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Abstract
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Introduction

Testing hysteresis unemployment hypothesis igalihot only for empirical
researchers but also for policymakers alike. HgsierUnemployment hypothe-
sis has become a prominent research topic in ederlderature because of the
important policy implications the issue entails. W& know that unemployment
has emerged as one of the thorniest socio-econmsies around the world
since global financial crisis hits the world at #red of 2000s. Shocks from this
crisis have negatively affected labour market ctioas around the world espe-
cially for the Central and Eastern European (CE&)dition countries. The un-
employment rates for most of the transition coestrall reach a record high.
Many countries have been suffering from unemploynpmrsistence problem
and this phenomenon is known as “jobless recovautiyoka, 2014). According
to literature, high persistence in unemploymeneferred to as “hysteresis un-
employment”. According to Jiang and Chang (201f6)nemployment is a non-
-stationary process (with high persistence), thenghocks affecting the series
will have permanent effects, thus shifting the upkryment equilibrium from
one low level to another high level. From the pplmint of view, policymaker
should take some policy actions to return unempkaynnate to its original equi-
librium level. On the other hand, if unemploymesi stationary process (with-
out high persistence), then the effect of the sheakerely transitory, and as
a result, policy action is not mandatory becausemptoyment will eventually
return to its original equilibrium level. In othetords, these cyclical fluctuations
in an economy can influence unemployment only & short run and without
any government interventions the shocks will evaltyudie out. (Smyth, 2003;
Furuoka, 2014). Previous literature refers to #neoad case as the Non-Accele-
rating Inflation Rate of Unemployment (NAIRU) hypesis for it characterizes
unemployment dynamics as a mean reversion pro@&esssause hysteresis is
associated with non-stationary unemployment rates, root tests have been
widely used in literature to empirically investigats validity.

However, previous studies usually focus on theame behaviour of unem-
ployment without considering the influence of vaswsizes of shocks on unem-
ployment. In other words, the speed of adjustmentnemployment toward its
equilibrium is usually assumed to be constant, ndigas of the size or sign of
the shocks. As a result, the commonly used conwealiunit root tests possibly
lead to a widespread failure in the rejection @ thit-root null hypothesis for
unemployment rates. On the other hand, Perron {1888 Bahmani-Oskoee,
Chang and Rajnbar (2015) have pointed out thairfaiio account for structural
break in data series might be contributed to theréaof unit root tests. In this pa-
per, we intend to deal with the above deficiencyelyploying a newly developed
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Quantile-based unit root test in Koenker and Xia004) mixed with smooth
multiple breaks as proposed by Bahmani-Oskoee, ¢€laad Ranjbar (2015),
and Bahmani-Oskoee et al. (2017) to enhance esimatcuracy. As indicated
by Chang and Lee (2011), Bahmani-Oskoee, ChangRamjbar (2015) and
Bahmani-Oskoee et al. (2017), for low frequencyaddt is more likely that
structural changes take the form of large swingghkvhannot be captured well
using only dummies. Breaks should therefore be aqmated as smooth and
gradual processes (Leybourne et al., 1998; Bah@akoee, Chang and Ranjbar
(2015). These arguments also motivate the useexemtly developed set of unit
root and stationary tests that avoid this problBoth Becker, Enders and Hurn
(2004) and Becker, Enders and Lee (2006) and Bakh@skoee, Chang and
Ranjbar (2015) develop tests which model any atrattoreak of an unknown
form as a smooth process via means of Flexiblei€otransforms. In this study
we use Quantile-based unit root test consideringosimmultiple breaks to rein-
vestigate hysteresis in unemployment rate for @siteon countries during
2000M1 to 2016M8. There are several advantagebBarusage of a Quantile-
-based unit root test with smooth breaks. Firstlipfh Quantile-based unit root test
could allow for the possibility that shocks of éifént sign and magnitude have
different impacts on unemployment rate. Second, rttéthodology is not restrict-
ed to a specific number of regimes, but allows gahefor differences in the
transmission of all kinds of different shocks. Thithis methodology could avoid
the estimation of additional regime parameters thedefore reduces estimation
uncertainty. Fourth, the Quantile-based unit rest has higher power than con-
ventional unit root tests as shown by Koenker arabX2004). Fifth, the Quan-
tile-based unit root test is superior to standamd oot tests in case of departure
from Gaussian residuals. Final but not the lessnfle-based unit root test mixed
with smooth break functions can capture any sméatim of structural breaks
(Bahmani-Oskoee, Chang and Ranjbar, 2015; Bahmsko&® et al2017).

This study contributes to this line of researchdieyermining whether hyste-
resis in unemployment is a characteristic of Easteuropean labour market.
The issue of unemployment has undoubtedly beetrdhsition countries’ most
pressing problem since the global financial turnodiP008 — 2009; in February
2010, the unemployment rates in Bulgaria, Latvighuania and Poland all
reached a record high of 18%, a level not seeres2002. The transition coun-
tries in our sample have recently moved from cdigtrdanned economies to-
ward market-driven economies that motivate us testigate the behaviour of
unemployment in these countries. Testing whethemmployment hysteresis
prevails in these 9 transition countries has becamienportant focus for empir-
ical work; also in addition, it has drastic poliagyplications. While previous
studies mostly focus on conventional unit rootgeste test the hypothesis of
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hysteresis in unemployment for transition countdesa sets for the first time
using the Quantile unit root test mixed with smobtbaks as proposed by Bah-
mani-Oskoee, Chang and Ranjbar (2015), Bahmani-€gskbal(2017) and we
hope our study can bridge the gap in the unemplayiierature.

The remainder of this paper is organized as fald®ection 1 presents the data
used in our study. Section 2 first briefly descsiltiee Quantile unit root test with
smooth breaks as proposed by Bahmani-Oskoee, Glrah&anjbar (2015) and
Bahmani-Oskoee et gR017). Section 3 first presents our empirical itssinen
discuss some policy implications. Last section aahes the paper.

1. Data

Our empirical analysis covers the 9 transitionntoas: Bulgaria, the Czech
Republic, Hungary, Latvia, Lithuania, Poland, Roiaathe Russia and Slovakia.
Monthly data are employed in our empirical studyl d@ne time span is from
2000M1 to 2016M8. All data series are taken from Eratastream. A summary
of the statistics is given in Table 1.

Table 1
Summary Statistics(original data)

Bulgaria | Czech | Hungary|Lithuania| Latvia |Slovakia| Poland | Romania| Russia
Mean 11.462| 6.814p 7.832| 11.5695| 12.107| 13.761| 12.626| 7.0535| 7.1364
Median 11.2 7.1 7.4 11.65| 11.75 14.3 10.2 7 7.05
Maximum 19.9 9.2 11.4 18.3| 20.6 19.3 20.6 8.8 12.1
Minimum 4.9 3.8 5 4 5.4 7.9 5.9 55 4.8
Std. Dev. 3.8672| 1.31612.044204 4.1341|3.7207| 2.964| 4.8021| 0.6978 | 1.5184
Skewness 0.5463 —0.5894.536693 —0.1732| 0.3488|-0.1927| 0.3844| 0.0116 | 0.4947
Kurtosis 2.6161| 2.477[11.842476f 2.0646|2.7336| 2.3198| 1.52577| 3.1456 | 2.5853
Jarque-Bera 11.184 13.8@0.76684| 8.2912| 4.6478| 5.1444|23.0366| 0.1812 | 9.5922¢
Probability 0.0037| 0.000P0.000031] 0.0158| 0.0978| 0.0763| 0.00001] 0.9133 | 0.0082f

Source Datastream and all number are calculated by afstho

We find Slovakia and the Czech Republic have ibhdst and lowest mean
unemployment rates of 13.761 and 6.81, respectivJglyque-Bera test results
also indicate that all of the unemployment rates agproximately non-normal
with the exception of Romania. Figures 1 and 2 destrate the time paths of
the unemployment rate for these 9 transition céemtiWe can clearly observe
structural shifts in the trend of the data, andals® find several peaks in the
unemployment rate during some sample periods. YWEthfiat the most negative
shocks to the unemployment rate, such as the 2@@D3 and 2009 — 2010 are
corresponding with several major historical evefkis: example, 2008 — 2009
global financial crisis this increase the unemplewptrate in these 9 transition
countries.
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Figure 1

Plots of Unemployment in 8 Eastern European Countas
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Figure 2

Unemployment Rate of Slovakia
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Visual inspection of these unemployment ratestfiese 9 countries reveal
significant upward and downward trend for most leé transition countries.
From Figures 1 and 2, for most of the series, teemms to exhibit some non-
-linear adjustment patterns.

2. Methodology — Fourier Quantile Unit Root Test

We assume an unemployment time sefig¢s} |, has the following data ge-
nerating process (DGP) as
Ug =a(t)+¢ Y
where
ait)=2A+ Zn: Vi Sin
k=1

deterministic component. In order to obtain a gladgaproximation from the
smooth transition and unknown number, and to edatprministic components
with breaks, we follow Gallant (1981) approach bypéoying the Fourier ap-

proximation and putting both terms 3f y, sin(z?nkt) and >y, cos(z?”kt) into
k=1 k=1

(27;kt)+z”: Vax cos@kt )and a(t) is a time-varying
k=1

the model. The reason to select bsih(z?nkt) and cos@) in the model is ba-

sed on the fact that a Fourier expression is capatbhpproximating absolutely
integrable functions to any desired degree of amyurWherek, T, andt are the
number of frequencies of the Fourier function, skergize, and a trend term,
respectively, and7=3.1416. Z is an optional exogenous regressor which con-
sists of a constant term in our case; n denoteswtheber of frequencies con-

tained in the approximation arrds% should be satisfied.

The estimation of equation (1) involves two partersechoice — the choice
of n and the choice df. As noted by Becker, Enders and Hurn (2004), ie&s
sonable to restriat = 1 because the joint null hypothesis jofs is rejected for
one frequency (i.e.y,, =¥, =0), and time invariance hypothesis is also re-

jected. Similarly, Enders and Lee (2012) note thatrestrictiom = 1 is useful
to save the degrees of freedom and prevents thefitireg problem. Hence we
respecify equation (1) as follows:

Ue = 2/ +y1sin(2’T7kt)+y2 cos(@t yé @)
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where y=[J;, ¥,]' measures the amplitude and displacement of tlopidrecy

component. Particularly the standard linear speatifoin is a special case of
equation (2) while setting; =), =0. There must be at least one of the both

frequency components existed if a structural bieakppeared. Becker, Enders
and Hurn (2004) utilize this property of equati@) {0 develop a more powerful
test to detect structural breaks under an unkn@sm than that of Bai and Per-
ron (2003) test.

In determining an optimal k, we set the maximunkafqual to 5. For any
K =k, we estimate equation (2) employing ordinary lsastares (OLS) method
and save the sum of squared residuals (SSR). Fregl& is setting as opti-
mum frequency at the minimum of SSR. With abovesagdion and respect to
the deterministic components, we test the followin hypothesis:

Ho: &=U, U4 =04+y 3

where u, is assumed to be an I(0) process with zero meanedt the null hy-
pothesis, we follow Christopoulos and Leon-LedeqRl0) to calculate the
statistic via three steps shown in following.

First step: we set a maximum k equals to 5, aed find out the optimal
frequency ofk* by employing the methodology described above. &mpute
the OLS residuals as that:

g =Ue-a(9

0

) 0 (4)
a) =24+ s+, cosfT )

Second step: a unit root on the OLS residualsngik@m equation (4) is test-
ed by using Quantile regression frameworks whick imroduced by Koenker
and Xiao (2004). The test is an extension of Augeemickey-Fuller (ADF)
type unit root test and has much more power thamdstrd ADF test when a gi-
ven shock exhibits heavy-tailed behaviour. Anotidvantage of the test is that
it allows for different adjustment mechanism tovgatide long-run equilibrium at
different quantiles. To illustrate the test, wetstath standard ADF test:

k=l
e=pe,*tY p.le, te (5)
k=1

where stochastic variable of conceep,is estimated residuals from equation (4).
In (5) p, is the AR coefficient and reflect the persistedegree.| o, K1 is
required for mean reverting properties of unempiemt rate (hereaftede) and
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for ruling out explosive behaviour. Koenker and &X{2004) define they, con-
ditional quantile ofg, as follows:

Q, (716.4)=ay(r) + o) e+ Y pui(r) e, + 51 ©)

where Q, (7|<.;) is = quantile ofg conditional on the past information set,

é,.0,(T) is =, conditional quantile of, and as noted by Tsong and Lee

(2011), its estimated values captures the magnitfidiée shocks in each quan-
tile. p,(r) measures the speed of mean reversiom®, ofvithin each quantile.

Using p,(7) , we can measure the persistence of a shock tetiesshrough the
half lives in each quantile, which is formulated1a§0.5) / In(o, (7). Optimum
lags are selected by the AIC information criteria.

The coefficients ofa'o(r), p.(7), and p,(7), ..., p.,(7) are estimated by
minimizing sum of asymmetrically weighted absold&viations:

k=I
\q —a(1)+ ) e at Sou (1) e,
k=1

k=l
wherel = 1if g <(a,(7) + p,(r) e, + > 0., (T)A¢,) andl = 0, otherwise. As
k=1

sugested by Koenker and Xiao (2004), after soleiqgation (7), we can test the
stochastic properties a& within the zy, quantile by using the followingratio

statistic:
?(F_l(ri)) ) Y2 [~
t.(7,)=——===|E_,PE o)1 8
()= (5 ) (a(n) -y ®)
In (8) E_, is the vector of lagged dependent varial{es), P, is the projec-
tion matrix onto the space orthogonal Yo=(1Ae_, ... Ae, ). ’f\(F‘l(ri)) is
a consistent estimator olf(F‘l(ri )) . Koenker and Xiao (2004) suggest that it

can be expressed as:

PP () = ©
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where B(z;) = (a(5), (%), Po(%) .. Pu (7)) and 7,0[ 4, 2]. In this
paper, we sedl =0.1 and 1=0.9. As can be seen, usirtg(ri) statistics, we

are able to test the unit root hypothesis in easdmntie while ADF and other
conventional unit root tests examine the unit mdy on the conditional central
tendency.

To assess the unit root behaviour over a rangearftiles, Koenker and Xiao
(2004) recommend following the Quantile Kolmogo®mirnov QKS test:

QKS:supTID[Aﬂ|p(r)| (10)

In this paper, we construct tigKS statistics by choosing maximufq(r)|
statistics over rangg; D[O.l, O.S}. As noted by Koenker and Xiao (2004), the

limiting distributions oftn(ri) andQKStest statistics are nonstandard and de-

pend on nuisance parameters. Hence, to deriveatnithlues for the above men-
tioned test, we implement the re-sampling procexluk Koenker and Xiao
(2004) as follows:

1. We run the following k-order autoregressiorobginary least square:

k=l
Ae = ZpkAQ—k +0, (11)

k=1

2. We save the fitted valuee => p Ae- and residuald, and then
k=1

create the bootstrap residual¥ § with replacement from the centered residuals

A oA 1 -
=0 -— 0.
n-I t=l+1
3. We then calculate the bootstrap sample of ehsiense’ as follows:

=€, +A¢ (12)
k=l
Ae’ =3 p A+
k=1

With A’ =Ag for j=1,2,.. |

b

&€=9

We construct thex,(7), and p,(r) based on equation (GDn(T) statistics
based on equation (8), aQiKSstatistics based on equations (10).



531

4. We repeat steps 2 and 3 through 5 000 timeghendollection of realized
tn(r) andQKS statistics provides us an approximation to the ative distri-

bution functions of them. Also, to construct th&®6onfidence intervals for the
a,(r) and p,(7) , we use their empirical distribution functions.

3. Empirical Results and Policy Implications

3.1. Results from Traditional Unit Root Tests

For comparison purpose, we also incorporate temgerentional unit root
tests — ADF, PP and KPSS tests. The results ineTablearly indicate that both
the ADF and the PP tests fail to reject the nulhof-stationary unemployment
rate for these 9 transition countries. KPSS tessigeilar results, unemployment
hysteresis prevails in these 9 transition countidsen conventional unit root
tests are conducted. As pointed by Koenker and X2804), the Quantile unit
root test has higher power than conventional it tests, because the Quantile
unit root test is superior to standard unit roatdein case of departure from
Gaussian residuals. Because we find our unemplolydeaa exists non-norma-
lity for most of the countries with the exceptiodnRomania (see Table 1), there-
fore we proceed to test hysteresis unemploymengu@uantile unit root tests.

Table 2
Univariate Unit Root Tests (LN)
Level 1** difference

ADF PP KPSS ADF PP KPSS
Bulgaria -1.345[1]| —1.008[8]| 0.578[11]*| -5.7i@** | —6.207 [22]** | 0.170 [8]
Czech -0.776 [2]| —0.812[9]| 0.765 [11]*F -4.979f¢ | —9.737 [8]** | 0.128[9]
Hungary -0.263[1]| —-0.457[9]| 0.813 [11]**F -7.27@** | —7.134[3]** | 0.613 [9]**
Lithuania | -1.912[2]| -1.547 [10] 0.214 [11] —4.70p* | -5.349 [1]** | 0.128 [10]
Litvia —2.217[4] | -1.507[7] | 0.157 [11] —3.636 [3F* | —5.425[52]*** | 0.128[7]
Poland -0.400[1]| 0.038[9]| 1.322[11]*F -4.669** | —4.453 [6]** | 0.231[9]
Romania | —1.848[3]| -1.744[7]| 0.681[11]* -6.4Z8%* |-17.475[8]"* | 0.068 [7]
Russia —2.494[1]| -2.431[1]| 1.414[11]*F 9.5+ | —9.422 [5]** | 0.094[0]
Slovakia 41.5100[2] | —1.4467[8] | 0.44133[11]* | -5.638[2]*** | -9.471[5]** | 0.2339[B

Note *** ** gand * indicate significance at the 0.00,05 and 0.1 level, respectively. The number irepiuesis
indicates the lag order selected based on thegigeurstatistic, as suggested by Perron (198%.ntmber in
the brackets indicates the truncation for the BtirKernel, as suggested by the Newey-West te${7(19

Source Datastream.

3.2. Results from Quantile Unit Root Test

Due to the deficiency of conventional unit roattien the following we first
employ a more powerful Quantile unit root test megd by Koenker and Xiao
(2004), without considering smooth breaks. Redudlisthe Quantile unit root
test without considering smooth breaks are repatédble 3.
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Table 3
Quantile Unit Root Test Results
Quantle | 01 | 02| 03] 04 0.5 0.6 0.7| 0.8 0.9
BULGARIA
a(7) 1.01 1.01 1.01 1.001 0.997 0.99¢ 0.9¢ 0.98: 0.97¢
t-stat 1.34 2.87 1.58 0.71 -0.511 | -0.67 -2.3 -3.3 -2.47
C.V. -2.28 -2.27 -2.42 -2.58 -2.48 -2.54 —-2.5¢ -2.33 -2.12
H-L 38.72 336
QKS tes 3.30%
CZECH Republic
a(7) 1.03¢ 1.03¢ 1.01¢€ 1.00¢ 1.00¢ 1 0.99: 0.977 0.97¢
t-stat 2.301 2.9¢ 2.07: 0.971 0.321 | -0.001 | -0.77 -1.781 | -1.3%
C.V. -2.2¢ -2.44 -2.58 -2.68 -2.71¢ | -2.63€ | -2.728 | -2.64% | -2.5¢
H-L
QKS tes 2.992
HUNGARY
o(z) 0.98 0.9¢ 0.9¢ 0.9¢ 0.9¢ 0.9¢ 0.9¢ 1.01 1.01
t-stat -1.4€ -1.13 -1.6€ -1.82 -0.65 -0.25¢ | -0.53¢ 0.54 0.37
C.V. -2.21 -2.42 -2.54 -2.67 -2.63 -2561 | =247z | -2.54 -2.58
H-L
QKS tes 1.81¢
LITHUANIA
a(z) 1.002 1.001 0.99¢ 0.9¢ 0.98¢ 0.98¢ 0.982 0.97¢ 0.97z
t-stat 0.37 0.184 | -0.044 | -2.2 -3.72 -4.274 | -3.7€ -3.4¢€ -3.23
C.V. -2.28 -2.28 -2.4E -2.5¢ -2.52 —-2.65 -2.62 —-2.69 -2.55
H-L 4558 41.92 39.03 313 24.32
QKS tes 4.274
LATVIA
o(z) 1.014 1.001 1.001 0.99¢ 0.99¢ 0.99¢ 0.98 0.981 0.96€
t-stat 1.28 0.16€ 0.11% | -0.05€ | -0.624 | -0.907 | -2.3t -2.0€ -2.47¢
C.V. -2.3€ —-2.55 -2.62 -2.64 -2.67 -2.617 | -2.72z | -2.6€ -2.31
H-L
QKS tes 2.47¢
POLAND
a(7) 1.00€ 1.007 1.00z 1.001 1.00z 1.00t 0.99¢ 0.99: 0.9¢
t-stat 1.581 214 0.694 0.59¢ 0.10¢ 0.22 -1.101 | -1.67 -1.58
C.V. -2.52 -2.68 —-2.65 -2.61% | -257¢ | -251 -2411 | -2.38 -2.33
H-L
QKS tes 214
ROMANIA
a(7) 0.93¢ 0.4€ 0.9t 0.964 0.961 0.97¢ 0.94¢ 0.95¢ 0.931
t-stat -1.6% -1.73 -1.98 -1.52 -1.68 -11 -2.22 -1.52 -1.311
C.V. -2.33 -2.47 -2.53 -2.57€¢ | -2.6€ -2.77 -2.73t | =257 -241
H-L
QKS tes 222
RUSSIA
a(7) 0.97¢ 0.9¢ 1.004 0.98 0.98 0.97 0.9€ 0.9€ 0.92
t-stat -1.65 -0.33 0.22 -0.62 -0.82 -1.35 -1.84 -131 -2.0€
C.V. -2.33 -2.43 -2.57 -2.58 -2.48 -2.58 -2.38 -2.23 -2.31
H-L
QKS tes 2.06
SLOVAKIIA
o(z) 0.981 0.98:< 0.987 0.99¢ 0.99¢ 0.994 0.992 0.99¢ 1001
t-stat -2.7* -3.48* | -2.58* | 142t | -0.311 | -1.24% | -1.401 | -531 0.03¢
C.V. -2.33 -2.43 -2.57 -2.58 -2.48 -2.58 -2.38 -2.23 -2.31
H-L 36.13 4C.42 52.97
QKS tes 3.5%*
Notes The table shows point estimates, t-statistics enitital values for the 5% significance level.tlfe

t-statistic is numerically smaller than the critigalue then we reject the null hypothesisiff) = 1 at the 5%
level. QKS is the quantile Kolmogorov-Smirnov teaf7837 is 5 % critical value for QKS based on 00 0
bootstrapping simulations. H-L = In(0.5)/#{f)).

Source Datastream.
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Results from Tables 3 demonstrate that hystetessployment hypothesis
can be rejected for Bulgaria, the Czech Republithuania and Slovakia four
countries and hysteresis unemployment holds in dtier five countries
(i.e., Hungary, Latvia, Poland, Romania and Rudsaed on QKS. Table 3 also
calculates the Half-Life of a shock for these thoeeintries where hysteresis
unemployment hypothesis is rejected. We find tiet estimated Half-Life
based on quantile autoregressive model is abo@22452.94 months (2 years
to 4.1 years).

3.3. Results from Fourier Quantile Unit Root Test

As we mentioned earlier that failure to accoumtsiouctural break in unem-
ployment rate is said to contribute to failure ejecting hysteresis unemploy-
ment hypothesis. In this paper, we intend to dethl this deficiency by employ-
ing a newly developed Quantile-based unit root vt Fourier Function as
proposed by Bahmani-Oskoee, Chang and Ranjbar Y288 Bahmani-Oskoee
et al. (2017) to enhance estimation accuracy. Ast@d by Bahmani-Oskoee,
Chang and Ranjbar, Chang and Ranjbar (2015), ahch&a-Oskoee et al. (2017)
this Fourier Quantile unit root test has higher ppand good size compared to
Quantile unit root test without Fourier function evhthe data follow heavy
tailed distribution.

Empirical results based on Fourier Quantile upibtrtest are reported at
Table 4. Results from Tables 4 show that we cagctédjysteresis unemployment
hypothesis for the Czech Republic, Latvia, Lith@arPoland, Russia and Slo-
vakia six countries and hysteresis unemploymeny drdlds in the rest of
3 countries, Bulgaria, Hungary and Romania, whilhased on QKS. Table 4
also calculates the Half-Life of a shock for th&stansition countries and we
find that the estimated Half-Life based on quardiéoregressive model is about
2.82 — 42.97 months (3 months to 3.5 years). Baseempirical findings from
both Tables 3 and 4 we find some interesting irtsigito the behaviour of un-
employment rates in these 9 transition countries.

We can divide these 9 countries into 2 groupsu@rb countries (i.e., Hun-
gary and Romania) where hysteresis unemployment dedscted; Group 2
countries (i.e., Bulgaria, the Czech Republic, lattithuania, Poland, Russia
and Slovakia) where hysteresis unemployment wadaurtd. This means that
high unemployment rates in Hungary and Romaniagend persist over longer
spans of time. By contrast, the findings indicateat unemployment hysteresis
was absent in Bulgaria, the Czech Republic, Latithuania, Poland, Russia and
Slovakia. Therefore, high unemployment rates is¢heountries had a tendency
to revert to the equilibrium level.



534

Table 4
Fourier Quantile Unit Root Test Results(taking into account breaks)
Quantle | 01 | 02| 03| 04| 05| 06] 0.7| 0.8 0.4
BUGLARIA
o(z) 0.992 | 0.986 | 0.982 | 0.988 | 0.996 1.001]  0.997 0.99p  0.997
t-stat. —0.656 | —1.895|-2.433* | -1.806 | —-0.574 0.159| -0.399 -0.93% -0.298
H-L 38.16
Optimal
QKStest | 2.433 Freq | 1° F |195.88
CZECH Republic
a(z) 0.976 | 0982 ] 0.987] 0.982 0.989 0.9880.976 | 0.971 | 0.957
t-stat. -1.423 | -1.082| -1.032 -1.415 -1.091 -0.93-1.937 | —2.058 | —3.20%**
H-L 15.77
Optimal
QKStest | 3.20% Freq | 01 F 80.24
HUNGARY
a(7) 0.965 | 0974 0.986] 0.989 0.988 0.973 | 0.968 | 0.982 [ 0.983
t-stat. -1.187 | -1.77 | -0.979] -0.86| -0.938-2.327*—2.552* -1.229 | -0.587
H-L 2532 | 21.31
OKStest | 2.522 Of:’“ma' 1.1 F |655.49
req
LATVIA
o(7) 0.936 | 0.96 0.96 0.964]  0.96 0.969 .968 | 0.972 [ 0.954
t-stat. —4.78%* | 2.6% | 25% | 2,67 |-2.9% | _259% | —2.93* |-1.669 | —1.477
H-L 10.48 | 1697 | 16.97 | 189 18.38 22.01]  19.49
Optimal
QKStest | 4.77+* Freq | -6 F |374.83
LITHUANIA
a(z) 0.966 | 0.967 | 0.961] 0972 | 0972 ] 0971 | 0961 | 0.969 | 0.954
t-stat. -1.924 |25 |-24* |-2.02 | -1.28 | -2.148*| —3.43*% -1.501 | —1.363
H-L 20.04 | 17.42 2355 | 17.42
Optimal
QKStest | 3.43* Freq | -7 F  |152.68
POLANDS
a(7) 0.986 | 0.984*[ 0.984* | 0.988 [ 0.993 0.988] 0.98* | 0.987 | 0.985
t-stat. -1.95 |-2.74* | 237 |[-2.02 | -1.28 215 |-3.21 |-159 | -1.36
H-L 42/97 | 42.97 5.24 42.97
OKS test | 3.21%* Of:’“ma' 0.7 F o |35267
req
ROMANIA
a(z) 0912 | 0956 | 0.967] 0.977 0.971 0.6 0951 | 0921 [ 0.967
t-stat. -1.39 | -0.988| -0.818 -—0.68] -0.823 -1.370.954 | -1.624 | —0.695
H-L 42.97
Optimal
QKStest | 1.813 Freq | -7 F 81.82
RUSSIA
a(z) 0782 | 0.883 | 0.89 0.87 0.87¢ 0.892 990 | 0923 | 0.943
t-stat. —5.299 | —2.86*| —2.73*| —3.51* _3,35%*| _2.88* | -1.164 | —1.554 | -1.166
H-L 2.82 5.57 5.95 4.98 5.24 6.6
Optimal
QKStest | 5.295* Freq | 01 F  |249.53
SLOVAKIA
o(z) 0.937 | 0966 | 0.976] 0.974 0.981 0.9790.984 [ 1.01 0.992
t-stat. —3.55%*| 2,83 |-216 | -2.48 | —2.07 -1.83| -0.998 0472 -0.219
H-L 10.65 | 20.04
QKS test | 3.55% Optimal) 15 F o l465.31
req

Source Datastream.
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Tables 3 and 4 also demonstrate that the coeffsief each quantile for each
country are quite different and we find that shottksinemployment rate adjust
more quickly at lower guantile levels than thahajher quantile levels in Hun-
gary, Russia and Slovakia and adjust more quidkhygher quantile levels than
that of lower quantile levels in Bulgaria, the CzdRepublic, Latvia, Lithuania,
Poland and Romania. This means shock effects tamieenployment rate in
these 9 countries are asymmetric

Our empirical findings give rise to some pertingoestions, such as these:
Why do the differences exist in the unemploymemtashgics among these transi-
tion countries? What factors contribute to thedtetinces? It should be noted
that the behaviour of the unemployment rate isugriced by numerous factors
embedded in the socio-economic fabric and theipaliteality of a country or
an economy (Furuoka, 2014). Therefore, it is imfmsgo pinpoint the exact
reasons for the differences in the unemploymenanos. Further research will
allow deeper insights concerning the behaviour adté&n European unemploy-
ment rates and its causes. Future study will kigndirection.

3.4. Policy Implications

One major policy implication of our study is tHatsteresis unemployment
hypothesis only holds in Hungary and Romania twantees and for the rest of
7 countries (i.e., Bulgaria, the Czech Republidyiaa Lithuania, Poland, Russia
and Slovakia) we can reject hysteresis unemploymgmbthesis. These findings
may appear counter-intuitive due to considerabiemdinces in these countries’
labour market institutions. The major policy imgliion of our empirical find-
ings implies that a fiscal or monetary stabilizatipolicy would possibly not
have permanent effects on the unemployment raBelligaria, the Czech Repub-
lic, Latvia, Lithuania, Poland, Russia and Slovakia

Our empirical results are consistent with thosentbin Leon-Ledesma and
McAdam (2004) and Cuestas and Gil-Alana (2009; 204&t hysteresis in un-
employment was not fund in most of the CEE coustr@ur empirical results
are also consistent with those found in Dursun T2Qhat reject hysteresis un-
employment in most of CEE countries with the exicepof Hungary and Poland
when Fourier ADF-SB test was conducted. Howevarresults are not consistent
with those of Gozgor (2013) that hysteresis unegmpknt was hold in most
CEE countries and Cuestas, Gil-Alana and Staetrl(2that high persistent in
unemployment hold in some CEE countries (i.e.,Gaech Republic, Slovakia,
Baltic states and Poland). Based on Cuestas, @itsAand Staehr (2011) empir-
ical findings that the degree of persistence aptareflect the different levels
of economic and institutional development in therddes and possibly also the
role of the government. Our results seems to beis@mt this finding.
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A further examination of the Figures indicatest tRaurier approximations
(smooth beaks) seem reasonable and support ttenraftiong swings in unem-
ployment rates. Our empirical results highlight ingoortance of modelling
smooth breaks into quantile-based unit root testeho

Conclusions

This study revisits hysteresis unemployment hyggithfor 9 Eastern European
countries (i.e., Bulgaria, Czech Republic, Hungdrighuania, Latvia, Poland,
Romania, Russia and Slovakia) over 2000M1 — 201GM&teresis unemploy-
ment hypothesis is a prominent research topic on@mic literature because
of the important policy implications the issue dstaro carry out the empirical
analysis, we apply Quantile unit root tests bottihwaind without Fourier function
considering smooth multiple breaks. Empirical fingdi from Quantile unit root
tests demonstrate the absence of hysteresis ungmgto in Bulgaria, Czech
Republic, Lithuania, Latvia, Poland, Russia and/&@ seven countries indicating
unemployment in these six countries could be desdras a stationary process in
line with the natural rate hypothesis. On the otterd, hysteresis unemployment
was detected in Hungary and Romania. The unemplolyrages in these 2 coun-
tries contained a unit root and could be descridmea@ non-stationary process in
accordance with the hysteresis hypothesis. Finally, empirical findings also
demonstrate shocks to the unemployment of eachtigoare asymmetric. Our
study has important policy implications for govelemnh conducting fiscal or
monetary policy to stabilize economic fluctuationghese 9 Eastern European
countries. The findings of our study will furtheivg economists additional in-
sights into unemployment dynamics in the contexheftransition economy.
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