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1. Introduction

In recent years, unemployment in developing coesthias received great attention. Like in all other
countries, unemployment is one of the major prokleai Turkey because of its negative
socioeconomic effects. Turkey experienced a safidgancial and economic crises in its history
and one of the leading economic crises is expeggrrecently in 2001. This crisis affects the
unemployment rate; it reached 10.3% in 2002 whetieasunemployment rate was 6.5% in 2000.
Since then, unemployment duration becomes a sepiaidem.

According to the 2012 Turkish Household Labour Ec8urvey (HLFS), the population of 15 year
and over is 54 million 724 thousand persons. Nundfeunemployed persons decreased by 97
thousand persons in 2012 and has reached to 2omiBil8 thousand persons in Turkey.
Unemployment rate realized as 9.2% with 0.6 peegmnpoints decrease. Youth (15-24 age group)
unemployment rate was realized as 17.5% with Or@epage points decreaddumber of employed
persons increased by 711 thousand persons comfuatee previous year and has reached to 24
million 821 thousand persons in 201Employment rate increased from 45% to 45.4% with 0.
percentage point compared to the previous yeabor force participation rate (LFPR) realized as
50% with 0.1 percentage points increase comparehetgrevious year for Turkey in 2012. LFPR
was realized as 71% with 0.7 percentage pointsedserfor male and realized as 29.5% with 0.7
percentage points increase for female comparecdetoqus year (Diri6z, 2013; TurkStat, 2012).

For most of the developed countries like Francen (dan Berg and van Ours, 1999), Portugal
(Addison and Portugal, 2003), Russia (Foley, 198@ &rogan and van den Berg, 2001) and
Slovakia (Lubyova and van Ours, 1997) it is possitd find studies on unemployment duration.
However the studies for developing countries asecs; the studies are for Egypt (Tunali and Asaad,
1992), for Ethiopia (Serneels, 2004), for Turkewri$el and Tgg1, 2004) and for Ukraine (Kupets,
2006).

In this study, the assessmeaftcurrent unemployment in Turkey is discussed.oAks real Turkish
data set consists of 471368 unemployed persoraigzed. The factors that effect the unemployment
duration in Turkey are tried to be determined bgation models.

2. Duration analysis

Survival analysis is a class of statistical methfmfsstudying the occurrence and timing of events.
Survival analysis is known as “event history aniglyg sociology, “duration analysis” in political
science or economics, “reliability analysis (fadutime analysis) in engineering, and “survival
(hazard) analysis ” in biostatistics or epidemigioDuration analysis include various methods such
as life tables, Kaplan-Meier estimates, Cox (19%&ression model (CM), parametric regression
models, frailty models, competing risks models alstcrete-time models which are sometimes
complementary. Duration models can handle the cedsand time-dependent data which is difficult
to deal with traditional statistical models.



Duration models depend mostly on hazard functidt), that shows the probability that interested
event (failure) occurs in an interval, given thatfailure occurs before time t. The interestednéve
can be onset of disease, equipment failures, asakasg, automobile accidents, stock market crashes,
revolutions, job terminations, births, marriagesyodcces, promotions, retirements and arrests
(Allison, 1995).In unemployment studies, the interested event scatnen unemployed finds a job
and becomes employed and T shows the unemploymeati@ah. Unemployment duration can be
modelled by non-parametric, semi-parametric or patac models. Although the parametric models
give much more information than the non-parameines, results may be invalid if the data does not
fit a parametric distribution. In these cases, ghmi-parametric models can be used because they
give more information than non-parametric modelsl dhey impose fewer assumptions than
parametric models. Although Cox’s semi-parametriodel is the most frequently employed
regression tool for survival data, fully parametmodels may have some advantages. Efron (1977)
and Oakes (1977) showed that, under certain cirtamoss, parametric models lead to more efficient
parameter estimates than Cox’s model. When empinit@mation is sufficient, parametric models
can provide some insight into the shape of the limesdazard (Nardi&Schemper, 2003). Two
approaches to the modelling of covariate effectsunvival have become popular in the statistical
literature. The first approach is similar to theasdical linear regression approach (so called
accelerated failure-time model) and the secondrapgotional hazards approach. Although the
accelerated failure time model provides a diret¢msion of the classical linear model's constructio
for explanatory variables under conventional diésaysage is restricted by the error distributitors
survival data. The major approach to modellingédffects of covariates on survival is to model the
conditional hazard rate as a function of covariatess difficult to use a formal statistical test
discriminate between parametric models becausmtuels are not nested. One way of selecting an
appropriate parametric model is to use the Akailkefermation Criterion (AIC). For determining
the appropriateness of parametric models, somégapliagnostics shall be used.

Frailty models are extensions of the proportionakdrds model. Normally, in most clinical
applications, survival analysis implicitly assum@&shomogenous population to be studied. This
means that all individuals sampled into that stady subject in principle under the same risk (e.g.,
risk of death, risk of disease recurrence). In mapplications, the study population can not be
assumed to be homogeneous but must be consider@heterogeneous sample, i.e. a mixture of
individuals with different hazards. For example, nmany cases it is impossible to measure all
relevant covariates related to the disease of @ateisometimes because of economical reasons,
sometimes the importance of some covariates isustdknown. The frailty approach is a statistical
modelling concept which aims to account for hetermty, caused by unmeasured covariates
(Wienke, 2003). The notion of frailty provides angenient way to introduce random effects,
association and unobserved heterogeneity into rmddebkurvival data. In its simplest form, a frailt

is an unobserved random proportionality factor thatlifies the hazard function of an individual, or
of related individuals (Yashin et.al, 2001). A frgimodel in the univariate case introduces an
unobservable multiplicative effeaton the hazard, so that conditional on the frailty

h(t/a) = ah(t)

where a iIs some random positive quantity assumed to haeannone (for purposes of model
identifiability) and varianc®. Many distributions can be chosen for the fraittyt the most common
frailty distribution is the gamma distribution.

3. Application

In unemployment duration studies, it is commonnalgse the effects of unemployment insurance
on unemployment duration. The unemployment inswgaisca new social insurance system for
Turkey and implemented in 2000. First benefit iglpa 2002. Therefore, the studies over this topic
are rare.



During the 2001 crisis, the per capita Gross Naidtroduct (GNP) declined by 9.6 percent which
was the largest contraction ever in the historthefRepublic. Unemployment rates increased during
those crises and remained high since then. The eatinemployment stood at about 9.2 % in 2012
Therefore, in Turkey, unemployment remains as #@us&rproblem in the agenda of the policy
makers. Turkish Employment Agency established fding activities of protecting, improving,
generalizing of employment and preventing unemplayin It becomes a respected and leader
organisation that plays an effective role in sexviguality and diversity and also in tackling
unemployment via adaptation to changes and innaw&ti Also, it plays a role in executing
unemployment insurance services and implementgeaahd passive labour force policies alongside
its classical services of finding jobs and empleyaéhin an extended mission area. In accordance
with the needs of labour market; providing the smrvof job and employee agency effectively;
enabling, maintaining, developing, diversifying temployment and providing a temporal income
support to people who have lost their jobs via enpéntation of active labour market policies aimed
at enhancing the employability of workforce.

In this study, we used the data of a survey comdistnemployed people in 2009 in Turkey. The
survey includes 471368 people who have worked befeave their jobs for various reasons and
qualify for unemployment benefits are taken inte gtudy. Finding a new job is the endpoint of
interest. This variable is measured in months. @heas about a 2-year-follow-up period. People
who were still unemployed at the end of the follop-period (January, 2011) were treated as
censored observations. Out of 471368 unemployepl@ed4194 of them (7.3%) found a job and the
rest 437174 people (92,7%) stayed as unemployednMnemployment duration is calculated as 23
months.

In the concept of analysis, factors which affeet srvival time of unemployed people are trieddo b
determined. In the study, covariates such as gemdemarital status (j, age(), education level
(X4), vocational course £ and the city of application {kare used. In the non-parametric approach
to duration analysis we provide the estimates gbl&aMeier survival function and also the log-
rank test allows for testing the equality of sualifunctions different groups. For all covariates
observe that the equality of the survival functiare rejected at a 95% significance level. The
survival function shows the proportion of peopleontecome employed as time proceeds. Women
has smaller unemployment durations than men. Spgbple have smaller unemployment durations
than married ones. The duration of unemploymentedses as the education level increases. The
people who takes a vocational course have disyisatialler unemployment duration than the others.
Hence, we can say that the vocational course Fulehnd suggest people to take this course. The
duration of unemployment increases as the ageasese

In this study, proportional hazards assumption sseased by a statistical test. This test is
accomplished by finding the correlation between $lcboenfeld residuals for a particular covariate
and the ranking of individual failure times (Themmeand Grambsh, 2000). For unemployment
duration, it is found that covariates taken intosideration in this study do not hold the propardb
hazards assumption (p-value=0). Since the propwati®azards assumption does not satisfied,
extensions of CM (stratified CM, CM with time-depiemt covariates), parametric regression models
with and without unobserved heterogeneity are edgch as an alternative to CM. One has to be
careful in using the extensions of CM. CM with thiependent covariates needs additional
parameters and the choose of time function israryitand stratified CM needs a determination of a
strata variable. In this study, it is difficult strata the data since all covariates have nonptiopat
hazards.



The analysis suggests that parametric regressiaelséwith/without heterogeneity) are suitable for
our data than the others. Kolmogrov-Smirnov and ekedn Darling tests showed that the log-
logistic distribution could provide a better fitath the other common distributions for duration time

Furthermore, Cox-Snell residuals plots and AIC ssgghat log-logistic regression model is a
suitable model for our unemployment data. We halg® estimated the parametric regression
models with and without unobserved heterogeneity tested for the inclusion of unobserved
heterogeneity with likelihood ratio tests since thedels are nested. When we include the effect of
the unobserved heterogeneity in the model by gaistabution or inverse Gaussian distribution,
the likelihood ratio test suggests the inclusiorunbbserved heterogeneity. Therefore we can say
that, at 5% significance level the heterogeneitgigmificant for the models and we should use the
log-logistic model with unobserved heterogeneitydor data.

The duration of the unemployment is high, becaabesgekers do not want to work until they find a
job in the qualifications they want to work. Howevenemployment salary is still a new situation in
Turkey. Revealing what influences the duration ioflihg a job will be useful for job seekers.

Besides, the characteristics of the applicants \abpply to get unemployment salary can be
determined by duration models.
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