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1. Introduction

As in many developing countries, unemployment in Tirkiye is both an economic and
social issue. An analysis of data from 2005 to 2023 reveals that the average unemployment rate
in Tiirkiye is 10.55%. Youth and female unemployment are frequently discussed topics within
the Turkish economy. For example, the highest unemployment rate was observed among young
women during the specified period at 22.3%. Compared to developed countries such as those
in the G7, EU-27, and OECD, Tirkiye’s overall, age-specific, and gender-specific
unemployment rates are higher than the averages in these countries (OECD, 2023a). Reducing
the country’s unemployment rates to the levels of developed countries is crucial, which
highlights the importance of studies on unemployment and efforts to combat it. Especially
during periods of crisis, there is an increase in unemployment rates across all segments of
society, similar to many other countries. Therefore, the Turkish economy needs to determine

whether these increases in unemployment rates are permanent or temporary.

The persistence or temporary of unemployment is debated in economics through two
main theories. The first is the natural rate of unemployment theory proposed by Friedman
(1968) and Phelps (1968). As stated by the theory, unemployment rate will not fall below a
certain level for an extended period. It posits that temporary economic shocks do not have
permanent effects, and unemployment rate is going to return to its natural level in the long run.
Therefore, the unemployment series is considered a level stationary series. The second theory,
the unemployment hysteresis hypothesis, was presented by Blanchard and Summers (1986).
According to this hypothesis, unemployment rates are not a stationary process. The average
unemployment rate changes over time and across different periods. The situation where the
impact of an economic shock on the unemployment rate is permanent, causing unemployment
to deviate from its average, is defined as unemployment hysteresis. In the examined time series,
new approaches incorporating asymmetries and nonlinearities have emerged and been
evaluated. The validity of structural breaks resulting from crisis shocks in economic policies on
unemployment hysteresis is tested using unit root tests. Various econometric exercises,
especially time series econometrics, are used to test both the natural rate theory and hysteresis

hypothesis of unemployment for Tiirkiye and many other countries.

This study aims to test the unemployment hysteresis hypothesis for Tiirkiye for the period
from January 2005 to October 2023 based on age, gender, and period differentiations. In this
study, in addition to the general (total) unemployment rate, the unemployment hysteresis

hypothesis is tested within various categories, including female unemployment, male
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unemployment, youth unemployment, youth female unemployment, youth male
unemployment, adult unemployment, adult female unemployment, and adult male
unemployment rates. Thus, it is investigated whether unemployment hysteresis varies by age
and gender. When testing the hysteresis hypothesis, not only the original variables but also
wavelet transformations are considered. With the help of wavelet transformations, the short,
medium, and long-run unemployment hysteresis hypotheses are examined. The use of these
transformations constitutes the most important distinguishing feature of the study. Another
distinguishing feature is the utilization of unit root tests that account for nonlinearity and the
presence of structural breaks, which could lead to the emergence of the hysteresis hypothesis.
In this study, the unemployment hysteresis hypothesis is analyzed in the original, short-,
medium- and long-run series of unemployment rates using the Fourier Augmented Dickey-
Fuller (FADF), Fourier Kapetanios-Shin-Snell (FKSS), ADF, and KSS unit root tests as
recommended by Yilanci et al. (2024).

The subsequent sections of the study begin with a literature review. Secondly, the
introduced datasets used in the analysis are presented. Thirdly, the methods employed in the
analysis are explained. Fourthly, the study concludes with the conclusion section after

presenting the findings.
2. Literature Review

The hypothesis, developed following the study conducted by Blanchard and Summers
(1986), has been subject to various analyses utilizing advanced econometric methods. These
analyses have focused on the natural rate and unemployment hysteresis hypotheses. Studies
examining the hysteresis hypothesis test the stationarity of the unemployment rate (Reed, 1996;
Lee et al., 2010; An et al., 2013; Fruoka, 2017; Kar, 2019; Yaya et al.,2019; Yilanc1 et al.,
2020; Caporale et al., 2022). The findings of these studies using unit root tests vary across
countries. In particular, the unemployment hysteresis hypothesis is generally invalid for

developed countries, while it is more valid for other countries.

Unit root tests are also used in studies testing the unemployment hysteria in Tiirkiye. In
these studies, structural breaks have been incorporated into the model alongside frequently used
unit root tests, and non-linear unit root tests have been utilized. For example, Tekin (2018),
Bayat et al. (2020), Coskun (2021), Ulucak (2021) tested the hysteresis effect on the general
unemployment rate in Tiirkiye, and mostly the unemployment hysteria hypothesis was
validated. When the findings of these studies are analyzed, it is seen that the validity of the
unemployment hysteria hypothesis varies according to the methodology and the different
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periods analyzed. The studies of Azazi and Ates (2022) and Aydin (2023) are examples of this

case.

Besides, panel data methods have been used to test the hypothesis in the general
unemployment rate in Turkey together with other countries. Panel data techniques frequently
utilize both traditional and unit root tests that consider structural breaks (Ko¢ & Giiner, 2020;
Songur, 2020; Dedeoglu, 2021; Komsu & Komsu, 2021; Ozbek & Tiirkmen, 2021; Bostanc1 &
Kog, 2022; Kilig et al., 2022; Akyiiz, 2023; Atabey & Karakus, 2023). These studies support
both the natural rate and the unemployment hysteria hypotheses for other countries. In these
studies that examine the hysteresis hypothesis with the help of panel data analysis, it is found
that the unemployment hysteresis hypothesis is mostly valid in Tiirkiye, just like the studies
using time series methods. Only the study by Kog¢ and Giiner (2020) on a group of emerging

economies found results supporting the natural rate hypothesis in Tiirkiye.

Since the main target of our study is to test the unemployment hysteresis hypothesis on
the basis of gender and age, Table 1 presents in the studies that test this hypothesis in terms of
gender and age differences in Tiirkiye and other countries. Studies for Tiirkiye generally find
that there is a hysteria effect in both female and male unemployment rates. However, Sak
(2021) concludes that there is no unemployment hysteria in male. Table 1 also includes studies
that test the unemployment hysteresis hypothesis by gender and age in other countries samples.
In these countries, it is found that there is a hysteria effect mostly in female and youth

unemployment.

The literature predominantly consists of studies examining hysteresis effects on the
general unemployment rate. However, in the evolving literature, it is observed that this
hypothesis is also tested in different unemployment rates such as female, male, youth, young
female, young male, adult female, and adult male unemployment rates. With the advancement
of econometrics, particularly time series econometrics, many new and robust unit root tests are
being utilized to test the unemployment hysteresis hypothesis. As mentioned in the literature,
the study by Yilanci et al. (2024) employs wavelet transformation to decompose variables into
short, medium, and long-run components. Additionally, they consider the linearity and the
presence of structural breaks in unemployment rates. They argue that by doing so, they obtain
stronger evidence when testing the unemployment hysteresis hypothesis. In this study, a similar
analysis process is adopted following the approach suggested by Yilanci et al. (2024) for Nordic
countries. Thus, both the unemployment rates used and the methodology employed in the study
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represent, to the best of our knowledge, a unique feature compared to previous studies

conducted for Tiirkiye.

Table 1.

Studies by Age and Gender Groups

Author(s)

Year Method Finding

Cemrek & Seker (2020)

ZA, LS, Unit Root

2005:1-2019:6 Tests with Structural
Breaks

Female unemployment rates exhibit hysteresis effects.

Female unemployment rates demonstrate a greater

Cicen (2020) . . :
2005-2014 Fourier KPSS hysteresis effect compared to males across different
educational levels.
. Hysteresis effects are present in general, as well as
Oztiirk (2020) QDi.F P,tan_(:th Ur|1(|t youth unemployment and non-agricultural
2005:1-2019:8 oot Test with breaks employment series.
While the natural rate hypothesis applies to female
Gocen (2021) ADF, I;iiSS’SFADF’ unemployment, hysteresis effects are present in male
2005:01-2020:05 unemployment rates.
Onal (2021) ADF, PP, KPSS, Ng- The hysteresis theory is applicable to both men and
1988-2019 Perron Unit Root Tests women.
Sak (2021)
1988-2018 Fourier Kruse Hysteresis effects are present in women but not valid
in men.
ADF, PP, ZA, LS Unit  Hysteresis effects are present in both female and male
Atamer et al. (2023) 1988-2020 Root Tests unemployment rates.
) There is a greater hysteresis effect in the data of
Ugler et al. (2023) . young female unemployment compared to young
2014:1-2022:1 Phillips Perron male unemployment.
In FADF results, general and male unemployment
rates exhibit hysteresis effects, while in FKSS test
Ozen Atabey (2024) 1988-2021 FADF and FKSS results, hysteresis effects are observed in general,
female, and youth unemployment.
Other Countries
According to gender analysis, there is no hysteresis in
) ) France. In Belgium, hysteresis exists in women but
1998:01-2017:09 not in men. In Korea, hysteresis is not valid for
Ozpolat & Ozsoy (2018) 14 OECD Fourier ADF Unit women, but it is valid for men.
Countries Root Test (FADF)

Except for Hungary and Portugal, the natural rate
hypothesis is valid in all countries, including female
unemployment. In addition to the two countries, the

2003Q2-2019Q1 Fourier KSS Unit Root natura_l hypothesis is valid in th_e United Kingdom,
Test Spain, Germany, and Slovenia, among others.
Belke (2020) 28 EU Countries
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The periods vary Wavelet Transform The results obtained from the original and

from country to Fourier ADF and transformed series indicate differences. It is mostly
country. Fourier KSS found that there is a hysteresis effect in youth and
female unemployment rates.
Yilanct et al. Nordic Countries ploy
(2024)
3. Data

Our research examines the presence of hysteresis effects in unemployment rates using
data covering the period from January 2005 to October 2023 for Tiirkiye. Since the data used
in the study have a starting date of January 2005, this time interval is included in the analysis.
The data used in the analysis are obtained from the OECD (Organization for Economic Co-
operation and Development) (2023) database. The variables included in the analysis are total
(general) unemployment rate (TUR), female unemployment rate (FUR), male unemployment
rate (MUR), youth unemployment rate (YUR), youth female unemployment rate (YFUR),
youth male unemployment rate (YMUR), adult unemployment rate (AUR), adult female
unemployment rate (AFUR), and adult male unemployment rate (AMUR). The youth
unemployment rates cover the age range of 15-24, while the adult unemployment rates cover

the age range of 25-74.
4. Method

In the study, the analysis process followed by Yilanci et al. (2024) is adopted when testing
the unemployment hysteresis hypothesis. The process outlined in Figure 1 is followed. The
figure shows that both the original unemployment rate series and the short, medium, and long-
run components obtained from wavelet transformations undergo linearity and structural break
tests. Here, four different scenarios can arise. The first two scenarios occur under the
assumption that the series is linear. If the series is linear and has structural breaks, the FADF
unit root test is conducted to test stationarity. The ADF unit root test is used if the series is only
linear. The second scenario occurs under the assumption that the series is not linear. If the series
is non-linear and has structural breaks, the FKSS unit test is used to test stationarity. If the series
is only non-linear, the KSS unit test is used. If the tested unemployment rate series are stationary
at the level values, it implies that the hysteresis hypothesis is not valid or the natural rate
hypothesis is valid. Conversely, if it is not stationary, it implies that the hysteresis hypothesis

is valid.
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Figure 1.
Testing Strategy*

4.1. Wavelet Transformation

In this study, we utilized the wavelet transform (decomposition) method to obtain short,
medium, and long-run components of the unemployment rate series. Fan and Gencay (2010)
first proposed a wavelet-based unit root test. As observed in numerous studies encompassing
time series and panel analysis, such as Yilanci et al. (2024), Erdogan and Solarin (2021), Aydin
(2020), Aydin and Pata (2020), Rhif et al. (2019), and Ha et al. (2018), wavelet transforms
(decompositions) are employed. Various wavelet transform methods exist. In this study, similar
to the studies of Yilanci et al. (2024) and Ha et al. (2018), the Maximum Overlap Discrete
Wavelet Transform (MODWT) method is employed. The representation of the time series to

be transformed is as follows:

y(@) = Xk 8 Piac () + e djiey (0 + Xiedjmq ¥y, (8) + - +
Dk dl,k‘l’j‘k(t) 1)
The coefficient s;, captures the trend of the original time series while

d; g, ..., d i represent detail coefficients providing information about deviations from the trend

over short periods (Ha et al., 2018). Here, @; . represents the long-run movements of the series

! The test strategy used in the analysis process can be accessed from the study of Yilanci et al., 2024.

1605



Akademik Yaklasimlar Dergisi /Journal of Academic Approaches, C: 15 S: 3 YIL: 2024

and is a low-frequency wavelet function while Z . (t) is a scale function capturing short-run

movements and indicating the high frequencies of the series. As indicated by Yilanci et al.

(2024), the wavelet (wj:) and scaling (vj) coefficients associated with MODWT are calculated

as follows:
1 Y1
Wit = Zf:%#)’t—l mod N (2)
Vi = Z“lﬂ mod N (3)
it T 4L=05,j/2 Ye-1

Yilanci et al. (2024) demonstrate that in the study of Paramasivam et al. (2022), the
wavelet transform (decomposition) layer j=1,2,...,Jo and the mod N filtering operation in the

decomposition process provides the same coefficient at each scale. As depicted above, ®;; and

U within the equation represent the scale and wavelet functions of the discrete wavelet

transform, respectively. “yt” represents the time series undergoing the wavelet transform.
Yilanci et al. (2024) noted that the scaling coefficient captures long-run behaviors while the

wavelet coefficient captures short-run behaviors.

Yilanci et al. (2024), considering the study of Gencay et al. (2010), recommend using the
Daubechies Least Asymmetric wavelet filter with a length of 8 wavelets. The formula J =
log,(T)is used to determine the maximum scale, where T represents the number of
observations. This process results in the extraction of five components. The sum of the first
(D1) and second (D2) components represents the short-run (less than 8 months), the third
component (D3) represents the medium-run (8-32 months), and the sum of the fourth (D4) and
fifth (D5) components represents the long run (more than 32 months). Thus, the linearity test
and unit root tests outlined below can be applied to these wavelet-transformed series. This
allows for the consideration of short, medium, and long-run components in both the linearity

test and unit root tests.
4.2. Linearity Test

Many time series, such as the unemployment rate, can exhibit both linear and non-linear
characteristics. Taking these features into account, numerous non-linear methods have been
developed. Many studies employ non-linear methods to examine economic variables and the
relationships between these variables (e.g., Guliyey, 2023; Tawiah, 2023; Galadima & Aminu,
2020; Giiris, 2018). Whether the series is linear or non-linear enables more reliable findings
about the variables and their relationships. In determining whether time series are linear, the

method developed by Harvey et al. (2008) is frequently used. Harvey et al. (2008) developed a
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new linearity test using the average weights of statistics from two different linearity tests. They
introduced a new test statistic using the formula W;={1-A}Ws+AWuy. Here, Ws investigates the
linearity of the series under the assumption that it is stationary, while Wy investigates the

linearity under the assumption that the series is non-stationary. Besides, A represents the weight
2
and is calculated as A(U, S) = exp (—g (%) ) In this equation, g is a positive constant, and U

and S are the unit root and stationarity test statistics. As noted by Yilanci et al. (2024), Harvey
(2008) recommends using the standard Dickey-Fuller unit root test statistic for U and the non-

parametric stationarity statistic by Harris et al. (2003) for S. If the series being investigated for

2
linearity is stationary, (%) will diverge, causing A to approach zero. Conversely, if the series

2
has a unit root, (%) will converge to zero, causing A to approach one (Yilanci et al., 2024;
Malcioglu & Aydin, 2020).

First, to obtain the W test statistic for our unemployment rate (UR;) series, the model
presented in Equation 4 is estimated. Here, the unemployment series used in the study is
assumed to be a stationary time series.

URt = ao + alURt_l + azURg_l + a3UR?_1 + et (4)

By applying a restriction test on the coefficients a, and a3 in Equation 4, the Wald test

SSRg
u
SSRY

statistic, denoted here as Ws, is calculated using the formula W = T( 1). This test

statistic follows a y?(2) distribution. In this context, SSRZ represents the sum of squared
residuals from Equation 4 without the restriction applied while SSR¢ represents the sum of
squared residuals for the model, excluding a, and a5. T denotes the number of observations.
Here, the null hypothesis (Hos: a, = a3=0) suggests that a time series such as the
unemployment rate is linear. The alternative hypothesis (Hos: a, #0 and/or a;#0), on the other

hand, indicates that the series is not linear.

When calculating the Wy test statistic, it is assumed that a time series such as the
unemployment rate is non-stationary. In this case, Equation 4 is expressed as Equation 5 using

difference series.

AUR; = 8y + 86;AUR,_; + 8,AUR% | + 854URE_| + u, (5)

After estimating the equation, the WU test statistic is calculated as Wy =T (:::ﬁ - 1).
S

This tests the alternative hypothesis Hou: 6, #0 and/or §5#0) against the null hypothesis (Ho,u:
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&, = 63=0) that the unemployment rate series is linear. Finally, following the computation of
these two test statistics, Harvey et al. (2008) calculate the W test statistic as shown above. The
W, test statistic follows a y2(2) distribution. W indicates the test statistic distribution. If this
test statistic exceeds the critical values of 9.21 (1%), 5.99 (5%), and 4.60 (10%), it implies that
the unemployment rate series used in our study is non-linear. Conversely, if it falls below these
critical values, it suggests linearity. Upon accessing findings regarding the linearity of variables,
the FADF, FKSS, ADF, and KSS unit root tests, as proposed by Christopoulos and Leon-
Ledesma (2010), are employed. Based on the results of these unit root tests, conclusions

regarding hysteresis effects in the unemployment rate series will be drawn.
4.3. Fourier ADF and Fourier KSS Unit Root Tests

Following the linearity tests applied to the short, medium, and long-run components
obtained through original and wavelet transformations, if the relevant series are found to be
linear, the Fourier ADF and Fourier KSS unit root tests developed by Christopoulos and Leon-
Ledesma (2010) are employed. Alongside these unit root tests, significant structural breaks in
our unemployment rate series are also identified. In the absence of significant structural breaks,
it is recommended to utilize the ADF unit root test, commonly employed in time series
econometrics. Perron (1989) demonstrated that structural breaks in variables impact the results
of unit root tests. Taking this into consideration, many researchers have developed unit root
tests that account for structural breaks (e.g., Zivot & Andrews, 1992; Lumsdaine & Papell,
1997; Kapetanios, 2005; Carrion-i-Silvestre et al., 2009). As evidenced in our literature review,
these tests that incorporate structural breaks are frequently utilized when testing the hypothesis
of unemployment hysteresis. Knowing the number, location, and form of structural breaks is

crucial in these unit root tests.

In the unit root tests developed by Christopoulos and Leon-Ledesma (2010) using Fourier
functions, structural breaks are accounted for without specifying the number or location of
breaks. Becker et al. (2006) recommended using Fourier functions in unit root tests.
Christopoulos and Leon-Ledesma (2010) incorporated Fourier functions into the ADF unit root
test, which is a linear unit root test developed by Said and Dickey (1984), to develop the Fourier
ADF unit root test. In the same study, Christopoulos and Leon-Ledesma (2010) also proposed
the Fourier KSS unit root test by incorporating Fourier functions into the KSS unit root test,
which is a non-linear unit root test developed by Kapetanios, Snell, and Shin (2003). In the first

stage of the test, significant structural breaks in the series under investigation (in this study, the
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unemployment rates) are examined with the aid of Fourier functions. Equation 6 presents the

estimation equation for the Fourier function for the unemployment rate (UR) variable.

. 2mkt 2mkt
UR; = By + By sin (T) + B cos (T) + & (6)
The term “f; sin (ZnTkt) + [ cos (ZnTkt)” in Equation 6 is the Fourier function. Here, sin

and cos are trigonometric terms. In the Fourier function, x represents the pi constant, k denotes
the number of frequencies, t is the trend, and T is the number of observations. To find the
optimal frequency value (k), Equation 5 needs to be estimated. The suitable frequency value
ranges from 0 to 5, with k taking values of 1, 2, 3, 4, and 5. Equation 6 is estimated for each k
value, and the frequency value that provides the smallest sum of squared residuals indicates the
optimal frequency number. After obtaining the optimal frequency value, the significance of
structural breaks is determined by applying a restriction test to the coefficients of the
trigonometric terms. The F-statistic value calculated from the restriction test is compared with
the critical value provided by Becker et al. (2006). The null hypothesis Ho:5; = 8, = 0, which
suggests that the trigonometric terms (i.e., structural breaks) are insignificant, is tested against
the alternative hypothesis Hi:B8; # B, # 0, indicating that the trigonometric terms (i.e.,
structural breaks) are significant. If the calculated F-statistic value exceeds the critical values
provided by Becker et al. (2006), the null hypothesis is rejected, indicating that structural breaks
are significant. If these structural breaks are not significant, the ADF unit root test is used if the
series is linear, and the KSS unit root test is used if the series is non-linear?. When the
trigonometric terms, i.e., structural breaks, are significant, the second stage of the test involves
estimating the model in Equation 6 using the Ordinary Least Squares (OLS) method to obtain
the residuals (). Subsequently, these residuals are subjected to the ADF or KSS unit root test,
completing the FADF and FKSS unit root testing process. Equations 7 and 8 present the FADF
and FKSS unit root test equations, respectively.

Agt = é)lgt—l + 25):1 é)jﬁgt—j + vl,t (7)
Agy = y168_1 + Z?zl Yjdé_j + vy, (8)

The term v, in Equations 7-8 represents the white noise error term. As Yilanci et al.
(2024) noted, these two models allow for testing the presence of unit roots in the original series

(UR and its components) after removing the structural breaks in the deterministic components.

2Detailed information about the ADF and KSS tests can be found in the studies of Said and Dickey (1984) and
Kapetanios, Snell, and Shin (2003), respectively.
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If the series is linear, the FADF test equation is used, and the presence of a unit root in the
variable is determined with the aid of the t-test. The null hypothesis of the FADF test (Ho: &, =
0) suggests that the series is non-stationary, meaning there is a unit root. The alternative
hypothesis (Hi: 4 < 0) indicates that the series is stationary, meaning there is no unit root.
Similarly, the null hypothesis of the FKSS test (Ho: y; = 0) suggests that the series is non-
stationary, meaning there is a unit root, while the alternative hypothesis (Hi: y; < 0) indicates
that the series is stationary, meaning there is no unit root. The calculated t-statistic value is
compared with the critical values provided by Christopoulos and Leon-Ledesma (2010),
considering the optimal frequency value (k). If the calculated t-statistic value is absolutely
smaller than the critical values, the null hypotheses cannot be rejected. The failure to reject the
null hypotheses in the FADF, FKSS, ADF, and KSS unit root tests indicates that the hysteresis
hypothesis is valid in the unemployment rate series. Conversely, if the series is stationary, it
suggests that the hysteresis hypothesis is invalid and that a natural unemployment rate exists.

5. Findings

The findings of the analyses using the methods introduced above are presented in this
section of the study. Based on the linearity and structural break test results for the
unemployment rate variables, the results of the FADF, FKSS, ADF, or KSS unit root tests are
included. Additionally, after considering the original forms of the unemployment rate variables,
analysis results for the short, medium, and long-run components obtained through wavelet
transformations are provided. First, the test findings for the original forms of the unemployment

rate variables are presented in Table 2.

Table 2.

Testing the Unemployment Hysteresis Hypothesis for Original Unemployment Rate
Series

. Critical Values
Optimal

Variable Linearity Test E F-Test FADF FKSS ADF KSS
requency
1% 5% 10%
-3.57**
TUR 8.79%* 2 133.634* - - - -3.86 -3.26  -2.100
(12)
-2.51
FUR 3.00 1 372.757* - - - -4.36 -3.78 -3.48
(12)
-5.19*
MUR 13.41* 2 149.599* - - - -3.86 -3.26 -2.99
(10)
-1.97
YUR 3.73 2 125.655* - - - -3.88 -3.28 -2.95

(12)
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-3.09
YFUR 22.36* 1 346.066* - - - 419  -360  -3.29
(13)
-3.30%*
YMUR 13.7% 2 159.835* - - - 386 -326 -2.100
(12)
2.32
AUR 412 2 124.024* - - - 388 -328 -2.95
(12)
-1.83
AFUR 4.99%** 1 396.414* - - - -419  -360  -3.29
(12)
3.58%*
AMUR 8.28%* 2 143.143* - w2 - - 386 -326 -2.100
12

Note: *, **, and *** denote, respectively, the significance levels of 1%, 5%, and 10%, indicating the stationarity, presence of significant
structural breaks, and non-linearity in the variables.

Additional notes: 1) The values in parentheses indicate the optimal number of lags, determined using the general-to-specific t-information
criterion. 2) The linearity test employed the test developed by Harvey et al. (2008), with critical values as follows: 9.21 (1%), 5.99 (5%), and
4.60 (10%). 3) The critical values for the FADF and FKSS tests were obtained from Table 1 and Table 2 in Christopoulos and Leon-Ledesma
(2010), respectively. 4) For the ADF unit root test, critical values are based on MacKinnon’s (1996) study. 5) Critical values for the KSS unit
root test were obtained from Table 1 in Kapetanios et al. (2003). 6) The F-test was conducted to test the significance of the trigonometric terms,
indicating the effectiveness of structural breaks in the series if significant.

Upon reviewing Table 2, it is evident that based on the findings of the FADF unit root
test, all variables exhibit a unit root, implying the presence of unemployment hysteresis.
Regarding the FKSS unit root test results, the test statistic for the male unemployment rate
surpasses the critical value in the table, thereby failing to reject the hypothesis of stationarity.
At the 5% significance level, the total unemployment rate, youth male unemployment rate, and
adult male unemployment rate are deemed stationary. Similarly, the hypothesis of unit roots in
the series of youth female unemployment rate and adult female unemployment rate is not
rejected based on the FKSS unit root test findings. Considering the original unemployment rate
series, the test outcomes indicate the stationarity of the total unemployment rate, male
unemployment rate, youth male unemployment rate, and adult male unemployment rate. This
suggests that economically, these variables revert to their mean in response to shocks occurring
within the economy. The series of female unemployment rate, youth unemployment rate, youth
unemployment rate, youth female unemployment rate, adult unemployment rate, and adult
female unemployment rate are non-stationary. In this context, it indicates that the effects of
shocks in the economy are persistent, causing the series to deviate from their equilibrium points.
The findings suggest that the variables exhibit hysteresis, where the impact of past events
influences their current behavior, aligning with existing literature. Following these results, the
distinguishing aspect of this study lies in its approach to analyzing the unemployment rate

variables through wavelet transformations, considering short, medium, and long-run
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components. The analysis of short-run unemployment rate series findings is presented in Table
3.

Table 3.

Testing the Unemployment Hysteresis Hypothesis for Short-run Unemployment Rate
Series

Critical Values

Variable  Linearity Test FOp“ma' F-test FADF FKSS  ADF KSS
requency
1% 50  10%
-3.36%*
TUR 15.07* 5 0.003 ; ; - 348 293  -2.66
(14
7.11%
FUR 0.92 4 0.00005 - - - 346 287 -257
(14)
-3.00%*
MUR 10.22% 5 0.003 - - - 348 293  -2.66
(14)
-3.03%*
YUR 9.95% 5 0.001 - - - 348 293  -2.66
(12)
-4.92*
YFUR 24.20% 5 0.0001 - - - 348 293  -2.66
(14)
7.31%
YMUR 3.03 5 0.002 - - - 346  -2.87 -2.57
(14)
-8.33*
AUR 4.43 5 0.002 - - - 346  -2.87 -2.57
(13)
-9.03*
AFUR 0.68 4 0.0002 - - - 346 287 -257
(12)
-2.33
AMUR 5.22%%% 5 0.002 - - - 348 293  -2.66
(14)

Note: *, ** and *** denote, respectively, the significance levels of 1%, 5%, and 10%, indicating the stationarity, presence of significant
structural breaks, and non-linearity in the variables. The additional notes in Table 2 are valid for this table.

Upon examining the values in Table 3, it is evident that different results were obtained in
the linearity test analysis. The F-test, which assesses the significance of trigonometric terms,
indicated that structural breaks were not effective. Therefore, both linear and non-linear unit
root test analyses were conducted accordingly. The KSS unit root test was applied to non-linear
variables, while the ADF unit test was applied to linear series. In the short-run analysis of
unemployment variables, it is concluded that only the adult male unemployment series deviates
from its mean value. All other variables are inferred to return to their previous equilibrium
levels in the short run, indicating the absence of hysteresis effects. The results of the hysteresis

hypothesis applied to the medium-run of the unemployment series are presented in Table 4.
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In Table 4, it was determined that significant structural breaks were not effective in the
examined variables. The KSS unit root test was applied to non-linear variables such as male
unemployment, youth unemployment, and adult male unemployment, revealing their
stationarity at the 5% significance level. As for the total unemployment rate, female
unemployment rate, youth female unemployment rate, youth male unemployment rate, adult
unemployment rate, and adult female unemployment rate series, the ADF unit root test was
conducted, indicating stationarity. All variables exhibited test statistic values greater than the
critical value in absolute terms, thereby failing to reject the hypothesis of stationarity. The unit
root test results for the medium run indicated the stationarity of all variables, suggesting that

the series reverted to their means.

Table 4.

Testing the Unemployment Hysteresis Hypothesis for Medium-run Unemployment Rate
Series

. Critical Values
Optimal

Variable Linearity Test E F-test FADF FKSS ADF KSS
requency
1% 5% 10%
-5.63*
TUR 0.01 5 0.0573 - - - -3.46 -2.87 -2.57
(14)
-4.41*
FUR 3.23 4 0.010 - - - -3.46  -2.87 -2.57
(14)
-3.24**
MUR 7.04%* 5 0.755 - - - -3.48 -2.93 -2.66
(14)
-3.09**
YUR 7.68** 5 0.443 - - - -3.48  -293  -2.66
(14)
-5.27*
YFUR 3.23 5 0.037 - - - -3.46  -2.87 -2.57
(14)
-6.24*
YMUR 2.22 5 0.731 - - - -3.46 -3.87 -2.57
(14)
-5.53%*
AUR 0.57 5 0.480 - - - -3.46 -2.87 -2.57
(14)
-4.91%
AFUR 0.38 4 0.058 - - - -3.46 -2.87 -2.57
(14)
-3.08**
AMUR 9.43* 5 0.657 - - - 1) -3.48 -2.93 -2.66
14

Note: *, ** and *** denote, respectively, the significance levels of 1%, 5%, and 10%, indicating the stationarity, presence of significant
structural breaks, and non-linearity in the variables. The additional notes in Table 2 are valid for this table.
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For the long run, the unit root test results applied to the unemployment series are

presented in Table 5.

Table 5.
Testing the Unemployment Hysteria Hypothesis for Long-run Unemployment Rate Series

Critical Values

Variable  Linearity Test FOp"ma' F-test FADF FKSS ~ADF  KSS
requency
1% 5%  10%
-1.81
TUR 6.43%* 4 126.618* - - - 358 304 -2.77
(14)
-2.58
FUR 117 3 63.16* - - - 368 303 271
14
-2.02
MUR 5,35 4 148.218* : : - 358 304 277
(14)
-3.05%
YUR 11.06* 4 64.214* - - - 358 304 277
(13)
-2.20
YFUR 115 3 59.458* - - - 368 303 271
14
231
YMUR 540 4 96.885* : : - 358 304 277
(14)
-3.09%*
AUR 3.95 4 138.356* - - - 354 293 -264
(14
AFUR 0.59 3 69.676%  -2.87%* (14) - - - 368 -303 -271
-3.68*
AMUR 3.62 4 163.088* 9 - - - 354 293 -264
14

Note: *, ** and *** denote, respectively, the significance levels of 1%, 5%, and 10%, indicating the stationarity, presence of significant
structural breaks, and non-linearity in the variables. The additional notes in Table 2 are valid for this table.

Upon examining Table 5, it is observed that the adult unemployment, adult female
unemployment, and adult male unemployment series, to which the FADF unit root test was
applied, are stationary. However, the female unemployment and young female unemployment
variables contain unit roots. According to the FKSS unit root test results, the youth
unemployment series is found to be stationary. The total unemployment rate, male
unemployment rate, and young male unemployment rate variables are determined to be non-
stationary, indicating the presence of unit roots. Considering all the findings, it is observed that,
except for the adult unemployment rate, all variables in their original forms support the natural
rate hypothesis through the analysis. However, in the long-run components, these variables
exhibit the hysteresis effect. The results indicate that while the hysteresis hypothesis holds for

the original forms of youth unemployment, adult unemployment, and adult female
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unemployment rates, the long-run components of these variables support the natural rate

hypothesis. Table 6 provides a summary of all the findings of the analysis in a tabular format.

Table 6.
Summary of the Analysis Findings
Original Series Short-run Middle-run Long-run
Variable NL SB S NL SB S NL SB S NL SB S
TIO v v v v x v x x v v v x
KIO x v x x x v x x v x v x
EIO v v v v x v v x v v v x
GIO x v x v x v v x v v v v
GKIO v v x v x v x x v x v x
GEIO v v v x x v x x v v v x
Y10 x v x x x v x x v x v v
YKIO v v x x x v x x v x v v
YEIO 4 v v v x x v x v x v v

Notes: NL: Non-linear, SB: Structural Break, S: Stationarity v: Present, x: Absent

When the analysis findings are generally evaluated, it is observed that there are structural
breaks in both the original series and the long-run component series. Additionally, it has been
determined that 3 out of the 9 original series exhibit non-linear characteristics. Furthermore, the
findings reveal that some unemployment rates are also non-linear in their short, medium, and
long-run components. The causes of these structural breaks and nonlinearity can be attributed
to economic, political, and other factors experienced both in Tiirkiye and globally during the
study period. The 2008 global financial crisis and the COVID-19 pandemic in 2020, which are
within our study period, have particularly influenced the long-run, leading to structural breaks
and rendering the variables non-linear by altering their trends. These events, as seen in the
analysis findings, reveal the hysteresis effect on the unemployment rates of disadvantaged
groups within society, particularly women and youth. The evidence of the hysteresis effect in
long-run female unemployment, young female unemployment, and young male unemployment
rates is a significant indicator of this phenomenon. Moreover, the emergence of the hysteresis
effect in the general (total) unemployment rate and the male unemployment rate is the most
important indicator that unemployment in Turkey has not reverted to its previous average in the

long run. The appearance of the hysteresis effect in general and male unemployment rates
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suggests that the hysteresis effect in the subcategories of unemployment drives the hysteresis

effect observed in these unemployment rates.
6. Conclusion

This study investigates whether the unemployment hysteresis hypothesis varies in
Tiirkiye by age, gender, and period. For this purpose, the unemployment rates for general,
female, male, youth, young female, young male, adult, adult female, and adult male categories
from January 2005 to October 2023 were used. In addition to the original forms of the
unemployment rate variables, their short, medium, and long-run components were also
considered when testing for the hysteresis effect. Wavelet transformation was applied to the
original unemployment rate variables to derive their short (2-8 months), medium (8-32 months),
and long (32 months and beyond) components. Thanks to these components, the unemployment
hysteresis hypothesis could be tested periodically. Before testing the unemployment hysteresis
hypothesis, the linearity of the variables was examined. Additionally, potential structural breaks
in the variables were not overlooked. In this context, the process proposed by Yilanci et al.
(2024) was followed, and the FADF and FKSS unit root tests developed by Christopoulos and
Leon-Ledesma (2010) were applied to the series, which may have linear/non-linear
characteristics and structural breaks. The ADF and KSS unit root tests were applied for series
without structural breaks to gather findings on the unemployment hysteresis hypothesis.
Considering both linearity and structural breaks strengthens the reliability of the findings

obtained in this study. The results of these analyses can be summarized as follows:

e When considering the original forms of the series, the hysteresis effect is found in
female, youth, young female, adult, and adult female unemployment rates.

¢ Inthe short run, the hysteresis effect is observed only in the adult male unemployment
rate.

¢ In the medium run, no evidence of the hysteresis effect is found in any unemployment
rate.

¢ Inthe long run, the hysteresis effect is present in the general (total), female, male, young
female, and young male unemployment rates.

Based on these findings, it is demonstrated that the unemployment hysteresis hypothesis
in Tirkiye varies by age, gender, and period. The results obtained from analyses considering
the original forms align with the findings of numerous previous studies conducted for Tiirkiye,
such as those by Cemrek and Seker (2020), Cigen (2020), Onal (2021), Atamer et al. (2023),
Ugler et al. (2023), and Ozen Atabey (2024).
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The presence of the hysteresis effect only in the short-run adult male unemployment rate
may be attributed to the prolonged adjustment process for adult males to secure new
employment opportunities. Structural unemployment could play a significant role in this
context. Evolving modes of production and technological advancements create demand for
individuals with new skills and capabilities, leading to increased employment opportunities for
such individuals. However, the lack of skills among adult males, coupled with deficiencies in
other required competencies for the new mode of production, may result in short-run
unemployment for them. This unemployment may persist in the short-run due to the inability
to address these skill deficiencies promptly. Therefore, developing in-service training policies
may alleviate the short-run hysteresis effect among adult males. The absence of short-run
hysteresis effect in adult females may be attributed to their low employment rates and tendency
to work in more traditional occupations. Similarly, no hysteresis effect is observed in the long-
run for adult female unemployment rates. Additionally, the absence of the unemployment
hysteresis hypothesis in other subcategories of unemployment in the short-run and across all
unemployment rates in the medium term can be interpreted as an indication of the effectiveness
of short and medium-term active and passive employment policies in addressing

unemployment.

In the long-run, hysteresis effects are evident in general, female, male, young female, and
young male unemployment rates. Indeed, previous studies mainly indicate the validity of
hysteresis effects (e.g., Karagoz & Sarag, 2016; Tekin, 2018; Bayat et al., 2020; Coskun, 2021;
Ulucak, 2021). However, this study finds that the hysteresis effect in the general unemployment
rate is persistent in the long-run. This finding contributes significantly to the literature. As
highlighted by Ben-Salha & Mrabet (2019) and Turyareeba et al. (2020), this enduring
hysteresis effect in the general unemployment rate, as observed in many countries, including
Tiirkiye, signifies that economic growth is not accompanied by job creation. In Tiirkiye, the
employment rate is below 50%. Globally, there is a trend of declining employment rates (World
Bank, 2024a).

In the long-run, there are significant reasons behind the concentration of unemployment
hysteresis, especially among certain groups. As noted by Ayta& Sen (2023) in their study on
female employment in Tiirkiye, issues such as traditional mindset, the role of women in the
household, the assigned role of women in the labour force, wage inequalities, and education
contribute to both the low employment rates among women and the persistence of

unemployment rates among them. In particular, the female employment rate in Tiirkiye is at a
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lower level, around 30%. For instance, this rate is 64% in advanced countries like Norway
(World Bank, 2024b). Policies aimed at addressing these issues and the challenges women face
in the active labour force, such as the glass ceiling syndrome, queen bee syndrome, and
Cinderella syndrome, could lead to the elimination of unemployment hysteresis among women

in the long-run.

The implemented economic and educational policies are among the most significant
reasons for the persistence of youth unemployment. Due to educational policies that are
implemented without considering current conditions and future needs, many young graduates
face unemployment issues. Frey & Osborne (2017) emphasize that with the development of
technology and computerization, many occupations currently active will require little to no need
in the future. This underscores the importance of educational policies. Moreover, reductions in
vocational training exacerbate the issue of youth unemployment becoming permanent.
Cavusoglu (2021) highlights the emphasis on the shortage of vocational training in studies

related to youth unemployment.

In conclusion, the findings indicate that active and passive employment policies in
Tiirkiye effectively address short- and medium-term unemployment issues. However, it is
observed that they are not effective in the long-run, both in general and among subcategories
of unemployment rates. Experiences from countries where hysteresis is less prevalent can be
examined to mitigate the hysteresis effect on unemployment. Additionally, the welfare state
approach in Nordic countries may effectively reduce the hysteresis effect. To achieve
sustainable reductions in unemployment, there is a need for education policies that enhance
labor productivity, fixed capital investment increases that allow for productivity and real wage
growth, and an organized labor force. Eliminating the hysteresis effect in unemployment
without sustainable and inclusive growth is difficult. Therefore, reducing the hysteresis effect
should be a primary objective of new industrialization policies. Starting with education, the
country’s institutional structure should be formed and regulated according to this purpose,

including exchange rate, monetary, and fiscal policies.
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