst in the theoretical
literature. The basic difference of these approsctierives from their
treatment of coexisting vacancies and unemployrasrd concept of labor
market equilibrium versus disequilibrium. In paui@r, real wage rigidity
approach treats unemployment and vacancies as ar labarket
disequilibrium concept.To that end, the aggregate labor market is thought
as the summation of segmented sub-markets, in véhicass demand (open
vacancies) or supply (unemployment) of labor prevdue to real wage
rigidity in each segmented labor market. To obtam complete Beveridge
curve, dynamics in the macroeconomic level showdrtroduced in this
approach. For instance, an aggregate and posiimglysside shock would
shift the labor demand curve rightward in both neéskand would result in
a higher level of vacancies, and a lower rate ofengoloyment.
Consequently, the downward sloped Beveridge curtains. Sector
specific shocks, on the other hand, would shiftahere instead of inducing
a movement along it.

The second approach that brings theoretical foimnlaib Beveridge
curve is the search and matching framework developg Diamond-
Mortensen-Pissarides (DMP). Search and matchingehtmasically depends
on the idea that the matching process of firms goid seekers is a
probabilistic event due to the costs incurred bbth firms and the
unemployed. Among the sources of these costs, asymienmformation, job
skill mismatches, and locational frictions might led. For instance, a
worker may reject a job offer just because the fihat offers the job is
located far from where she wants to live, evenjoheperfectly matches her
skills. Hence, unemployment and vacancies are shtowvieoexist as a
concept of labor market equilibrium (without resugtto any price rigidities
in the labor market).

Our empirical exercise comprises of constructireyBeveridge curve for
the labor market in Turkey. In order to accomplibht, we use monthly
vacancies data from the most comprehensive prikateuitment website
kariyer.net, and monthly unemployment data from Thekish Statistical
Institute (TURKSTAT) for the period 2005:M1-2013:M®@/e find that the

2 Yashiv (2008) provides a discussion of alternasigproaches.
% For examples to the real wage rigidity approaele, Bow and Dicks-Mireaux (1958), Lipsey (1960), and
Hansen (1970) among others.
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empirical Beveridge curve implies a negative relaship between
vacancies and unemployment in line with the liter&t Moreover, when the
curve is examined around the last global financiadis period, consistent
with the literature, it follows a counterclockwideajectory during the
recovery. Next, we estimate the matching functibfarkey for the same
time period. Again consistent with the rest of titerature, estimation
results suggest a positive relationship betweerjdbhdinding rate, and the
tightness of the labor market, which is definedtesratio of vacancies to
the number of the unemployed. We repeat the sanaéysa; with the
Turkish Employment Agency (TEA) data for robustnessmd find
qualitatively similar results. However, the quaatiite departure of
estimation results for these two data sets is wodting. Specifically, we
estimate the degree of congestion externality ef Whemployed on job
finding to be much higher when the TEA data aredugene potential
explanation for this finding could be that the aggohts of the TEA might be
less effective in differentiating themselves frothey applicants in terms of
job skills, ability and experience in contrast withe applicants of
kariyer.nef who apply via the Internet.

Lastly we extend the analysis of the Turkish latmarkets by exploring
disaggregated Beveridge curves along the unemploymesason,
unemployment duration, age, and gender dimensidisaggregation of the
Beveridge curve leads to the conclusion that theent structural and
cyclical labor market reforms have benefited th&iget employment groups
and individuals who suffer skill mismatches moreénaenefited less from
the recovery of the Turkish economy from the gldivancial crisis.

Related Literature

The empirical literature which examines labor mé&skey studying the
Beveridge curve is vast. Early studies in thisretraf literature have mainly
focused on the estimation of solely the Beveridgeve, since it only
requires to use stock data for unemployment andnaies’

Historically, there has been episodes during whieh Beveridge curve
has shifted. Studies that analyze this kind of muemt in the Beveridge
curve, focus their attention on structural/polityanges that affect the labor
market. For instance, recently, Hobijn and Sah@1) analyze the shifts in

4 Among the studies that estimate the Beveridgeecfowvarious countries, one can list the workSaimson
(1994) (Canada), Edin and Holmlund (1991) (Sweddagkman et al. (1989), Wall and Zoega (1997)
(Britain), Blanchard and Diamond (1989), Vallet20(@5) and Cotti and Drewianka (2007) (US). Related
the current paper, Bayraktar-$&m and Gunalp (2012) estimate the Beveridge ciawv&urkey.

38



Kan k, Sunel and T& n | Central Bank Review 14(3):35-62

the Beveridge curve since the global financialisrog 2008 in a number of
OECD countries including the US, and conclude thatobserved rightward
shift of the curve might be attributed to skill miatches and extensions in
the unemployment insurance benefits as in an qdper by Jackman et al.
(1989)°

Another vast strand of labor economics literatuas been estimating the
matching function directly, without inferring itdm the Beveridge curve,
since data regarding flow matches became avaifabissarides (1986) and
Coles and Smith (1996) use British data for esiimgatatching function.
Typically, neither linear, nor log-linear estimaticesults reject the constant
returns to scale hypothesis for the matching famctrendering the Cobb-
Douglas specification suitable for the matchingchion.’

One has to note that the Beveridge curve is notunerto any criticism
regarding its ability in differentiating betweenctigal versus structural
changes in the labor market. For instance, Dian{@0d3) underscores the
impact of the on-the-job searchers on the laboketastatistics and Shimer
(2007) stresses the need to isolate separationsnatches and use micro
data sets in order to better capture matchingieffay shocks. Nevertheless,
Beveridge curve arguably constitutes a crucialtisgupoint for examining
labor markets in economies, in which a diversifeet of data on labor
markets are absent.

To the best of our knowledge, the matching functoérmurkey has not
been estimated and our study fills this gap in litezature. The work of
Bayraktar-Salam and Gunalp (2012) is the first contribution &d the
analysis of the Turkish labor market via a Bevegidgurve. Our study
departs from the analysis of theirs on several dsmmms. (i) We focus on
the recent decade for the estimation of the Begeridurve and include
disaggregated Beveridge curves along a number afmployment
characteristics, (ii) we follow the methodology Shimer (2005) in the
estimation of the Beveridge curve, and (iii) weraate a matching function
for Turkey. Another important departure from thaidy derives from our
use of vacancies data collected by the privateoseict addition to the data
that are published by the government employmemage EA.

® See Budd et al. (1988) and Wall and Zoega (1967 pkernative discussions of shifts in the Bevgeid
curve.

® To provide a very brief survey, Blanchard and Dianh (1989) use US data, and find that average idarat
of vacancies are two to four weeks which impliésghly effective matching process.

” See Petrongolo and Pissarides (2001) for a braadeey of empirical studies that reach to the usion
that constant returns to scale fits the best femtlatching function. See Burda and Wyplosz (198djn and
Holmlund (1991), Anderson and Burgess (2000), aratregvi (1996) for investigations that challenge the
constant returns to scale property.

39



Kan k, Sunel and T& n | Central Bank Review 14(3):35-62

The rest of the paper is organized as follows.h@ hext section, we
briefly discuss the search and matching approacthéoanalysis of the
Beveridge curve. Section 3 illustrates the recabbt market reforms in
Turkey, and investigates the Turkish Beveridge ewnd matching function
over the boom-bust period led by the recent firgraisis. Section 4 makes
an extension and studies disaggregated Beveridgesalong dimensions
of unemployment reason, unemployment duration, age,gender. Finally,
section 5 concludes.

2. Search and Matching Approach to the Beveridge Que

In this paper we resort to the search and matchimgroach to the
Beveridge curve and use it as a workhorse in ouirgeal analysis of the
recent developments in the Turkish labor market. dapture the
probabilistic nature of matching, DMP model firstroduces a matching
technology which is a function of vacancies and nupleyment in an
economy:

1)
where m represents realized job matches, and and represent
unemployment and vacancies, respectively. Labarefas normalized to 1
to interpret and as the rates of unemployment and vacanciesO is
thought as exogenous matching efficiency and cleaingé depend on the
variation in the intensity of search and matchimigtibns® Within this
framework, entries into and exits out of the sto€khe unemployed shall be
equal to the destroyed jobs minus the new matafeeded, i.e.:

— ()

wheres s the exogenous separation rate of a worker frditted vacancy’
In this setup, the simplest way to obtain a Begidurve is to confine the
focus on the long-run equilibrium, where , , and

t. This implies that— , and Equation 2 reduces to
E— (3)

which lays out the Beveridge curve as an implidiindtion. It is
straightforward to verify that since the matchimgdtion increases in both
U andV, Equation 3 implies a negative relationship betwaeeemployment

8 It is assumed that dm/dU, dm/dV0, m(0, V) = m(U, 0) = 0. In theoretical studiése functional form of
m(.,.) is generally assumed to be Cobb-Douglasine with a number of empirical studies (for a
comprehensive survey of the literature on matchimgtions, see Petrongolo and Pissarides (2001)).

° A considerable portion of the studies in the ditare assumeto be a constant parameter.
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and vacancies. Indeed, an increase in vacanciesesnthat matches rise
due to dm/dV 0. Therefore unemployment reduces, since new regatch
represent flows out of the stock of the unemployed.

Following this brief description of the search andtching approach to
the analysis of the Beveridge curve, we now prodeetie next section, in
which we discuss recent developments in the Turkastor markets and
investigate the Turkish Beveridge curve and matgfumction empirically.

3. Structural and Cyclical Aspects of the Turkish labor Market in
the Post-crisis Period

3.1 Structural Reforms

The post crisis period has withessed comprehemsiy@oyment reforms
in Turkey. The employment package, law 5763, tlegt been released by
the Grand National Assembly of Turkey (GNAT) on MEgy, 2008 involves
many modifications to the existing labor market .l&&ome of the relevant
modifications are as follows.

1. Employers’ are entitled to a 5% subsidy towdrelirt social security
contribution, funded by the Undersecretariat ofabrey. In addition, the
past due social security contributions are restrect and modified into
installed payments. In law 5921, which is announeedAugust 18, 2009,
social security contribution subsidies are expandedndividuals who are
employed in the last quarter of 2009, during whieh repercussions of the
global crisis was reflected the most to the Turldsbnomy.

2. The unemployed that are registered with the T&A entitled to
vocational education, consulting on job search amgbloyment planning
services provided by the TEA. The law mandates ttiege programs shall
be funded by the Unemployment Insurance Fund (UIF).

3. A Wage Guarantee Fund has been establishechwithi UIF in order
to compensate the three months’ unpaid wage to everkvho are not
compensated by their employers in the event ofal leankruptcy.

1 Hobijn and Sahin (2012) derive the Beveridge cuireen the steady-state turnover condition, which
equates the growth of labor force to the changeheremployment, defined as the difference betwesmn
hires and separations. Due to data limitations, carnot analyze the cyclical behavior of separations
therefore we assume a constant separation ratefaud on the steady-state unemployment condition
Equation 3.

“The modifications under law 5763 can be obtainefuirkish at the link
http://www.tbmm.gov.tr/kanunlar/k5763.html
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4. The UIF is operationalized to compensate foruheaid hourly wages
of the employed in the event of a reduced-hoursidniof an employer due
to the adverse macroeconomic outlook.

5. The UIF subsidizes the social security contrdsubf employers with
regard to the employment of males between the afjel8 and 29 and
females older than 18.

6. Starting from the end of 2009, all governmergareties are required to
be listed within the vacancies of the TEA.

On the structural front, these reforms are meamédoice the payroll tax
burden on the employers (presumably in order tat fige shadow economy)
and to boost the employment of the younger indi@island females. On the
cyclical front, the reforms are meant to both fighth the abrupt labor
market conditions in the post global financial isriperiod and to create
buffers that respond to future potential busingstes®

3.2. Cyclical Developments

We begin with briefly discussing the business cygteperties of the
Turkish labor market variables during the sampleoge2005:M1-2013:M2.
To that end, we include Figure 1 in which the tissgies of levels, trends,
and deviations from the trend of unemployment aadawncies in natural
logarithms are plotted. As mentioned in the Intithn, we use
TURKSTAT data for unemployment, ardriyer.netand TEA data for
vacancies. The cyclical component in each caselteyeid by the HP
method, by using a smoothing parameter of 1440@;wis standard in the
analysis of business cycles at monthly frequentye Gpper panel of Figure
1 illustrates that up until mid-2008, unemploymdrats been gradually
reducing below its trend (as much as 15%). Yethlie inception of the
global financial turmoil, the dynamics of unemplogmb point out to a sharp
reversal that reaches up to 20% above its trenaidy2009. Finally, during
the recovery, it reverts back to levels aroundréad.

Vacancies series collected kgriyer.neton the other hand, is pretty much
like the mirror image of the unemployment seriese(the bottom left panel
of Figure 1). That is, there is a secular increagle cyclical component of
vacancies between 2005 and 2008. This is followed Bharp collapse of
40% below its trend value in the first quarter 609, and a gradual increase
in the first half of 2011 that amounts to a cumukatof 50% rise. The
vacancies series collected by TEA captures thergetteeme of boom and

12 5ee Taskin (2013) for an analysis of cyclical lamarket adjustments to business cycle fluctuations
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bust in the 2005-2012 period, yet it displays maokatile deviations from
its trend compared to thieariyer.netdata (see the bottom right panel of
Figure 1). The investigation of Figure 1 suggebwt there is a negative
relationship between unemployment and vacancigkearperiod 2005:M1-
2013:M2, which might lead to an empirical Beveridggve for the Turkish
economy in this periot®

Figure 1. Cyclical Components of Unemployment and Vacancies iTurkey
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Since the vacancies data collectedhasiyer.netare in monthly frequency
and only available for the period 2005:M1-2013:MAr analysis spans this
time interval. Arguably, it is useful to study thebor market dynamics of
Turkish economy around this period because it epesses a clear boom-
bust episode as laid out in Figure 2. In this fegwe plot the quarterly real

¥ The jump in the TEA vacancies above the trendesithe beginning of 2011 can be attributed to the
modification in the TEA legislation at the end &f0®, which suggests that all public vacancies egéestered
with the TEA. For a full text of the law, see htfpievzuat.meb.gov.tr/html/27314 0.html
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GDP and nonfarm unemployment rate, and show tleatmiole period can
be divided into three parts in terms of the statth® economic activity:

(i) 2005:Q1-2008:Q1, a period of boom with an agerguarterly GDP
growth rate of 1.72%, (ii) 2008:Q2-2009:Q1, a périaf bust during the
global financial crisis with an average quarterl{pfs contraction rate of
3.45%, and (iii) 2009:Q2-2013:Q1, the recovery @érivith an average
quarterly GDP growth rate of 2.01% After documenting main cyclical
properties of the Turkish labor market during tleeent global financial
crisis, we proceed to the next section, in which estimate a fitted
Beveridge curve to the data described in this eectand discuss its
properties guided by the labor economics literameunemployment and
vacancies.

Figure 2. GDP and Nonfarm Unemployment Rate of Turky
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3.3. Beveridge Curve for Turkey

To construct the Beveridge curve for an economyempioyment and
vacancies data have to be used. For that matere Hre three relevant data
sources in Turkey. (i) the TURKSTAT, Turkish Statal Institute for data
on nonfarm unemployment, (iikariyer.nef the most popular private

4 We use nonfarm unemployment throughout the arsalyEhis is because agricultural unemployment is
relatively less responsive to business cycle dynamwii the Turkish economy than nonfarm unemployment
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recruitment agency that provides data on vacanems,(iii) the TEA, the
government employment agency for data, again oranaes. Adding

privately collected vacancies data on the work afyfktar-Salam and

Gunalp (2012) provides us with the opportunity tecdss differences
between alternative Beveridge curves, which rely data sources that
potentially differ in applicant characteristics.

A caveat in obtaining the Beveridge curve is inesrdThe number of
vacancies reported by eith&ariyer.netor TEA falls way short of the
number of the unemployed reported by the TURKSTATis creates a
scaling problem when the Beveridge curve is meariiet drawn by using
unemployment and vacancy rates. Consequently, whkowfo the
methodology of Shimer (2005), who encounters th@mesgroblem, and
obtain the Beveridge curve by plotting the cyclicdeviations of
deseasonalized unemployment and vacancies seviadlieir log trend. We
use the HP routine for filtering, and set the srhowg parameter in the
procedure equal to 14400, the typical value for #malysis of data in
monthly frequency? Figure 3 displays cyclical deviations of unemplay
and vacancies on the horizontal and vertical asesgpectively. Notice that
since data points correspond to deviations fronmdyrethey are spread
around the origin, which coincides to the case lictv both unemployment
and vacancies are at their respective trend |&l®dre is a clear negative
relationship between the two variables and, asestgd by the literature,
the OLS-fitted empirical Beveridge curve has a slapefficient of -1.74,
with a strong explanatory power in terms of fRemeasure (86%). This
result is also in line with the finding of Bayraki8a lam and Gunalp
(2012), who estimate a negative relationship betwaeemployment and
vacancies by using annual data reported by the @aid\the TURKSTAT
for the period 1951-2008.

A second test of the consistency of the obtainedeBége with
theoretical underpinnings is to examine the evolubf data points across
time. For that end, in Figure 3, we keep trackhef tnemployment-vacancy
pairs along the time horizon, and notice that anfthst sub-period of growth

% In the Appendix, we relax this restriction and adternative values for the smoothing parametebath
ends. Specifically, as in Shimer (2005), first ve¢ the smoothing parameter in the HP routine etpualF,
which implies a low frequency filter. Secondly, pired by the idea suggested by Rand and Tarp (2D@g2)
the trend component of economic time series in gmgreconomies might be more volatile, we also éram
lower smoothing parameter values. The results irth@y the qualitative properties of the empiricavBridge
curve are not sensitive to this parameter (seer€igl in the Appendix), especially whiariyer.netdata for
vacancies are concerned.

16 The empirical Beveridge curve that we obtainedibing TEA data has a slope coefficient of -1.26| an

of 17% for the OLS fit (see the top panel of Fegg@rin the Appendix).
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(i.e. 2005:M1-2008:M3), unemployment has declined &acancies have
risen simultaneously. However, since the inceptibrthe global financial
crisis, there is a sharp reversal in labor marketsying a surge in
unemployment (a collapse in vacancies) of up to 28086) above (below)
its (their) HP trend. In addition to this, thereasslight counterclockwise
movement in the evolution of unemployment-vacangass when the
collapse period of 2008-2009, and the recoveryopenf 2009-2012 are
analyzed together. This observation is also thotmbe consistent with the
finding of the theoretical investigation of the Rewlge curve that
unemployment responds sluggishly during recovelidansen (1970),
Blanchard and Diamond (1989)).

For completeness, we reproduce and plot the TurBesteridge curve
with nondetrended data in the Appendix (see theatogh bottom panels of
Figure 10). Similarly, the data points used to mbthese curves span three
different economic phases. When levels are useddigtinction of the three
phases, and the counterclockwise trajectory dutivegrecovery are more
emphasized. Another interesting observation is #haightward shift is
evident when the Beveridge curve is drawn in levalher wherkariyer.net
or the TEA data are used (see the top and bottamelparespectively).
Nevertheless, since our data sample covers a ghodd of time, it is hard
to attribute this shift to structural changes ia tabor market. Indeed, skill
mismatches that stem from high turnover during gldimancial crisis might
have played a serious role behind this shift (sebijH and Sahin (2012)).
This closes our discussion of the Turkish Beveridgeve and we now
proceed to the estimation of the matching function Turkey using
alternative data sources for vacancies.
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Figure 3. The Beveridge Curve of Turkey
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Horizontal and vertical axes present seasonallysaelfl, unemployment and vacancies series,
respectively. = 14400 is used as a smoothing parameter in theotitihe.

3.4. Matching Function Estimation for Turkey

Matching function,m(U,V), is an important aspect of the search and
matching theory of labor economics, which relatesated matches to
unemployment and vacancies. Application of the &warge numbers to
this framework suggests that the ratrogU,V)/U and m(U,V)/V represent
the rates of job finding and the vacancy yield peesively?’ Pissarides
(2000) and Petrongolo and Pissarides (2001) sugigatsthese ratios might
be interpreted as a depiction of externalitiestectly the aggregate pool of
the unemployed/vacancies, on the job finding/fjliikelihood of an
individual unemployed/firm.This is becaugeandV represent the aggregate
level of unemployment and vacancies, and are tasegiven during the
search process at the individual level. This ideghimbe formalized after
making reasonable assumptions on the matching iumdb create a
measure of this externality. Specifically, when chatg functionm(U,V)is

" Therefore, the inverse of these ratios represenirtean durations of job finding and job filling.
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assumed to satisfy the Cobb-Douglas form and cohs&turns to scale
property, dividing both sides of Equation 1 byyields,
.

- (4)

which isolates the job finding rate as a nonlinkarction of the market
tightness, i.e. vacancy-to-unemployment ratio. Thenefit of this
representation is that one can solve for the elstof job finding with
respect to the aggregate unemployment as:

#$ :

ey % & (5)

In this framework, the absolute value ofl represents the degree of the

negative congestion effect of the pool of unemplopa the job finding
likelihood of an individual job searcher. Thattise larger 1 in absolute
value, the more difficult it becomes for an indivad unemployed to match
with a vacancy. As pointed out by Petrongolo arssdtides (2001), the flip
side of this externality is the positive spilloveffect of vacancies.
Particularly, the elasticity of job finding with gpect to vacancies is solved
as:

#$
X (6)
The intuition behind this externality idea is thfathe aggregate pool of
unemployed gets larger, regardless of the privetierss of an individual job
searcher, her likelihood to find a job reduces.ifiry, a larger pool of job
vacancies increases the odds of a job seeker ltoa fivacancy again
regardless of her actions. Consequently, this @gbroenders the estimation
of the matching function (which is essentially suanized by the coefficient
under constant returns to scale assumption) eafeintimeasuring the
extent of these congestion externalities in thedabarket. To that end, we
use Equation 4 that suggests a log-linear reldtipnsetween job finding
rate and labor market tightness in the estimatiomatching function for
Turkey. Therefore, we have

Y+ - % )+0-1 @)

Figure 4 depicts the positive relationship betwegrlical components of
the job finding rate and the vacancy-unemploymaitib rusingkariyer.net
data for vacancie$. Sincekariyer.netdata do not encompass job matches,
we use the job finding rate series constructed bpgil (2012)°The

'8 The exercise is repeated with the TEA data andeflationship between the two variables are ploiteithe
bottom panel of Figure 9 in the Appendix.
9 We would like to thank Génlengiil for sharing her data.
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vacancy-unemployment ratio on the other hand, isypzded by using
kariyer.nef and TURKSTAT data as in the rest of the papellofxing the
illustration of the positive relationship, we predeto the estimation of the
matching function, Equation 7. We carry out theinestion via the OLS
method and check for autocorrelation of residuadsin Shimer (2005). The
function is also estimated by using the TEA dataictv happen to report the
number of matches. Therefore, we compute job figpdates in this case by
dividing number of matches to the number of thempieyed?°

Figure 4. The Matching Function for Turkey with kariyer.net Data
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Estimation results are reported in Table 1. In mabes]l is estimated
to be positive and statistically different thana@et 1% significance level.
The adjusted values turn out as 86% and 72% w®@kdniyer.netand
TEA cases, respectively. The estimation that kUselyer.netdata implies a

20 While using the TEA data, we exclude public seaipen positions, since the government’s vacancy
opening behaviour would be much less sensitive &@roeconomic conditions as opposed to the private
sector.

49



Kan k, Sunel and T& n | Central Bank Review 14(3):35-62

value forl  of 0.20, which is indeed very close to the randerred in the
literature?* By following the definitions laid out in Equatiofisand 6, this
estimate suggests that a one percent increase én wdicancies
(unemployment) increases (decreases) the likeliradoithding a job by a
two-tenths of a percent. The TEA data, on the oltzerd, implies again a
positive, but a much larger value fbr of 0.54. This indicates that within
the TEA sample, a one percent increase in vacarncieemployment)
increases (decreases) the job finding probabilitatout half of a perceft.
Arguably, the estimation of the matching function Turkish labor markets
via these different sources helps clarify a keyedégnce between the two
sources of vacancies data. To that end, one mighieathat potential
differences in the applicant profiles of each agescahe key driving force
leading to different estimates of the the congesétiect explained above.
Specifically, we argue that the applicant pool bé tTEA (the public
employment agency) might display much less diffaéagion in terms of
skill, ability and experience of the applicantspgared to the applicant pool
of kariyer.net who collects applications via the InterfétThe less
diversified applicant pool of TEA in turn, shall phy a larger degree of
negative congestion externality of unemployment the job finding
probability (i.e., a larget  value is estimated in the case of TEA).

2L Shimer (2005) estimatels  in the range of [0.25,0.30] for the US. Pissari(lk386) estimates the same
coefficient to be 0.30 for the UK. For estimatie@sults on other countries, see Petrongolo and ritiesa
(2001).

2 One might suspect that the recent structural mdoward creating incentives for TEA applicantsiain
vocational training programs might have an effectlee difference in the estimated matching functidren
the TEA data are used. Specifically, the numbéFtoA applicants who have obtained vocational trajriias
increased from about 10-15 thousand per annum kbat®605 and 2008 to about 200 thousand per annum
between 2009 and 2012. As a robustness check, timeaésd two different matching functions for thessdo-
periods, and consistently found that the unemplayradasticity of job finding rate is in the range®51-
0.54.

ZAnother supportive argument is that most of theitipos advertised via the TEA are blue-collar piosis,
which might govern the reduced diversity in theleamt pool of this agency.

24 From a data limitation perspective, the discreganight also be attributed to the lack of new matcHata
in thekariyer.netsample.
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Table 1. Matching Function Estimation Results

TEA (2005-2013:M2) 0.54 0.

=
[V

(0.05)***

Values in parenthesis represent standard errors.
** implies significance at 0.01 level

4. Extension: Disaggregating the Turkish Beveridg€urve

In this section we make an extension and exploretiér disaggregation
of the obtained Beveridge curve for the Turkisholalmarket leads to
deviations from the aggregate Beveridge curve. Tsaggregation is
carried out along the unemployment dimension wespect to the reason for
unemployment, duration of unemployment, age, edwmcatand gender.
Disaggregated curves are obtained by assessingettgonship between
aggregate vacancies (publishedKayiyer.nej and the respective series for
unemployment (published by the TURKSTAT). We follthe methodology
adopted by Ghayad and Dickens (2012) in their woglarding the
disaggregation of the US Beveridge curve, and db KB filter the
unemployment and vacancies seffesThe main characteristics of the
aggregate Beveridge curve in levels are that {§ downward sloped, (ii) it
shifts rightward following the global financial si$ of 2008, and (iii) the
inception of recovery from the crisis displays aitt@rclockwise movement
along the Beveridge curve (see the top panel afrEid0 in the Appendix).

When the reason for unemployment is consideredyetagionship with
the particular unemployment reason and cyclicalitsll be highlighted (see
Figure 5). Specifically, the Beveridge curve of teemployed who have
quitted their job, shifts rightwards, but is strikingly weal. This shall be
attributed to quitters’ decision being less respanso the business cycle.
On the other hand, the Beveridge curve of indivisiuaho arelaidoff
resembles that of the aggregate pool of the ungrag|athat is, there is a
rightward shift around the crisis with a counteotiwise movement with the
inception of the recovery. Therefore, it might beught that the business

% The rightward shift in the aggregate Beveridgevelis more predominant in levels as opposed tdaajcl
components. In order to compare potential shifgisaggregated curves with those in the aggregate and

to make our analysis comparable with the work ofayatd and Dickens (2012), we do not HP filter
unemployment and vacancies data throughout thgsisalf disaggregated Beveridge curves.
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cycle responsiveness of firms’ lay-off decisionveds the main dynamics of
the aggregate Beveridge curve. Another interestiogervation is that the
Beveridge curve that represents people, who becammployed because
they enter the labor force for the first time, shiéftward with a clockwise
movement along the recovery. This leads to the losiun that the
unemployment of those particular individuals respexh faster than
vacancies, to the recovery. One might think th& tould be a demand
driven phenomenon due to the lower bargaining paerew entrants into
the labor force, so that firms have directed th&ention to them especially
during the recovery from the crisis.

Figure 5. Disaggregated Beveridge Curves and Unengyiment Reason

We assess the duration of unemployment as a dsgagon dimension
by reporting the Beveridge curves for the shomatenemployed (up to 1-2
months and between 3- 5 months), and the long-tevemployed (between
2-3 years and more than 3 years) in Figure 6. ikisy pattern of short-term
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unemployment duration curves is that during thenbgaeriod prior to the

crisis, there is a positive relationship betweeamployment and vacancies
and this pattern starts to reverse with the glalvadis, and turns into a
negative relationship along the recovery (see fipeupanels of Figure 6).
The Beveridge curves of the long-term unemployead,ttte other hand,

display a negative relationship between unemployraed vacancies during
boom and the recovery, but are relatively vertaaiing the crisis. Hence,
newly unemployed did not benefit from new job opeysi during the boom

period prior to crisis and the response of longntarnemployment is

relatively muted during the recovery.

A possible interpretation of these disaggregatetiepes might be as
follows. In general, one would expect the shomrtememployed to benefit
more from economic expansion periods as their huragital is depreciated
less. For example, this is what we observe in tBeedonomy, recently (see
Ghayad and Dickens (2012), Figure 8). Moving to ¢ase of Turkey, the
period between 2005 and 2008 captures attentioa hggh growth era.
However, the rate of unemployment displayed a fftatre in this period.
When the group of the less-than-5-months-joblessoissidered in this
period, it is observed that these individuals kieexing for a job until they
got discouraged. This could be one reason why timber of unemployed
in this group kept increasing during the 2005-2@@8iod. On the other
hand, individuals who have been jobless for moentB years, arguably
turn into discouraged workers much more rapidlyntithe short-term
unemployed. This might be a reason for the fact th@ number of
unemployed in this group did not increase as mueating 2005-2008.
Lastly, the relatively vertical nature of the Badge curve around recovery
for the longer term unemployed might be attributedhe idea that these
individuals are subject to skill depreciation mdban the shorter term
unemployed, and hence, their unemployment disp&ssresponsiveness to
the recovery.

Disaggregation of Beveridge curves along the ageedsion highlights
heterogeneities as well (see Figure 7). Specificéile Beveridge curve of
the youngest group (between 15 and 19 years okpladis a clockwise
pattern with no rightward shift as the economy wers from bust,
suggesting faster response of unemployment thaaneées. This might
again be attributed to firms’ demand for potenyigtbung searchers who
might have less bargaining power. On the other hasdindividuals get
older than 20-24 years old, the clockwise movendisappears and the
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Beveridge curve starts to shift to the right. A®mployed individuals get
older, the counterclockwise movement and the righdwshift become even
more predominant.

The pattern of the more severe employment losseglasduals get older
might also be attributed to other structural lalmarket aspects such as skill
mismatches and reforms that promote the employroktite younger. In
particular, the likelihood of an unemployed indiwad to suffer skill
mismatch is arguably higher if that individual isler. This is presumably
because older individuals accumulate skills in di@aar sector in their
previous employment episode. Since this effecess lintense for younger
individuals, their unemployment might have reactaster than vacancies
over the business cycle as opposed to older ingisd Furthermore, the
reforms that we have listed in Section 3.1 sugdkat social security
contributions of employing younger individuals arsubsidized.
Consequently, these individuals might have had greuhand in finding
another job in case they become unemployed duh@getcent crisis.

Figure 6. Disaggregated Beveridge Curves and Unengyiment Duration
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Figure 7. Disaggregated Beveridge Curves and Age tife Unemployed

Lastly, when the gender dimension is considerer, dear that both for
males and females, Beveridge curve shifts to thlet mluring the recovery
and the transition from bust to recovery involvesc@unterclockwise
movement along the curve (Figure 8). Yet, it migktremarkable to note
that the responsiveness of females’ unemploymentwéaoancies have
increased substantially (in spite of the recentraased labor force
participation of females) with the inception of tgbal crisis and during
the recovery. This reversal in the slope (from die&l one during the bust
into a downward sloped one during the boom) ofBleegeridge curves for
the younger and females might be attributed tosthectural reforms that
reinforce the employment of females and the youmgehe recent period
(see Section 3.1).
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Figure 8. Disaggregated Beveridge Curves and the Gender oféHJnemployed

To summarize, there is a clockwise movement albegBeveridge curve
(and even a leftward shift of the whole curve omeooccasions) for the
sub-groups of the total pool of unemployed (suclasger individuals or
females), who have benefited from the recent labarket reforms enacted
by policymakers. On the other hand, we observe fbatsome other
segments of the labor force who include individulst suffer more from
skill mismatches, Beveridge curves appear to batively vertical during
the recovenyf®

5. Conclusion

In this paper, we analyze the Turkish Beveridgeveuior the period
2005:M1-2013:M2, which points out to a well definddisiness cycle
centered around the recent global financial c$i2008. We find that the
empirical Beveridge curve for Turkey suggests aatigg relationship
between job vacancies and unemployment, which issistent with
theoretical findings. When we divide the sampldaquemto three subperiods
on the basis of decomposing the cycle, we obséraethe unemployment-
vacancy pairs around the fitted curve follow a deurlockwise trajectory as
the economy is transiting from contraction into teeovery. This finding is
also consistent with the labor economics literatar¢hat the response of
unemployment to recovery is more sluggish than tffavacancies. We
obtain similar results from using alternative datds that are compiled by
the private sector and the government, respectively

% There is not a sharp differentiation across disaggfed Beveridge curves constructed along theagidnc
dimension, and for the sake of brevity, we do regort them. Disaggregated Beveridge curves aloag th
education dimension are available upon request.
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We also estimate the matching function of Turkeytfee same sample
period. Estimation results suggest a positive igglahip between the job
finding rate and the tightness of the labor markefsistent with the rest of
the literature. The quantitative difference betwé®n estimated congestion
externalities of unemployment implied by alternatidata sources might be
attributed to the defining applicant charactersstif these data collectors.
This study lastly contributes to the literaturelabor markets of Turkey by
documenting disaggregated Beveridge curves fopém®d neighboring the
recent financial crisis. Disaggregation of the B&ge curve along the
dimensions of the reason for unemployment, unenmpéoyt duration, age
and gender suggests that the recent structuralcgolital labor market
reforms have benefited their target employment gscand individuals who
suffer skill mismatches more have benefited leemfthe recovery of the
Turkish economy from the global financial crisis.

The informal economy which is estimated to consimbout a quarter of
the nonfarm employment points out to an importaveat for the analysis
of the labor markets in Turkey. Naturally, this semt of the market causes
us to underestimate the vacancy rate. For thatematte framed our
benchmark analysis around the cyclical componentiofncies rather than
the vacancy rate, motivated by the idea that thHernmal labor market
(which is presumably less rigid than the offici@baomy) would at least
evolve mainly in line with the general economiclook. Yet, it is of no
guestion that better availability of data on jobtchas, on-the-job-search,
vacancies, and unemployment would lead to fruififiire research on the
analysis of the Beveridge curve, which might suggaportant clues on the
cyclical stance of the Turkish labor market.

References

Anderson, P. and Burgess, S., 2000, Empirical magchinctions: Estimation and interpretation
using state-level data. Review of Economics andsfita, 82:93-102.

Bayraktar-Salam, B. and Ginalp, B., 2012, The Beveridge curvelabdur market dynamics in
Turkey, Applied Economics, 44, 3195-3202.

Beveridge, W., 1944, Full Employment in a Free Sycieondon: George Allen and Unwin.

Blanchard, O. J. and P. A. Diamond, 1989, The Begeridurve, Brookings Papers on Economic
Activity, 1-76.

Budd, A., Levine, P., and Smith, P., 1988, Unemplegyim vacancies and the long-term
unemployed. Economic Journal, 98:1071-1091.

Burda, M. and Wyplosz, C., 1994, Gross worker andfiols in Europe. European Economic
Review, 38.

Coles, M. and Smith, E., 1996, Cross-section esiimaif the matching function: evidence from
England and Wales. Economica, 63:589-598.

57



Kan k, Sunel and T& n | Central Bank Review 14(3):35-62

Cotti, C. and Drewianka, S., 2007, Labor market iniEficy and economic restructuring:
evidence from cross-sectoral data, Southern Ecandouirnal, 74, 214-38.

Daly, M., Hobijn, B., Sahin, A. ve R. Valletta, 201JA Rising Natural Rate of
Unemployment:Transitory or Permanent?, Federal ResBank of San Francisco Working
Paper Series, No: 2011-05.

Diamond, P., 2013, Cyclical Unemployment, StructWwakemployment, NBER Working Paper
No. 18761.

Dow, J. ve L. Dicks-Mireaux, 1958, The excess dedrfan labour: a study of conditions in Great
Britain, 1946-56, Oxford Economic Papers 10, 1-33.

Edin, P.-A. and Holmlund, B., 1991, Unemploymentarcies and labour market programmes:
Swedish evidence. In Padoa Schioppa, F., editogmdich and labour mobility. Cambridge
University Press.

Ghayad, R. 2013, A Decomposition of Shifts of the &8&lge Curve. Federal Reserve Bank of
Boston, Working Paper, 13-1.

Ghayad, R. and Dickens, W., 2012, What Can We Lewrmibaggregating the Unemployment-
Vacancy Relationship?. Federal Reserve Bank of Bogtonking Paper, 12-3.

Hansen, B., 1970, Excess demand, unemployment, si@gsaand wages, Quarterly Journal of
Economics 84, 1-23.

Hobijn, B. and Sahin, A., 2012, Beveridge Curve Shdtsoss Countries since the Great
Recession, FRSF Working Paper, wp12-24bk.

Jackman, R., Layard, R., and Pissarides, C. ,198%a@ancies. Oxford Bulletin of Economics
and Statistics, 51: 377-394.

Lipsey, R., 1960, The relation between unemploynatt the rate of change of money wage
rates in the United Kingdom, 1862—1957: a furthealgsis, Economica 27, 1-31.

Petrongolo, B. and C. A. Pissarides, 2001, Looking ihe Black Box: A Survey of the Matching
Function,” Journal of Economic Literature, 39, 388%.

Pissarides, C. A., 1986, Unemployment and vacareiBsitain. Economic Policy, 3: 499-559.

Rand, J. and F. Tarp, 2002, Business Cycles in DpwgjoCountries: Are They Different?,
World Development, 30(12), 2071-2088.

Samson, L., 1994, The Beveridge curve and regioispldties in Canada, Applied Economics,
26, 937-47.

engil, G., 2012, Ins and Outs of Unemployment irké&y, CBRT Working Paper, 1210.

Shimer, R., 2005, The Cyclical Behavior of EquilinuUnemployment and Vacancies,
American Economic Review, 95(1): 25-49.

Shimer, R., 2007, Mismatch, American Economic Revigw4): 1074-1101.

Valletta, R. G., 2005, Why has the US Beveridge cwshifted back? New evidence using
regional data,Working Paper No. 2005-25, FederatResBank of San Francisco.

Wall, H. and Zoega, G., 1997, The British Beveridgeve: A tale of ten regions. CEPR
Discussion paper No. 1771.

Warren, R., 1996, Returns to scale in a matching hafdbe labor market. Economic letters, 50:
135-142.

Yashiv, E., 2008, The Beveridge Curve. in: L. Blumd & N. Durlauf (eds). The New Palgrave
Dictionary of Economics, 2nd edition, 2008.

Taskin, Temel. 2013, Intensive margin and extensiaegin adjustments of labor market: Turkey
versus United States, Economics Bulletin, Access\Exol. 33(3). pages 2307-2319.

ACKNOWLEDGEMENTWe are thankful to Hatice Burcu Gurcihan Yincu@énul engil and kariyer.net
for providing data.

58



Kan k, Sunel and T& n | Central Bank Review 14(3):35-62

Appendix

Figure 9. Beveridge Curve and Matching Function (TR data, = 14400)
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Figure 10. Beveridge Curve in Levels wittkariyer.net(top) and TEA data (bottom)
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Figure 11. Beveridge Curve for Turkey with Alternative HP-filter Smoothing
Parameters
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Table 2: Descriptive Statistics on Disaggregated UnemploymeGroups (Shares)

*Yearly averages for 2005 and the average of tis¢ 4 months of 2013
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