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ABSTRACT
Keywords: Unemployment hysteresis means that rising unemployment does not return to the
Unemployment average over time. This situation underlines that unemployment in countries is not
Hysteresis, Natural Rate  temporary but permanent. In the case of unemployment hysteresis, economists argue
of Unemployment, for intervention in the economy. The existence of unemployment hysteresis is

Fourier Unit Root Tests therefore important for the applicability of economic policy. This issue, which is
very important for economists, has been analyzed in the literature using different
methods. In this study, we use the analyses obtained by adding the recently popular

Received: Fourier models to unit root tests. The Flexible Fourier ADF (FF-ADF) test

01.04.2024 developed by Enders and Lee (2012) and the Fractional Frequency Flexible Fourier
ADF (FFFF-ADF) test developed by Omay (2015) are used to investigate the

Accepted: existence of unemployment hysteresis in Tiirkiye and EU countries. As a result, it is
28.06.2024 found that the Fourier properties are statistically significant for both Tiirkiye and
the EU and that the series have nonlinear properties. As a result of the tests applied,
there is evidence that unemployment hysteresis does not valid for Tiirkiye and the
EU.
OZET
Anahtar Kelimeler: Issizlik histerezisi, artan issizligin zaman i¢inde ortalamasina donmedigi anlamina
Issizlik Histerisi, Dogal gelir. Bu durum iilkelerde igsizligin gecici degil kalici oldugunu vurgulamaktadr.
Issizlik Orani, Fourier Issizlik  histerezisi durumunda, ekonomistler ekonomiye miidahale edilmesi
Birim Kok Testleri gerektigini  savunmaktadwr. Boylece issizlik histerisisinin  varligi, ekonomi

politikalarimin uygulanabilirligini agisindan énemlidir. Ekonomistler i¢in olduk¢a
onemli olan bu konu literatiirde farkli yontemlerle incelenmistir. Bu ¢alismada birim
kok testlerine son donemde popiiler olan Fourier modellerinin eklenmesiyle
olusturulan analizleri kullanmilmistir. Enders ve Lee (2012) tarafindan gelistirilen
Flexible Fourier ADF (FF-ADF) ve Omay (2015) tarafindan gelistirilen Fractional
Frequency Flexible Fourier ADF (FFFF-ADF) testleri ile Tiirkiye ve AB tilkelerinde
igsizlik histerezisinin varligini arastirilmigtir. Sonug olarak, Fourier ozelliklerinin
hem Tiirkive hem de AB icin istatistiksel olarak anlamli oldugu ve serilerin
nonlinear ézellik tasidigi tespit edilmistir. Uygulanan testler sonucunda Tiirkiye ve
AB i¢in igsizlik histerezisinin gecerli olmadigina dair kanitlar bulunmugtur.
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1. INTRODUCTION

Unemployment is an important macroeconomic phenomenon that both developed and developing countries are
struggling with. Fighting unemployment is an important policy implementation. In Europe, unemployment
increased as a result of the oil shock in the 1970s. (Srinivasan and Mitra, 2012, p. 419; Arestis and Mariscal, 1999,
p. 150). The second oil price hike in 1979-1980 led to an increase in unemployment in EU countries. (Omay et al.,
2021, p. 875). After the global financial crisis of 2008, a significant increase in unemployment was observed in
developed countries such as the US and Japan (Chang, 2011, p. 2208). In the same period, it is observed that
unemployment has increased in Tiirkiye. In these examples, it can be seen that structural changes have a negative
impact on unemployment. Some macroeconomic models of this situation argue that unemployment is a steady
state or should fluctuate around the natural rate. (Garcia-Cintado et al., 2015: p. 244). However, the lack of a return
to this average in some countries has raised the issue of unemployment hysteresis.

Empirical studies on the existence of unemployment hysteresis conclude with an examination of the stationarity
of the unemployment series. The absence of a unit root in the series indicates that the effect of shocks is temporary
and returns to the mean of the natural rate. (Ghoshray and Stamatogiannis, 2015: p. 74). The unemployment
hysteresis hypothesis is when unemployment is in the I(l) process. It shows that shocks affecting the series have a
permanent effect. In this case, the unemployment equilibrium shifts from one level to another. (Cheng, et al., 2014,
p. 142).

If it is decided that unemployment is permanent, policy makers can intervene in the economy with monetary and
fiscal policies. In this sense, the existence of unemployment hysteresis is an indicator for intervention in the
economy.

The subject has been studied extensively in the literature. The tests performed with linear and nonlinear unit root
tests and their results are given in the literature section. However, this study considers this test again for Tiirkiye
and EU countries with Flexible Fourier ADF (FF-ADF) and Fractional Frequency Flexible Fourier ADF (FFFF-
ADF) tests based on the DF test. The FF-ADF test developed by Enders and Lee (2012) is formed by adding
Fourier models to the DF test. FFFF-ADF test is formed by using fractional values in FF-ADF test. The FFFF-
ADF test is a new test developed by Omay (2015). It has been determined that these tests are used in limited
numbers for unemployment hysteresis. It is aimed to contribute to the issue of unemployment hysteresis by using
these two tests together.

The global pandemic has had a significant impact on the economies of both Europe and Tiirkiye. In addition, the
influx of Syrian immigrants has contributed to a common economic downturn in both countries. In addition, factors
such as the recent coup attempt in Tiirkiye and natural disasters are important events that economists analyse by
including them in their econometric models. Such events represent structural changes and breaks. Structural
change is analysed econometrically by adding a dummy variable to the model. However, the large number of
existing breaks poses a challenge to the inclusion of so many dummy variables in the models under investigation.
Fourier functions, which have recently gained popularity, offer a solution to this challenge by allowing these
breakdowns to be included without the need to add external dummy variables to the model. Trigonometric terms,
which are added to the model without the need to know the time of fracture, provide a structure that accounts for
all of these fractures. In this study we have attempted to overcome this difficulty by using Fourier functions.

Tiirkiye and European Union countries are significant trading partners with close economic relations. Despite their
similar economic structures, their economies focus on different sectors and have different dynamics in their labor
markets. Tiirkiye's young population creates a distinct unemployment dynamic compared to the aging workforce
of European Union countries. Additionally, Tiirkiye is currently engaged in the process of becoming a full member
of the European Union, which involves economic integration efforts. The harmonization of Tiirkiye's economic
and labor markets with European standards necessitates the development and implementation of common policies
to combat unemployment. Consequently, it is crucial to assess the prevalence of unemployment hysteresis in
Tiirkiye and European Union countries.

The study has two main questions. The first is whether unemployment has nonlinear characteristics in Tiirkiye and
EU countries. The second is whether the hypothesis of unemployment hysteresis is valid in Tiirkiye and EU
countries.

2. LITERATURE

Studies investigating unemployment hysteresis are generally based on univariate and unit root analysis tests. In
the early periods, studies were carried out with unbreakable unit root tests. Blanchard and Summers (1986b);
Mitchell (1993); Jaeger and Parkinson (1994); Reed (1996) studies are pioneering studies in the literature. These
studies provide evidence of the existence of unemployment hysteresis in European countries, as a result of the
analysis they made with tests that do not take into account structural breaks. Perron (1989) states that if there are
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structural breaks in a series and they are not taken into account, the analysis may lead to accepting the null
hypothesis of the unit root. After the unit root test, the structural breaks developed for this purpose were determined
by Song and Wu (1998); Arestis and Mariscal (1999); Camarero et al. (2006); Lee and Chang (2008) studies found
evidence for the existence of the natural rate hypothesis. These results support the assumption made by Phelps
(1994) that the majority of shocks to unemployment are temporary.

Nonlinear unit root tests have developed with the inclusion of Fourier terms in unit root tests, along with the
discussions on whether the variables are linear or not. With the increase in the use of these tests, different Fourier
unit root models were formed and applied. Adding structural breaks to the model as dummy variables beforehand
accepts these variables as exogenous. It is also assumed that the ruptures occur suddenly. Fourier models have
smooth transitions. Thus, it is not necessary to follow sudden breaks (Chang, 2011, p. 2209; Omay et al., 2021, p.
875). In addition, in tests with structural breaks, the number and location of breaks must be known, but these
breaks are mostly estimated. This leads to preselection bias (Cheng et al., 2014, p. 143). However, there is no need
to know the date and number of such breaks in Fourier models. This is an important advantage of Fourier models.
Since Fourier models are new, there are limited studies in the literature. In the analyzes made with the developed
Fourier models, the results support the existence of unemployment hysteresis for some EU countries and the
existence of the natural rate hypothesis for others (Chang, 2011; Chang et al., 2014; Dursun, 2017). However, the
existence of unemployment hysteresis is generally accepted.

Studies investigating unemployment hysteresis for Tiirkiye mostly applied traditional unit root tests. In some
literature studies summarized in Table 1, studies that analyse Tiirkiye with Fourier models are given. It is seen that
there are few studies available. Among these studies, Dursun (2017); Yazgan et al. (2019); Bayat et al. (2020);
Belliler and Demiralp (2021); It was concluded that the Fourier function used in the studies of Cigen (2021) is
significant and that the unemployment series has nonlinear characteristics in Tiirkiye. Kahyaoglu et al. (2016) and
Tekin (2018) studies, on the other hand, found that the Fourier features are statistically insignificant for Tiirkiye
and have serial linear features. Sigeze et al. (2019) concluded that the unemployment hysteresis hypothesis is valid
for other EU countries and Tiirkiye except Latvia, Belgium, Cyprus and Sweden. Yaya et al. (2022) concluded
that the Fourier features are meaningless for EU countries and the series is linear. In general, there is evidence for
the existence of unemployment hysteresis in studies on Tiirkiye. Only the results of the Belliler and Demiralp
(2021) study support the natural rate hypothesis. However, there is no consensus on the validity of the
unemployment hysteresis hypothesis.

Table 1. Summary of Literature

Author(s) Countries and Empirical Conclusion Result As
Period Method Unemployment hysteresis does exist Functional
(+), Form
Unemployment hysteresis does not
exist (-)
Blanchard and France, England, DF, ADF France, Germany, and UK (+) linear
Summers (1986b) Germany, USA USA (-)
(1953-1984)
Brunello (1990) Japan ADF, GLS +) linear
(1955-1987)
Mitchell (1993) 15 OECD countries ~ ADF, PP *) linear
(1961-1984)
Jaeger and Parkinson 4 developed ADF Canada, Germany, and UK (+) linear
(1994) countries USA (-)
(1961-1990)
Reoed (1996) 16 OECD countries ~ ADF USA, Finland, and Sweden (-) linear
(1970.1-1994.4) other countries (+)
Song and Wu (1998) 15 OECD countries  Panel ADF, IPS (+) linear
(1961-1984)
Arestis 26 OECD countries  Structural fracture  Austria, Canada, Japan linear
and Mariscal (1999) (1960Q1-1997Q2) panel unit root (), USA (+)
test
Camarero et al. 19 OECD countries  Structural fracture  (-) linear
(2006) (1956-2001) panel unit root
test
Christopoulos and 12 EU Countries Panel unit root ) linear
Leon-Ledesma (2007)  (1988Q1-1999Q4) tests
Lee and Chang (2008) 19 OECD Countries  Structural fracture  (-) linear

panel unit root
test
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Chang (2011)

Chang et al. (2014)

Dursun (2017)

Yilanci et al. (2020)

Omay et al. (2021)

Caporale et al. (2022)

Yaya et al. (2022)

Yilmaz (2023)

Kahyaoglu et al.
(2016)

Tekin (2018)

Yazgan et al. (2019)

Sigeze et al. (2019)

Bayat vd. (2020)

Belliler and Demiralp
(2021)

Cigen (2021)

17 OECD countries
(1960-2009)

PIGGS Counties
(1960-2011)

7 EU Countries
(2000Q1-2016Qz2)

G7 countries
(1991-2019)

14 EU, 9 OECD
Countries
(1960-2016)

27 EU Countries
(2000Q1-2020Q4)

5 EU Countries
(1983-2018)

15and 28 EU
Countries
(2001 Q1-2019Q4)

Fourier Studies for Tiirkiye

Tiirkiye and EU
(2001Q1-2015Q4)

Tiirkiye
(2005-2017)

Tiirkiye
(2005M1-2018:M12)

Tiirkiye and EU
(1991-2016)

Tiirkiye
(1923-2019)

Tiirkiye
(1923-2021)

Tiirkiye
(2005-2014)

FKSS
Becker vd.,
(2006)
FADF

FADF, FADF-SB

FADF
Christopoulos and
Leén-Ledesma
(2011)

F-TUR

F-EO, F-UO

Fractional
integration
methods
ADF-SB, FADF-
SB, ARNN

FFFF-ADF

FADF, FIPS

FADF, FKPSS

FADF, FGLS,
FKPSS

Panel F-KPSS

FADF
Christopoulos and
Leoén-Ledesma
(2011)

Hepsag (2021)

FKPSS

Australia, Canada, Finland, France,
Sweden, and USA (+), other countries
Q)

Portugal and Spain (-), Ireland, Italy,
Greece (+)

Romania, Tiirkiye Hungary, Poland

(+) _
other countries (-)
While all countries are nonlinear

according to the FADF test, data from
Canada, Japan and the USA are
nonlinear according to the FTUR test.
(+)
(+)

(+)

Fourier features are
insignificant (linear)
countries. (+)

statistically
in European

(+)

Fourier features are
insignificant (linear) (+)

statistically

Fourier features are
insignificant (linear)
According to the ADF test result (+)

statistically

unemployment  hysteresis in the
agricultural sector (-)

unemployment hysteresis in the non-
agricultural sector (+)

Latvia, Belgium, Cyprus and Sweden
Q)

other EU countries and Tiirkiye (+)

(+)

()

Unemployment  hysteresis  was
evaluated according to gender and age
divisions. Regarding the presence of
hysteresis, different results were
obtained for both age and gender. (+)

nonlinear

nonlinear

nonlinear

nonlinear

nonlinear

nonlinear

linear

nonlinear

linear

linear

nonlinear

nonlinear

nonlinear

nonlinear

nonlinear

3. ECONOMETRIC METHODOLOGIES

In this section, ADF unit root test and new unit root tests that are formed by adding Fourier functions will be

explained.
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3.1. Augmented Dickey Fuller (ADF)

The long-run characteristics of a series depend on the relationship between the lagged values of the variables in
that series and the current period.

Yt = )\Yt_l + U (1)

In Equation (1), Y is the current value of the variable in period t; Y1 is previous period value; A represents the
elasticity coefficient and u represents the error terms. In this regression developed by Dickey and Fuller (1979), it
is stated that when the coefficient of A is equal to zero, the current period value of the variable will be equal to the
errors, so that stationarity will be achieved. If the value of A is equal to 1, the existence of a unit root can be
mentioned. If the value of A takes a value between 0 and 1, it means that the shocks experienced by the variable in
the past period will gradually disappear even if there are effects of a certain period in time (Tari, 2015, p. 387).

AY, = A - DYy + ug 2)

Equation (2) is obtained when the term Y4 is added to both sides of the equation in Equation (1). Expression AY
denotes operation (Y:— Y+w1). Thus, the take difference operation AY.is obtained.

AY, = 0Y,_; + u, 3)

Equation (3) is obtained when the expression (A-1) in Equation (2) is abbreviated with the expression 6. Since the
difference operator and error terms will be equal when 0 is zero, it is stated that the (AY(=U) series is stationary
in difference (Tari, 2015, p. 388).

At the end of the first order autoregressive process created by adding the dependent variable to the model, the error
terms will not be a clean sequence and autocorrelation problem will be encountered. Thus, the Dickey and Fuller
(1979) method described above will be invalid. For this reason, the autocorrelation problem is tried to be solved
by adding an error term, (u_t=0Y _(t-2) +---+0Y _(t-n) + v_t), in which different lags of the variable are added.

After all, a series has multiple lags, not just the first lag. Equation (4) will be obtained when the added lagged
value is substituted (Cinar and Seviiktekin, 2017, p. 335).

Yt = eYt_l + eYt_z + eYt_3 + -+ eYt_n + U (4)

Equation (4) is the case of adding the lagged value of the variable to the Dickey and Fuller (1979) test. This new
form is called Augmented Dickey Fuller (ADF). After this stage, the stationarity of the test after the level and
difference process follows the same processes as the Dickey Fuller (DF) test.

Since lagged values are included in the model in the ADF test, it is important to determine which lag is the
appropriate lag. If the appropriate number of lags cannot be determined correctly, the power of the test will
decrease, and if it is chosen larger than it should be, it becomes inclined with the estimation. There are several
ways to do this. The first is done using Akaike Information Criteria (AIC) and Schwarz Information Criteria (SIC).

Condition 1: p¥T— cand p— o, T — 5)
Condition 2: ¢.k > T¥ and ¢ >0, r >0

In Equation (5), p represents the number of lags and T represents the sample size. It is known that if Condition 1
is met, Condition 2 is also automatically met (Cinar and Seviiktekin, 2017, p. 335).

Another approach in determining the number of lags is the general-to-specific and specific-to-general approach.
Of these two approaches, the general-to-specific approach is based on the statistical significance of the lags in the
model. Starting with the most general model with the highest number of lags, statistically significant lag is tried to
be found. If no significance is found in the highest lags, a lag is reduced and a statistically significant lags is
determined (Cinar and Seviiktekin, 2017, p. 335).

3.2. Flexible Fourier ADF (FF-ADF)

Effects that start in any period and continue for a certain period are seen in macroeconomic variables. These effects
are called structural changes. ADF and other traditional unit root tests do not consider such structural changes.
When there is a structural break in a series, ignoring this situation leads to inclined results. For this reason, single
structural break models were developed by Zivot-Andrews (1992) and two structural breaks models were
developed by Lee-Strazicich (2003, 2004) studies. In these studies, it makes predictions by adding dummy
variables to the model by accepting the structural changes as exogenous (Cai and Omay, 2021, p. 448). These tests
capture sudden changes in fractures. Changes in macroeconomic variables are sometimes not sudden but spread
over time and occur softly. Since Fourier functions can detect such breaks, they have been added to unit root tests.
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The Flexible Fourier ADF test, developed with Enders and Lee (2012), does not require the determination of the
number of structural breaks, the dates of the fractures, and the fracture pattern (Yilanci and Eris, 2013, p. 210).

)+ Z Brcos(
k=1

The trigonometric functions specified in Equation (6) are added to the ADF model shown in Equation (3). In
Equation (6), n is the number of frequencies; k is a particular frequency value, t is the trend; T represents the
number of observations (Enders and Lee, 2012, p. 197).

In the application of the FF-ADF test;

2wkt
) ©

S . 2wkt
a(lt)= a, + Zaksm( T
k=1

a) It is necessary to determine the frequency value to be used in the first stage model. The value of k takes
an integer value from 1 to 5. By giving these integer values, the model is estimated by OLS. The frequency value
with the smallest residual sum of squares value obtained in the estimation results is chosen as the correct frequency
value (Enders and Lee, 2012: 197).

b) It is important to determine the lag length as described in the theoretical part of the ADF test. Appropriate
lag length that can be selected with the general-to-specific strategy; First of all, the highest lag length is given, and
it is checked whether it is statistically significant. If it is not found to be significant, the number of lags should be
reduced and the number of significant lags should be determined.

c) In case of a, = B = 0, itissuggested that the process is linear and traditional ADF unit root test should
be performed (Enders and Lee, 2012, p. 197). This stage expressly expresses the condition of testing the validity
of the Fourier function.

_ [2mkt 2mkt
AYy = py_ 1 + G+ G+ G5 sm( T ) + C4cos <T) + U, @)

In the Fourier ADF regression specified in Equation (7), the F test is applied to the parameters C3 and C4. The
resulting statistical value is compared with Tablela (constant) and Tablelb (constant and trended) in the study of
Enders and Lee (2012). In case of Funie > Fist, it Shows that trigonometric functions are valid and Fourier relations
exist in the model. In the case of Frple < Fist, it is concluded that the ADF test should be applied.

3.3. Fractional Frequency Flexible Fourier ADF (FFFF-ADF)

This unit root test was developed by modifying the methodology and approach specified in Enders and Lee (2012).
The determined frequency value, k, allows temporary breaks if taken as an integer. For this reason, it is based on
taking the value of k as decimal. It allows permanent structural breaks with the k value taken as decimal. A decimal
and small frequency value is more successful in catching soft structural breaks (Omay and Baleanu, 2021, p. 7).

C(2nkITt 2mk/Tt
AY, = p,_1 + C1 + Gy + C3sin T + C,cos T +u; (8)

Equation (8) shows the regression model specified in the Omay (2015) study. Said fractional frequency value is
denoted by k7. The limits of this value are Kmax=2 and 0.1 < k™ < k.. OLS is estimated with fractional frequency
values in the given range. SSRmin = Kest point is the frequency determination point (Omay, 2015, p. 124). The
processes are the same as the process followed in the study of Enders and Lee (2012). The final obtained F
statistical value is compared with the Omay (2015) table values. If Fiupie > Fist it shows that trigonometric functions
are valid and Fourier relations exist in the model. If Fupie < Fist it is concluded that the ADF test should be applied.
The calculation of the Fig statistical value is shown in Equation (9).

SSR, — SSR,
_ q
PO = —55r, 0 ®)
T—k
Fist values obtained from Equation (9) are evaluated in Omay (2015) study by comparing them with the table
values presented in Tablel for the constant model and Table 2 for the constant and trend model.

4. DATA AND EMPIRICAL RESULTS

Unemployment rate data published by TUIK (Turkish Statistical Institute) was used in the study. The series covers
the period 2005m1 and 2022m12 and is seasonally adjusted. The variable used for the EU is the unemployment
rate and is the data for 27 European Union member states. Data was obtained from Eurostat (European Union
Database) and covers the period 2005m1 and 2022m12. It is seasonally adjusted.
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As explained in the theoretical part, the regression model created with the terms sin (2”7“) and cos (znTkt) added

to the model for the FF-ADF test is applied to determine the frequency value with the OLS estimator. Frequency
values are given as integer values as 1 <k <5 and Ak=1.

Table 2. Frequency Value Determination for FF-ADF Test

Tiirkiye EU
constant constant + trend constant constant + trend

k SSR

1 139.4680 139.4261 3.430160 2.720920
2 138.7005 136.3502 4.484538 2.104945
3 138.3799 137.5090 4.504515 3.062715
4 140.5865 139.9547 3.629089 2.449675
5 139.0213 138.0857 4.053703 2.686473

Lagopt 12 12 9 5

In the determination of the frequency value (Kes=SSRmin), the value of the least residual sum of squares is shown
in Table 2. For Tiirkiye, the k value is 3 in the constant model and 2 in the model with constant and trend. In the
EU, the k value is 1 in the constant model, and 2 in the model where the constant and trend are together.

Due to the general-to-specific strategy in determining the optimal lag length, the estimation with the largest lag
number is performed first. If the result of this estimation is statistically significant, it is accepted. If it is not
significant, the smaller lag length is used until it becomes significant. As the data are monthly, lagmax=12 is used.

Table 3. Test for the Validity of the FF-ADF Model
Countries Test Wald test Critical Value Stationary
1% 5% 10%

t stat. Dicision
Tiirkiye Constant F(k) 1.67 -3.74 -3.06 -2.72 -- -
Constant and trend F(k) 3.87* -4.62 -4.01 -3.69 -3.06*** 1(0)
EU Constant F(k) 3.01 -4.37 -3.78 -3.47 - -
Constant and trend F(k) 5.92%** -4.62 -4.01 -3.69 -3.94*** 1(0)

Note: Critical values are taken from Enders and Lee (2012).

After determining the frequency and optimal lag length, the statistical value obtained as a result of the Wald test
for the trigonometric terms is compared with the table in Enders and Lee (2012). The Ho hypothesis is that the
trigonometric terms used have a linear trend. According to Table 3, the result obtained for both Tirkiye and EU
countries is Frbie < Fist in the trended model, so it can be said that the series has Fourier properties. As a result, the
unemployment series in Tiirkiye and the EU countries is stationary.

Table 4. Frequency Value Determination for FFFF-ADF Testing

Tiirkiye EU

constant constant + trend constant constant + trend
k SSR
0.1 140.6652 139.5193 2.463303 1.288931
0.2 140.6442 139.5219 2.458603 1.288449
0.3 140.6065 139.5259 2.450165 2.191593
0.4 140.5473 139.5307 2.436999 2.187349
0.5 140.4601 139.5353 2417571 2.181839
0.6 140.3362 139.5379 2.389747 2.175044
0.7 140.1669 139.5354 2.351034 2.166974
0.8 139.9501 139.5228 2.299731 2.157704
0.9 139.7019 139.4914 2.237935 2.147460
1 139.4680 139.4261 2.176073 2.136773
1.1 139.3108 139.3011 2.132783 2.126752
1.2 139.2555 139.0721 2.120591 2.119305
1.3 139.2489 138.6683 2.126535 2.115378
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1.4 139.1863 137.9945 2.116726 2.104663
15 138.9786 136.9896 2.075936 2.065887
16 138.6289 135.8018 2.038341 2.015485
17 138.2856 134.9211 2.037449 1.980600
1.8 138.1551 134.8073 2.068595 1.969742
1.9 138.3162 135.4005 2.117437 1.989063
2 138.7005 136.3502 2.176718 2.043285
Lagopt 12 12 10 9

fr fr
In the FFFF-ADF test, in the sin (%) and cos (2"'; t) terms included in the model, firstly, the residual squares

obtained from the OLS estimates made for each k value with the Kmax=2, 0.1 < k™ < k"nacand Ak™=0.1 restrictions
suggested by the Omay (2015) study were taken to calculate the fractional frequency value, and the minimum k™
value was selected. The results are shown in Table 4. As a result of the estimation, for Tiirkiye the frequency value
is 1.8 and the optimal lag length is 12 in both the constant and the trended model. For the EU countries, the
frequency value is 1.7 and the optimal lag is 10 in the constant model, while the frequency value is 1.8 and the
optimal lag is 9 in the trended model.

Table 5. Test for the Validity of the FFFF-ADF Model

Countries Test Wald test Critical Value Stationary
1% 5% 10% t stat. Decision
Tiirkiye Constant F(k) 2.08 -3.74 -3.06 -2.72 - -
Constant and trend F(k) 5.92%** -3.93 -3.26 -2.92 -3.61 1(0)
EU Constant F(k) 1.23 -4.37 -3.78 -3.47
Constant and trend F(k) 7.75%** -4.62 -4.01 -3.69 -3.41 1(0)

Note: Critical values are taken from Omay (2015) study.

Table 5 shows that, according to the Wald test, the trend model for Tiirkiye and the EU countries has Fourier
properties and is stationary at the 1(0) level.

5. CONCLUSION

Structural breaks cause changes in the natural course of variables. For this reason, ignoring these changes can lead
to erroneous results. The methods that test the stationarity of the variables have also increased their predictive
power by including such structural changes in the model over time. Over time, the development of Fourier models
and their inclusion in the models have improved the subject. Fourier models allow smoother transitions. For this
reason, it predicts a soft and time-dispersed break rather than sudden changes in unit root analyzes with structural
break. It is possible to test the significance of the added terms in the unit root tests created by expanding them with
trigonometric terms, with the F constraint test. It is understood whether the variable related to this pathway is
affected by structural changes.

In this study, the FF-ADF and FFFF-ADF tests are used to analyse the existence of the unemployment hypothesis
in the EU countries and Tirkiye. The purpose of presenting these two tests together is that they are DF (Dickey
Fuller) based tests. First, the Fourier terms were found to be significant because of the FF-ADF test, which was
applied using the methodology proposed by Enders and Lee (2012). As a result of the test, the unemployment
series of Tirkiye and the EU countries were found to be stationary. Therefore, the unemployment hysteresis is not
valid.

The FF-ADF test takes frequency values as integers. Being an integer captures transient breaks. The FFFF-ADF
test using fractional frequency values proposed by Omay (2015) was also applied. As a result of this test,
trigonometric terms were found to be significant in both Tiirkiye and EU countries. As a result of this test, Fourier
effects were found in the series and the series was found to have nonlinear properties. Furthermore, the series is
stationary at 1(0) according to the FFFF-ADF test. This result indicates that the unemployment hysteresis is not
valid for Tiirkiye and EU countries.

Comparing the results of the empirical analysis with the literature, the validity of the natural rate hypothesis
obtained for European countries is confirmed by Camarero et al. (2006); it is compatible with the studies by
Christopoulos and Ledn-Ledesma (2007) and Lee and Chang (2008). The results obtained for Tiirkiye are in direct
agreement with the study by Belliler and Demiralp (2021). Given the recent period in which there have been
economically important structural breaks for both Tiirkiye and European countries, the detection of non-linear
features is the expected result.
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The phenomenon of unemployment represents a significant challenge for countries worldwide. High
unemployment levels can have a detrimental impact on aggregate demand and economic growth at the
macroeconomic level (Karakus and Atabey, 2021, p. 869). This situation can give rise to inequalities between
individuals and social unrest due to an increase in poverty (Cosgun and Erdayi, 2023, p. 583). Ultimately, this
situation represents a significant obstacle to economic growth and development. Consequently, governments
implement active employment policies. Structural reforms, particularly in areas such as general education,
vocational training and labour market flexibility, can assist in resolving the unemployment problem and supporting
economic growth. Furthermore, it is essential to address imbalances in the labour market, implement employment-
generating policies and encourage innovation.

The unemployment rate is high in both European countries and Tiirkiye. One of the reasons for this is the level of
unemployment benefits and social assistance paid to the unemployed. Such payments are high in EU countries.
The high level of benefits and allowances reduces the motivation of the unemployed to look for a job. In particular,
the increase in these payments reduces the likelihood of the unemployed accepting jobs with lower wages.
Unemployment benefits and social assistance are available in Tiirkiye. However, unemployment benefits in
particular are far from sufficient for individuals to live on. Individuals in Tiirkiye are unable to view unemployment
benefits as an insurance. Another significant issue related to unemployment is trade union activity. The strength
of trade unions in Europe prevents workers from accepting lower real wages and prevents the implementation of
policies that stabilise the market (Caporale et al., 2022: 6). In Tiirkiye, on the other hand, there is no strong trade
union activity. Nevertheless, high inflation reduces real wages and purchasing power. Consequently, it is already
impossible to develop policies that will bring in outsiders with strong trade union activity. As we can see, the
labour market dynamics in Tiirkiye and the EU countries are quite different.

The findings of this study indicate that the commonly held belief that unemployment is a result of economic
policies is not supported by empirical evidence. This suggests that economic policies may have a limited impact
on unemployment in the long term. Consequently, in light of the lack of evidence supporting the notion of
unemployment hysteria, it is imperative that economic policies focus on more effective and long-term solutions.
In this context, investments in areas such as education, innovation and competitiveness, as well as policies to
increase employment, may be more effective in solving the unemployment problem. Additionally, having a more
flexible and diversified economic structure in the face of economic crises or external shocks can reduce the
negative effects on unemployment. Therefore, it should not be forgotten that structural reforms are important as
well as economy-wide analyses when addressing the unemployment problem.
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