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Hysteresis Effect on Unemployment:
Evidence from the Visegrad Countries®

Fumitaka FURUOKA

Abstract

Hysteresis effect on unemployment is a much diedutpic in macroeco-
nomics. However, empirical findings regarding théstence of hysteresis effect
are contradictory. The present study investigatestdresis in the unemployment
rates of the Visegrad Group countries, namely: @zech Republic, Hungary,
Poland and Slovakia. For this purpose it employsfthiilowing three economet-
ric methods: (1) the linear unit root tests; (2et®eemingly Unrelated Regres-
sions Augmented Dickey-Fuller (SURADF) test; andtfi® Fourier Dickey-
-Fuller (FADF) test. The findings revealed that amgothe Visegrad Group
countries hysteresis effect was found to existhan unemployment rates in
Hungary and Poland.
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1. Introduction

Hysteresis effect on unemployment is a much desaligopic in macroeco-
nomics. However, economists do not have a unifopmion regarding the ex-
istence of hysteresis. The proponents of the nlatata hypothesis argue that
hysteresis effect does not exist (Phelps, 196721Biiedman, 1968). According
to them, a higher-than-normal unemployment ratents\back to the natural rate
of unemployment. This hypothesis assumes that dodilerium unemployment
is determined by labour market institutions and afé¢cted by the actual path
of the unemployment rate. Unexpected movementsalodr supply lead to
changes in the rate of inflation and to a returth® non-accelerating inflation
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rate of unemployment (NAIRU) in the long-run (Plelf967; Friedman, 1968).
In other words, the natural rate hypothesis propdisat cyclical fluctuations in
the economy have an impact on the unemploymentamlte in the short run
(Smyth, 2003).

The basic idea behind the natural rate hypothmmidd be expressed by the
expectations-augmented Phillips curve equationl (B&0D9):

N=n_+aU -U¥ 1)

where
I - the inflation rate,
11, - the lagged inflation that can be used as theard inflation rate,
o — the constant parameter that should be less #van z
U - the unemployment rate,
U* — the natural rate of unemployment.

This means that the current inflation rate is aheteed by the expected infla-
tion rates and the unemployment gap, which is tfierdnce between the actual
unemployment rate and the equilibrium unemploynmate. In other words, the
natural rate of unemployment is considered as agenous variable.

However, the fundamental principles of the natueaé hypothesis are not
universally accepted. The economists who maintzn lhysteresis effect on un-
employment exists support the alternative hypogh&sown as the hysteresis
hypothesis (Blanchard and Summers, 1986). Accortting a high unemploy-
ment rate can persist and a higher-than-normal ptogment will not eventual-
ly revert to the equilibrium level. The proponenfsthe hysteresis hypothesis
argue that hysteresis effect on unemployment waNehespecially profound
negative effects during the economic crises. Thdigation of the existence of
hysteresis effect on unemployment is that high ypleyment may be long and
protracted.

The basic assumptions behind the hysteresis hgpiatltould be expressed
by the following equation (Song and Wu, 1998; B21l09):

U' =(1-9U.,+aJ_, )

where
Uil — the lagged value of the natural unemploymat,

U_; - the lagged value of the unemployment rate,
6  — another constant parameter that captures tpeeof hysteresis in the unem-
ployment rate.

If hysteresis effect on unemployment exists, tlystdresis parameter will
take a non-zero value. Otherwise, the hysteresanpeter should be zero.
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Based on these theoretical frameworks, the presady investigates the ex-
istence of hysteresis effect on unemployment inttsegrad Group. The four
members of the Visegrad Group, also known as teegrad Four or V4 are: the
Czech Republic, Hungary, Poland and Slovakia. Amifeé 1 shows, the move-
ment of the unemployment rates in the Visegrad Eountries has two distinct
patterns: the trajectories of the unemploymentsratethe Czech Republic and
Hungary are very different from those in Poland &halvakia. The Czech Re-
public and Hungary enjoyed relatively low unempl@nhrates until the mid-
2000s. In the aftermath of the global economidstizat had occurred in 2007 —
2008, unemployment in these two countries kepteimging. By contrast, unem-
ployment in Poland and Slovakia remained relativegh until the later part of
the decade. Just before the global crisis, thesatges enjoyed the lowest un-
employment rates in a decade. However, during te@a@mic crisis the unem-
ployment rates in Poland and Slovakia increasedemdined high since then.

Figure 1
Unemployment Rates in the Visegrad Countries from998Q1 to 2013Q3
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Source Eurostat (2014).

The basic motivation of this study is to perforrarenpowerful tests in addi-
tion to traditionally used linear unit root testhierefore, it employs three differ-
ent econometric methods to investigate hysteréf@steon unemployment in the
V4 countries, namely: (1) the linear unit root $e4R) the Seemingly Unrelated
Regressions Augmented Dickey-Fuller (SURADF) testd (3) the Fourier
Dickey-Fuller (FADF) test.
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There are several advantages to using the SURAB{Fanhd the FADF test.
First of all, the important methodological advamtad the SURADF test is that
it can take account of economic interdependencyngnibe V4 countries. Ro-
bust economic and business ties that these cosi@njey create a higher inter-
dependence and deeper integration of their labarkets. In this connection,
the SURADF test would yield more precise resultsabse it employs the Seem-
ingly Unrelated Regression (SUR) that takes intcoant contemporaneous
cross-correlations of the error terms (Breuer, MeN@nd Wallace, 2002). Sec-
ondly, the newly developed FADF test is advantagdou examining nonlinear
behaviour of the unemployment rates. According taldfs and Lee (2012a),
a Fourier approximation can be used to capture awknstructural breaks or
unattended nonlinearity in the deterministic conganof the model. For this
reason, methods that incorporate a Fourier fundgtitmthe unit root tests have
generated a considerable interest among researchersexample, Becker,
Enders and Lee (2006) employed a nonlinear KPS&-g¢yationarity test; Rod-
rigues and Taylor (2012) adopted the DF-GLS dedirem method; and Enders
and Lee (2012b) used the Lagrange Multiplier deeireg method.

This article consists of five sections. Followitigs Introduction, Section 2
offers a brief overview of relevant literature oysteresis effect. Section 3 in-
forms about the data collection and the researdhaods adopted in this study.
The findings are reported in Section 4. Sectioof®@ans concluding remarks.

2. Literature Review

Hysteresis effect on unemployment has generatedrnsiderable interest
among economists and there are numerous studidsisotopic. However, the
findings reported in these studies are not congis#® summary of the results
obtained in the previous empirical research studiggovided in Table 1. Gen-
erally, three methodological approaches have bewioyed to analyse hystere-
sis effect, namely: (1) the linear unit root tg®} the panel unit root test; and
(3) the nonlinear unit root test. Some of the stadiere able to detect the exist-
ence of hysteresis effects on unemployment (NeeddPichelmann and Wagner,
1990; Brunello, 1990; Mitchell, 1993; Rged, 199#1a@g et al., 2005; Rome-
ro-Avila and Usabiaga, 2007a; 2007b; Lee, Wu anmg RD10; Ener and Arica,
2011; Furuoka, 2012). The implication of these ifigd is that the higher-than-
-normal unemployment rates in the countries undedyswill not revert to
the normal levels of unemployment and these coesitwill experience high
unemployment for long periods of time. On the oth@and, a number of resear-
chers failed to detect hysteresis effect on uneympémt (Song and Wu, 1998;
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Camarero and Tamarit, 2004; Christopoulos and Lefitesma, 2007; Lee, Lee
and Chang, 2009; Romero-Avila and Usabiaga, 20Géphton, 2009). These
results imply that the higher-than-normal unempleymrates will eventually
revert to the normal level.

Table 1
Summary of Findings from Previous Empirical Inquiries
Linear unit root test Panel unit root test Unit root test with
structural break
Existence of hysteresis 1. Neudorfer et al. 1. Chang et al. (2005), 1. Romero-Avila and
effect (1990), ADF test, 10 EU countries, Usabiaga (2007a),
Austria SURADF 50 states in the USA, LM
2. Brunello (1990), 2. Ener and Arica unit root test with structur
ADF test, Japan (2011), 15 OECD al breaks
3. Mitchell (1993), countries, SURADF 2. Romero-Avila and
ADF and PP tests, 3. Furuoka (2012), Usabiaga (2007b), Spain,
15 OECD countries 12 countries in Asia{ LM unit root test with
4. Rged (1996), ADF -Pacific, SURADF structural breaks
test, 16 OECD countries 3. Lee et al. (2010),

9 Asian countries, LM test
with structural breaks

No hysteresis effect Nil 1. Song and Wu 1. Romero-Avila and
(1995), panel-based | Usabiaga (2007b), USA,
Wald test, 15 OECD | LM unit root test with

countries structural breaks

2. Camarero and 2. Sephton (2009),

Tamarit (2004), 50 states in USA and Puerto
19 OECD countries, Rico, fractional unit root
MADF, SURADF test with structural breaks

3. Christopoulos and
Leo6n-Ledesma (2007)
12 EU countries,
second generation of
panel unit root test,

4. Lee et al. (2009),
19 OECD countries,
panel LM test

Source:Author’'s compilation.

The discrepancies in the empirical findings regarby the previous studies
can be due to the differences in the methodologiparoaches. Firstly, the re-
searchers who employed the linear unit root tesigsch as the ADF test or the
PP test — were able to detect the existence otle@s effect on unemployment
(Neudorfer, Pichelmann and Wagner, 1990; Brunell@90; Mitchell, 1993;
Rged, 1996). The same result yielded the studasuted the SUR-based ADF
(SURADF) tests (Chang et al., 2005; Ener and Ar@l11; Furuoka, 2012).
Secondly, the studies that performed the panelrantttest — such as the second
generation unit root test or the panel LM testd-rbt find evidence for the exist-
ence of hysteresis effect (Song and Wu, 1998; @ipdsilos and Ledn-Ledesma,
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2007; Lee, Lee and Chang, 2009). Thirdly, the figdi were mixed in the re-
search studies that performed the unit root tests structural breaks: some of
these studies could detect hysteresis effect (Rovveila and Usabiaga, 2007a,
2007b; Lee, Wu and Lin, 2010) while others faileddb so (Romero-Avila and
Usabiaga, 2007b; Sephton, 2009).

The behaviour of the unemployment rates in theeddntries has been inves-
tigated in several studies and their findings ararsarized in Table 2.

Table 2
Summary of Findings from Hysteresis Effects in th&/isegrad Countries
Authors Countries Data Methods Finding
Jurajda and Czech Republic Annual data,| Probit regression Welfare benefits have
Munich (2003) 1994 — 2001 | analysis impact on low income
families
Munich and Six countries in Panel data, Unemployment- Hysteresis effect in all
Svejnar (2007) | Central and East 1994 — 2001 | vacancy scatter four Visegrad countries
Europe, including analysis
all four Visegrad
countries
Galuscak and Czech Republic Annual data,| Log-linear Hysteresis effect in
Munich (2007) 1995 — 2004 | regression analysis | Czech
Ledn-Ledesma | Twelve countries in | Monthly data, | Linear unit root test,| No hysteresis effect
and McAdam Central and East 1991:M1- panel unit root test | when using panel unit
(2004) Europe, including 2002:M3 and unit root test root test and unit root
all four Visegrad with structural with structural breaks
countries breaks
Camarero et al. | Eight countries in Monthly data, | Panel unit root test | No hysteresis effect
(2008) Central and East 1991:M1- and panel unit root | when using panel unit
Europe, including 2002:M11 test with structural | root test with
all four Visegrad breaks structural breaks
countries

Source:Author’s compilation.

In one of the studies, Jurajda and Munich (206@)vened the impact of the
welfare benefits on the long run unemployment, W& considered the main
cause of hysteresis effect. The results indicdtat the welfare benefits had an
impact on the low income families only. In anotlsandy, Minich and Svejnar
(2007) used the unemployment-vacanoy) scatter analysis to examine hyste-
resis effect under a condition when ¥ curve shifted in the rightward direc-
tion due to a supply shock. The researchers detégigteresis effect on thdVv
relationship in all four of the Visegrad Group ctigs. Galuscak and Minich
(2007) used the log-linear regression analysisxéomgne theUV relationship in
the Czech Republic between 1995 and 2004. Therddm¥a confirmed the ex-
istence of hysteresis effects in to¥ curve in the country. Furthermore, Leon-
-Ledesma and McAdam (2004) investigated hysteref$ict in twelve Central
and East European countries. They detected théeeges of hysteresis effect
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when they employed the linear unit root tests. Hmwgeas the researchers point-
ed out, no hysteresis effect was found when thefppeed the panel unit root
tests and the unit root tests with structural bseak

A study by Camarero, Carrion-i- Silvestre and TAm@008) focused on
eight countries in Central and East Europe. Theamehers established the pres-
ence of hysteresis effect when they employed tinelpanit root tests. However,
the results indicated otherwise when the panel oot tests with structural
breaks were performed.

3. Data and Research Methods

The data on the unemployment rates in the V4 cimsntvere obtained from
the Eurostat’s database. This study used the glyadata on unemployment
ranging from the first quarter of 1998 to the thguharter of 2013. The number of
observations was 63 (Eurostat, 2014).

The study employed three different econometricho@s, such as: (1) the li-
near unit root tests; (2) the Seemingly UnrelatedrBssions Augmented Dickey-
-Fuller (SURADF) test; and (3) the Fourier DickeyHer (FADF) test. In other
words, besides the conventional linear unit tests study performed more
powerful SURADF test and FDAF test.

The SURADF test and the FADF test could be comsitl@s extensions of
the univariate unit root test. A widely used pragedto test the unit root hy-
pothesis is the ADF test. A standard version ofnaividual ADF test is based
on the following regression (MacKinnon, 2002):

|
Dy, =a+ By, +Y Ay +g 3)
=1

where
a, B,andg - the coefficients,
I — the lag length of the autoregressive process,
& — the error term.

The optimal lag lengthi() was selected by using the Akaike Information
Criterion (AIC) (Akaike, 1974). The optimal lag lgth is a selected lag length
that produces the smallest AIC value among theewdifft choices of the lag
length. Hayashi (2000) suggested that in orderetecs the lag length, the re-
searcher needs to specify the upper bound or thémaen lag length ).
Due to a limited number of observations in the sketi®, the present study sets
the maximum lag length as 10.
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The SURADF tests employ the seemingly unrelatgdession (SUR) to es-
timate the ADF statistics. In the present studg, $fistem of the ADF equations
can be expressed as:

p
Ay, =a;+ (B Yyt Z O Ay, i + Uy

i=1

P
Ay, , =a2+(ﬁ2_1)y2t—1+25iAy2L—i t Uy

i=1

p
Ayne=an*(Bn ~DYneat Z OAYn it Uy
i=1
where
0; — the autoregressive coefficient for series

In the SURADF procedure, the significance of ef&h- 1) can be tested
(Breuer, McNown and Wallace, 2002). This studyreates critical values for
the SURADF test by using 10,000 replications ofltente Carlo simulation.

Enders and Lee (2012a) developed an ADF-typeronittest that uses a se-
lected frequency component of a Fourier functioagproximate the determinis-
tic component of the model. They proposed emplogirigpurier approximation
in order to capture unknown structural breaks att@mded nonlinearity in the
deterministic component of the model. The nonlinEaurier ADF statistic
(75 ) is based on the following equation:

_ 27kt 27kt
Ve =1 tCt ) Sln(?) + ¥, cos( =

)+Ychy, e @

where
k —the selected frequency for the Fourier apprakiom,
y —the parameters for the Fourier approximation,
t —the trend term,
T —the number of observations,
T=3.1416.

The Fourier ADF statisticrg ) is thet-statistic for the null hypothesig =0

in Equation 4.

Obviously, the standard ADF test is a special adsine Fourier ADF test
where the trigonometric terms are set as zeroyfi=ey, =0). Enders and Lee
(2012a) proposed that the uslasbtatistic be used to determine whether to in-
clude the trigonometric terms into the model. Asi&epn 4 indicates, thEADF
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statistic is dependent on the frequenkygnd the lag length)( Following the
suggestion by Enders and Lee (2012a) that a Fofuretion wherek =1 or
k=2can serve as a reasonable approximation to captarey types of un-
known structural breaks, the maximum frequenky,() in this study was set

as 2. The data driven method was used to seleciptimal frequency K ). The
optimal frequency is the one that produces thelsstadum of the squared resid-
uals (SSR) among the different specifications inudpn 4. The optimal lag
length () in this study was selected by employing the Akaliformation Cri-
terion (AIC).

The analysis of the unemployment rates in the vdntries will be imple-
mented in three steps. First of all, the lineart waot test will examine a sta-
tionary process in the unemployment rates. Thea, SWRADF test will be
performed because it is able to yield more preoéseilts by accommodating
economic interdependency among the V4 countriewlllyi the FADF test will
be applied to determine whether the unemploymetetsrin the V4 countries
could be described as a stationary process; theH-&dh deliver better results
because it captures unknown structural breakseuttattended nonlinearity in
the model.

4. Empirical Results

The following four linear unit root tests were fmemed in the first step of the
analysis: (1) the augmented Dickey-FullADF) test (Dickey and Fuller, 1979);
(2) the Phillips-Perrorz, (PP) test (Phillips and Perron 1988); (3) the Kwiat-
kowski, Phillips, Schmidt and ShitlKPS$S test (Kwiatkowski et aJ 1992); and
(4) the Elliott, Rothenberg and Stock point optinBRS test (Elliott, Rothen-
berg and Stock, 1996). The findings from thesestast reported in Table 3.

Table 3

Linear Unit Root Test Results
Countries ADF PP KPSS ERS
Czech Republic —3.185(2)** —2.314[5] 0.347[6]* 1.999(2)**
Hungary —1.058(1) -0.826[5] 0.695[6]** 9.680(1)
Poland —2.001(2) —1.230[6] 0.477[6]* 2.93p2
Slovakia —2.017(1) -1.631[5] 0.429[1]* 4.728(1)

Note Numbers in parentheses indicated the optimalléagth suggested by Akaike Information Criterion
(Akaike, 1974). Numbers in brackets indicate thénoal bandwidth suggested by Newey-West bandwidth
section method (Newey and West, 1994).

** Indicates significant at the 5 percent level.

* Indicates significant at the 10 percent level.

Source:Author’s calculation.
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As the results show, the ADF test failed to rejbetnull hypothesis of hyste-
resis effect, except for the Czech Republic. Ireptivords, the unemployment
rates in three of the Visegrad Group countries adduy, Poland and Slovakia —
had a unit root and, therefore, could be considasea non-stationary process. By
contrast, the unemployment rate in the Czech Réapwlals found to be stationary.
The findings from the ADF test were largely confianby the PP test, which
failed to reject the null hypothesis of hysteresfiect for all four countries. The
KPSS test produced identical to the PP test firglifigejected the null hypothe-
sis of hysteresis effect for all four countriesisTmeans that the unemployment
rates in the V4 countries could be considered asrastationary process. The
findings from the ERS test were largely in linetwibe findings from the ADF
test: they failed to reject the null hypothesihgsteresis effect for Hungary and
Slovakia but did reject the null hypothesis for @mech Republic and Poland.

Despite some discrepancies in the results, thelfiogiar unit root tests pro-
duced largely consistent findings. They indicateat the unemployment rates in
the V4 countries — with the exception of the CzBepublic — can be considered
as a non-stationary process. In other words, theali unit root tests indicated
that hysteresis effect existed in Hungary's, Porahd Slovakia's unemploy-
ment rates. At the same time, no hysteresis effastfound to exist in the Czech
Republic’s unemployment rate.

In the second step of the analysis, the Seemldghglated Regression (SUR)
based on the SURADF test was performed. The firgdarg reported in Table 4.
As the table shows, the SURADF test failed to iteflee null hypothesis of hys-
teresis effect, except for the Czech Republic.régngly, the empirical findings
from the SURADF test were identical to the resalitained from the linear unit
root tests in the first step of the analysis. Tégults unambiguously showed that
hysteresis effect existed in Hungary’s, Poland’'d &tovakia’s unemployment
rates. The results also confirmed the absence stetgsis effect in the Czech
Republic’s unemployment rate.

Table 4

SURADF Test and its Critical Values
Countries SURADF statistics Critical values

1 percent 5 percent 10 percent

Czech Republic -3.170* -4.117 -3.460 -3.128
Hungary -0.630 -3.855 -3.544 -2.593
Poland —-2.504 -4.118 -3.450 -3.104
Slovakia —-2.713 —-4.107 -3.396 -3.037

Note * Indicates significance at the 10 percent level.
Critical values were estimated by 10,000 replicatiof the Monte Carlo simulation.

Source:Author’s calculation.
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In the final step of the study, the FADF test veamducted. The findings
from this test are shown in Table 5. As explainethe previous section, the op-
timal frequency k) for the FADF statistic must be selected by the data driven
method while the optimal lag length ) should be based on the AIC. In this
study, the optimal frequencies for all four cousdrivere set as 1 (see Table 5).
The optimal lag length was set as: 4 for the CZepublic; 5 for Hungary; 1 for
Poland; and 7 for Slovakia (see Table 5).

Table 5

Nonlinear FADF Test Results
Countries K SSR i AlC F(K) TDE
Czech Republic 1.958 0.089 4.251 —3.779*
Hungary 1.656 0.014 2.467 -1.750
Poland 3.974 0.554 7777 —2.232
Slovakia 4.456 1.155 8.480** —3.874*

Note The optimal lag f ) is the lag length that minimizes the Akaike Imf@tion Criterion (Akaike, 1974).

The optimal frequencyk ) was selected by using data-driven grid searchadkin which the frequency min-
imized the SSR from Equation 4.

** |ndicates significance at the percent level.

* Indicates significance at the 10 percent level.

Source:Author’s calculation.

The study performed thHe-test in order to test the null hypothegis y, =0

in Equation 4. If the test rejects the null hypaibeof linearity, the study should
proceed using the nonlinear unit root test; otheewithe linear unit root test
should be employed. As shown in Table 5, the nyfiathesis was rejected for
Poland and Slovakia. Therefore, the nonlinear oot test — the FADF test —
must be used for the analysis of these countriaemployment rates. On the
other hand, thé&-test did not reject the null hypothesis for thee€@z Republic
and Hungary. This means that the unemployment iatése Czech Republic
and Hungary must be tested using the SURADF test.

The findings also show that in the case of thec8&epublic both the linear
unit root tests and the SURADF test rejected tHehypothesis. This means that
the unemployment rate in this country could be destribed as a stationary pro-
cess and there was no hysteresis effect on unemplaty By contrast, the linear
unit root test and the SURADF test failed to rejeet null hypothesis for Hungary,
which means that there existed hysteresis effeétuomgary’s unemployment rate.
Furthermore, as reported in Table 5, the nonlitesDF test rejected the null
hypothesis for Slovakia, which indicates that themployment rate in the coun-
try could be best described as a stationary promedshere did not exist hyste-
resis effect on unemployment. In the case of Polémel nonlinear FADF test
failed to reject the null hypothesis indicatingtthgsteresis effect was present.
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In short, the linear unit root tests and the SURABst indicated that — with
the exception of the Czech Republic — hysteredecetould be detected in the
V4 countries. These results were in the line wlth lhysteresis hypothesis. How-
ever, the findings obtained from the more powerfedvly developed nonlinear
FADF test indicated that hysteresis effect did egist in the unemployment
rates of the Czech Republic and Slovakia, whichpetp the natural rate hy-
pothesis. Overall, hysteresis effect was foundxisten two out of the V4 coun-
tries, namely: Hungary and Poland.

Conclusion

This study’s empirical findings revealed that fBeech Republic and Slo-
vakia had more vibrant and more resilient labourkets among the V4 coun-
tries. In these two countries the external shosksh as the global financial cri-
sis of 2007 — 2008 and the Euro crisis, did nothavasting negative impact on
employment, and the unemployment rates in the CRagbublic and Slovakia
reverted back to the equilibrium levels. By contraBe findings implied that
Poland’s and Hungary’s labour markets were lesshie.

There are important practical policy implicatidressed on these findings. For
example, in the cases of the Czech Republic andaki® the high unemploy-
ment rates are unlikely to persist. This means ti@etary policies introduced
by the governments in these two countries may awoéfa lasting big impact on
the unemployment rates. Therefore, policymakershen Czech Republic and
Slovakia have a greater freedom and a larger ‘mameespace’ for hammering
out monetary policies aimed at achieving the tagdtvel of inflation.

On the other hand, the existence of hysteresiciiiit Hungary and Poland
indicates that these countries could suffer froolgirged periods of high unem-
ployment. This means that if the governments in ddup or Poland decide to
introduce expansionary monetary policies to cortnel high inflation rates this
decision could produce a negative effect on themym@yment rates in these
countries in the long run. Therefore, when devising implementing economic
policies of inflation targeting, policymakers in kiygary and Poland may want to
take into account the adverse consequences ofrbyseffect.

Due to constraints in obtaining the data, the gmestudy used the quarterly
data of unemployment in the V4 countries from tinst fquarter of 1998 to the
third quarter of 2013. Future studies on hystereffect in the V4 countries will
need to analyze longer periods of the time seraa.dl'his will enrich our un-
derstanding of hysteresis effect and help to dédd thie problem of unemploy-
ment in more efficient ways.



197

References

AKAIKE, H. (1974): A New Look at the Statistical Mel Identification. IEEE Transaction and
Automatic Control,19, No. 6, pp. 716 — 723.

BALL, L. M. (2009): Hysteresis in Unemployment: Othd New Evidence. [NBER Working
Paper, No. 14818.] Cambridge, MA: National BureaE@inomic Research.

BECKER, R. — ENDERS, W. — LEE, J. (2006): A Stationyafiest in the Presence of an Unknown
Number of Smooth Breaks. Journal of Time Series ¥8igl27, No. 3, pp. 381 — 409.

BLANCHARD, O. J. - SUMMERS, L. H. (1986): Hysteresisimemployment. [NBER Working
Paper, No. 2035.] Cambridge, MA: National Bureau cfftomic Research.

BREUER, J. B. - MCNOWN, R. — WALLACE, M. (2002): Serigsesific Unit Root Tests with
Panel Data. Oxford Bulletin of Economics and Stiais64, No. 5, pp. 527 — 546.

BRUNELLO, G. (1990): Hysteresis and the Japanese rieqpee: A Preliminary Investigation.
Oxford Economic Paperd2, No. 3, pp. 483 — 500.

CAMARERO, M. — TAMARIT, C. (2004): Hysteresis vs. NatuRate of Unemployment: New
Evidence for OECD Countries. Economics Lett8¢,No. 3, pp. 413 — 417.

CAMARERO, M. — CARRION-I-SILVESTRE, J. - TAMARIT, C. (2008Yynemployment Hyste-
resis in Transition Countries: Evidence using Stetidy Panel Tests with Breaks. Review of
Development Economic42, No. 3, pp. 620 — 635.

CHANG, T. — LEE, K. C. — NIEH, C. C. — WEI, C. C. (2008n Empirical Note on Testing Hys-
teresis in Unemployment for Ten European Countiemel SURADF Approach. Applied
Economics Lettersl2, No. 14, pp. 881 — 886.

CHRISTOPOULOS, D. K. — LEON-LEDESMA, M. A. (2007): €mployment Hysteresis in EU
Countries: What Do We Really Know about It? Jouaf&conomic Studie§4, No. 2, pp. 80 — 89.

DICKEY, P. A. — FULLER, W. A. (1979): Distribution dhe Estimators for Autoregressive Time-
-series with a Unit Root. Journal of American Stai#d Association,74, No. 366, pp. 427 —
431.

ENDERS, W. — LEE, J. (2012a): The Flexible Fourierrfr and the Dickey-Fuller Type Unit Root
Tests. Economics Letters17, No. 1, pp. 196 — 199.

ENDERS, W. — LEE, J. (2012b): A Unit Root Test usingourier Series to Approximate Smooth
Breaks. Oxford Bulletin of Economics and Statisti&4,No. 4, pp. 574 — 599.

ENER, M. — ARICA, F. (2011): Is there Hysteresis inediployment in OECD Countries? Evi-
dence from Panel Unit Root Test with Structural Bsed@khinese Business Revielg), No. 4,
pp. 294 — 304.

ELLIOTT, G. - ROTHENBERG, T. — STOCK, J. H. (1996)fiEftnt Tests for an Autoregressive
Unit Root. Econometricé&4, No. 4, pp. 813 — 836.

FRIEDMAN, M. (1968): The Role of Monetary Policy. Anean Economic Reviews8, No. 1,
pp. 1-17.

EUROSTAT (2014): Unemployment Rate, Monthly Averaffgccessed on January 9, 2014.]
Available at:  <http://epp.eurostat.ec.europa.atdbipage/portal/statistics/search_database>.

FURUOKA, F. (2012): Unemployment Hysteresis in tresEAsia-Pacific Region: New Evidence
from MADF and SURADF Tests. Asian-Pacific Economitetature,26, No. 2, pp. 133 — 143.

GALUSCAK, K. — MUNICH, D. (2007): Structural and Cychl Unemployment: What Can Be
Derived from the Matching Function? Czech Journdtinince and Economics, 57, No. 3 — 4,
pp. 102 — 125.

KWIATKOWSKI, D. — PHILLIPS, P. C. B.— SCHMIDT, P. 8N, Y. (1992): Testing the Null
Hypothesis of Stationarity against Alternative dfmit Root. Journal of Econometrics4, No.
1-3, pp.159-178.

HAYASHI, F. (2000): Econometrics. Princeton, NJineeton University Press.

JURAJDA, S. — MUNICH, D. (2003): Understanding Lotegm Unemployment in the Czech
Republic. Czech Journal of Finance and EconorbigsiNo. 1 — 2, pp. 11 — 30.



198

LEE, J. D. — LEE, C. C. — CHANG, C. P. (2009): Hysterés Unemployment Revisited: Evi-
dence from the Panel LM Unit Root Test with Hetermymus Structural Breaks. Bulletin of
Economic Researcl, No. 4, pp. 325 — 334.

LEE, H. Y. — WU, J. L. — LIN, C. H. (2010): Hysteresn East Asian Unemployment. Applied
Economics42, No. 7, pp. 887 — 898.

LEON-LEDESMA, M. — McADAM, P. (2004): Unemploymeriysteresis and Transition. Scot-
tish Journal of Political Econom$,l, No. 3, pp. 377 — 401.

MacKINNON, J. G. (2002): Bootstrap InterferenceEiconometrics. [Paper Presented as the Pres-
idential Address at the 2002 Annual Meeting of CaaradEconomic Association.] Available
at: <http://ged.econ.queensu.ca/faculty/mackinrapeps/cea-presadd-2002.pdf>.

MITCHELL, W. F. (1993): Testing for Unit Roots andrBistence in OECD Unemployment. Ap-
plied Econometric€25, No. 12, pp. 1489 — 1501.

MUNICH, D. — SVEJNAR, J. (2007): Unemployment in Easd West Europe. Labour Econom-
ics, 14, No. 4, pp. 681 — 694.

NEUDORFER, P. — PICHELMANN, K. — WAGNER, M. (1990): ktgresis, NAIRU and Long-
-term Unemployment in Austria. Empirical Economits, No. 2, pp. 217 — 229.

NEWEY, W. — WEST, K. (1994): Automatic Lag Selectiitn Covariance Matrix Estimation.
Review of Economic Studie§]l, No. 4, pp. 631 — 653.

PHELPS, E. S. (1967): Phillips Curves, Expectatidérinflation and Optimal Unemployment.
Economica34, No. 135, pp. 254 — 281.

PHELPS, E. S. (1972): Inflation and Unemploymeng¢dity. London: Macmillan.

PHILLIPS, P. C. D. — PERRON, P. (1988): Testing fddrit Root in Time Series Regression.
Biometrika,75, No. 2, pp. 335 — 346.

RQED, K. (1996): Unemployment Hysteresis — Macrodéwice from 16 OECD Countries. Empir-
ical Economics21, No. 4, pp. 589 — 600.

RODRIGUES, P. M. M. — TAYLOR, A. M. R. (2012): The Flblke Fourier Form and Local Gen-
eralised Least Squares De-trended Unit Root Testfr®Bulletin of Economics and Statis-
tics, 74, No. 5, pp. 736 — 759.

ROMERO-AVILA, D. — USABIAGA, C. (2007a): Unit Root TesPersistence and the Unem-
ployment Rates in the US States. Southern Econarnimdl,73, No. 3, pp. 698 — 716.

ROMERO-AVILA, D. — USABIAGA, C. (2007b): Unit Root Tesind Persistence of Unemploy-
ment: Spain vs. United States. Applied Economidseks 14, No. 6, pp. 457 — 461.

SEPHTON, P. S. (2009): Persistence in the US Stawesnployment Rates. Southern Economic
Journal,76, No. 2, pp. 458 — 466.

SMYTH, R. (2003): Unemployment Hysteresis in AustnalStates and Territories: Evidence from
Panel Data Unit Root Tests. Australian Economic 8&yv86, No. 2, pp. 181 — 192.

SONG, F. M. — WU, Y. (1998): Hysteresis in Unemptant: Evidence from OECD Countries.
Quarterly Review of Economics and Finangg, No. 2, pp. 181 — 192.



