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Tirkiye ekonomisi, hiikiimetin siirekli olarak pazar odakli uyguladig: reformlardan
sonra bile, 1980'lerden bu yana bir dizi ekonomik kriz yasadi Isgiicii piyasast,
krizlerin her birinin ortaya ¢ikmasiyla birlikte degisiklikler gecirdi. Bu tezin temel
amaci, 1994, 2001 ve 2008-09 ekonomik krizlerinin bu donemlerdeki issizlige 6zel
olarak bakarak Tiirkiye isgiicii piyasasini nasil etkiledigini kontrol etmektir. Calisma,
bu krizlerin (dissal degiskenlerin) bu dénemlerde issizligi (i¢csel degiskenleri) nasil
etkiledigini tahmin etmek i¢in 1990 ile 2019 yillar1 arasindaki yillik zaman serisi
analizini yapmak i¢cin Vektor Otoregresyon X (VARX) modelini kullanmistir.
Deneysel sonuglar, 2001 ve 2008-09 krizlerinin issizlik {izerinde olumlu ve 6nemli
bir etkisi oldugunu gosterirken, 1994 krizinin issizlik iizerinde herhangi bir etkisi
yoktur. 2001 yily, igsizligi en ¢ok etkileyen yild1 ve erkek emegi, kadmlarinkinden
daha fazla etki gordii.

Anahtar kelimeler: Esbiitiinlesme, Ekonomik Kriz, Tiirkiye, Okun Yasasi, Issizlik,
Vektor Otoregresyon X
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The economy of Turkey has gone through a series of economic crises since the 1980s
even after the continuous reforms put in place by the government which were
market- oriented. The labor market has gone through changes with the advent of each
of the crisis. The main aim of this thesis is to check how the economic crisis of 1994,
2001 and 2008-09 affected the labor market of Turkey by looking specifically at the
unemployment during these periods. The study used Vector Autoregression X
(VARX) model to conduct annual time series analysis from the period of 1990 to
2019 to estimate how these crises (exogenous variables) affected unemployment
(endogenous variables) in these periods. The empirical results show a positive and
significant impact of the crisis of 2001 and 2008-09 on unemployment while the
crisis of 1994 does not have any impact on unemployment. The 2001 crisis affected
unemployment most with the male labor experiencing more of the impact than their

female counterpart.

Keywords: Cointegration, Economic Crisis, Turkey, Okun’s Law, Unemployment,

Vector Autoregression X
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CHAPTER I

INTRODUCTION

Developing economies are affected most when there is an economic crisis due to
their integration with the global market. The emergence of an economic crisis has
spillover effects on almost all sectors of the economy and its effects have different
levels of weight from mild to severe effects which cannot be escaped by anyone. The
impact normally hits specific group of people mostly the poor, the marginalized,

low-educated, women, and children (Qerimi & Sergi, 2017b).

The economy of Turkey has experienced economic crises in 1994, 2001 and 2008/09
that affected every sector of the economy with the labor market not being an
exception. The main aim of this study is to examine the impacts of these crises on
Turkey’s labor markets from a comparative perspective. An evaluation for the
reasons of the crises, as well as influences on the economy and policy

recommendations is also provided.

Prior to the crisis of both 1994 and 2001, the economic condition was almost the
same but very different from that of 2008/09. Preceding the first two crises, Turkey
was characterized by high government debt coupled with a high interest rate as well
as high inflation while prior to 2008 crisis high private debt was the characteristic of
the economy. Due to these, there were both tight fiscal and monetary policies during
the crisis of 1994 and 2001 while 2008 experienced an expansionary policy which
was possible due to the growth in the liquidity of developed economies. This reduced
the global interest rate enabling borrowing (Comert,2018; Demirglic-Kunt &
Detragiache 1998)). Moreover, the economic crisis of 2008 mildly affected the
banking sector of Turkey as the banks were owned domestically (Qerimi & Sergi,
2017b). The type of policy implemented before and after an economic crisis is part of
what determines how severe a crisis will be on the economy as well as the sectors

since a lot of the sectors are interrelated.



Due to this, the interest in finding out which of the crisis affected unemployment the
most and why it is the case arises. The current study examines the following
questions in that regard: Did the three crises affect unemployment in Turkey during
these periods? Was there a difference between the degree to which female and male
workers were affected by the crisis? Which of these crises had more impact on
unemployment and why? Lastly, does the economic crisis have any impact on
unemployment? These questions are addressed in the subsequent chapters. The main
contribution of this thesis is to be the first work done assessing the impact of these

three crises that occurred in Turkey on unemployment.

An economic crisis can be defined as an unanticipated and severe shock to any part
of the economy. It could be acrash to the cash market, an increase in
inflation or unemployment, or a series of bank failures. The relationship between
economic crisis and unemployment is intertwined as a rise of unemployment is
inculcated in the definition of crisis. At the outset of an economic crisis, companies
experience an increase in cost with a decline or stagnation in returns as demand
decreases and they turn to lose money. On the other hand, increases in
macroeconomic variables like interest rate during a crisis make debtors pressure
businesses to service their debt. Some firms cut down their activities while others
close down altogether. This leads to companies cutting off their cost by laying
workers off during a crisis. It becomes difficult for the newly unemployed worker to
get a new job and the average period of unemployment is lengthened during this

period (Investopia, 2021).

Economic crises affect industries, businesses, and the workforce disproportionately.
For instance, the crisis of both 1994 and 2001 hit the banking sector of Turkey harder
than the remaining sectors while the crisis of 2008-09 affected the real estate,
construction, finance and manufacturing sectors the most as well as their
employment levels. Firms usually employ from a group of workers with skills and
ability levels that vary with the mindset of combining the most productive and less
productive to achieve their aim while cutting costs. Whenever firms face any shock it
is better for them to lay off those with less productivity than cutting overall wages.
The cutting of overall payroll rather can lead to losing higher productive workers for
a higher paid job. On the other hand, cutting employment instead motivates the

remaining workers to work harder and increase production. The group of people who



normally experience this layoff includes the female labor force, the newly employed,

those with low education and experience (Verlagsgesellschaft,2010; Meier, 2011).

My empirical analysis results show that the crisis of 2001 had the most intense
impact on the labor market of Turkey especially the male unemployment: about 37
percent of males were unemployed during the crisis while only 23 percent of females
were unemployed. The 2008/09 crisis also increased both male and female
unemployment by 21 percent and 48 percent respectively. The change in the degree
of the impact of the crisis is due to the increase of female labor force participation
rate after the 2001 crisis. However, the crisis of 1994 did not have any impact on the
labor market as the expansionary policy implemented by the government in the last
quarter of 1994 canceled out the increase in unemployment experienced at the
beginning of the year. Furthermore, the combined impacts of the three crises were
higher for female unemployment (19%) than male unemployment (11%). These
findings support the theory and earlier works discussed in this paper. The results also
confirm the existence of Okun’s law in both the long run and short run. This is a
negative relationship between unemployment and GDP. The negative impact is more
on the females as they are employed in the most sensitive and flexible part of the
economy. Export and labor force participation also have a negative impact on total
unemployment as well as male and female unemployment. The labor force
participation rate is not significant in the short run for each gender. Lastly, external

debt increased the level of unemployment in each of the crises.

The remainder of the paper is as follows. Chapter II gives a summary of the
background of the three crises. Chapter III reviews previous literature on the
economic crises of 1994, 2001 and 2008/2009 on the unemployment of Turkish labor
force. We also review papers that look at other countries that have similar
characteristic with Turkey who have experienced similar crisis. Chapter IV focuses
on the data and the appropriate methodology to be used. Lastly Chapter V looks at
the empirical analysis and the result of the studies. Detailed discussions are provided
with the appropriate recommendations given in the final section. Chapter VI then

concludes the studies.



CHAPTER 11

BACKGROUND OF CRISIS IN TURKEY

The Turkish economy has gone through series of economic crises since the 1980s
even after the continuous market-oriented reforms put in place by the government.
These include; the 1980-1981 crisis, the 1983 banking crisis, the 1988 stock market
and foreign currency crisis, the 1994 financial market crisis, the crisis of 2001, and
the global financial crisis of 2008/09. From these crises, the crises of 1994, 2001, and

2008-2009 were the worst crises experienced in Turkey.
2.1. The State of The Turkish Economy Prior To And Post 1994 Crisis

After the foundation of the new Turkish Republic, the government underwent series
of different developmental strategies. The government commenced with an economic
policy that gave the private sector a critical role in the development of the economy
with limited government intervention. However, due to the unavailability of capital
and qualified labor, the government failed to achieve the stipulated economic
developmental goals. The development of the industrial sector lagged behind the
remaining sectors (Savrul et al., 2013). This led to the implementation of etatism in
the economy of Turkey in the year 1930. According to this ideology, the main aim of
the state was to promote growth in the neglected sectors in the economy by the
private enterprise. In 1950, the same weight was placed on both the private sector
and the state in the development of the industrial sector. The economy was
significantly deteriorated in the second quarter of 1950 due to the impromptu steps
set in place in the beginning of the year (Savrul et al., 2013). To put an end to the
deterioration in the economy, the government formed the State Planning
Organization (SPO) which designed a five-year plan to improve the development of
the economy in 1963 (Krueger & Aktan, 1992). The plan includes an inward
economic development approach from 1963 to 1972 and an increase in the formation

of capital with import substitution. The targets of the SPO were over-ambitious



which led to a lag in the growth of the Turkish economy with annual inflation of

above 100% in late 1979 (Collection, 2002).

The Turkish government on 24 January 1980 launched a stabilization program that
was market-oriented and aimed at stabilizing the economy from the distortions
caused by the previous reforms. The objective of the program as stipulated by (Onis

& Riedel, 1993) included;

e The improvement of balance of payment coupled with an increase in the
international competition which transformed the economy from been inward-
oriented to export-oriented.

e To decrease inflation

e To increase the freedom of the private sector in allocation of resources.

e Retrenchment in the public sector

The economy was boosted on all sides, which made Turkey’s story a successful one
among other adjusting economies (Atiyas, 1996). This boom continued until the first
quarter of 1993 when the crisis began and ended in the same period in 1994 with

unemployment increasing from 11.2% to 12.6%.

As stipulated by Atiyas (1995), there was a reduction in the public sector borrowing
requirement from 9% to 4% of GNP in 1980 which was achieved by reducing the
deficit of the government and the losses from state enterprises. This rate was
maintained until 1987 when a significant jump of 6.1 was experienced due to the
fiscal expansion related to the election that year. This led to a mini economic crisis in
1988. Expansionary public sector policies put in place by the government in 1989 led
to an increase in domestic demand which created a deficit in the current account and
an increase in the inflation rate, overriding the growth in the gross domestic product
(GDP). The economy saw an unrealistic growth after 1990 resulting from the
inability of the government to find and provide the right policies for capital inflows

which laid the foundation for successive economic crises.

By 1993, public sector borrowing had reached 15.2% and it was caused by the poor
performance of the state enterprises, increase in the government wage bill, support
policies to the agricultural sector, and the operations of the military in southeastern

Turkey (Celasun, 1994). As a result of this, the interest rate increased which attracted



capital inflow diverting the public sector dependency from domestic savings to
foreign savings. In finding the factors that trigger a banking crisis in an economy,
Demirgiig-Kunt and Detragiache (1998) studied the determinants of banking crisis in
29 developing and developed countries that have experienced banking crises between
the periods of 1980 and 1994 including Turkey. By using the multivariate logit
model, they concluded that a banking crisis comes about when the macroeconomic
surrounding is vulnerable with low growth rate, high inflation, and balance of
payment crisis coupled with high interest rate. These impacts can be minimized when
banks are open for international investments which will bring about competition
among banks by improving their services but it can also be hindered by a lack of

knowledge on the conditions of local firms and domestic firms.

The research materials used in this thesis show that the 1994 crisis signals that of
2001 with the latter having more impact on unemployment than the former. The
ability of authorities to consistently implement the whole package of a stabilization
program determines its success (Collection, 2002). Mostly due to political factors,
particularly an increase in the political competition following the 1994 crisis, the

government of Turkey could not abide by this consistency theory.

In April 1994, the government launched another stabilization program, which was
backed by IMF to help solve the damages by the crisis. Even though the success of
this program was short-lived it increased exports and reduced imports in the country
which in turn improved the macroeconomic indicators in the country including

unemployment (Collection,2002).
2.2. The State Of The Turkish Economy Prior To And Post 2001 Crisis

After the early election of December 1995 which was triggered by the inability of
the government to mend the fiscal situation and the damages caused by the 1994
crisis, political concerns were more prioritized than fiscal concerns. International
Monetary Fund (IMF) discontinued its support from the government thereby not
fulfilling the last part of the agreement made in 1994. This led to a further increase in
public expenditure and the deterioration of the trade balance of Turkey (Celasun,
1999). Also, the financial crisis in Asia in the third quarter of 1998 worsen the
economic condition in Turkey thereby significantly increasing inflation,

unemployment as well as both fiscal and current account deficit. The government



then embarked on a tighter fiscal policy backed by the IMF in 1999. This policy was
to fix or peg the exchange rate which in turn was expected to spike expectations in
inflation. It was also expected for the policy to lead to an appreciation of the
currency to attract external capital inflows. Some countries for instance Brazil and
Russia succeeded in using this approach to overcome their persistent instability in
their prices regardless of the sag in their currencies. Turkey followed the same
pattern at the beginning of the program; however, a problem was encountered in the
early stage of controlling inflation which led to makers of policy abandoning the peg
which in turn led to a swift downtrend amidst high inflation (Akyiiz and Boratav

2002). This agreement was not implemented efficiently leading to the crisis of 2001.

Furthermore, the IMF reestablished a new program after the 2001 crisis which
includes systematic financial sector changes as well as the economy’s governance.
The Central Bank was allowed to operate independently which enabled the Bank to
implement policies to target inflation. The main component of this policy was a
short-term interest rate with a flexible exchange rate. During this period, the
advanced economies implemented expansionary monetary policies to reduce interest
rate which enables the financial institutions the capacity to generate credit. This
boosted the global economy by increasing both domestic and foreign direct
investment in developing countries like Turkey. According to Comert and Colak
(2014), an improvement in the various sectors of the economy was experienced but
economic issues like unemployment were not fully resolved. This diversion was

short-lived due to the global crisis of 2008 which moved Turkey into a recession.

Akyiiz and Boratav (2002) stated that the economic crisis of 2001 in Turkey was
triggered by the failure of the International Monetary Fund’s promise to stabilize the
economy in 1990 and 2000. After the economic bailout by the IMF in 2001, both
currency and financial markets were stabilized getting to the end of the year with
economic activities and employment remaining miserable. The institutions in a
country are important as they drive how severe the impact of the economic and

financial crises will be on unemployment.

The structure of employment has been transformed over the past two decades in
Turkey. Labor has moved from the agricultural sector to the services and

manufacturing sector due to the neoliberal economic policies from 1990. Irrespective



of these policies, unemployment continued to increase until 2005 and peaked at 20%
due to decreases in employment. The 2001 financial crisis, in turn, worsens the
already deteriorated state of unemployment. This impact is more profound in female
unemployment than male unemployment and it is in line with findings of

(Verlagsgesellschatft et al., 2010; and Comert 2018).
2.3. The State Of The Turkish Economy Prior To And Post 2008-2009 Crisis

Meanwhile, the global economic crisis of 2008 from the USA in the last quarter of
the year 2007 was due to the failure of the market mechanisms to check and audit its
operations which spread throughout the globe. In anticipation of sustaining economic
growth, decrease government debt, and lower the current account deficit, the Federal
Reserve in the US followed a low interest rate policy (Taylor, 2011). This led to
competition in the banking sector making credit attractive to all groups of people.
The unchallenged credit access led to consumers over borrowing leading to an
increase in the fragility of the financial system. Coupled with the collapse of the
boom in the mortgage system led to the 2008 crisis which spread throughout the
world especially the developing world as they depend on developed countries in
terms of export and loans. The banking sector of Turkey was not severely affected
because most of the banks are locally own (Comert and Ugurlu, 2008). The crisis
rather affected Turkey through global inter linkages and the developed computer
technology which occurred at a lower unemployment rate than that of 2001 leading

to a lesser impact on unemployment as compared to 2001.

The 2008 economic crisis also affected the Turkish economy through its expectation,
trade as well as financial channels. It affected exports thereby reducing the
production in Turkey which was worsened by the fall in the financial flow into the
economy. As Comert and Colak ( 2014) stated the Turkish economy was one of the
worst among the developing countries and the worst growth performance after World

War II. The state of key macroeconomic indicators is summarized below.



Table 2.1. The State of Macroeconomic Indicators Before And In The Year of

Each Crisis
YEARS

INDICATORS 1993 1994 2000 2001 2007 2008 2009
GDP PER CAPITA 5.93 -6.17 5.03 -7.35 3.78 -0.35 -5.91
GROWTH (%)
GDP GROWTH (%) 7.65 -4.66 6.64 -5.96 5.03 0.84 -4.7
INFLATION RATE (%) 66.09 105.21 54.91 54.4 8.75 10.44 | 6.25
UNEMPLOYMENT RATE 8.96 8.58 8.38 10.36 8.87 9.71 12.55
(%)
ANNUAL CHANGE (%) 0.45 -0.39 -1.19 1.89 0.15 0.84 2.84

Source: WORLDBANK (2020)

Table 2.1 shows how some macroeconomic indicators were affected during each of
the three crises. GDP growth, as well as GDP per capita, saw a decline in all the
three pre-crisis periods. The magnitude of the decline was the highest in the
2008/2009 crisis. GDP per capita declined from 5.93% in 1993 to -6.17% in 1994,
fell from 5.03 in 2000 to -7.35 in 2001, and in 2008 it dropped from 3.78 to -0.35 and
further decreased to -5.91 in 2009. Furthermore, the decline in GDP growth is
massive in the crisis of 2001 with a decline of -5.96 from 6.64 in 2000. Also,
inflation records its highest level as 105.21% in 1994 which is the highest. The value
of inflation is also highest prior to the crisis of 1994 than the rest of the crisis with

that of 2007 being the lowest.

Unemployment at the end of 2009 was recorded as 12.55% with a change of 2.84
which overtakes the previous crises as this crisis was caused internationally and the
country had no control in the short term. During the crisis of 1994 unemployment
rate declined by 0.39 percentage points which was due to the increase in employment
experienced towards the end of 1994 from the government policies implemented at

the time.




CHAPTER III

LITERATURE REVIEW

This study aims to examine the link between macro aggregates and unemployment
and how unemployment for different groups of workers was affected during the three
crises periods in Turkey. In that regard, it is part of the literature that investigates
unemployment at the macro level and its cyclical behavior. In the following
subsections, I provide a review of the literature that studies unemployment
concerning the macro variables that are used in this study. Hence the following
subsections provide both an overview of the literature and motivate the choice of

variables used in the empirical model.
3.1. Unemployment And Economic Growth (GDP)

Various studies on the impact of GDP growth on unemployment indicate a negative
relationship between them. This relation is formulated as Okun’s law in the
economic literature. According to Arthur Okun, a percentage increase in real GDP
growth above the trend decreases the rate of unemployment by 0.5% by using three
different models on data from the US economy (Okun, 1962). Weber (1995)
checked the cyclical output on cyclical employment in the USA before and after
World War II and found a negative relationship between them with a coefficient of -
0.36.Altun6z (2019) applied it for the Eurozone regions and found a negative
relationship between unemployment and GDP though the cointegration coefficient is
lower as compared to that of the US and other developed countries. The coefficient
of male unemployment in absolute terms is higher and more sensitive to the business
cycle than female unemployment. This is because males are employed in sectors like
construction, electronics, and engineer which are very sensitive (Brincikova and
Darmo, 2015). This is also the case for the Scandinavian countries (Hutengs and
Stadtmann 2014). Moreover, Salman and Shukur (2014) found that GDP granger
causes both total unemployment and male unemployment but the reverse is not the

case in Finland. However, the female unemployment has no relationship with GDP.
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Khan et al. (2014) also modeled the relationship between unemployment and GDP in
Pakistan and found a negative relationship. According to their results, a percentage
point decrease in unemployment is triggered by a 0.36% increase in GDP. These
findings help policymakers in implementing policies that boost economic growth
which in turn decreases the unemployment rate in an economy. The findings of Al-
hosban and Edienat (2017) confirmed  the inverse relationship between

unemployment and GDP in Jordan for the 1982-2016 period.

Furthermore, Sogner (2001) used the Markov-Chain Monte Carlo method to
investigate the relation between unemployment and GDP in Austria from 1977
to1995. The results of this study show that to decrease unemployment by 1
percentage point, GDP needs to increase by 4.16%. Appiah et al. (2020) used panel
data analysis on Sub-Saharan African countries to analyze how employment,
unemployment, and GDP are related and they ascertain a negative relationship
between GDP with female unemployment, male unemployment as well as total youth
unemployment. Bonaventura et al. (2018) assess how GDP affects unemployment in
terms of gender in the Italian regions. The northern regions of Italy had higher GDP
growth which is more sensitive to a negative change in female unemployment
compared to male unemployment. The southern regions on the other hand are
characterized by lower GDP with a higher level of unemployment which is

insignificant for female labor.

Dogan (2012) investigated how unemployment responds to some macroeconomic
variables in Turkey by using quarterly data from 2000 to 2010. He concluded that
unemployment responds negatively to an increase in economic growth, export, and
inflation but responds positively to exchange rate, interbank interest rate, and supply
of money. Veysel et al. (2018) also found a decline in unemployment and crimes as

the GDP increases in Turkey.

On the contrary, the Okun law is not applicable in some countries as they have
different settings from the US. Dorel (2008) investigated how unemployment and
GDP are interdepended in the Romanian economy. The results of this study suggest
that the inverse relationship is not applicable in Romanian in the pre- accession
period to European Union. This is associated with the impact of other factors
affecting unemployment aside from GDP in the region. Furthermore, it is crucial to

assess how the GDP affects unemployment in the long run. Hatti and Larsen ( 2004)
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found a variation between unemployment and economic growth in some countries
after checking the long-run impact of some macroeconomic indicators on
employment from 10 countries from 1913 to 2016. They attributed these differences
to institutional diversity and labor market policies. Aktar and Ozturk (2009) also did
not find any long-run relation between unemployment and economic growth in

Turkey from the period of 2001 to 2007.

Furthermore, Gil-Alana ( 2010) conducted a test on UK, USA, and Japan for an
empirical application of a bivariate system on unemployment and GDP. The impulse
response functions showed that a positive result in output growth has a significant
negative impact on unemployment in the short run for the cases of the UK and USA
while the effect disappears in the long run. Japan on the other hand had a positive
relationship in both the short and long run which was not significant. From the period
of 1998-2017, Tru ( 2019)found that the expenditure of government on education
increases tertiary enrollment as well as GDP which in turn decreases the

unemployment rate. However, this relationship does not exist in the long run.

In conclusion, we can infer from these studies that GDP is related negatively to
unemployment in the short run but no relationship exists among them in the long run

as other factors set in to distort their relation.

3.2. Unemployment And Export

In solving the issue of unemployment in developing countries, the stimulation of
labor-intensive products for export is encouraged. Normally the relationship between
unemployment and export is not visible in the first year of an economic boom until
the subsequent years (Moller, 1938; Nambiar, 1979; and Berzinskiene &
Juozaitiene, 2011). It is costly and risky for firms to export abroad due to a lot of
factors ranging from tariffs, subsidies, foreign market entry cost (beachhead cost),
the flexibility of the labor market, exchange rates among others. These normally
affect the prices of the exported product as well as the profit of the firm which in turn
determines the number of labor to employ. Also, the type of policies put in place has
a significant impact on how export will relate to unemployment (Janeba, 2009). For
instance, Gaddis and Pieters ( 2012) found that the trade liberalization in Brazil in
the period of 1987-1994 increased the labor force participation of females as well as

female employment within this period while male unemployment and market
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insecurity increased among men. This is due to the movement of employment from

the agriculture and manufacturing sectors to trade and other services.

Porto (2008) studied how a 10% increase in the export prices of agro-manufactured
products affects the labor market in Argentina. According to the results of this study,
an increase in the labor force participation rate by 0.61% led to a decline in
unemployment by 1.23% and an increase in expected wages by 10.3%. Yabuuchi
(2003) examined how export processing zones (EPZ) on factor rewards affect
domestics intermediate good producing sector, national income, and unemployment
in developing countries. An increase in the EPZs is found to increase foreign capital
investment leaving national income and domestic factor reward unchanged. This

further decreases intermediate output and increases urban unemployment.

A fall of unemployment up to double digits was predicted in the USA in the Post
World War II, which did not materialize due to an increase in the export surplus
immediately after the war. This was achieved through an increase in GDP in 1946
and 1947 (Taylor et al.,2011). Chang (2005) used the VAR method of variance
decomposition and impulse response function to check how dynamic the relationship
between foreign direct investment, economic growth, unemployment, and trade is.
Their findings on export also showed a negative relationship with unemployment. It
can then be concluded that export has a negative relationship with unemployment

even in the long run.
3.3. Unemployment And Debt

Higher government debt relative to GDP is connected to an increase in public
spending which in turn increases the unemployment rate in the long run. This
increase in unemployment is worsened as the future generation pays the increase in
the tax burden. However, if public borrowing is invested in capital projects that
create employment and impact on other macroeconomic indicators positively then it
is worth borrowing (Buselic & Bosna, 2019; Sundaram & Chowdhury 2013). In
studying how the budget balance affects unemployment, Von Thadden and Kaas (
2004) studied how the economy reacts to a shock under each policy. Unemployment
is higher under a balanced budget as the government needs to raise taxes to finance
the budget while an unbalanced budget on the other hand allows the government to

leave the tax rate unaffected thereby creating new jobs to reduce unemployment. As
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found by Tomic (2018) youth unemployment is worsened by low GDP growth,
high public debt, corruption, high level of remittances, and a lower share of

construction in the European Union.

Knapkova et al (2019) used data for Slovakia from1995-2016 to examine the
macroeconomic variables that have a significant impact on the incurrence of public
debt. They find that the most significant indicators are the growth of GDP, the size of
the public sector, government bonds, openness of the economy, and unemployment.
Cahyadin and Ratwianingsih (2020) studied how external debt, exchange rate and
unemployment are related in selected ASEAN countries (Malaysia, Thailand,
Indonesia, and Philippines) during 1980-2017 by using ARDL-ECM and
GRANGER Causality Test. Their results show a co-movement between these

variables and they granger cause each other as well.

Furthermore, the end of the 2008 crisis left many countries with higher levels of debt
per GDP. This affected many macroeconomic indicators such as unemployment,
inflation, and government budget deficit negatively. Kure¢i¢ and Kokotovi¢ (2016)
analyzed how these variables correlate with debt in the 15 countries in European
Union. They conclude that a statistically significant correlation exists between the
public debt to GDP ratio and the unemployment rate. However, this relationship is
stronger for Portugal, Italy, Greece, and Ireland due to their highest level of public
debt ratio to GDP. Also, long-term unemployment is one of the key geneses of over

indebtedness (Grotliischen et al. 2019).
3.4. Unemployment And Labor Force Participation Rate

The link between unemployment and labor force participation rate has a key
connection with the labor market functions both theoretically and empirically. The
relationship between these two variables is linked with the discouraged worker effect
or the added worker effect while the unemployment invariance hypothesis shows no
relationship in the long run. Apergis and Arisoy (2017) assessed the discouraged
worker invariance in the USA labor market and found a negative relationship
between unemployment and labor force participation rate. This result shows how
dominant the discouraged worker effect is across the US. The unemployment rate
and labor force participation are high though the duration of unemployment is

appreciably low (Ahn & Hamilton, 2019). Both unemployment and labor force
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participation rate have been declining after the 2008 economic crisis. The high
unemployment rate following the recession discouraged a lot of unemployed workers
from entering the labor force thereby decreasing the unemployment level (Hornstein

& Rhodes, 2013).

Tansel and Ozdemir (2018) examine the long-run relationship between
unemployment and labor force participation rates in appraising how valid the
unemployment invariance hypothesis is in Turkey by using ARDL bounds testing
and Gregory Hansen cointegration methods. The results showed no long run relation
between unemployment and labor participation for the period of 2000-2011 in
Turkey. On the other hand, Kakinada and Miyamoto (2012) used cointegration
analysis to exhibit the existence of a long-run negative relation between male
unemployment and labor participation in Japan. This result is not the same for female
labor. However, a counter result was found by Altuzarra et al.(2019) after using the
same methodology in Spain. Their results showed no long-run relationship between
unemployment and labor force participation for male workers but a relationship
exists for females. Tansel et al. (2016) also did not find any long-run relation for the
two variables in Turkey supporting the unemployment invariant hypothesis in the

country.

Over time the participation of females in the labor force has been increasing and this
is due to an increase in female educational attainment, the ability to postpone
fertility, and then change in the general attitude towards female employment. The
quota of females in part-time employment is quite high in some OECD countries that
have high female employment (Tasseven et al. 2016; Riboud,(1985). Tasseven et al.
(2016) investigated the determinants of female labor force participation in the OECD
countries for the period of 1990-2013 and they found a positive and significant
impact of the unemployment rate, GDP per capita, and fertility rate on female labor
participation with fertility rate having the highest impact. Nonetheless, Gasparini and
Marchionni (2017) found a slowdown in the labor force participation rate for females
especially married women in Latin America due to the increase in economic growth
in the region after the 2000s. This led to a reduction in unemployment and an
increase in wages for male partners as well as a rise in social assistance which

discouraged females from entering the labor market.
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Lastly, the relationship between unemployment and labor force participation rate is
ambiguous and depends on other factors under consideration. Studies using cross
section data yield different results from those that use time series data. The source of
bias in cross-section is due to the lack of acknowledgment of the fact that labor
participation and unemployment are determined simultaneously in the local labor
market which is stable over time and related to other forces while the variation in
economy-wide unemployment is due to aggregate demand (Fleisher & Rhodes,

1976).
3.5. Unemployment And Economic Crisis

The magnitude of the effect of an economic crisis on employment depends to some
extent on the degree of labor market flexibility, labor market policies, and the period
we are looking at. Bernal-Verdugo et al (2012.) investigated the impact of financial
crisis on 97 countries within 28 years. Their findings suggest that in the short term
the negative effect of a crisis on employment is more profound but it fades away in
the medium term in countries with flexible labor institutions unlike those with stiff
labor market institutions. Again, policies implemented in the labor market during a
crisis have a positive impact on employment in the medium term. The institutions in
a country are important as they drive how severe the impact of an economic and
financial crisis will be on unemployment. Jianu (2019) showed that exclusive
institutions are more vulnerable to shock to the economy and do not resilient easily

as inclusive institutions in the European Union.

Unemployment is the main channel through which the weight of a crisis is measured
as it affects the social development of the people. Qerimi and Sergi (2017a)
investigated the nature and how the 2008 economic crisis affected employment in
South-Eastern Europe. They found an unequal effect on particular groups in the
region which are women and children, the minorities, as well as migrants and this
has worsened the unemployment condition in the region with an increase in the
social gap within groups. To help minimize or deal with this impact they suggested a
reform in both economic and democratic governance, strengthening of the
institutional setting which will help fight corruption and boost cooperation and
competition in the region. Grekousis,(2018) studied how the 2008 global crisis
affected the unemployment in the European Union by using data between 2008 and

2013. Their results show countries like Portugal, Italy, Greece, and Spain
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experienced higher unemployment rates while Germany, Austria, and the
surrounding regions experienced more resilient outcomes with the lower

unemployment rate.

Economic crises result in the mobility of labor which may mitigate the negative
effects of the crisis on labor markets. Labor decides to move conditional on
accessibility and availability of a better standard of living elsewhere which worsens
the impact of the crisis on the labor market. In Wiesbock et al.(2016) they find that
the mobility of labor from the Czech Republic, Hungary, and Slovakia to Austria
increased after the 2008-2009 crisis with the majority seen among the most
vulnerable group of workers; young, female workers, and the lowly educated
workers and this is due to the gradual opening of the Austrian labor market. This
minimized the negative impact of the crisis on the unemployment in their home
country. Also, there was a rise in economic demand for labor in Austria during the
same period. Contrary to this view, Mohino and Urefia (2020,) proposed that
governments should work on controlling the level of income disparities among
workers to reduce the movement of labor following an economic crisis. Also,
policies should be put in place regarding immigration and residential mobility as a
movement of labor causes segregation between both the cities labor migrated from to

the cities migrated to.

Tambunan (2010) studied the impact of the East-Asian crisis of 1997-98 and the
global financial crisis of 2008-09 on the key macroeconomic variables in the
Indonesian economy. They found a decline in the impact of the second crisis as
compared to the first crisis. The impact of the 2008/09 crisis was higher on Hong
Kong, China, and Singapore due to their dependence on export. However, the impact
was lesser on Indonesia because they have a large informal sector that absorbed the
labor displaced by the crisis. Also, Kroeger and Meier (2011) studied the 2008/2009
crisis on the labor market of Tajikistan and found that the self-employed were
affected more than the wage employed. Also, the probability of entering
unemployment, inactivity, and unpaid work increased in the period of crisis with

females, young and very old individuals being at more risk than the male.

Regarding Turkey, not a lot of empirical work has been carried out concerning the
impact of an economic crisis on the labor market. Kahyalar, Ouattara, and Fethi

(2020) studied the overall crises from the period 1980 to 2011 in the informal sector
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of Turkey. They found a negative impact of each crisis on the labor market of
Turkey. Verlagsgesellschaft et al. (2010) used Ordinary Least Squares on a time
series data between the period of 1996 and 2010 to investigate which of the 2001
internal crisis and the 2008 external crisis mostly affected the unemployment among
the youth in the labor market of Turkey. Their findings suggested an overall
significant increase in unemployment within the periods of study with female youth
affected most. This impact on female youth is worse in the 2008/2009 crisis than in
the rest of the crisis. On the other hand, the crisis of 2001 had a prolonged negative
impact at a higher rate on employment than that of 2008 due to the stability of the
economy and higher growth rate after the 2001 crisis. The main contribution of this
thesis is to be the first work done assessing the impact of the 1994, 2001, and 2008-

09 crises on the unemployment of Turkey in terms of gender.

Unlike Verlagsgesellschaft(2010), this study uses Vector Autoregression with
exogenous variables (VAR X). This method is chosen because the three crises are
added to the VAR model as a dummy and treated as exogenous variables. VARX
model is used to model a time series of multivariate variables that are interconnected
and influenced by their lags. It also models an exogenous variable that influences the
endogenous variables. The model makes it possible for the study of the dynamics of
each of the crisis dummies (1994, 2001, and 2008 crisis) and their impact on

unemployment.

Nevertheless, the empirical results in this study are similar to the findings of
Verlagsgesellschaft (2010) as the crisis of 2001 had the most intense impact on the
labor market of Turkey especially the male unemployment: over 58 percent of males
were unemployed during this period while 43 percent of female were unemployed.
Furthermore, the 2008/09 crisis increased female unemployment (45%) more than
the male (21%). Contrarily, the crisis of 1994 did not have any impact on the labor
market as the expansionary policy implemented by the government in the last quarter
of 1994 canceled out the increase in unemployment experienced at the beginning of
the year. Furthermore, the combined impacts of the three crises were higher for

female unemployment (19%) than male unemployment (11%).
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CHAPTER IV

DATA AND METHODOLOGY

4.1. Data

This study aims to assess whether there are any differences in the economic impacts
of these three crises on the labor market. To serve this purpose, I use annual data
covering the 1990-2019 periods. This period is considered to check the impact of
before, during, and after the crisis on unemployment. The data on Gross Domestic
Product (GDP), external debt, and export were retrieved from the database of World
Bank Development Indicators (WDI). Unemployment and labor force participation

rates are obtained from the International Labor Organization (ILO).

Below is table 4.1 that summarizes the variables and their sources as well as how

they are denoted in this study as well as their frequencies.

Table 4.1 Variables And Data Sources

Definition Variable Data Frequency Data source Data Period
Total

T.UMP Annually ILO 1990-2019
Unemployment
Female

F.UMP Annually ILO 1990-2019
Unemployment
Male

M.UMP Annually ILO 1990-2019
Unemployment

Gross Domestic

GDP Annually WDI 1990-2019
Product
Export EXP Annually WDI 1990-2019
Labor Force

LFPR Annually ILO 1990-2019

Participation Rate
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Table 4.1 (Continued)

Government Debt | DEBT Annually WDI 1990-2019
Author’s
1994 Crisis 1994 Annually o 1990-2019
compilation
Author’s
2001 Crisis 2001 Annually o 1990-2019
compilation
. Author’s
2008/09 Crisis 2008 Annually o 1990-2019
compilation

To analyze the data further, a time series for all the variables are presented below.
Figure 4.1 shows the time series for all the dependent variables in rate while figure
4.2 shows that of the log of unemployment. All three variables follow the same trend
during each of the crises but the female unemployment rate exhibit smaller declines
from 1990 to 1994 in figure 4.1. The crisis of 2008 had the highest increase in the
unemployment rate while that of 1994 had the lowest increase in all three indicators.
The female unemployment rate did not decline as much as the rest after the crisis of
2008 and increased swiftly after 2012 than the remaining rates. Figure 4.2 on the
other hand shows the log lines of each series. All the three series lie between 6 and
43 with the log of male unemployment laying on a higher percentage than the log
female unemployment. Both male and female unemployment as well as total
unemployment declined in the crisis of 1994 but increased in the two remaining
crises. With the crisis of 2001, unemployment increased continuously till it peaked in
2005 then declined until the 2008 crisis set in. The rate of increase in female
unemployment after the 2008 crisis is higher than the male unemployment which is

exactly what we see in Figure 4.1.
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Figure 4.1 Unemployment Rate Time Series

Note: Female unemployment rate is the percentage of unemployed female over the all females in the
labor force. Male unemployment rate measures the percentage of unemployed males in the labor
force. Total unemployment rate is the percentage of the overall unemployed people in the labor force

and it shows the average for both male and female unemployment.
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Figure 4.2 Log Unemployment Time Series
Note: The log of each of the series takes the percentage change of the series from their unit change.

Figure 4.3 also shows the time series graph for exports and GDP. Both series have
been increasing with GDP starting from about 500 billion liras while export starting

from180 billion liras. Both series have been increasing exponentially from the 1990s
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till date though there was a decline in each of the crises. Export declined from 1998

till 2001 and increased until it peaked at 2007 but did not stay for long then fell

during the crisis of 2008/2009 then rises. GDP looks almost like a straight trend

without obvious peaks and downs. The decrease in 2008 was a sharp one as

compared to the other two especially the crisis of 2001 which took longer to return

upward.
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Figure 4.3 Export and GDP Time Series

Note: Export is plotted against the secondary axis .i.e. the axis on the right while GDP is plotted at

the left axis (primary). Both the export and GDP are measured in Billions of US Dollars.

Lastly, Figure 4.4 shows the time series for external debt which fluctuates a lot at an

increasing rate. The external debt increased in each of the crises except the crisis of

2008. Though it declined, it has the highest figure (14 billion liras) among the three

crises. External debt declined from 2008 until 2012 then increased afterward.
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Figure 4.3 External Debts

Note: the external debt is measured in billions of dollar. It measures the total amount of money
borrowed by Turkey from foreign countries aside Turkey which also represents the liabilities of

Turkey.

Table 4.2 below also shows the summary statistics for the whole sample of the
endogenous variables in this study. Labour force participation rate (LFPR) is
measured as a rate of total employment while total unemployment (T.UMP), male
unemployment (M.UMP), female unemployment (F.UMP), external debt (DEBT),
Gross Domestic Product (GDP), and export (EXP) are in the log form. Total
unemployment has an average value of 7.71 which is the highest among the
dependent variables with female unemployment having the lowest average value of
6.51. It is also the same when it comes to their median, maximum, and minimum
values. LFPR has the highest values regarding its average, median, maximum as well
as minimum. On the other hand, female unemployment (F.UMP) is the variable with
the lowest value in all cases. Also, LFPR deviates from its mean more than the rest
of the variables with male unemployment (M.UMP) having the lowest deviation.
The null hypothesis for the Jaque-Bera test is that the data is normally distributed
against the alternative hypothesis that the data is not normally distributed. From the
descriptive analysis table below, at the 5% significance level, none of the indicators
are normally distributed. Again, all the series are positively skewed except for

export which is negatively skewed.
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Table 4.2. Descriptive Analysis

Descriptive statistics

Total Male Female LFPR (%) | External GDP EXPORT
Unemploy | unemploy | unemploy debt (In)
1
ment (In) | ment (In) ment (In) (In)
(In)
Mean 7.71 7.34 6.51 50.30 23.07 27.54 25.19
Median 7.71 7.32 6.43 50.54 23.09 27.51 25.36
Maximum 8.39 7.89 7.46 56.82 23.63 28.20 26.24
Minimum 7.31 6.97 5.96 45.06 22.59 26.96 23.72
Std. Dev. 0.28 0.23 0.41 3.34 0.25 0.39 0.86
Skewness 0.49 0.23 0.77 0.12 0.03 0.21 -0.31
Kurtosis 2.48 2.38 2.55 2.11 2.72 1.78 1.65
Jarque- 1.57 0.74 3.25 1.08 0.10 2.08 2.74
Bera
Probabilit 0.45 0.69 0.19 0.58 0.94 0.35 0.25
y
Sum 231.34 220.32 195.36 1509.11 692.20 826.27 755.77
Sum Sq. 2.33 1.59 4.98 324.63 1.83 4.57 21.59
Dev.
Observatio 30 30 30 30 30 30 30
ns

Source: Author’s compilation
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The series is further divided into four periods; 1990-1994, 1995-1999, 2000-2004,
and 2005-2009 to analyze it further. Table 4.3 below presents the analysis for all four

periods. The unit of measurement is the same as the total variables. Labor force

participation rate (LFPR) still stands out as the variable with the highest values by

looking at the mean, median, maximum, and minimum while female unemployment

has the lowest values. In each of the periods, none of the series is normally

distributed as the probabilities of the Jarque-Bera are all rejected at the 5 %

significant level. Each series is either distributed platykurtically (having an excess of

the kurtosis in the negative leg) or leptokurtically (with a positive excess kurtosis) in

one or all the periods.

Table 4.3. Descriptive Analysis for Division

FROM 1990-1994

Total Male Female Expor | GDP (In) | Externa | LFP
unemploymen | unemploym | unemployment | t (In) 1 debt R
t (In) ent (In) (In) (In) (%)
Mean 7.48 7.15 6.20 23.86 20.87 22.68 | 54.86
Median 7.50 7.19 6.20 23.85 20.81 22.67 | 55.44
Maximum 7.54 7.22 6.26 24.05 22.08 22.76 | 56.82
Minimum 7.39 7.00 6.11 23.73 19.79 22.60 | 51.56
Std. Dev. 0.06 0.09 0.06 0.13 0.91 0.06 2.14
Skewness -0.67 -1.22 -0.56 0.41 0.16 -0.12 | -0.71
Kurtosis 2.12 2.87 2.19 1.81 1.72 1.74 2.11
Jarque- 0.54 1.25 0.40 0.43 0.37 0.34 0.59
Bera
Probabilit 0.76 0.53 0.82 0.81 0.83 0.84 0.74
y
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Table 4.3 (Continued)

Sum 37.39 35.74 31.00 119.3 104.35 113.42 | 2743
1 0
Sum Sq. 0.01 0.03 0.01 0.07 | 3.28 0.02 18.24
Dev.
Observati 5 5 5 5 5 5 5
ons
FROM 1995-1999
Total Male Female Expor | GDP External debt | LFP
unemploymen | unemploym | unemploym | t(In) (In) (In) R
t (In) ent (In) ent (In) (%)
Mean 7.40 7.07 6.13 24.51 | 24.13 22.92 52.34
Median 7.38 7.06 6.15 24.57 | 24.08 22.89 51.84
Maximum 7.52 7.18 6.25 24.77 | 25.40 23.08 53.47
Minimum 7.32 6.97 5.96 24.24 | 22.77 22.85 51.69
Std. Dev. 0.08 0.08 0.11 0.20 1.09 0.09 0.83
Skewness 0.45 0.21 -0.60 -0.16 | -0.05 1.11 0.52
Kurtosis 1.89 1.77 2.20 1.84 1.53 2.68 1.44
Jarque- 0.43 0.35 0.44 0.30 | 045 1.05 0.73
Bera
Probabilit 0.81 0.84 0.80 0.86 | 0.80 0.59 0.69
Yy
Sum 37.01 35.35 30.67 122.5 | 120.6 114.61 261.7
6 7 1
Sum Sq. 0.02 0.03 0.05 0.16 | 4.72 0.03 2.76
Dev.
Observati 5 5 5 5 5 5 5
ons
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Table 4.3 (Continued)

FROM 2000-2004

Total Male Female Expor | GDP | External debt | LFP
unemploymen | unemploym | unemploym | t(In) (In) (In) R
t (In) ent (In) ent (In) (%)
Mean 7.66 7.36 6.31 2491 | 26.54 23.13 47.71
Median 7.78 7.47 6.43 24.82 | 26.62 23.17 48.27
Maximum 7.82 7.51 6.50 25.29 | 27.09 23.25 48.80
Minimum 7.31 7.01 5.96 24.72 | 25.87 23.00 45.96
Std. Dev. 0.22 0.21 0.23 024 | 049 0.11 1.22
Skewness -0.93 -1.01 -0.70 0.82 | -0.28 -0.26 -0.57
Kurtosis 2.27 2.42 1.85 2.17 1.68 1.31 1.68
Jarque- 0.83 0.92 0.69 0.70 | 0.42 0.65 0.63
Bera
Probabilit 0.66 0.63 0.71 0.70 | 0.81 0.72 0.73
y
Sum 38.31 36.82 31.53 124.5 | 132.6 115.66 238.5
7 9 7
Sum Sq. 0.19 0.18 0.21 0.23 | 0.97 0.05 5.95
Dev.
Observati 5 5 5 5 5 5 5
ons
FROM 2005-2006
Total Male Female Expor | GDP | Extern LFPR
unemploym | unemploymen | unemployment | t (In) (In) | al debt (%)
ent (In) t (In) (In) (In)
Mean 7.74 7.43 6.44 25.68 | 27.49 | 23.20 45.72
Median 7.73 7.41 6.43 25.73 | 27.51 | 23.20 45.79
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Table 4.3 (Continued)

Maximum 8.02 7.70 6.74 2592 | 27.64 | 23.29 46.64
Minimum 7.58 7.26 6.27 2543 | 27.25 | 23.10 45.06
Std. Dev. 0.18 0.17 0.19 0.19 0.17 0.08 0.67
Skewness 0.75 0.73 0.79 -0.03 | -048 | -0.12 0.24
Kurtosis 2.30 2.27 2.34 1.83 1.81 1.73 1.69
Jarque- 0.57 0.55 0.61 0.29 0.49 0.35 0.41
Bera
Probabilit 0.75 0.76 0.74 0.87 0.78 0.84 0.82
y
Sum 38.72 37.14 32.20 128.3 | 137.4 | 116.00 228.60
8 3
Sum Sq. 0.13 0.12 0.14 0.15 0.11 0.02 1.79
Dev.
Observati 5 5 5 5 5 5 5
ons
4.2. Chow Break Test

A structural break occurs when an event affects the trend of a particular series. It
distorts or truncates the movement of that particular series. This difference can be
visible between the past and the future movement in the series. A Structural break
can be detected exogenously when the date of the break is known or endogenously

when the date is unknown.

The 2001 economic crisis marked a turning point for the Turkish economy as it
brought together structural reforms that affected the whole economy. These structural
reforms changed almost all the macroeconomic indicators in the economy including
unemployment. Also during this period, the female participation rate in the labor
market increased. This brought about a break in the series (Kara, 2018).

Furthermore, in the year 2014 Turkish Statistical Institute made a revision which
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resulted in a change in the definition of unemployment and updating the projection of
the population registration system. These breaks make the series pre-2001 and pre-

2014 not comparable to that of post-2001 and 2014.

Since the dates of these structural breaks are known the right test to detect whether
the break affected the unemployment series is the chow test proposed by Chow
(1960). The Chow test can be used in two ways; by plotting the series and
confirming the results or by using the F-statistics which has a null hypothesis of no

break point against the alternative hypothesis of a breakpoint.
HO: al = a2,b1 = b2 and c1 = c2
Ha:al # a2,b1 # b2 and c1 # c2

Where al, bl, and cl corresponds to values before the break and a2, b2, and c2
values after the break. If the F-stats is not significant, we fail to reject the null
hypothesis of no break. The F-stats is obtained after running the initial regression and
then performing the Chow test. However, if the null hypothesis is rejected then there
is a need to model the break; a new dummy variable is created which takes 0 for all
the years without the break and 1 for years with the break. A new series is then
generated with the dummy variable for all the regressors in the model. After

regression of the second series, the dummy is interpreted just like any other variable.
4.3. Stationarity Test

Data from time series are normally not stationary due to the change of their mean and
covariance over time. This implies that a shock to the series will have a permanent or
an exponential effect. This calls for the usage of a test that considers structural break.
There has been quite a number of unit root test in light of a structural break and unit
root in time series. These tests differ in terms of the number of breaks in the data, the

null hypothesis to be tested, and lastly, the presence of a trend or not.

Nelson and Plosser (1982) proposed unit root in macroeconomic variables and this
has gain momentum since then. Their finding further gained impetus when Perron
(1989) emphasized the need to consider structural breaks in the process of testing for
a unit root. Standard unit root test Augmented Dickey-Fuller (Dickey & Fuller, 1979)

gives bias results toward the non-rejection of the unit root in a series with a break. To
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deal with this, Perron (1989) recommended the inclusion of a known or an
exogenous structural break in the Augmented Dickey-Fuller (ADF) test. This led to a
lot of authors proposing how to determine structural break endogenously (Zivot and
Andrews, 1992; Lumsdaine and Papell, 1997). However, there was criticism against

these endogenous tests for how they treat the null hypothesis under the breaks.

The traditional (ADF) test is basically in to estimate the coefficienta. In this regard,
the equation below test for unit root with the null hypothesis of a = 0 (non-

stationary) against the alternative hypothesis of a < O(stationary).Ay, = u + ft +

aye—1 + Z{'C=1 Ci Ayiq + & (1)

Where Ay, is the first difference of the time series in question, t is time trend and k is
the amount of lags added to the model in order to make ¢, the residual a white noise
meaning it has a constant variance with a zero mean. In determining the lag length
(k) the information criteria used are Schwarz Bayesian Criterion (SBC) and Akaike

Information Criterion (AIC).

However, Perron (1989) proposed a known exogenous break which was in line with
the asymptotic difference theory. He modified the traditional (ADF) to include a
dummy to represent the exogenous structural break. To test for unit root he outlined
three equations which consider three types of structural break as specified by (Glynn
et al, 2007);

x¢ = a9+ a;DU; +d(DTB); + Bt + pxe_q + Xiey OiAxeq + &, 2)
Xe = ag +yDTy *+ft + pxey + 2?:1 PiAx,y +er  (3)

x; = ag +a;DU; +d(DTB), + yDT, + Bt + px;1 + Yo, 0iAx, 1 + e, 4)

Equation (2) takes into consideration a break in the level or the intercept of the series
thus the change in the growth of the model. Equation (3) takes the break in the rate at
which the series grows (slope) and lastly equation (4) allows for both impacts at the
same time. Each model has a null hypothesis of unit root with a break with an
alternative hypothesis of a broken trend stationary process. However, Christiano

(1992) criticizes Perron (1989) for proposing a known break as some data do not
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have known breaks. This has helped in emerging of different methodologies to

determine the date of a break endogenously.
4.4. Cointegration Test

Cointegration shows the long-run relationship between variables and how these
variables return to equilibrium following a shock. Cointegration also shows the linear
combination of non-identical variables of order 1 becomes stationary at order 0. The
error correction model map the I(1) variables into I(0) to reveal the long-run
relationship between the variables (Yavuz, 2014). Succeeding the introduction of
cointegration in the literature by Granger (1983) and Engle and Granger (1987), it
has been an area of serious research. The most used test for cointegration is the
residual-based test with the null hypothesis of no cointegration. This includes Engle
and Granger (1987), Phillips and Ouliaris (1990), Shin (1994), and the rank
cointegration test by Johansen (1988,1991). These results were generalized to
include a structural break. Among these tests, the Johansen test is widely used due to

its competence and works for both endogenous and exogenous variables.

In finding the cointegration among variables, Johansen (1995) proposed a method
that estimates the vector error correction (VEC). VEC is a Vector autoregression
(VAR) model which takes into consideration a long9run relation after a shock. To
determine the level of cointegration the model automatically selects the minimum lag
length order by using Akaike Information Criteria (AIC) for every model.
Furthermore, the maximum likelihood of the Johansen method has both maximum
eigenvalue statistics and trace value to help determine the cointegration vector which
in turn determines the cointegration relation. The null hypothesis for the Johansen

test is no cointegration is tested against the alternative.
4.5. Vector Autoregression X (VARX)

The econometric method used for the estimation of the models is vector
autoregression X (VARX) as it is a model used in the presence of both endogenous
and exogenous variables which was proposed by Pesaran et al (2000). Following
(Kahyalar et al, 2020), given a set of x endogenous and y exogenous variables, the

VARX model in its general form is formulated in the following form:
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-1
Ay, = ag + ayyt —Myzey + X0 Ty Azey + Py, + € (5)

Where, a, and a,, stand for the intercept and the trend coefficients respectively, II,,
is the matrices for long run coefficient while I}, stands for the short run coefficient
matrices. Also,z; = (yt'xt’), yt is the vector of endogenous variables and x; is a
vector for exogenous variables. W,, represents the coefficient of deterministic or the

coefficient of I (0) exogenous variables while w;is a deterministic variable. II
denotes a cointegrating relationship and the number of cointegrating vector is
represented by a deficient rank r. If II = O this means there is no cointegration. In
this case only the short run relation can be checked. Contrarily, if I1 # 0 then there
is a cointegrating relationship. In other words both short and long relation are

available and with r cointegrating relationship, m can be expressed as:
I1=2zw' (6)

Where, z and w are a m X r matrices of full rank and z is an error correction
coefficient while w represents the cointegrating coefficient. Fixing of intercept and
trends in the analysis of cointegration is important but due to the difficulty in determining

whether the variables have a linear trend or not, Pesaran et al. (2015) and Pesaran and
Smith (1999) proposed five different cases;

1. No intercept and no trends,

2. Restricted intercept and no trend,

3. Unrestricted intercept and no trend,

4. Unrestricted intercept and restricted trend,

5. Unrestricted intercept and trend,

The case to be adopted in this thesis is the second one. This is due to the argument of
Pesaran and Smith (1999) that case 2 is more pertinent and suitable for unrestricted

cases.

The variables of interest are total, female and male unemployment in Turkey. Hence
these are the dependent variables in our model. The independent variables comprise

both exogenous and endogenous parts. The endogenous components which also
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serve as control variables are Gross Domestic Product (GDP), labor force
participation rate (LFPR), external debt (DEBT), and exports (EXP). These variables
have effects on unemployment and they are different under each of the crises. We
will generate three dummies for the economic crises which correspond to 1 in the
year there is a crisis and 0 when there is no crisis representing the exogenous

component.

VARX models with dummy variables have been previously used in the literature;
Fomby et al. (2013) used a dummy to represent events that are related to disaster to
examine its effect on economic growth. Kahyalar et al (2020) also used dummy
variables to represent an economic crisis to check its impact on the informal sector of

Turkey.

The cointegration VARX model above i.e. Equation (1) is used in estimating the
following models. Model (1) has total employment as the dependent variable. Model
(2) also has male employment while Model (3) has female employment as dependent
variables. All the models have external debt, exports, labor force participation rate,
and Gross Domestic Product as independent and control variables. Also, dummy
variables representing each crisis as well as the dummy for the breaks are added to

the independent variables.

33



CHAPTER V

EMPIRICAL ANALYSIS AND RESULTS

5.1. Break Point Test

Turkey experienced two structural breaks in the years 2001 and 2014 respectively.
This calls for a test to check whether the breaks affected the dependent variables (log
total unemployment, log male unemployment and log female unemployment). Table
5.1 below provides the summary result of the Chow test for both breaks separately to
check the significance of the breaks on the series. From the table, the null hypothesis
is rejected at a 1% significant level for all three variables in 2001. However, none of
the series is significant in the 2014 structural break. This indicates that the series for
the 2001 break must be added to the models. To model the structural breaks, a new
dummy is created which has 1s in 2001, and zeros in the remaining years is added to
the independent variables. Howbeit, this work models the crisis of 2001 as a dummy
with ones in 2001 and 2002. In this regard, the dummy of the structural break is not
added to the model as it has high multicollinearity with the 2001 crisis dummy. The
presence of multicollinearity in a model reduces the accuracy of the estimated
coefficients and p-values cannot be trusted. Due to this the need to drop the structural

break dummy arises.

Table 5.1: Breakpoint Test

2001 structural break

Variable Wald Test | F-stats | Prob value
log total unemployment 20.48 4.10 0.00%**
log male unemployment 18.58 3.72 0.00***
log female unemployment 18.81 3.76 0.00%***

2014 structural break

Variable Wald Test | F-stats | Prob value
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Table 5.1 (Continued)

log total unemployment 3.47 0.69 0.63
log male unemployment 3.92 0.78 0.56
log female unemployment 2.35 0.47 0.80

Note: null hypothesis; no break at specified points. Alternative; there is a break at the specified point.

***represent acceptance at 1% significant level.

5.2. Stationarity Test

One of the important a priori checks in time series analysis is to check the

stationarity of the variables to make analysis and prediction accurate and easy. The

diagrams of the series in Chapter IV show a trend in the series or the availability of a

deterministic movement that moves the series away from their mean values in the

long run.

To use the specified method in this thesis unit root test which takes into

consideration the economic breaks is used to check the stationarity of the

endogenous variables; Dickey-Fuller T-Test. The summary of the unit root results is

presented in Table 5.2 below. These results show that all the variables are stationary

in the first difference at a 1% significant level.

Table 5.2: Unit Root Tests

DICKEY-FULLER T-TEST
VAR IN LEVEL IN DIFF | CON.
log total unemployment -1.84 -5.02%** I(1)
log male unemployment -3.42 -4, 775%%* I(1)
log female unemployment -1.62 -6.64%%* I(1)
log GDP -1.47 -6.18%** I(1)
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Table 5.2 (Continued)

LFPR -2.29 -6.74%** I(1)
LOG debt -2.45 SN Sk I(1)
log export -3.04 -5.48%%* I(1)

Source: Author’s compilation

Note: (i) the null hypothesis for the test is unit root and *** represent rejection at 1% significant level

(ii) trend and intercept are included in the test.
5.3. Optimal Lag Length Criteria

In economics, the dependence of a variable, for instance, A on another variable B is
rarely instant that is the response often happens within a lapse of time. This lapse is
what is termed as a lag. Adding too many lags in a model leads to a loss of a degree
of freedom. It can also lead to multicollinearity, serial correlation in the error terms,
and misspecification error. This leads to the question of how much lag length is
appropriate for a model. The easiest way out is to decide by using information
criteria like Schwarz or Akaike and selecting the model that gives the lowest value.
The choice of lag length is an empirical issue. The number of lags for annual data is
smaller ranging from 1 to 2, the appropriate lag length is from 1 to 8 lags for
quarterly data, and for monthly data 6, 12, or 24 lags can be used given adequate
data. However, some trial and error are inevitable as the selected lags may not fit the

model. This is the case in this work.

Determination of the lag structure of a VARX model before estimation is key. The
results in Table 5.3 suggest that a 4-period lag is appropriate for each model.
Running a regression with 4 lags in the VARX model needs data with a large sample
size. Given the sample size of 30 in this work, the maximum lag length that can be
used is 2. Due to this, I used 2 lags to regress all the models. This does not affect the

accuracy of the results in any way.
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Table 5.3 VAR Lag Order Selection Criteria

MODEL 1
Lag | LogL LR FPE AlIC SC HQ
0 | -18.65 NA 0.00 1.82 2.06 1.89
1 | 115.36 206.17 0.00 -6.57 -5.11 -6.15
2 | 136.05 23.87* 0.00 -6.23 -3.57 -5.47
3 | 174.06 29.24 0.00 -7.24 -3.36 -6.12
4 | 377.00 78.05 1.28e-14* -20.92* -15.84* -19.45%
MODEL 2
Lag | LogL LR FPE AIC SC HQ
0 | -18.69 NA 0.00 1.82 2.06 1.89
1 | 116.42 207.87 0.00 -6.65 -5.20 -6.23
2 | 139.95 27.15 0.00 -6.53 -3.87 -5.77
3 | 173.42 25.75 0.00 -7.19 -3.31 -6.07
4 | 300.52 48.88%* 4.61e-12%* -15.04* -9.95% -13.57*
MODEL 3
Lag | LogL LR FPE AIC SC HQ
0 | -19.78 NA 0.00 1.91 2.15 1.98
1 | 108.35 197.11 0.00 -6.03 -4.57 -5.61
2 | 124.64 18.80 0.00 -5.36 -2.70 -4.59
3 | 163.39 29.81 0.00 -6.41 -2.54 -5.30
4 | 305.67 54.72%* 3.10e-12* -15.43* -10.355%* -13.97*

Source: Author’s Compilation

Note: * shows the selected lag order chosen by the selection criterion at 5% significant level.
FPE: Final prediction error, AIC: Akaike information criterion, SC: Schwarz information

criterion, HQ: Hannan-Quinn information criterion.
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5.4. Cointegration Test

The next step is to use the cointegration technique of Johansen (1995) to find out
whether long-run relationships exist among the variables. The summary of the
cointegration results for all three models: total unemployment, male unemployment,
and female unemployment are presented below in table 5.4. From the table, the null
hypothesis for no cointegration is rejected at a 5% level significant as the trace
values of each model are greater than the critical value at this level. Also, the
probability values are lower than 0.05 which affirms this result. Furthermore, the
second null hypothesis which states the existence of at most 1 cointegrating vector is
also rejected at 5% and the trace statistics are greater than the critical values as well.

However, we fail to reject the null from near most two to at most 4.

The results then suggest the presence of two cointegration relations in each model
which indicates the existence of a long-run relationship between unemployment and
the rest of the explanatory variables. Since there is a long-run relationship among the
endogenous series then VARX with error correction term (VEC) should be used.
This will help in checking the impact of the three crises in both the long run and the
short run. We are all set to use our VARX model.

Table 5.4 Result of Cointegration Test (VAR Lag=2)

MODEL 1
Hypothesized Trace 0.05
No. of CE(s) Eigenvalue Statistic Critical Value Prob.**
None * 0.83 104.75%* 69.82 0.00
Atmost 1 * 0.73 57.10%* 47.86 0.01
At most 2 0.41 21.60 29.80 0.32
At most 3 0.24 7.51 15.49 0.52
At most 4 0.00 0.07 3.84 0.79
MODEL 2
Hypothesized Trace 0.05
No. of CE(s) Eigenvalue Statistic Critical Value Prob.**
None * 0.80 103.84%* 69.82 0.00
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Table 5.4 (Continued)

Atmost 1 * 0.73 60.26** 47.86 0.00
At most 2 0.49 24.53 29.80 0.18
At most 3 0.21 6.42 15.49 0.65
At most 4 0.00 0.10 3.84 0.75

MODEL 3
Hypothesized Trace 0.05
No. of CE(s) Eigenvalue Statistic Critical Value Prob.**
None * 0.84 102.75%* 69.82 0.00

Atmost 1 * 0.73 52.71%* 47.86 0.02
At most 2 0.33 17.06 29.80 0.64
At most 3 0.21 6.39 15.49 0.65
At most 4 0.00 0.03 +3.84 0.86

5.5. Results of VARX Analysis

The mathematical representations of the three models are presented below. II is the
coefficient of the long run variables and it shows the speed at which the variables
adjust back to equilibrium after a shock . Also, I}y is the short run coefficient while
W, is the coefficient for the exogenous variables. The crisis of 1994 actually ended in
1995 that of 2001 also ended in the last quarter of 2002 and that of 2008 ended in
2009. Due to this, the dummy 1994 consist of 1in 1993 and 1994, dummy 2001
contains 2000 and 2001 then 2008 contains 2008 and 2009 with 0 in the rest of the
years. Furthermore, the structural break dummy 2001 has 1in 2001 and O in the rest
of the years. These dummies are exogenous so they are added to the short run results

of the VARX model

AT.UMP, = ay + a;,t — IGDP,_; + NEXP,_, + IDEBT,_; +
MLFPR,_y %1 Ty AGDP,_; Y% Ty, AEXP,_; + Y2, T;,, ADEBT,_; +

2_, Ty ALFPR,_; + W,1994, + W, 2001, + ¥, 2008, + €, (Model 1)
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AM.UMP, = ay + ayyt — IGDP,_; + EXP,_; + IDEBT,_; +
MLFPR,_y %1 Ty AGDP,_; Y% Ty, AEXP,_; + Y2, T;,, ADEBT,_; +

2_, Ty, ALFPR,_; + ¥, 1994, + ¥,2001, + ¥, 2008, + €, (Model 2)

AF.UMP, = ay + a;t — IGDP,_; + EXP,_; + IDEBT,_; +
MLFPR,_y %1 Ty AGDP,_; Y% Ty, AEXP,_; + Y2, T;,, ADEBT,_; +

2_, Ty ALFPR,_; + ¥, 1994, + ¥, 2001, + ¥, 2008, + €, (Model 3)

The result of the study has been divided into three groups generated from the
regression of the three explicit models above. The null hypothesis and the alternative

hypothesis of the VARX model are given respectively where B represents a

coefficient;
HO:B =0 (the coefficient does not affect the independent variable)
H1:B #0 (the coefficient has an impact on the independent variable)

The estimation results for the long run for each model are presented in Table 5.5
below while the short run is in Table 5.6. The short-run result presents up to two lags
which is the maximum lags the data allows. These results show the summary of the
long-run cointegration and short-run relationship between unemployment and the
endogenous variables as well as the three economic crises. The long-run results in
the VARX model are interpreted with a reversed sign. For instance, a negative

coefficient is positive and vice versa.

The main aim of this work is to check the impact of the three crises on the labor
market in Turkey concerning unemployment. To achieve this, the answers to these

questions were enquired from the results:
e Did the three crises affect unemployment in Turkey during these periods?

e Was there a difference between the degree to which female and male workers

were affected by the crisis?
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e  Which of these crises had more impact on unemployment and why?
e Does economic crisis have any impact on unemployment?

The relationship between unemployment and GDP in the literature is termed as the
Okun’s law proposed by Arthur Okun (1962). This law shows the existence of a
negative relationship between these two variables and it has been confirmed in the
Euro zones and some developed and developing countries including Turkey
(Altundz, 2019; Brincikova & Darmo, 2015; Salman & Shukur, 2014 and Dogan
2012). Likewise, in this thesis GDP has a significant impact on total unemployment,
male unemployment, and female unemployment in the long run at probability values
of 1% significant level. Also, from Table 5.6, a percentage increase in GDP declines
total unemployment by 2.25%, male unemployment by 1.6%, and female
unemployment by 1.93% in the short run. Bonavetura et al. (2018) associated this
difference in the rate of impact to gender to the fact that the females are employed in
more sensitive and more flexible jobs than their male counterparts. Okun’s law does
not hold in the long run in some countries as its effect fades off and gets shadowed
by other factors. However, in the case of Turkey, there have been conflicting results.
(Sahin, et.al, 2015; Evren and Ayse, 2019, 2021,) found a negative long-run
relationship between unemployment and GDP while Aktar and Ozturk (2009) did not
find any relationship. The difference in their findings as stipulated by Evren and
Ayse (2019) is as a result of which of the variables is placed at the right side of the

equation as well as whether the fluctuation in the business cycle is considered.

Export and labor force participation have a negative impact on total unemployment
as well as male and female unemployment. The labor force participation rate is not
significant in the short run for each gender. This relationship is ambiguous and varies
from country to country (Fleisher &Rhodes, 1976). The result for the long run in this
thesis is contrary to the results found by Tansel and Ozdemir (2018) in Turkey for
the period of 2000-2011 except for female labor force participation rate and total
unemployment. Their results showed no correlation in the long run. This can be as a
result of the differences in the periods considered as well as the methodology used.
Our results are the same as the findings of Kakinada and Miyamoto (2012) and Ahn
and Hamilton (2019)
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By the same token, external debt has a positive impact on unemployment in both the
long and short runs. This relation occurs due to the negative impact of the external
debt on the macroeconomic variables in the economy (Knapkova et al, 2019). Also,
debt significantly increases total unemployment by 4.51% and male unemployment
by 4.6% in the long run. There is no impact on female unemployment in the long run
rather an increase of 0.54% in the short run. The findings here are confirmed by
(Cahyadin & Ratwianingsih, 2020; Kure¢i¢ & Kokotovi¢, 2016; and Grotliischen et
al. 2019).

The results in Table 5.6 show that the crisis of 1994 was insignificant but generated a
decline in total unemployment by 13%, male unemployment by 15 %, and female
unemployment by 8%. in April 1994 the government launched a stabilization
program which was backed by IMF to help solve the damages caused by the
crisis. Even though the success of this program was short-lived, it increased exports
and reduced imports in Turkey which in turn increased the macroeconomic indicators
including employment (Collection, 2002). This is the reason why the financial crisis
of 1994 did not have any impact on total unemployment as well as male and female

unemployment as the impact canceled each other.

The 2001 financial crisis caused an increase of 45% in total unemployment, 37% in
male unemployment, and 23 % in female unemployment from table 5.6. The
economy of Turkey did not recover fully from the damage of the 1994 crisis before
experiencing the crisis of 2001. This condition coupled with the movement of labor
from the agriculture sector to the manufacturing sector as well as the halt of support
from the international monetary fund further deteriorated the economy before the
2001 crisis. The 2001 financial crisis, in turn, worsens the already deteriorated state
of unemployment in Turkey. This impact is more profound in male unemployment
than female unemployment and it is in line with findings of Verlagsgesellschaft et al.
(2010) and Comert and Yeldan (2018). However, the quarterly and seasonal analysis
of the crisis with a higher impact on unemployment by Cémert and Yeldan, (2018)

showed the 2008/09 crisis to be more severe.

Howbeit, the global crisis of 2008 had a lesser impact on unemployment as
compared to the financial crisis of 2001. The number of unemployed females rose by

48% due to the effect of this crisis. 2008 crisis increased male unemployment only
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by 21%. Also, total unemployment increased by 27 % which is 18 percentage points
lower compared to the impact of the 2001 crisis. This is associated with the condition
of the Turkish economy before each of these crises. From figure 5.1, unemployment
started increasing from 2000 and peaked at 2001 and stayed at that level till 2003.
However, unemployment saw a sharp increase in 2008 following a continuous fall
from 2005. The negative impact of unemployment started to decline by early 2009.
There was an increase in the labor force participation rate of females after the crisis
of 2001 due to the loss of jobs of a lot of males following the crisis and the move of
female home production to market production. The participation of females reached
31% in 2013 from 23% in 2005 which was a decline in 1988 from about 32% (Genc
& Sengul, 2015). According to Turkstat Labor Force Statistics (2012), within the
periods of 2004 and 2012, there was an increase in the movement of female labor
from both the informal sector and the agricultural sector to the formal sector but 54%
of females are still in the informal sector. However, due to inequality in gender, this
movement has not earned better working conditions for females than their male
counterparts. Females work in lower-paying or part-time works and experience a
lower amount of income although both the labor law and constitution prohibits wage
gap in an institution. This is influenced by the level of education as those with a
higher degree are employed in higher positions and are affected lesser when there is
a shock to the economy than those in the vocational high schools (inan & Asik,
2015). That is the reason why female labor was hit most by the 2008 crisis due to the

nature of female jobs.

Table 5.5 Long Run Dynamics

VARIABLES | MODEL 1 | MODEL 2 | MODEL 3

LN GDP 2.68%** 3.03%%* 7.08%**

0.00 0.00 0.00

LN EXP 3. 11%* 2.57%%* 3.0 %%

0.00 0.00 0.00

LN LFPR 0.09%xx* 0.08##* 0.07
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Table 5.5 (Continued)

0.00 0.00 0.23
LN DEBT -4 51%%* -4.60%%* -0.99
0.00 0.00 0.65
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Figure 5.1 Unemployment in Turkey
Table 5.6 Short Run Dynamics
VARIABLES LAGS MODEL 1 MODEL 2 MODEL 3
GDP GDP_; | -1.09 149 -0.79
024 0.19 0.45
GDP,_, | -2.25% -1.60* 1.93%
0.00 0.06 0.01
EXP EXP_; | -133%* 144w 0.61
0.01 0.01 0.15
EXP_, | 025 2021 -0.68*
0.59 0.68 0.05
LFPR LFPR,_; | 0.00 -0.02 -0.01
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Table 5.6 (Continued)

0.98 046 0.75

LFPR,, | -0.05* 0.04 0.00

0.07 0.17 0.99

DEBT DEBT,_, | -027 -0.15 -0.36
026 0.62 0.16

DEBT,, | 0.18 0.15 0.54%%

032 046 0.01

1994 0.13 0.15 -0.08
0.37 035 0.52

2001 0.45%%% 0.37%* 0.23%*
0.00 0.02 0.03

2008 0.27%* 0.21%* 0.48%**
0.01 0.03 0.00

NOTE'*, **, *%* pepresents rejection of the null hypothesis at 10%, 5% and 1% respectively.

In order to check the combined effect of the crisis on the unemployment series, we

placed restrictions on each of the models to achieve so. Table 4.7 summarizes the

result for the F-stats for the joint significance of all three crises on each of the

dependent variables in each model. The null hypothesis is rejected in each of the

models at a 1% significant level except model 2 which is rejected at a 5% significant

level. This indicates that economic crisis positively and significantly impacts total

unemployment, male unemployment, and female unemployment as well. The result

also shows a higher impact on female unemployment (19.66) than male

unemployment (11.06).

Table 5.7 Result for Joint impact of Crisis on Unemployment

Model 1 (total unemployment)

Test Statistic

Value

Df

Probability

F-Statistics

13.68%#*

0.00
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Table 5.7 (Continued)

Model 2 (male unemployment)

Test Statistic Value Df | Probability

F-Statistics 11.06** 3 0.01

Model 3 (female unemployment)

Test Statistic Value Df Probability
F-Statistics 19.66*** 3 0.00

NOTE: Null Hypothesis: 1994 crisis=2001 crisis =2008 crisis=0 Alternative: 1994

crisis#2001#2008+0. *** jndicates a rejection at 1% level of significant.
5.6. Residual Diagnosis

Performing residual diagnosis after using a VARX model is important in affirming
the accuracy of a model. To check the soundness and robustness of our models, we
run the heteroskedasticity test, serial autocorrelation test, and normality test in that

regard.

Firstly, we check for the heteroskedacity of the variance which is very key as time

series variables normally have this problem.
HO: Variances are the same (homoskedastic)
Ha: variances are not the same (heteroskedastic)

The prob values for all three models are insignificant at 10% indicating the variances

of the variables are the same which is a good thing.

Table 5.8 Breusch-Pagan-Godfrey Heteroskedasticity Test.

Model 1

Chi-sq df Prob.
355.6337 330 | 0.1589
Model 2

Chi-sq df Prob.
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Table 5.8 (Continued)

342.9441 330 | 0.3004
Model 3

Chi-sq df Prob.
345.8331 330 | 0.2635

Secondly, we check for the normality of the variables by using the Jarque-Bera test.
The result in Table 5.9 shows that all the residuals of the variables in each model are

normally distributed. Also, the variables are jointly normally distributed as well.

Table 5.9 Jarque-Bera Test

Model 1

Component Jarque-Bera Df | Prob.

1 4.881295 2 | 0.0871
2 0.92183 2 | 0.6307
3 1.408225 2 | 0.4945
4 1.117758 2 | 05718
5 2.819751 2 | 0.2442
Joint 11.14886 10 | 0.346

Model 2

Component Jarque-Bera Df | Prob.

1 0.465184 2 |0.7925
2 1.59311 2 | 0.4509
3 0.945335 2 10.6233
4 1.408136 2 | 0.4946
5 0.169763 2 109186
Joint 4.581528 10 | 0.9173
Model 3

Component Jarque-Bera Df | Prob.
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Table 5.9 (Continued)

1 0.50436 2 10.7771
2 1.318416 2 105173
3 3.699354 2 | 0.1573
4 0.360075 2 |0.8352
5 2.307876 2 03154
Joint 8.190081 10 | 0.6103

Lastly, Breusch-Godfrey (LM) test is used to check for the existence of

autocorrelation in the residuals.
HO: no serial correlation
Ha: serial correlation

Table 5.10, presents the results of this test. We refuse to reject the null hypothesis in
each model in both lag 1 and 2. Therefore, we conclude that the residuals are not

serially correlated.

Table 5.10 Breusch-Godfrey Serial Correlation Test

model 1

Lag | LRE* stat | Df | Prob. F-stat Df Prob.

1 26.14614 | 25 | 0.3998 | 0.927289 (25,8.9) |0.5884

2 2474104 | 25 | 0.477 0.841919 (25,8.9) |0.655

model 2

Lag | LRE* stat | Df | Prob. F-stat Df Prob.

1 17.95865 |25 |0.8441 | 0.503172 (25,8.9) |0.915

2 30.28099 | 25 ]0.2139 | 1.215424 (25,8.9) |0.3994
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Table 5.10 (Continued)

model 3

Lag | LRE* stat | Df | Prob. F-stat Df Prob.
1 26.34976 |25 |0.3891 | 0.940155 (25,8.9) |0.5787
2 26.81766 | 25| 0.3651 | 0.970209 (25,8.9) | 0.5564
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CHAPTER VI

CONCLUSION

The main aim of the research is to check how the crises of 1994, 2001, and 2008/09
impacted the labor market of Turkey in the context of unemployment with regards to
gender. This was done by employing annual data from the period 1994-2019. We
made use of the Vector Autoregressive X (VARX) method for the regressions to
achieve our aim. In our study, we have four exogenous variables (1994 crisis, 2001
crisis, 2008-2009 crises, and a dummy for the structural break of 2001) which are
presented by dummies. Turkey experienced two structural breaks in 2001 and 2014.
However, the chow test shows only the break of 2001 having an impact on the
variables. We did not model the structural break dummy as it causes multicolinearity
in the model. The Augmented Dicker-Fully unit root test with structural breaks
confirms the stationarity of all the variables in the first difference ie I (1).
Furthermore, the Johansen cointegration test indicated a 2cointegration relationship
for all three models (log total unemployment, log male unemployment and log

female unemployment).

The VARX model is finally run with two lags though the information critetria
suggested 4 lags due to limited data. The result shows a negative relationship
between GDP and unemployment in the short run with no impact in the long run
which is termed as Okun’s Law. The negative impact is more on female
unemployment than male unemployment as found in some countries discussed in this
work. Furthermore, export and labor force participation rates impact negatively on
unemployment in the long run but not the short run as found in the literature. The
decline in unemployment as labor force participation increases was however not
experienced in the female unemployment in the crisis of 2008-09. This is due to the
employment of female labor in the most flexible jobs in the labor market. Contrary to
this, external debt has a positive impact on unemployment in both the long and short

runs.
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Most importantly, the result shows that the economic crisis of 1994 did not have any
impact on unemployment as the stabilization program implemented by the
government in the last part of 1994 increased export which in turn increased
employment in that period. This helped counter the increase in unemployment

experienced at the beginning of the crisis thereby neutralizing the impact.

However, the crises of 2001 and 2008-09 had a positive impact on unemployment in
each of the periods. Total unemployment increased more in the 2001 crisis than that
in the 2008 crisis. This is due to the reduction in employment as well as the
deteriorated state of the economy in 2001. Also, the post-2001 crisis saw an
improvement in all sectors of the Turkish economy from the IMF barked policies

implemented by the government.

Furthermore, the economic crises of 2001 introduced a new face in the labor market
as the participation of females increased with a shift from agriculture, home
production as well as informal sector to formal sector experienced. Regardless of
this, the disparity between the male and female in terms of the position occupied due
to education and other factors placed the female in the flexible part of the formal
sector. This can be seen from the results as the financial crisis of 2001 increased the
unemployment on males more than females while females severed most in the global
crisis of 2008-09. The initial stage of unemployment as well as the policies at each
period determines the intensity of the crisis. Again, the economic crisis combined
affects the unemployment in Turkey positively with female labor experiencing more

of the impact as compared to their male counterpart.

Moreover, the state of unemployment and employment as well as the policy
implemented after a crisis is very important in determining the severity of a crisis on
unemployment. Therefore policymakers need to implement policies that target the
growth of the economy such as export to help maintain any shock to the economy by
creating jobs. Education should also be such that it empowers and provides the right
experience employers are seeking especially in the female to enable them to be able

to occupy higher positions and create jobs.

Lastly, our models perform well in the residual diagnosis proving to be the right
methodology for this topic. Our models contain neither heteroskedasticity nor serial

correlation and are distributed normally as well.
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Regardless of our findings, this paper focused on only the crises of 1994, 2001, and
2008/2009 while Turkey has gone through a lot of crises from the 80s and even from
the 90s so the next study can add these crises too. The labor market has a lot of
variables like wages, labor force participation rate of different groups, hours of work,
etc. which are affected by an economic crisis and they are not studied in this thesis so
can be looked at in the future. Lastly, the study used 30 observations due to lack of
quarterly data pre to the 2000s, in future studies, the number of observations can be

improved upon.
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APPENDIXES
APPANDIX A

Table A.1: Chow Breakpoint Test Output

Chow Breakpoint Test: 2001

Null Hypothesis: No breaks at specified breakpoints
Varying regressors: All equation variables

Equation Sample: 1990 2019

F-statistic 4.095441 Prob. F(5,20) 0.0101

Log likelihood Prob. Chi-

ratio 21.1502 Square(5) 0.0008
Prob. Chi-

Wald Statistic 20.47721 Square(5) 0.001

Chow Breakpoint Test: 2014

Null Hypothesis: No breaks at specified breakpoints
Varying regressors: All equation variables

Equation Sample: 1990 2019

F-statistic 0.694948 Prob. F(5,20) 0.6333

Log likelihood Prob. Chi-

ratio 4.805783 Square(5) 0.44
Prob. Chi-

Wald Statistic 3.474742 Square(5) 0.6272

Chow Breakpoint Test: 2001

Null Hypothesis: No breaks at specified breakpoints
Varying regressors: All equation variables

Equation Sample: 1990 2019

F-statistic 3.715846 Prob. F(5,20) 0.0153

Log likelihood Prob. Chi-

ratio 19.70945 Square(5) 0.0014
Prob. Chi-

Wald Statistic 18.57923 Square(5) 0.0023

Chow Breakpoint Test: 2014

Null Hypothesis: No breaks at specified breakpoints
Varying regressors: All equation variables

Equation Sample: 1990 2019

F-statistic 0.783984 Prob. F(5,20) 0.5732

Log likelihood Prob. Chi-

ratio 5.369377 Square(5) 0.3725
Prob. Chi-

Wald Statistic 3.919918 Square(5) 0.561

Chow Breakpoint Test: 2001
Null Hypothesis: No breaks at specified breakpoints
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Varying regressors: All equation variables
Equation Sample: 1990 2019

F-statistic
Log likelihood
ratio

Wald Statistic

3.761313

19.88571

18.80656

Chow Breakpoint Test: 2014
Null Hypothesis: No breaks at specified breakpoints

Prob. F(5,20)
Prob.
Square(5)
Prob.
Square(5)

Varying regressors: All equation variables
Equation Sample: 1990 2019

F-statistic
Log likelihood
ratio

Wald Statistic

0.470168

3.333952

2.350842

Prob. F(5,20)
Prob.
Square(5)
Prob.
Square(5)

Chi-

Chi-

Chi-

Chi-

0.0146

0.0013

0.0021

0.794

0.6486

0.7988

61



APPENDIX B

Table B1. Stationarity Test Qutput

Null Hypothesis: DEBT has a unit root
Trend Specification: Intercept only
Break Specification: Intercept only
Break Type: Innovational outlier

Break Date: 2016
Break Selection: Minimize Dickey-Fuller t-statistic
Lag Length: 2 (Automatic - based on Schwarz information criterion,

maxlag=2)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2.447578 0.9155
Test critical values: 1% level -4 949133
5% level -4 443649
10% level -4.193627

*Vogelsang (1993) asymptotic one-sided p-values.

Null Hypothesis: D(DEBT) has a unit root
Trend Specification: Intercept only

Break Specification: Intercept only

Break Type: Innovational outlier

Break Date: 2001
Break Selection: Minimize Dickey-Fuller t-statistic
Lag Length: 0 (Automatic - based on Schwarz information criterion,

maxlag=2)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -7.710233 < 0.01
Test critical values: 1% level -4.949133
5% level -4 443649
10% level -4.193627

*Vogelsang (1993) asymptotic one-sided p-values.
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Null Hypothesis: GDP has a unit root
Trend Specification: Intercept only
Break Specification: Intercept only
Break Type: Innovational outlier

Break Date: 2002
Break Selection: Minimize Dickey-Fuller t-statistic
Lag Length: 0 (Automatic - based on Schwarz information criterion,

maxlag=2)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -1.467636 > 0.99
Test critical values: 1% level -4.949133
5% level -4 443649
10% level -4 193627

*Vogelsang (1993) asymptotic one-sided p-values.

Null Hypothesis: D(GDP) has a unit root
Trend Specification: Intercept only
Break Specification: Intercept only
Break Type: Innovational outlier

Break Date: 2009
Break Selection: Minimize Dickey-Fuller t-statistic
Lag Length: 0 (Automatic - based on Schwarz information criterion,

maxlag=2)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -6.182667 < 0.01
Test critical values: 1% level -4.949133
5% level -4 443649
10% level -4.193627

*Vogelsang (1993) asymptotic one-sided p-values.
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Null Hypothesis: LFPR has a unit root
Trend Specification: Intercept only
Break Specification: Intercept only
Break Type: Innovational outlier

Break Date: 2014
Break Selection: Minimize Dickey-Fuller t-statistic
Lag Length: 0 (Automatic - based on Schwarz information criterion,

maxlag=2)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2.292461 0.9479
Test critical values: 1% level -4.949133
5% level -4 443649
10% level -4 193627

*Vogelsang (1993) asymptotic one-sided p-values.

Null Hypothesis: D(LFPR) has a unit root
Trend Specification: Intercept only

Break Specification: Intercept only

Break Type: Innovational outlier

Break Date: 2005
Break Selection: Minimize Dickey-Fuller t-statistic
Lag Length: 0 (Automatic - based on Schwarz information criterion,

maxlag=2)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -6.745403 < 0.01
Test critical values: 1% level -4.949133
5% level -4 443649
10% level -4.193627

*Vogelsang (1993) asymptotic one-sided p-values.
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Null Hypothesis: LOGM has a unit root
Trend Specification: Intercept only
Break Specification: Intercept only
Break Type: Innovational outlier

Break Date: 2000
Break Selection: Minimize Dickey-Fuller t-statistic
Lag Length: 1 (Automatic - based on Schwarz information criterion,

maxlag=2)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -3.419685 0.4302
Test critical values: 1% level -4.949133
5% level -4 443649
10% level -4 193627

*Vogelsang (1993) asymptotic one-sided p-values.

Null Hypothesis: D(LOGM) has a unit root
Trend Specification: Intercept only

Break Specification: Intercept only

Break Type: Innovational outlier

Break Date: 2009
Break Selection: Minimize Dickey-Fuller t-statistic
Lag Length: 0 (Automatic - based on Schwarz information criterion,

maxlag=2)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -4.745368 0.0210
Test critical values: 1% level -4.949133
5% level -4 443649
10% level -4.193627

*Vogelsang (1993) asymptotic one-sided p-values.
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Null Hypothesis: LOGF has a unit root
Trend Specification: Intercept only
Break Specification: Intercept only
Break Type: Innovational outlier

Break Date: 2008
Break Selection: Minimize Dickey-Fuller t-statistic
Lag Length: 0 (Automatic - based on Schwarz information criterion,

maxlag=2)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -1.617688 > 0.99
Test critical values: 1% level -4.949133
5% level -4 443649
10% level -4 193627

*Vogelsang (1993) asymptotic one-sided p-values.

Null Hypothesis: D(LOGF) has a unit root
Trend Specification: Intercept only

Break Specification: Intercept only

Break Type: Innovational outlier

Break Date: 2009
Break Selection: Minimize Dickey-Fuller t-statistic
Lag Length: 0 (Automatic - based on Schwarz information criterion,

maxlag=2)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -6.642799 < (0.01
Test critical values: 1% level -4.949133
5% level -4 443649
10% level -4.193627

*Vogelsang (1993) asymptotic one-sided p-values.
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Null Hypothesis: EXPORT has a unit root
Trend Specification: Intercept only

Break Specification: Intercept only

Break Type: Innovational outlier

Break Date: 2002
Break Selection: Minimize Dickey-Fuller t-statistic
Lag Length: 0 (Automatic - based on Schwarz information criterion,

maxlag=2)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -3.035002 0.6658
Test critical values: 1% level -4 949133
5% level -4 443649
10% level -4.193627

*Vogelsang (1993) asymptotic one-sided p-values.

Null Hypothesis: D(EXPORT) has a unit root
Trend Specification: Intercept only

Break Specification: Intercept only

Break Type: Innovational outlier

Break Date: 2008
Break Selection: Minimize Dickey-Fuller t-statistic
Lag Length: 0 (Automatic - based on Schwarz information criterion,

maxlag=2)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -5.482156 < 0.01
Test critical values: 1% level -4.949133
5% level -4.443649
10% level -4.193627

*Vogelsang (1993) asymptotic one-sided p-values.
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Null Hypothesis: LOGT has a unit root
Trend Specification: Intercept only
Break Specification: Intercept only
Break Type: Innovational outlier

Break Date: 2013
Break Selection: Minimize Dickey-Fuller t-statistic
Lag Length: 0 (Automatic - based on Schwarz information criterion,

maxlag=2)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -1.839844 >0.99
Test critical values: 1% level -4.949133
5% level -4 443649
10% level -4.193627

*Vogelsang (1993) asymptotic one-sided p-values.

Null Hypothesis: D(LOGT) has a unit root
Trend Specification: Intercept only

Break Specification: Intercept only

Break Type: Innovational outlier

Break Date: 2009
Break Selection: Minimize Dickey-Fuller t-statistic
Lag Length: 0 (Automatic - based on Schwarz information criterion,

maxlag=2)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -5.019084 < 0.01
Test critical values: 1% level -4 949133
5% level -4 443649
10% level -4.193627

*Vogelsang (1993) asymptotic one-sided p-values.
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APPENDIX C

Table C1. Cointegration Test Output.

Date: 06/22/21 Time: 00:26

Sample (adjusted): 1993 2019

Included observations: 27 after adjustments
Trend assumption: Linear deterministic trend
Series: LOGT DEBT EXPORT GDP LFPR
Lags interval (in first differences): 1 to 2
Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05

No. of Critical

CE(s) Eigenvalue Statistic Value Prob.**
None * 0.828796  104.7514  69.81889 0
Atmost 1 * 0.731492  57.09914  47.85613 0.0053
At most 2 0.406478  21.59754  29.79707 0.3214
At most 3 0.240861  7.512169  15.49471 0.5189
At most 4 0.002654  0.071764  3.841466 0.7888

Trace test indicates 2 cointegrating eqn(s) at the 0.05 level

* denotes rejection of the hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values
Unrestricted Cointegration Rank Test (Maximum Eigenvalue)

Max-
Hypothesized Eigen 0.05
No. of Critical
CE(s) Eigenvalue Statistic Value Prob.**
None * 0.828796  47.65229  33.87687 0.0006
Atmost 1 * 0.731492  35.50159  27.58434 0.0039
At most 2 0.406478 14.08537  21.13162 0.3581
At most 3 0.240861 7.440405  14.2646 0.4384
At most 4 0.002654  0.071764  3.841466 0.7888

Max-eigenvalue test indicates 2 cointegrating eqn(s) at the 0.05
level

* denotes rejection of the hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values

Date: 06/22/21 Time: 00:28

Sample (adjusted): 1993 2019

Included observations: 27 after adjustments
Trend assumption: Linear deterministic trend
Series: LOGM DEBT EXPORT GDP LFPR
Lags interval (in first differences): 1 to 2
Unrestricted Cointegration Rank Test (Trace)
Hypothesized Trace 0.05



No. of Critical

CE(s) Eigenvalue Statistic Value Prob.**
None * 0.800929  103.8398  69.81889 0
Atmost 1 ¥ 0.73375 60.25927  47.85613 0.0023
At most 2 0.488672  24.52966  29.79707 0.179
At most 3 0.208549  6.419545  15.49471 0.6459
At most 4 0.003866  0.104579  3.841466 0.7464

Trace test indicates 2 cointegrating eqn(s) at the 0.05 level

* denotes rejection of the hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values
Unrestricted Cointegration Rank Test (Maximum Eigenvalue)

Max-
Hypothesized Eigen 0.05
No. of Critical
CE(s) Eigenvalue Statistic Value Prob.**
None * 0.800929  43.58056  33.87687 0.0026
Atmost 1 * 0.73375 35.72961  27.58434 0.0036
At most 2 0.488672  18.11011  21.13162 0.1258
At most 3 0.208549  6.314966  14.2646 0.5731
At most 4 0.003866  0.104579  3.841466 0.7464

Max-eigenvalue test indicates 2 cointegrating eqn(s) at the 0.05
level

* denotes rejection of the hypothesis at the 0.05 level

**MacKinnon-Haug-Michelis (1999) p-values
Unrestricted  Cointegrating ~ Coefficients  (normalized by
b'*S11*b=I):

Date: 06/22/21 Time: 00:28

Sample (adjusted): 1993 2019

Included observations: 27 after adjustments
Trend assumption: Linear deterministic trend
Series: LOGF DEBT EXPORT GDP LFPR
Lags interval (in first differences): 1 to 2
Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05

No. of Critical

CE(s) Eigenvalue Statistic Value Prob.**
None * 0.843287  102.7535  69.81889 0
Atmost 1 ¥ 0.732985  52.71338  47.85613 0.0163
At most 2 0.326448  17.06122  29.79707 0.6356
At most 3 0.20987 6.391107  15.49471 0.6493
At most 4 0.001149  0.031044  3.841466 0.8601

Trace test indicates 2 cointegrating eqn(s) at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values

Unrestricted Cointegration Rank Test (Maximum Eigenvalue)
Max-
Hypothesized Eigen 0.05
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No. of Critical

CE(s) Eigenvalue Statistic Value Prob.**
None * 0.843287  50.04015  33.87687 0.0003
Atmost 1 ¥ 0.732985  35.65216  27.58434 0.0037
At most 2 0.326448  10.67011  21.13162 0.6801
At most 3 0.20987 6.360063  14.2646 0.5675
At most 4 0.001149  0.031044  3.841466 0.8601

Max-eigenvalue test indicates 2 cointegrating eqn(s) at the 0.05
level

* denotes rejection of the hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values



APPENDIX D

Table D1: VARX Long-run And short-run Estimation

Vector Error Correction
Estimates
Date: 06/21/21
00:41

Sample (adjusted): 1993
2019

Included observations:
27 after adjustments
Standard errors in () &
t-statistics in [ |

Time:

Cointegrating Eq:
LOGT(-1)
DEBT(-1)

EXPORT(-1)

GDP(-1)

LFPR(-1)

C
Error Correction:
CointEql

D(LOGT(-1))

D(LOGT(-2))

D(DEBT(-1))

D(DEBT(-2))

CointEql

1

4.841799

-0.5489

[-8.82086]

-1.382838

-0.57138

[-2.42016]

3.85653

0.597845

[ 0.86754]

-0.05554

[ 1.38077]

28.8958

D(LOGT) D(DEBT)
0.099074 0.064182
-0.04978 -0.08644
[ 1.99026] [ 0.74249]
0.568497 -0.01111
-0.28147 -0.48877
[2.01974] [-0.02272]
0.544784 -0.17407
-0.26059 -0.45251

[ 2.09056] [-0.38468]
-0.455226 -0.43639
-0.24788 -0.43044
[-1.83647] [-1.01382]
0.183356 -0.09875
-0.15066 -0.26163

[ 1.21698] [-0.37746]

D(EXPORT)
-0.021305
-0.06863
[-0.31044]
-0.556496
-0.38804
[-1.43411]
-1.036122
-0.35926
[-2.88403]
0.285757
-0.34174
[0.83619]
-0.128575
-0.20771
[-0.61901]

D(GDP)
0.02241
-0.02591
[0.86481]
02172
-0.14652
[-1.48240]
-0.23942
-0.13565
[-1.76497]
0.154003
-0.12904

[ 1.19349]
-0.04422
-0.07843
[-0.56379]

D(LFPR)
-1.40727
-0.72148
[-1.95052]
7.405919
-4.07949
[ 1.81540]
-0.52163
-3.77691
[-0.13811]
-4.55813
-3.59267
[-1.26873]
-0.54459
-2.18366
[-0.24939]
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D(EXPORT(-1))

D(EXPORT(-2))

D(GDP(-1))

D(GDP(-2))

D(LFPR(-1))

D(LFPR(-2))

NUM1994

NUM2001

NUM2008

BRE 2001

R-squared

Adj. R-squared
Sum sq. resids
S.E. equation
F-statistic

Log likelihood
Akaike AIC
Schwarz SC
Mean dependent
S.D. dependent

Determinant resid

1.316419
-0.34229
[3.84591]
-0.381755
-0.35259
[-1.08272]
-0.611308
-0.94234
[-0.64872]
-3.001312
-0.85668

[ 3.50341]
0.007687
-0.02239

[ 0.34340]
0.061989
-0.02783

[ 2.22768]
-0.23971
-0.07931
[-3.02241]
-0.104455
-0.11017
[-0.94810]
0.57284
-0.1679
[3.41182]
0.304257
-0.08147

[ 3.73480]
0.01727
-0.1089

[ 0.15859]
0.858783
0.666213
0.066214
0.077585
4.459604
42.83313
-1.98764
-1.219736
0.033273
0.13429

0.057211
-0.59438

[ 0.09625]
-0.64494
-0.61226
[-1.05337]
-0.46441
-1.63635
[-0.28381]
-0.18006
-1.48761
[-0.12104]
-0.02236
-0.03887
[-0.57533]
-0.03498
-0.04832
[-0.72392]
0.075834
-0.13772

[ 0.55063]
-0.07437
-0.19131
[-0.38871]
-0.16015
-0.29155
[-0.54931]
0.030014
-0.14146
[0.21217]
0.09535
-0.1891

[ 0.50423]
0.558051
-0.04461
0.199659
0.134725
0.925985
27.93291
-0.88392
-0.11602
0.033394
0.131817

7.15E-11

-0.408439
-0.47189
[-0.86553]
-0.213409
-0.48609
[-0.43903]
-1.52997
-1.29914
[-1.17768]
-3.054763
-1.18105
[-2.58648]
-0.071643
-0.03086
[-2.32145]
-0.084387
-0.03836
[-2.19973]
0.305323
-0.10934

[ 2.79240]
-0.066866
-0.15189
[-0.44023]
-0.691896
-0.23147
[-2.98913]
-0.284114
-0.11231
[-2.52970]
0.196858
-0.15013

[ 1.31126]
0.613542
0.086553
0.125848
0.106961
1.164241
34.16364
-1.345455
-0.577552
0.08858
0.111914

-0.05714
-0.17818
[-0.32069]
0.129463
-0.18354

[ 0.70536]
-0.83228
-0.49054
[-1.69665]
-1.02713
-0.44595
[-2.30321]
-0.00812
0.01165
[-0.69665]
-0.02747
-0.01449
[-1.89619]
0.082494
-0.04129

[ 1.99813]
-0.10349
-0.05735
[-1.80452]
-0.22963
-0.0874
[-2.62730]
-0.13459
-0.04241
[-3.17370]
0.109296
-0.05669

[ 1.92806]
0.667692
0.214544
0.017943
0.040387
1.473452
60.46022
-3.29335
2.52545
0.04383
0.045571

-0.20516
-4.961
[-0.04136]
-7.73751
-5.11026
[-1.51411]
19.88347
-13.6578

[ 1.45583]
20.39382
-12.4164

[ 1.64250]
0.257726
-0.32444

[ 0.79437]
0.976411
-0.4033

[ 2.42103]
-0.61834
-1.14949
[-0.53793]
5.692855
-1.5968
[3.56517]
2.70755
-2.43344

[ 1.11264]
0.497587
-1.18072
[0.42143]
-1.5273
-1.57831
[-0.96768]
0.670963
0.222277
13.90904
1.124481
1.495395
-29.3568
3.359764
4.127667
-0.09667
1.275087
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covariance (dof adj.)

Determinant resid
covariance

Log likelihood

Akaike information
criterion

Schwarz criterion
Number of coefficients

Determinant resid
covariance (dof adj.)
Determinant resid
covariance

Log likelihood

Akaike information
criterion

Schwarz criterion
Number of coefficients

Vector Error Correction Estimates
Date: 06/21/21 Time: 00:53

Sample (adjusted): 1993

2019

8.02E-13
184.4385

-7.36582
-3.28633
85

1.92E-42

4.95E-45
1165.735

-78.3508
-73.1674
108

Included observations: 27 after adjustments

Standard errors in ( ) & t-statistics in [ ]

Cointegrating Eq:
LOGM(-1)
DEBT(-1)

EXPORT(-1)

GDP(-1)

LFPR(-1)

C
Error Correction:
CointEql

D(LOGM(-1))

CointEql
1

-2.55109
-0.16617
[-15.3521]
-0.57978
-0.17284
[-3.35438]
2.380223
-1.538
[0.177]
-0.04371
-0.01738
[-2.51510]
2.768826
D(LOGM)
0.276673
-0.18963

[ 1.45904]
0.591407
-0.40069

D(DEBT) D(EXPORT)
0.138034  -0.10883
0.27557  -0.22058
([).50091] [-0.49340]
0.114  -0.6932
-0.58228  -0.46608

D(GDP)
0.092745
-0.08481

[
1.09354]

-0.29063
-0.17921

D(LFPR)
-0.88349
-2.52068
([).35049]
4.159717
-5.32628
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D(LOGM(-2))

D(DEBT(-1))

D(DEBT(-2))

D(EXPORT(-1))

D(EXPORT(-2))

D(GDP(-1))

D(GDP(-2))

D(LFPR(-1))

D(LFPR(-2))

NUM1994

NUM2001

[ 1.47598]
0.332539
-0.31835

[ 1.04458]
-0.30038
-0.38118

[-0.78804]
0.187318
-0.19623

[ 0.95456]
-1.58573
-0.49232

[ 3.22095]
-0.45949
-0.44449

[-1.03375]
-1.04171
-1.4046

[-0.74164]
-2.44952
-1.23753

[ 1.97935]
-0.00151
-0.03028

[-0.04982]
0.062671
-0.03944

[ 1.58895]
-0.08917
-0.08498

[-1.04931]
-0.13731
-0.16819

[-0.81639]
0.580464
-0.1998

[ 2.90524]

[_
0.19578]
-0.2245
-0.46263
[_
0.48528]
-0.33472
-0.55393
[_
0.60427]
-0.02276
-0.28517
[_
0.07980]
-0.00356
-0.71544
[_
0.00497]
-0.68491
-0.64594
[_
1.06033]
-0.55152
2.04118
[_
0.27020]
-0.46721
-1.7984
[_
0.25979]
-0.02618
-0.04401
[_
0.59481]
-0.04606
-0.05732

0.80359]
0.172683
-0.12349

[
1.39834]

-0.09574
-0.24441
[_

0.39172]
-0.14663
-0.29035
[_

0.50502]

[-1.48729]
-0.84633
-0.3703

[-2.28550]
0.264266
-0.44339

[ 0.59602]
-0.06839
-0.22826

[-0.29962]
-0.7596
-0.57267

[-1.32643]
-0.11701
-0.51704

[-0.22632]
-1.16174
-1.63384

[-0.71105]
-2.94594
-1.43951

[-2.04648]
-0.07109
-0.03523

[-2.01825]
-0.09855
-0.04588

[-2.14803]
0.2719
-0.09885

[ 2.75071]
-0.0692
-0.19564

[-0.35371]
-0.66667
-0.23241

[-2.86852]

[1.62173]
-0.1551

-0.14238
[1.08929]
0.223046
-0.17048

[
1.30832]

-0.00085
-0.08777
[-

0.00970]
0.007019
-0.22019

[
0.03188]

0.21945
-0.1988

[
1.10387]

-1.02156
-0.62821
[_
1.62613]
-1.091
-0.55349
[_
1.97111]
-0.0092
-0.01354
[_
0.67922]
-0.0334
-0.01764

1.89343]
0.108993
-0.03801

[
2.86770]

-0.14123
-0.07522
[-

1.87755]
-0.17702
-0.08936
[-

1.98092]

[
0.78098]

-3.21209
423174
[_
0.75905]
2.01247
-5.06691
[_
0.39718]
-1.06618
2.60852
[_
0.40873]
0.138637
-6.54429

[
0.02118]

-3.57859
-5.90854
[-
0.60566]
7.501448
-18.6711

[
0.40177]

6.327734
-16.4504

[
0.38466]

-0.0029
-0.40255
[_

0.00720]
0.636459
-0.52429

[1.21393]
-1.5385
-1.1296
[_
1.36199]
4.100677
-2.23568

[
1.83419]

0.165293
-2.65589

[
0.06224]
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NUM2008 0.210351 0.008585 -0.2058
-0.09452 -0.13736  -0.10995
[ 2.22540] 5.06250] [-1.87179]

BRE 2001 -0.14777 -0.01081 0.214564
-0.07913 -0.115 -0.09205
[-1.86739] ([).09396] [ 2.33102]

R-squared 0.800402 0.537733  0.58911

Adj. R-squared 0.528224 -0.09263  0.028806

Sum sq. resids 0.09889 0.208838 0.133804

S.E. equation 0.094815 0.137787 0.110291

F-statistic 2.940723 0.853053 1.051411

Log likelihood 37.41809 27.32611 33.33608

Akaike AIC -1.58653 -0.83897  -1.28415

Schwarz SC -0.81862 -0.07107  -0.51625

Mean dependent 0.026343 0.033394  0.08858

S.D. dependent 0.138042 0.131817 0.111914

Determinant resid covariance (dof

adj.) 5.54E-11

Determinant resid covariance 6.22E-13

Log likelihood 187.8677

Akaike information criterion -7.61983

Schwarz criterion -3.54035

Number of coefficients 85

Vector Error Correction Estimates

Date: 06/21/21 Time: 00:35

Sample (adjusted): 1993 2019

Included observations: 27 after adjustments
Standard errors in ( ) & t-statistics in [ ]

Cointegrating Eq: CointEql
LOGEF(-1) 1
DEBT(-1) -0.01397
-0.34621
[-0.04034]
EXPORT(-1) -7.84458
1.76458
-4.44568
GDP(-1) 0.810161
-0.81073
[ 0.99930]
LFPR(-1) -0.25183
-0.0333
[-7.56149]

-0.1276
-0.04228
[_
3.01824]
0.054175
-0.03539

[
1.53071]

0.633631
0.134036
0.019782
0.042407
1.26829

59.14291
-3.19577
-2.42787
0.04383

0.045571

0.544037
-1.25648

[
0.43299]

1.371149
-1.05189

[
1.30352]

0.586634
0.022952
17.47383
1.260369
1.040718
-32.4371

3.587929
4.355833
-0.09667

1.275087
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C

Error Correction:

CointEql

D(LOGF(-1))

D(LOGF(-2))

D(DEBT(-1))

D(DEBT(-2))

D(EXPORT(-1))

D(EXPORT(-2))

D(GDP(-1))

D(GDP(-2))

D(LFPR(-1))

D(LFPR(-2))

-10.6913
D(LOGF)
-0.2444
-0.1053

[-2.32100]
0.374928
-0.2383

[ 1.57337]
0.732705
-0.25808

[ 2.83902]
0.623682
-0.26977

[-2.31187]
0.312663
-0.20672

[ 1.51251]
0.368039
-0.39684

[ 0.92743]
-0.37084
-0.36307

[-1.02138]
0.490995
-1.01909

[ 0.48180]
-3.31626
-0.84686

[ 3.91594]
0.004993
-0.02587

[0.19302]
0.021726
-0.02965

[0.73277]
-0.43764
-0.16107

[-2.71708]

D(DEBT)
-0.04273
-0.13924
([).30690]
0.189755
-0.3151

[
0.60220]

-0.05761
-0.34127
[_

0.16881]
-0.60864
-0.35672
[_

1.70619]
-0.10195
-0.27334
[_

0.37297]
-0.02745
-0.52474
[_

0.05230]
-0.84746
-0.48009

1.76520]
0.235719
-1.34755

[
0.17492]

0.600472
-1.11981

[
0.53623]

0.01275
-0.0342
[_
0.37283]
0.01671
-0.03921
[_
0.42631]
0.052669
-0.21298

[
0.24729]

D(EXPORT)
0.072817
-0.10961

[ 0.66436]
0.31521
-0.24805

[-1.27075]
-0.80852
-0.26864

[-3.00963]
0.15895
-0.28081

[ 0.56603]
-0.24992
-0.21518

[-1.16146]
0.193309
-0.41308

[ 0.46797]
-0.2436
-0.37793

[-0.64456]
-1.51581
-1.06079

[-1.42895]
-1.99929
-0.88151

[-2.26802]
-0.04553
-0.02693

[-1.69109]
-0.03696
-0.03086

[-1.19759]
0.294329
-0.16766

[ 1.75552]

D(GDP)
0.002331
-0.03689

[
0.06319]

-0.12419
-0.08348
[_
1.48769]
-0.25755
-0.09041
[_
2.84880]
0.092234
-0.0945

[
0.97600]

-0.08169
-0.07241
[-
1.12811]
0.0047
-0.13901

[
0.03381]

0.008115
-0.12718

[
0.06381]
-0.64396
-0.35699
[_
1.80388]
-0.72374
-0.29666
[_
2.43965]
-0.00187
-0.00906
[_
0.20599]
-0.0126
-0.01039
[_
1.21351]
0.093656
-0.05642

[
1.65990]

D(LFPR)
2.565007
-0.92104

[
2.78491]

3.514798
-2.08438

[
1.68626]

3.146945
-2.25746

[
1.39402]

-1.23078
-2.35971
[-
0.52158]
1.77844
-1.80816

[
0.98356]

3.48977
-3.47114

[
1.00537]

-3.38098
-3.1758

1.06461]
9.930879
-8.914

[
1.11408]

16.07917
-7.40749

[
2.17067]

0.360776
-0.22626

[
1.59454]

0.721836
-0.25934

[
2.78333]

1.127922
-1.40887

[
0.80059]
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NUM1994

NUM2001

NUM2008

BRE_2001

R-squared

Adj. R-squared
Sum sq. resids
S.E. equation
F-statistic

Log likelihood
Akaike AIC
Schwarz SC
Mean dependent
S.D. dependent

Determinant resid covariance (dof

adj.)

-0.06289
-0.11271

[-0.55799]
0.425697
-0.20903

[ 2.03655]
0.46376
-0.1175

[ 3.94702]
0.316541
-0.20945

[ 1.51133]
0.796771
0.519641
0.11668
0.102991
2.875081
35.18481
14211
-0.65319
0.047381
0.1486

Determinant resid covariance

Log likelihood

Akaike information criterion

Schwarz criterion
Number of coefficients

0.025427
-0.14904

[
0.17060]

-0.0774
-0.2764
[_
0.28001]
0.042959
-0.15537

[
0.27650]

0.047381
-0.27695

[
0.17108]

0.54841

-0.06739
0.204015
0.136187
0.890559
27.64157
-0.86234
-0.09444
0.033394
0.131817

1.84E-10
2.06E-12
171.6803
-6.42076
-2.34128
85

0.008714
-0.11733

[ 0.07427]
-0.50587
0.21758

[-2.32496]
-0.33736
0.1223

[-2.75839]
0.07513
-0.21801

[ 0.34461]
0.611775
0.082378
0.126423
0.107205
1.155608
34.10208
-1.3409
-0.57299
0.08858
0.111914

-0.04492
-0.03948
[_

1.13759]
-0.21569
-0.07322
[_

2.94569]
-0.16455
0.04116
[_

3.99784]
0.077342
-0.07337

[
1.05415]

0.734826
0.373226
0.014318
0.036078
2.032149
63.50688
-3.51903
-2.75112
0.04383
0.045571

3.487196
-0.98591

[
3.53704]

5.621608
-1.82837

[
3.07465]

0.94577
-1.02774

[
0.92024]

-4.6598
-1.83202
5.54354]
0.788816
0.500838
8.927162
0.900866
2.739155
23.3704
2.916324
3.684227
-0.09667
1.275087
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APPENDIX E

Table E1. Coefficient Diagnosis Test

VEC Residual Heteroskedasticity Tests (Levels and Squares)
Sample: 1990 2019
Included observations: 27

Joint test:
Chi-sq df Prob.
355.6337 330 0.1589

Individual components:
R- Chi-

Dependent squared  F(22,4)  Prob. sq(22) Prob.
resl*res]  0.951539 3.569997 0.1123 25.69154 0.2652
res2*res2  0.945607 3.160874 0.1361 25.5314  0.2723
res3*res3  0.965149 5.035182 0.0636 26.05902 0.2492
res4*res4  0.927164 2314464 0.2161 25.03344 0.2955
resS*resS  0.829099 0.88206  0.6335 22.38566 0.4371
res2*resl  0.845595 0.995726 0.5735 22.83108 0.4113
res3*resl  0.854397 1.066905 0.5392 23.06871 0.3979
res3*res2  0.938988 2.798213 0.1639 25.35267 0.2805
res4*resl  0.932418 2.508519 0.1926 25.17529 0.2888
res4*res2  0.923669 2.200166 0.2319 24.93907 0.3
res4*res3  0.791409 0.689833 0.7487 21.36805 0.4981
resS*resl  0.90105  1.655661 0.3362 24.32836 0.3303
resS*res2  0.901369 1.661599 0.3347 24.33696 0.3298
resS*res3  0.766032 0.595289 0.8095 20.68287 0.5404
resS*res4  0.917854 2.031549 0.2585 24.78207 0.3076

VEC Residual Heteroskedasticity Tests (Levels and Squares)
Sample: 1990 2019
Included observations: 27

Joint test:
Chi-sq df Prob.
3429441 330 0.3004
Individual components:
R- Chi-

Dependent squared  F(22,4)  Prob. sq(22) Prob.

resl*resl  0.872915 1.248868 0.4623 23.56872 0.3702
res2*res2  0.766187 0.595805 0.8092 20.68706 0.5401
res3*res3  0.867772 1.193215 0.4843 23.42984 0.3778
resd*res4  0.93339 2547756 0.1883 25.20152 0.2875
res5*res5  0.782431 0.653864 0.7717 21.12565 0.513

res2*resl  0.70994  0.445012 0.9032 19.16838 0.6349
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res3*res]  0.701236 0.42675 09136 18.93337 0.6494
res3*res2  0.836633 0.931123 0.6068 22.58908 0.4252
res4*resl  0.95024  3.472102 0.1174 25.65649 0.2667
res4*res2  0.949273 3.402449 0.1212 25.63038 0.2679
res4*res3  0.745252 0.531899 0.8502 20.1218  0.5754
resS5*resl  0.851672 1.043962 0.55 22.99513  0.402

resS5*res2  0.854902 1.071252 0.5372 23.08235 0.3971
res5*res3  0.69997  0.424181 0.915 18.89919 0.6515
res5*res4  0.958267 4.174918 0.0871 25.87322 0.2572

VEC Residual Heteroskedasticity Tests (Levels and Squares)
Sample: 1990 2019
Included observations: 27

Joint test:
Chi-sq df Prob.
345.8331 330 0.2635
Individual components:
R- Chi-

Dependent squared  F(22,4)  Prob. sq(22) Prob.

resl*resl  0.824293 0.852964 0.6499 22.25592 0.4447
res2*res2  0.930841 2.447182 0.1996 25.13272 0.2908
res3*res3  0.930773 2.444599 0.1999 25.13088 0.2909
resd*resd  0.922642 2.168532 0.2366 2491134 0.3013
resS*resS  0.91323  1.913588 0.2799 24.65721 0.3137
res2*resl  0.825464 0.859903 0.646  22.28752 0.4428
res3*resl  0.761874 0.581721 0.8183 20.57061 0.5474
res3*res2  0.97301  6.55456  0.0402 26.27126 0.2402
resd*resl  0.968309 5.555442 0.0537 26.14435 0.2455
resd*res2  0.867565 1.19107 0.4851 23.42426 0.3781
resd*res3  0.672795 0.373853 0.9412 18.16547 0.6961
resS5*resl  0.953409 3.720596 0.1051 25.74204 0.2629
resS5*res2  0.932336 2.50524  0.1929 25.17306 0.2889
res5*res3  0.815475 0.803515 0.6787 22.01783 0.4588
resS*res4  0.91331  1.915521 0.2795 24.65937 0.3136
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APPENDIX F

Table F1. Serial Correlation Test

VEC Residual Serial Correlation LM
Tests

Date: 06/21/21 Time:

00:42

Sample: 1990 2019
Included observations: 27
Null hypothesis: No serial correlation at lag h

Rao F-
Lag LRE* stat df  Prob. stat Df
(25,
1 26.14614 25 0.3998 0.927289 8.9)
(25,
2 24.74104 25 0477 0.841919 8.9)
Null hypothesis: No serial correlation at lags 1 to h
Rao F-
Lag LRE* stat df  Prob. stat Df
(25,
1 26.14614 25 0.3998 0.927289 8.9)
(50,
2 4579164 50 0 NA NA)

*Edgeworth expansion corrected likelihood ratio statistic.

VEC Residual Serial Correlation LM
Tests

Date: 06/21/21 Time:

00:33

Sample: 1990 2019
Included observations: 27
Null hypothesis: No serial correlation at lag h

Rao F-
Lag LRE* stat df Prob. stat Df
(25,
1 17.95865 25 0.8441 0.503172 8.9)
(25,
2 30.28099 25 0.2139 1.215424 8.9)
Null hypothesis: No serial correlation at lags 1 to h
Rao F-
Lag LRE* stat df  Prob. stat Df
(25,
1 17.95865 25 0.8441 0.503172  8.9)
(50,
2 NA 50 NA NA NA)

*Edgeworth expansion corrected likelihood ratio statistic.

VEC Residual Serial Correlation LM
Tests

Date: 06/21/21 Time:

Prob.

0.5884

0.655

Prob.

0.5884

NA

Prob.

0.915

0.3994

Prob.

0.915

NA
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00:37

Sample: 1990 2019
Included observations: 27
Null hypothesis: No serial correlation at lag h

Rao F-
Lag LRE* stat df  Prob. stat
1 26.34976 25 0.3891 0.940155
2 26.81766 25 0.3651 0.970209
Null hypothesis: No serial correlation at lags 1 to h
Rao F-
Lag LRE* stat df  Prob. stat
1 26.34976 25 0.3891 0.940155
2 NA 50 NA NA

Df
(25,
8.9)
(25,
8.9)

Df

(25,
8.9)
(50,
NA)

*Edgeworth expansion corrected likelihood ratio statistic.

Prob.

0.5787

0.5564

Prob.

0.5787

NA
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APPENDIX G
Table G1. Normality Test

VEC Residual Normality Tests

Orthogonalization: Cholesky (Lutkepohl)

Null Hypothesis: Residuals are multivariate normal
Date: 06/21/21 Time: 00:43

Sample: 1990 2019

Included observations: 27

Component Skewness Chi-sq Df Prob.*

1 0.975459 4.281837 1 0.0385

2 -0.40338  0.732214 1 0.3922

3 0.288594 0.374789 1 0.5404

4 0.065303 0.01919 1 0.8898

5 0.723795 2.357458 1 0.1247

Joint 7.765489 5 0.1696

Component Kurtosis  Chi-sq Df Prob.

1 3.729967 0.599458 1 0.4388

2 2.589455 0.189616 1 0.6632

3 3.958441 1.033435 1 0.3094

4 2.011817 1.098568 1 0.2946

5 3.641036 0.462294 1 0.4966

Joint 3.38337 5 0.6411

Jarque-

Component Bera df Prob.

1 4.881295 2 0.0871

2 0.92183 2 0.6307

3 1.408225 2 0.4945

4 1.117758 2 0.5718

5 2.819751 2 0.2442

Joint 11.14886 10 0.346

* Approximate p-values do not account for coefficient
estimation

VEC Residual Normality Tests

Orthogonalization: Cholesky (Lutkepohl)

Null Hypothesis: Residuals are multivariate normal
Date: 06/21/21 Time: 00:32

Sample: 1990 2019

Included observations: 27

Component Skewness Chi-sq Df Prob.*
1 0.234699 0.247877 1 0.6186
2 -0.56495 1.43624 1 0.2307
3 -0.42109 0.797928 1 0.3717
4 -0.00348 5.45E-05 1 0.9941



5
Joint
Component

1

2

3

4

5
Joint
Component
1

2

3

4

5

Joint

VEC Residual Normality Tests
VEC Residual Normality Tests

0.173143

Kurtosis

2.560498
2.626583
3.361978
1.881238
2.823968

Jarque-Bera
0.465184
1.59311
0.945335
1.408136
0.169763
4.581528

0.134903
2.617002
Chi-sq
0.217307
0.15687
0.147407
1.408082
0.03486
1.964527
Df

Orthogonalization: Cholesky (Lutkepohl)
Null Hypothesis: Residuals are multivariate normal

Date: 06/21/21

Time: 00:38

Sample: 1990 2019
Included observations: 27

Component

Component
1

2

3

4

5

Joint
Component
1

2

3

4

5

Joint

Skewness
-0.33338
-0.35091
0.838856
0.100369
0.689059

Kurtosis

3.061277
2.175764
3.688185
2.471066
3.390171

Jarque-Bera
0.50436
1.318416
3.699354
0.360075
2.307876
8.190081

Chi-sq
0.500136
0.554131
3.166556
0.045332
2.136613
6.402768
Chi-sq
0.004224
0.764285
0.532798
0.314743
0.171263
1.787312
df

2
2
2
2
2

10

0.7134

5 0.7588
Df Prob.
1 0.6411
1 0.6921
1 0.701
1 0.2354
1 0.8519
5 0.854
Prob.

0.7925

0.4509

0.6233

0.4946

0.9186

0.9173

Df Prob.*
1 0.4794
1 0.4566
1 0.0752
1 0.8314
1 0.1438
5 0.269
Df Prob.
1 0.9482
1 0.382
1 0.4654
1 0.5748
1 0.679
5 0.8777
Prob.

0.7771

0.5173

0.1573

0.8352

0.3154

0.6103

* Approximate p-values do not account for coefficient

estimation



APPENDIX H

Table H1:Probability Values For The Models

System: UNTITLED

Estimation Method: Least Squares

Date: 06/21/21 Time: 00:44

Sample: 1993 2019

Included observations: 27

Total system (balanced) observations 135

Std. t-

Coefficient Error Statistic ~ Prob.
C(1) 0.099074 0.04978  1.990259 0.0515
C(2) 0.568497 0.28147  2.019745 0.0483
C@3) 0.544784 0.260593 2.090557 0.0412
C4) -0.45523 0.247881 -1.83647 0.0717
C(5) 0.183356 0.150665 1.216981 0.2288
C(6) 1.316419 0.342291 3.845906 0.0003
C(7) -0.38176 0.352589 -1.08272 0.2837
C(8) -0.61131 0.942337 -0.64872 0.5192
C9) 3.001312 0.856683 3.503408 0.0009
C(10) 0.007687 0.022385 0.343396 0.7326
C(11) 0.061989 0.027826 2.227683 0.03
C(12) -0.23971 0.079311 -3.02241 0.0038
C(13) -0.10446 0.110173 -0.9481 0.3472
C(14) 0.57284 0.167899 3.41182 0.0012
C(15) 0.304257 0.081466 3.734799 0.0004
C(16) 0.01727 0.108897 0.158593 0.8746
C(17) 0.064182 0.086441 0.742491 0.4609
C(18) -0.01111 0.488767 -0.02272 0.982
C(19) -0.17407 0.452514 -0.38468 0.702
C(20) -0.43639 0.430441 -1.01382 0.3151
C21) -0.09875 0.261626 -0.37746 0.7073
C(22) 0.057211 0.594382 0.096252 0.9237
C(23) -0.64494 0.612264 -1.05337 0.2968
C(24) -0.46441 1.636349 -0.28381 0.7776
C(25) -0.18006 1.487614 -0.12104 0.9041
C(26) -0.02236 0.038872 -0.57533 0.5674
C@27) -0.03498 0.04832  -0.72392 0.4722
C(28) 0.075834 0.137722 0.550634 0.5841
C(29) -0.07437 0.191313 -0.38871 0.699
C(30) -0.16015 0.291553 -0.54931 0.585
C@31 0.030014 0.141463 0.212165 0.8328
C@32) 0.09535 0.189098 0.504234 0.6161

C(33) -0.02131 0.068628 -0.31045 0.7574



C(34)
C(35)
C(36)
Cc(37)
C(38)
C(39)
C(40)
C@41)
C42)
C(43)
C(44)
C(45)
C(46)
C(47)
C(48)
C(49)
C(50)
cG1)
C(52)
C(53)
C(54)
C(55)
C(56)
C(57)
C(58)
C(59)
C(60)
c(61)
C(62)
C(63)
C(64)
C(65)
C(66)
C(67)
C(68)
C(69)
C(70)
C(71)
C(72)
C(73)
C(74)
C(75)
C(76)
C(77)
C(78)
C(79)

-0.5565
-1.03612
0.285757
-0.12858
-0.40844
-0.21341
-1.52997
-3.05476
-0.07164
-0.08439
0.305323
-0.06687
-0.6919
-0.28411
0.196858
0.02241
-0.2172
-0.23942
0.154003
-0.04422
-0.05714
0.129463
-0.83228
-1.02713
-0.00812
-0.02747
0.082494
-0.10349
-0.22963
-0.13459
0.109296
-1.40727
7.405919
-0.52163
-4.55813
-0.54459
-0.20516
-7.73751
19.88347
20.39382
0.257726
0.976411
-0.61834
5.692855
2.70755
0.497587

0.388044
0.359262
0.341737
0.207711
0.471894
0.486091
1.299137
1.181052
0.030861
0.038363
0.10934

0.151888
0.231471
0.112311
0.150129
0.025913
0.146521
0.135654
0.129036
0.07843

0.178182
0.183543
0.490541
0.445953
0.011653
0.014485
0.041286
0.057351
0.087401
0.042407
0.056687
0.721483
4.079489
3.776908
3.59267

2.183663
4.961003
5.11026

13.65778
12.41636
0.324442
0.403304
1.149493
1.596796
2.433444
1.180723

-1.43411
-2.88403
0.836191
-0.61901
-0.86553
-0.43903
-1.17768
-2.58648
-2.32145
-2.19973
2.792404
-0.44023
-2.98913
-2.5297
1.311255
0.864805
-1.4824
-1.76497
1.193486
-0.56379
-0.32069
0.705358
-1.69665
-2.30321
-0.69665
-1.89619
1.998126
-1.80452
-2.6273
-3.1737
1.928057
-1.95052
1.815403
-0.13811
-1.26873
-0.24939
-0.04136
-1.51411
1.455834
1.642496
0.794367
2421031
-0.53793
3.565173
1.112641
0.421425

0.1572
0.0056
0.4067
0.5385
0.3905
0.6624
0.244

0.0124
0.024

0.032

0.0072
0.6615
0.0042
0.0143
0.1952
0.3909
0.1439
0.0831
0.2378
0.5752
0.7497
0.4836
0.0954
0.0251
0.489

0.0632
0.0507
0.0766
0.0111
0.0025
0.059

0.0562
0.0749
0.8907
0.2099
0.804

0.9672
0.1357
0.1511
0.1062
0.4304
0.0188
0.5928
0.0008
0.2707
0.6751
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C(80)

-1.5273

Determinant

covariance

Equation: D(LOGT) = C(1)*( LOGT(-1) - 4.84179862311*DEBT(-1) -
1.38283837312*EXPORT(-1) + 3.8565299151 1*GDP(-1) +
0.0766849844352*LFPR(-1) + 28.8957994533 ) + C(2)*D(LOGT(-1))

C(3)*D(LOGT(-2)) + C(4)*D(DEBT(-1)) + C(5)*D(DEBT(-2)) + C(6)
*D(EXPORT(-1)) + C(7)*D(EXPORT(-2)) + C(8)*D(GDP(-1)) +

C(9)

*D(GDP(-2)) + C(10)*D(LFPR(-1)) + C(11)*D(LFPR(-2)) + C(12) +

C(13)

*NUM1994  +
C(16)*BRE_2001

System: UNTITLED
Estimation Method: Least Squares

Date: 06/21/21 Time: 00:45

Sample: 1993 2019

Included observations: 27

1.578306

8.02E-13

C(14)*NUM2001

Total system (balanced) observations 135

C()
Q)
C3)
C))
Co)
C(6)
)
C(®)
CO)
C(10)
C(11)
C(12)
C(13)
C(14)
C(15)
C(16)
C(17)
C(18)
C(19)
C(20)
C(21)

Coefficient
0.276673
0.591407
0.332539
-0.30038
0.187318
1.585725
-0.45949
-1.04171
2.449518
-0.00151
0.062671
-0.08917
-0.13731
0.580464
0.210351
-0.14777
0.138034
-0.114
-0.2245
-0.33472
-0.02276

Std.
Error

0.189627
0.400687
0.318347
0.381175
0.196235
0.492316
0.444489
1.404596
1.237533
0.030283
0.039442
0.084978
0.168187
0.199799
0.094523
0.079132
0.275568
0.582284
0.462625
0.553929
0.285171

-0.96768

+  C(15)*NUM2008

t-
Statistic
1.459043
1.475981
1.044581
-0.78804
0.954561
3.220946
-1.03375
-0.74164
1.979355
-0.04982
1.58895
-1.04931
-0.81639
2.905244
2.225404
-1.86739
0.500909
-0.19578
-0.48528
-0.60427
-0.0798

0.3374

Prob.

0.1502
0.1457
0.3008
0.4341
0.344

0.0021
0.3058
0.4615
0.0528
0.9604
0.1178
0.2986
0.4178
0.0053
0.0302
0.0672
0.6184
0.8455
0.6294
0.5481
0.9367
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C(22)
C(23)
C(24)
C(25)
C(26)
C@27)
C(28)
C(29)
C(30)
C(31)
C(32)
C(33)
C(34)
C(35)
C(36)
C(37)
C(38)
C(39)
C(40)
C41)
C(42)
C(43)
C(44)
C(45)
C(46)
C47)
C(48)
C(49)
C(50)
cG1)
C(52)
C(33)
C(54)
C(55)
C(56)
C(57)
C(58)
C(59)
C(60)
C(61)
C(62)
C(63)
C(64)
C(65)
C(66)
C(67)

-0.00356
-0.68491
-0.55152
-0.46721
-0.02618
-0.04606
0.172683
-0.09574
-0.14663
0.008585
-0.01081
-0.10883
-0.6932
-0.84633
0.264266
-0.06839
-0.7596
-0.11701
-1.16174
-2.94594
-0.07109
-0.09855
0.2719
-0.0692
-0.66667
-0.2058
0.214564
0.092745
-0.29063
-0.1551
0.223046
-0.00085
0.007019
0.21945
-1.02156
-1.091
-0.0092
-0.0334
0.108993
-0.14123
-0.17702
-0.1276
0.054175
-0.88349
4.159717
-3.21209

0.715441
0.645938
2.041177
1.798399
0.044008
0.057317
0.123491
0.244411
0.29035

0.137362
0.114995
0.220576
0.466085
0.370305
0.443388
0.228262
0.572669
0.517036
1.633844
1.439514
0.035226
0.045879
0.098847
0.195637
0.232408
0.10995

0.092047
0.084812
0.17921

0.142383
0.170483
0.087767
0.220192
0.198801
0.628215
0.553495
0.013544
0.017641
0.038007
0.075223
0.089361
0.042276
0.035392
2.520681
5.326282
4.231736

-0.00497
-1.06033
-0.2702
-0.25979
-0.59481
-0.80359
1.398342
-0.39172
-0.50502
0.062499
-0.09396
-0.4934
-1.48729
-2.2855
0.596016
-0.29962
-1.32643
-0.22632
-0.71105
-2.04648
-2.01825
-2.14803
2.750709
-0.35371
-2.86852
-1.87179
2.331025
1.093539
-1.62173
-1.08929
1.308318
-0.0097
0.031878
1.103872
-1.62613
-1.97111
-0.67922
-1.89343
2.867703
-1.87755
-1.98092
-3.01824
1.530714
-0.3505
0.78098
-0.75905

0.996

0.2936
0.788

0.796

0.5544
0.4251
0.1676
0.6968
0.6156
0.9504
0.9255
0.6237
0.1426
0.0262
0.5536
0.7656
0.1902
0.8218
0.4801
0.0455
0.0485
0.0361
0.008

0.7249
0.0058
0.0666
0.0234
0.2789
0.1106
0.2808
0.1962
0.9923
0.9747
0.2745
0.1096
0.0538
0.4998
0.0636
0.0059
0.0657
0.0526
0.0038
0.1316
0.7273
0.4382
0.4511
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C(68) -2.01247 5.06691  -0.39718 0.6928

C(69) -1.06618 2.608519 -0.40873 0.6843
C(70) 0.138637 6.544295 0.021184 0.9832
C(71) -3.57859 5.908536 -0.60567 0.5472
C(72) 7.501448 18.6711  0.401768 0.6894
C(73) 6.327734 16.45036 0.384656 0.702
C(74) -0.0029 0.402549 -0.0072  0.9943
C(75) 0.636459 0.524294 1.213935 0.23
C(76) -1.5385 1.1296 -1.36199 0.1788
C(77) 4.100677 2.235682 1.834195 0.072
C(78) 0.165293 2.655895 0.062236 0.9506
C(79) 0.544037 1.256479 0.432985 0.6667
C(80) 1.371149 1.051886 1.303516 0.1978
Determinant residual

covariance 6.22E-13

Equation: D(LOGM) = C(1)*( LOGM(-1) - 2.55109385348*DEBT(-1) -
0.57977681394 1 *EXPORT(-1) + 2.38022308649*GDP(-1) -
0.0437102921677*LFPR(-1) + 2.76882578356 ) + C(2)*D(LOGM(-1)) +
C(3)*D(LOGM(-2)) + C(4)*D(DEBT(-1)) + C(5)*D(DEBT(-2)) + C(6)
*D(EXPORT(-1)) + C(7)*D(EXPORT(-2)) + C(8)*D(GDP(-1)) + C(9)
*D(GDP(-2)) + C(10)*D(LFPR(-1)) + C(11)*D(LFPR(-2)) + C(12) + C(13)
*NUM1994 + C(14)*NUM2001 + C(15)*NUM2008 + C(16)*BRE_2001



System:

UNTITLED

Estimation Method: Least Squares

Date: 06/21/21 Time: 00:46
Sample: 1993 2019
Included observations: 27
Total system (balanced) observations 135

c(1)
CQ2)

C3)
eC))
Co)
C(6)
()
C@®)
C®)
C(10)
C(11)
C(12)
C(13)
C(14)
C(15)
C(16)
C(17)

Coefficient
-0.2444
0.374928

0.732705
-0.62368
0.312663
0.368039
-0.37084
0.490995
3.316256
0.004993
0.021726
-0.43764
-0.06289
0.425697
0.46376

0.316541
-0.04273

Std. Error
0.105297
0.238297

0.258084
0.269774
0.206718
0.396838
0.363073
1.019092
0.846861
0.025867
0.029649
0.161069
0.112714
0.209028
0.117496
0.209445
0.139236

t-
Statistic
-2.321
1.573366

2.839018
-2.31187
1.512513
0.927427
-1.02138
0.481796
3.91594

0.193025
0.732766
-2.71708
-0.55799
2.03655

3.947018
1.51133

-0.3069

Prob.
0.024
0.1214

0.0063
0.0246
0.1361
0.3578
0.3115
0.6319
0.0003
0.8477
0.4668
0.0088
0.5791
0.0465
0.0002
0.1364
0.7601

Chow Breakpoint Test: 2001
Null Hypothesis: No breaks at specified
breakpoints

Varying regressors: All equation variables
Equation Sample: 1990 2019

F-statistic

Wald Statistic

Chow Breakpoint Test: 2014
Null Hypothesis: No breaks at specified
breakpoints

Varying regressors: All equation variables
Equation Sample: 1990 2019

F-statistic
Log likelihood ratio
Wald Statistic
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C(18)
C(19)
C(20)
Cc21)
C(22)
C(23)
C(24)
C(25)
C(26)
C(27)
C(28)
C(29)
C(30)
C(31)
C(32)
C(33)
C(34)
C(35)
C(36)
C(37)
C(38)
C(39)
C(40)
C41)
C(42)
C(43)
C(44)

0.189755
-0.05761
-0.60864
-0.10195
-0.02745
-0.84746
0.235719
0.600472
-0.01275
-0.01671
0.052669
0.025427
-0.0774
0.042959
0.047381
0.072817
-0.31521
-0.80852
0.15895
-0.24992
0.193309
-0.2436
-1.51581
-1.99929
-0.04553
-0.03696
0.294329

0.315102
0.341267
0.356725
0.273345
0.524743
0.480095
1.347555
1.119811
0.034204
0.039206
0.212983
0.149043
0.2764

0.155366
0.276951
0.109606
0.248047
0.268644
0.280812
0.215176
0.413075
0.377929
1.060789
0.881511
0.026925
0.030862
0.167659

0.602203
-0.16881
-1.70619
-0.37297
-0.0523
-1.7652
0.174924
0.536226
-0.37283
-0.42631
0.24729
0.1706
-0.28001
0.276504
0.17108
0.664357
-1.27076
-3.00963
0.566035
-1.16146
0.467975
-0.64456
-1.42895
-2.26802
-1.69109
-1.19759
1.755519

0.5495
0.8666
0.0936
0.7106
0.9585
0.0831
0.8618
0.594

0.7107
0.6715
0.8056
0.8652
0.7805
0.7832
0.8648
0.5092
0.2092
0.0039
0.5737
0.2505
0.6417
0.5219
0.1587
0.0273
0.0965
0.2362
0.0847
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C(45)
C(46)
C(47)
C(48)
C(49)
C(50)
CcG51)
C(52)
C(53)
C(54)
C(55)
C(56)
C(57)
C(58)
C(59)
C(60)
c(61)
C(62)
C(63)
C(64)
C(65)
C(66)
C(67)
C(68)
C(69)
C(70)
C(71)

0.008714
-0.50587
-0.33736
0.07513
0.002331
-0.12419
-0.25755
0.092234
-0.08169
0.0047
0.008115
-0.64396
-0.72374
-0.00187
-0.0126
0.093656
-0.04492
-0.21569
-0.16455
0.077342
2.565007
3.514798
3.146945
-1.23078
1.77844
3.48977
-3.38098

0.117326
0.217581
0.122304
0.218015
0.036886
0.083475
0.090407
0.094502
0.072413
0.139012
0.127185
0.356988
0.296655
0.009061
0.010386
0.056422
0.039484
0.073223
0.041159
0.073369
0.921036
2.084379
2.257461
2.359715
1.808159
3.471145
3.1758

0.074268
-2.32496
-2.75839
0.344612
0.063189
-1.48769
-2.8488
0.975997
-1.12811
0.033808
0.063808
-1.80388
-2.43965
-0.20599
-1.21351
1.659901
-1.13759
-2.94569
-3.99784
1.054151
2.784915
1.686257
1.39402
-0.52158
0.983564
1.005366
-1.06461

0.9411
0.0238
0.0079
0.7317
0.9498
0.1425
0.0062
0.3333
0.2642
0.9732
0.9494
0.0767
0.018

0.8376
0.2301
0.1026
0.2602
0.0047
0.0002
0.2964
0.0073
0.0974
0.1689
0.6041
0.3296
0.3191
0.2917

&9



C(72) 9.930879  8.913997 1.114077 0.2701
C(73) 16.07917  7.407488 2.170665 0.0343
C(74) 0360776  0.226257 1.594542 0.1165
C(75) 0.721836  0.259343 2.783326 0.0074
C(76) 1.127922 1.408868 0.800587 0.4268
C(77) 3.487196  0.985909 3.537035 0.0008
C(78) 5.621608 1.828371 3.074654 0.0033
C(79) 0.94577 1.027739 0.920243 0.3615
C(80) -4.6598 1.832016 -2.54354 0.0138

Determinant
residual covariance  2.06E-12

Equation: D(LOGF) = C(1)*( LOGF(-1) - 0.0139667409455*DEBT(-1) -
0.209380723975*EXPORT(-1) +
0.810161076111*GDP(-1) -

0.251830207459*LFPR(-1) - 10.6912982968 ) + C(2)*D(LOGF(-1)) +
C(3)*D(LOGF(-2)) + C(4)*D(DEBT(-1)) + C(5)*D(DEBT(-2)) + C(6)
*D(EXPORT(-1)) + C(7)*D(EXPORT(-2)) + C(8)*D(GDP(-1)) + C(9)
*D(GDP(-2)) + C(10)*D(LEPR(-1)) + C(1 1)*D(LFPR(-2)) + C(12) + C(13)
*NUM1994 + C(14)*NUM2001 + C(15)*NUM2008 + C(16)*BRE_2001
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