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THE EFFECT OF WORKING CAPITAL MANAGEMENT ON THE
PERFORMANCE OF THE TEXTILE FIRMS: EVIDENCE FROM

FRAGILE FIVE COUNTRIES (FFCs)”

Calisma Sermayesi Yonetiminin Tekstil Firmalarinin Performansina Etkisi:

Kirilgan Besli Ulkelerden Kanitlar
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Abstract
An effective working capital can contribute to achieving the firm’s financial profitability,
increasing the value of companies, creating a short-term financing source, continuing their
activities and increasing their sustainability. This study examines the effect of working
capital management on firm performances (ROA and TOBIN's Q) of firms operating in
the textile industry in 4 countries (Brazil, India, Indonesia and Turkey) called the Fragile
Five countries between 2010 and 2020. In the estimation of the coefficients of the panel
regression models determined in this study, the Driscoll-Kraay estimator, which is robust
against the problems of unobserved heterogeneity, autocorrelation, varying variance and
cross-section dependence, was used. In the general evaluation of the panel data analysis
estimation results, it is seen that the effect of working capital management on financial
performance differs significantly depending on the selected performance variable. All of
these results show that successful and effective working capital management in the textile
sector depends on taking into account the differences in economic conditions, differences
in capital markets, financial market performance and daily working habits, and evaluating
each component of working capital separately.
Oz

Etkin bir caligma sermayesi; firmalarin finansal karliliga ulagmalarin1 saglamak,
firmalarin degerlerini artirmak, kisa donem finansman kaynagi yaratmak, faaliyetlerini
devam ettirmek ve siirdiiriilebilirliklerini artirmak bakimindan katki saglayabilir. Bu
calisma, 2010-2020 yillar1 arasinda Kirilgan Besli iilke olarak adlandirilan 4 {ilkedeki
(Tirkiye, Hindistan, Endonezya ve Brezilya) tekstil sektoriinde faaliyet gosteren
firmalarin ¢alisma sermayesi yonetimlerinin firma performanslart (ROA ve TOBIN’s Q)
tizerindeki etkisini incelemektedir. Bu ¢aligmada belirlenen panel regresyon modellerinin
katsayilarinin tahmininde, gézlemlenmemis heterojenlik, otokorelasyon, degisen varyans
ve yatay kesit bagimliligi problemlerine karsi saglam olan Driscoll-Kraay tahmincisi
kullanilmistir. Panel veri analizi tahmin sonuglarimin genel degerlendirmesinde, isletme
sermayesi yonetiminin finansal performans iizerindeki etkisinin segilen performans
degiskenine bagli olarak 6nemli dlgiide farklilastigi goriilmektedir. Bu sonuglarin biitlini,
tekstil sektoriinde basarili ve etkin isletme sermayesi yonetiminin ekonomik kosullardaki
farkliliklari, sermaye piyasalarindaki farkliliklari, finansal piyasa performansini ve giinliik
calisma aligkanliklarini dikkate almasina ve isletme sermayesini olusturan her bir unsurun
ayri ayr1 degerlendirilmesine bagl oldugunu gostermektedir.

“ This paper is based on Aysegul Toy’s Ph.D. Dissertation in Ankara Yildirnim Beyazit University, Graduate
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1. Introduction

Financial management decisions are; divided into short-term and long-term financing
decisions. Short-term financial decisions are easier for managers than long-term financial
decisions, but they are never less important (Brealey et al., 2019: 551). Corporate finance
literature focuses on long-term financing decisions such as company valuation, dividend, capital
structure, but since short-term assets and liabilities have a significant share in total assets, working
capital management (WCM), which is the focus of short-term decisions, is also an indispensable
part of financial management (Nazir and Afza, 2009).

Decisions regarding the WCM are about managing cash, stocks, receivables and debts and
are one of the most important issues in finance, especially in today's world (Jose et al., 1996).
Working capital (WC), in its most general sense, refers to the amount of capital a company
attributes to its economic values in an accounting period with a maturity of one year or less. The
absence or inadequacy of WC will prevent a company from operating at full capacity and
producing consistently (Sariaslan and Erol, 2008: 360). Inadequate WC is often considered the
main cause of firm failure (Rafuse, 1996). Due to deficiencies in production as a result of WC
inadequacy, companies will not be able to meet customer demands and orders as they wish, and
they will not be able to reach their targeted sales level (Sariaslan and Erol, 2008: 360). Failure to
manage WC in a planned, efficient, correct and effective manner (Pass and Pike, 1984); It can
cause companies to lose investment opportunities, fail to meet their short-term cash needs,
decrease their profitability and even cause companies to go bankrupt (Samiloglu and Demirgunes,
2008; Brealey et al., 2019: 551).

Conversely, when managers manage their companies' WC efficiently, companies will be
able to cover their short-term costs and liabilities, increase free cash flows in the treasury of the
company, reduce risks and financing needs, and have the opportunity to maximize shareholder
value (Pass and Pike, 1984; Aktas et al., 2015; Berk et al., 2016: 15).

The literature on the WC-profitability relationship has developed and continues to evolve,
especially after Deloof's pioneering work and since the 2007 financial crisis, due to its importance
to companies in these contexts. After the crisis, companies began to investigate the causes of the
collapse of the financial system and to take measures for the financial system again. Firm
managers have had to acknowledge the importance of effectively managing the firm's
profitability, especially in the WC area, in order to prevent further losses and bankruptcies (Jakpar
et al., 2017). As a result, since WCM affects both profitability and risk, and after the crises and
epidemics, especially after the economic difficulties experienced during the COVID-19 process,
the importance of WCM has increased even more. Many companies that cannot effectively
manage their stocks, receivables or especially short-term debts have failed in this process.

Companies give priority to an effective WCM in order to achieve their objectives such as
increasing market value, continuing its operations and generating financial profit. (Hingurala
Arachchi et al., 2017). Managers need to devote a significant amount of time to WCM, which is
one of the most important components of business finance, which has a large share and function
in the success/failure of their companies (Chambers and Cifter, 2022). In fact, it can be said that
the WCM's decisions regarding the management of the investments to be made by the companies
focus on non-long-term financing, in other words, on short-term monetary resources and fields of
activity (Banos-Caballero et al., 2010). The cash that the companies keep in their safes, the
securities that can be converted into cash at any time, the trade receivables obtained as a result of
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the sales and the current assets they hold are evaluated within this scope. It is aimed to keep the
needs to a minimum and to maximize profit and profitability by managing and using these assets
in the most appropriate way (Ganesan, 2007).

Textile, which has an important role in economic development in the world and is accepted
as a locomotive sector with its contribution to exports, production and employment, is one of the
oldest manufacturing industry branches (Hamid et al., 2014). WCM in providing short-term
financing resources to textile companies, like all companies, has important effects on success and
profitability for textile companies as in the other sectors. (Akguc, 2013: 204). This situation has
also been observed in many studies in the literature. (Khan et al., 2011; Tufail and Khan, 2013;
Akbar, 2014; Sheikh et al., 2016) and it was also demonstrated in the analysis performed in this
study. For this reason, it is one of the issues that should be emphasized as much as it is financially
important. In this context, financial managers of textile companies should aim to focus on the
management of each component of WC items that concern financial management, keep the WC
at optimal levels and make the right investments in order to continue their activities with
sustainable profitability and efficiency (Akbar et al., 2020).

Effective policies are needed for WCM as textile companies can increase their profitability
with efficient management and lowest cost financing (Asad, 2012). As a result of effective WC
management in the textile sector, companies with short cash conversion cycle (CCC) will prevent
their external financing calls, borrow less, thus provide interest cost advantage and thus increase
the profitability of textile companies (Tahir and Anuar, 2016).

The importance of using CCC, which is used as a WCM criterion in the study, is first
expressed in Gitman's research (Gitman, 1974). A substantial body of the literature has used CCC
as one of several measures of WCM efficacy. This is because CCC is a powerful measure of
financial performance for assessing how well a firm is managing WC. It indicates how quickly a
firm can convert its initial capital investment into cash. CCC was introduced by Richards and
Laughlin (1980), who suggested it as a dynamic indicator in liquidity analysis, and was later used
in many studies as a benchmark for WCM in terms of its impact on firm profitability and
performance (Shin and Soenen, 1998; Hutchison et al., 2007; Lind et al., 2012; Yazdanfar and
Ohman, 2014) and it has been extended to the study of its impact on firms' profitability (Shin and
Soenen, 1998; Deloof, 2003; Iftikhar, 2013; Yazdanfar and Ohman, 2014).

WC is an important indicator for all companies regardless of their size, showing their
financial position and corporate liquidity (Entrepreneur, 2013). However, WC in particular is
more important in developing countries than in developed countries. Effective management of
WC is essential for companies operating in developing economies due to their limited use of
funds, difficult access to capital through external financing due to inactive capital markets,
difficulties in finding long-term funds and exposure to high interest rates. Because WC, which is
the source of internal financing, is the primary source for them. (Allen et al., 2012; Zariyawati et
al., 2016).

"Brazil, Indonesia, Turkey, South Africa and India", which are called the "Fragile Five"
and are also among the developing countries, are in the top ten of the world lists. In this direction,
the aim of this study is to empirically examine the effect of WC variables on financial performance
with a sample consisting of companies operating in the textile sector of the "Fragile Five"
countries in the period of 2010-2020. South African textile companies, one of the Fragile Five
countries, could not be included in the sample due to lack of data.

e
816



A. Toy, A. Kapusuzoglu & N.B. Ceylan, “The Effect of Working Capital Management on the
Performance of the Textile Firms: Evidence from Fragile Five Countries (FFCs)”

This study contributes to the past literature on WCM in four ways: First, this study is the
first to examine textile firms' WCM in FFCs using panel data regression analysis. Secondly, this
study adds to the available knowledge about the relationship between WC and financial
performance by using the most up-to-date data of textile companies operating in FFCs. Third, the
results of this study provide guidance to managers operating in the textile industry to develop
meaningful strategies to effectively manage WC and improve financial performance. Finally,
panel data methodology based on the Driscoll-Kraay standard error estimator was used to deal
with variance, autocorrelation, cross-section dependence, and unobservable heterogeneity.

2. Literature Review

Many applied studies in literature show that effective management of WC is associated
with higher firm performance and firm value. Therefore, WC decisions that focus on short-term
financing and investment decisions can provide companies with a competitive advantage, increase
profitability and performance, and contribute significantly to the development of the real sector
and financial markets. As a result, efficient WCM is of great importance not only for corporate
governance but also for all stakeholders.

When the former studies focusing on the association between WC variables and financial
performance are examined, it has been observed that various variables are employed to measure
WC elements. For example, researchers such as Deloof (2003), Lazaridis and Tryfonidis (2006),
Garcia-Teruel and Martinez-Solano (2007), Mathuva (2010), Sharma and Kumar (2011), and
Abuzayed (2012) have employed the accounts receviables period (ARP), the inventory holding
period (IHP), the accounts payable period (APP), and CCC variables to represent WC in their
studies. However, researchers such as Mun and Jang (2015), Saglam and Karaca (2015), Botoc
and Anton (2017), Anton and Afloarei Nucu (2020), Osama and Al-Gazzar (2021), Chambers
and Cifter (2022), and Jaworski and Czerwonka (2022) have utilized the WC ratio in their studies
to measure WC.

The literature offers five groups of conflicting results concerning the influence of WC
variables on financial performance: (i) WC variables have a negative influence on financial
performance, (ii) WC variables have a positive impact on financial performance, (iii) there exist
blended results between WC components and financial performance measures, (iv) WC variables
has a neutral influence on financial performance, and (v) there exists a non-linear association
between WC variables and financial performance.

The first group of studies suggesting a negative relationship between WC variables and
financial performance are Yucel and Kurt (2002), Nobanee et al. (2011), Ebben and Johnson
(2011), Ogundipe et al. (2012), Enqvist et al. (2014), Yazdanfar and Ohman (2014), Sensini
(2020), Lin and Wang (2021), and Jaworski and Czerwonka (2022). These studies reported that
the effect of CCC on financial performance variables is negative. Also, Deloof (2003), Garcia-
Teruel and Martinez-Solano (2007), Mansoori and Muhammad (2012), Aygun (2012), Ukaegbu
(2014), Pais and Gama, (2015), Hussain et al. (2021), Gota$ (2020), on the other hand, reported
that there is a negative correlation between the CCC and the elements that make up the CCC and
performance indicators.

The studies in the second group, which argue that WC variables have a positive effect on
financial performance, are as follows; Alvarez et al. (2021) have provided empirical evidence that
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there is a positive relationship between financial performance as measured by ROA and ROE and
all WC components for Argentine manufacturing firms. Also, Saglam and Karaca (2015) have
reported that financial performance indicators for Turkish textile companies are positively
affected by the WC ratio. Similarly, Amponsah-Kwatiah and Asiamah (2020) have revealed that
WC components have positive effects on both ROA and ROE.

Lazaridis and Tryfonidis (2006), Mathuva (2010), Sharma and Kumar (2011), Abuzayed
(2012), Napompech (2012), Vahid et al. (2012), Ademola (2014), Samiloglu and Akgun (2016),
Keskin and Gokalp (2016), Kayani et al. (2019), Braimah et al. (2021), and Durdu and Aydin
(2021) are among the third group of studies suggesting blended results between WC components
and financial performance measures.

The studies conducted by Atmaca (2016) and Ahmed et al. (2017) can be given as an
example of the fourth group of studies that determined that there is no linkage between WC
variables and financial performance.

As the last group works, the findings regarding the existence of a nonlinear relationship
between WC variables and financial performance have been reported in empirical studies
conducted by Afrifa et al. (2014), Mun and Jang (2015), Botoc and Anton (2017), Singhania and
Mehta (2017), Anton and Afloarei Nucu (2020), Prempeh and Peprah-Amankona (2020),
Ahangar (2021), Akbar et al. (2021), Chambers and Cifter (2022), and Ersoy et al. (2022)
Jaworski and Czerwonka (2022).

3. Methodology
3.1. Dataset and Descriptive Statistics

This study aims to analyze the influence of WC elements on textile firms’ financial
performance in fragile five countries. However, South African companies are not included in the
sample due to lack of data. In this context, of the textile companies that made up our sample, 12
operate in Brazil, 11 in Indonesia, 17 in Turkey, and the remaining 145 in India. Financial data
of textile firms over the period of 2010-2020 are obtained from Thomson Reuters Eikon database.
Econometric analyses were performed using the Stata 17 software. Our sample is a balanced panel
dataset. All firm-level variables are winsorized at 1% and 99% levels to minimize the influence
of possible spurious outliers. The variables employed in this study and their influence on financial
performance are shown in Table 1.
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Table 1. Definitions of Variables

Variable Measure Notation Expected Sign
Dependent variables
Return on Assets Net profit/total assets ROA

(The market value of equity + short- and long-

Tobin’s Q term liabilities)/total assets. Q
Independent variables

Accounts receivable period [Average receivables * 365/sales] ARP +/-
Inventory holding period ~ [Average inventories * 365/cost of goods sold] IHP +/-
Accounts payable period [Average payables * 365/cost of goods sold] APP +/-
Cash conversion cycle [ARP + IHP-APP] CCC +/-
Control variables

Current ratio Total current assets/total current liabilities CR +
Leverage The ratio of total debt to total assets. LEV -
Firm size Natural logarithm of total assets Siz +/-
Growth (Current year sales/ previous year sales) — 1 GRO +/-

Descriptive statistics values calculated for all variables used in the analysis are shown in
Table 2. According to the summary statistics calculated for all textile companies regarding these
variables, the average value of the ROA variable is approximately 2.2%. The average value of
Tobin's Q is about 1.19. When the summary statistics presented in Table 2 are analyzed in terms
of WC variables, the ARP variable has an average value of about 54. This means that textile firms
give their customers about 54 days to pay their dues. In other words, firms tend to collect their
receivables on sales after an average of 54 days. With regard to IHP variable, it is found that mean
value of IHP is close to 126 days. This means that textile firms wait about 126 days to convert
their inventories into sales. The APP variable has an average value of about 60. This statistic
demonstrates that textile firms tend to pay their debts within 60 days. Finally, the average CCC
is approximately 118 days.

Table 2. Descriptive Statistics for Full Sample

Variable Mean SD Median Min Max N

ROA 0.022 0.060 0.0235 -0.122 0.133 2035
TQ 1.191 0.685 0.940 0.031 3.226 2035
ARP 53.898 37.669 46.024 1.583 139.671 2035
IHP 125.753 71.776 112.04 28.070 302.681 2035
APP 60.189 39.830 53.280 6.545 152.883 2035
CCC 117.874 78.270 108.328 -11.913 295.048 2035
CR 1.734 1.293 1.284 0.493 6.102 2035
LEV 0.609 0.222 0.628 0.192 1.067 2035
SI1Zz 18.158 1.318 18.058 15.884 20.741 2035
GRO 0.010 0.200 0.0246 -0.450 0.368 2035

Summary statistics obtained using sub-samples of textile companies operating in Brazil,
Indonesia, Turkey and India are reported in Table 3. Columns 1, 4, 7, and 10 of Table 3 report the
mean values of variables for firms in Brazil, Indonesia, Turkey, and India, respectively.

According to Table 3, the textile firms with the highest ROA with an average value of 0.025
are Indian companies. The positive average ROA value of textile companies in other countries
indicates that companies operating in the textile industry are profitable companies. According to
Table 3, the fact that the average Tobin's Q value of the textile companies operating in all 4
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countries is above 1 indicates that these companies, on average, create value for their
shareholders.

Among the textile firms operating in 4 countries, Indonesian textile firms expect their
customers to pay their debts in approximately 43 days, while Brazilian textile firms provide their
customers with an average of 96 days to pay their debts. This result demonstrates that the firms
that make the fastest (slowest) collection on their sales are Indonesian (Brazilian) textile
companies.

Regarding the IHP variable, compared to firms in other countries, Brazilian firms tend to
convert their inventories into sales in a shorter time (an average of 112 days). With regard to the
APP variable, compared to firms in other countries, Brazilian firms tend to convert their
inventories into sales in a shorter time (an average of 112 days). Concerning the ARP variable,
Turkish firms take longer time to pay back their debts when compared to firms in other countries.
Interestingly, regarding the CCC variable, the study reveals that Brazilian firms take a longer time
(an average of 150 days) to complete the conversion cycle as compared to firms in other countries.

Table 3. Descriptive Statistics for Sub-Samples (Brazil, Indonesia, Turkey, and India)
Brazil Indonesia Turkey India

Mean SD N  Mean SD N  Mean SD N  Mean SD N
ROA 0.008 0.086 132 0.009 0.064 121 0.019 0.067 187 0.025 0.056 1595
TQ 1402 0.782 132 1263 0.727 121 1256 0.651 187 1.161 0.674 1595
ARP 95760 23.403 132 43.118 21.458 121 64.582 35.977 187 49.998 37.381 1595
IHP  111.656 44.474 132 120.490 80.114 121 117.239 71.760 187 128.317 72.757 1595
APP 54442 42815 132 53.038 35.205 121 76.672 38.187 187 59.274 39.635 1595
CCC 149.802 77.984 132 109.806 79.654 121 105.903 74.756 187 117.248 77.981 1595
CR 2062 1733 132 1.635 1.251 121 1588 1.239 187 1.732 1.256 1595
LEV 0.614 0.307 132 0.611 0.278 121 0.539 0.212 187 0.617 0.208 1595
SIZz 19556 0.955 132 18.795 0.946 121 18565 1.237 187 17.946 1.281 1595
GRO -0.045 0.228 132 -0.001 0.184 121 -0.023 0.214 187 0.019 0.196 1595

3.2. Econometric Model

Following Deloof (2003), Zariyawati et al. (2009), Banos-Caballero et al. (2007), Sharma
and Kumar (2011), and Singhania and Mehta (2017), the two-way fixed effects equations are
estimated to investigate the association between WCM and financial performance.

4 11-1
(FP);s = ay + y(ARP) ;s + Z(FLCV)it B+ Z A (Year), + & (Model 1)
=1 t=1
4 11-1
FP)y = ag + y(IHP); + Z(FLCV)M B + z A (Year), + (Model 2)
=1 t=1
4 11-1
(FP)ie = @ +Y(APP)ie + ) (FLCVYi B+ ) Ae(Vear), + e
= = (Model 3)
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4 11-1
(FP); = ag + y(CCO)ye + Z(FLCV)it B + Z A (Year), + & (Model 4)
j:l t=1

In these models, subscripts i and t represent individual firm and year, respectively. a, is
the intercept. FP; is the dependent variable, and it is measured by accounting-based financial
performance (ROA) and market-based financial performance (Tobin’s Q). ARP;, IHP;, APPy,
and CCC;; are the independent variables and they represent WC variables such as ARP, IHP, APP,
and CCC. The term B is the vector of coefficients to be estimated. In the above equations, FLCV;;
is a vector of independent variables consisting of the variables such as current ratio, growth, firm
size, and leverage. The coefficients a,, y, Bj, and A, are the parameters to be estimated. g;; =
w; + u;;, Where w; demonstrates time-invariant firm-level fixed effects and u;; denotes the
random error terms.

3.3. Method

The econometric analysis consists of the following steps: Firstly, Spearman correlation
analysis is carried out to determine whether there is a multicollinearity problem between the
independent variables and control dependent. Secondly, as it is known, there are three traditional
estimators used to estimate coefficients in panel data regression analysis in the literature. These
are the Pooled OLS (POLS), random effects (REs), and fixed effects (FEs) estimators,
respectively. The POLS is ignored in this study. Because it is based on the assumption that there
is no correlation between independent variables and firm-specific fixed effects. Also, the POLS
estimation assumes no unit and time effects, which is not a realistic assumption. As a result, the
Hausman test is employed to choose between the remaining two estimators (i.e, REs and FESs).
The Hausman test is based on the null hypothesis that the REs model is more appropriate than the
FEs model (Baum, 2006).

Third, after it was decided that the FEs (RES) estimator was the most appropriate estimator
for the estimation of the coefficients in the financial performance model, diagnostic tests were
conducted to investigate the existence of serial correlation, varying variance and cross-section
dependence in error terms in the panel data model. For diagnostic tests, Wooldridge test (Drukker,
2003) for serial correlation, Modified Wald test (Levene) (Baum, 2001) for varying variance and
Pesaran CD test (De Hoyos and Sarafidis, 2006) were used for cross-section dependence,
respectively. The Wooldridge test is based on the null hypothesis that there is no serial correlation
in the data. While the modified Wald (Levene) test is based on the null hypothesis that there is no
heteroscedasticity, the Pesaran CD test is also based on the null hypothesis that there is no cross-
sectional dependence.

Finally, if serial correlation, varying variance, and cross-section dependence are detected
in the panel data, the Driscoll and Kraay (1998) estimator, which uses regressions of FEs or REs,
was used to obtain robust test statistics (Hoechle, 2007).

3.4. Investigation of Multi-Collinearity Problem

The correlations between the independent and control variables were estimated in the
analysis, and the estimated coefficients of the correlation coefficients between the independent
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and control variables used in the regression models for the full sample are shown in Table 4. A
negative and significant correlation (-0.628) was found between the CR and LEV variables. On
the other hand, CCC shows a significant positive correlation with IHP (0.719). More importantly,
the predicted high correlation coefficient between CCC and IHP indicates that including the two
variables in the same regression model will result in multicollinearity. As a result, the fact that
other estimated correlation coefficients are lower than 0.80 reveals that multicollinearity is not a
significant problem in terms of other variables (Kennedy, 2003; Gujarati, 2004).

Estimated correlation coefficients analysis was performed for the sub-samples of Brazil,
Indonesia, Turkey and India, and all these results show that the WC components should be
modeled separately.

Table 4. Spearman Correlation Between Independent and Control Variables for Full Sample
ARP IHP APP CCC CR LEV Sl1z GRO

ARP 1.000

IHP 0.041* 1.000

APP 0.190***  0.239***  1.000

CCC  0.373*** (0.719*** -0.195***  1.000

CR 0.123***  0.115*** -0.179***  0.271***  1.000

LEV  -0.078*** -0.024 0.181***  -0.152*** -0.628*** 1.000
SIZ -0.008 0.101***  -0.023 0.103***  -0.067*** 0.048** 1.000
GRO -0.117*** -0.045 -0.073***  -0.056** 0.139***  0.036 0.061**  1.000

Note: *** **and " indicate the level of significance at 1%, 5%, and 10%.

4. Estimation Results of Panel Data Models

In this part of the study, firstly, the estimation results obtained from the models in which
ROA, an accounting-based performance measure, is the dependent variable, are summarized.
Then, the findings obtained from the models in which Tobin's Q, which is a market-based
performance measure, is employed as the dependent variable, are given.

4.1. Estimation Results of ROA Models

Table 5 reports the values of the estimated coefficients of the regression models shown in
Equations (Model1) -(Model4). The model goodness of fit (R?) demonstrates that about 18% of
the variation in ROA of textile companies is explained by the independent and control variables
used in the regression models. Moreover, according to the results of the F statistic, which tests
whether the models are significant or not, it has been decided that all models are significant.

As can be seen at the bottom of Table 5, Hausman statistics for all models are highly
significant. Therefore, a fixed effects estimator is used to estimate the effect of WC variables on
ROA for the full example in the analysis. Before reporting the analysis results, three important
assumptions concerning the error process, i.e. heteroscedasticity, serial correlation, and cross-
sectional dependence are tested under a fixed effect specification, respectively, employing the
Modified Wald test, Wooldridge test, and Pesaran CD test. The results reported at the bottom of
Table 5 demonstrate the presence of heteroscedasticity, serial correlation, and cross-sectional
dependence. Because the statistics that test these assumptions are highly significant. Therefore,
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all the models are estimated based on the Driscoll-Kraay standard errors estimator utilizing FEs
regression to overcome these issues.

Table 5. Estimation Results of the Driscoll-Kraay Standard Errors Estimator for the Full Sample
Dependent Variable: ROA

(Modell) (Model 2) (Model 3) (Model 4)
0.000"
ARP (0.000)
0.000
HP (0.000)
0.000
APP (0.000)
0.000
cce (0.000)
CR 0.002 0.002 0.003 0.002
(0.002) (0.002) (0.002) (0.002)
LEV -0.119™ -0.119™" -0.121™ -0.119™"
(0.010) (0.010) (0.010) (0.010)
SIZ -0.012™ -0.012™ -0.012™ -0.012™
(0.004) (0.004) (0.004) (0.004)
GRO 0.057"" 0.057™" 0.057"" 0.056™"
(0.011) (0.012) (0.011) (0.012)
cons 0.296™" 0.304™ 0.295™" 0.300™"
(0.071) (0.081) (0.072) (0.077)
Hausman 66.70*** 59.10%** 66.43*** 57.85%**
Wooldridge 13.928*** 15.041%** 31809.32*** 15.653***
yvgféf'e‘j 31197.17*** 31138.63*** 31809.32%** 30953.82%**
Pesaran's CD 17.502*** 17.790%** 18.414*** 17.363***
Within R? 0.178 0.177 0.178 0.177
F-statistic 597.60*** 66.37*** 61.86*** 55.48***
Obs. 2035 2035 2035 2035
No of firms 185 185 185 185
Estimator DK-FE DK-FE DK-FE DK-FE

Notes: Robust standard errors are reported in parentheses. DK-FE is the Driscoll-Kraay standard errors
estimator using FEs regression. * p < 0.10, ** p < 0.05, *** p < 0.01

After giving the estimation results for the firms in the full sample, the main sample was
divided into sub-samples considering the four countries included in the study. Thus, the regression
models given in Equations (1)-(4) are re-estimated for textile companies in different countries.
Estimation results for Brazilian, Indonesian, Turkish and Indian firms are given in Table 8-11 in
the appendix, respectively.

4.2. Estimation Results of Tobin's Q Models

In study, the estimation results obtained from the models in which Tobin's Q variable,
which is a market-based financial performance measure, is the dependent variable, are presented
in Table 6. As can be seen at the bottom of Table 6, the R? values of the regression models vary
between approximately 17% and 18%. Furthermore, the significant F-values imply that all the
independent and control variables included in the financial performance model are important for
explaining the variations in textile firms' financial performance.
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The highly significance of the statistics for the Hausman test reported in the bottom of
Table 6 for the full sample reveals that the FEs estimator is the most appropriate estimator in the
estimation of model parameters. In the study, three important assumptions regarding error
processes are tested under the fixed effects model, following the determination of the most
appropriate panel estimate. Results for the assumptions such as heteroscedasticity, serial
correlation, and cross-sectional dependence are reported in Table 6. The highly significance of
the test statistics for these assumptions reveal the presence of heteroscedasticity, serial correlation,
and cross-sectional dependence in the FEs models' error terms. Thus, to deal with these problems,
all the regression models for the full sample are estimated employing the Driscoll-Kraay standard
errors estimator based on FEs regression.

Table 6. Estimation Results of the Driscoll-Kraay Standard Errors Estimator for the Full Sample
Dependent Variable: TQ

(Modell) (Model2) (Model3) (Model4)
-0.001
ARP (0.001)
-0.001™
IHP (0.000)
0.000
APP (0.000)
-0.001™
cce (0.000)
CR 0.024™ 0.028™ 0.024™ 0.032™
(0.009) (0.009) (0.009) (0.008)
LEV 0.629™" 0.654™" 0.624™ 0.618™"
(0.141) (0.139) (0.137) (0.129)
SIZ -0.258™" -0.234™ -0.261™ -0.231™
(0.023) (0.024) (0.026) (0.020)
GRO 0.180™" 0.156™" 0.188™" 0.161™"
(0.043) (0.037) (0.049) (0.037)
cons 5.565™" 5.179™" 5.565™" 5.146™"
(0.438) (0.443) (0.454) (0.384)
Hausman 66.12*** 62.22*** 74.35%** 60.59***
Wooldridge 44.807*** 45.088*** 45.142%** 44,324***
Modified Wald 2.0e+05*** 2.0e+05*** 2.1e+05%** 1.9e+05***
Pesaran's CD 53.889*** 57.744*** 49.692*** 56.201***
Within R? 0.176 0.182 0.173 0.188
F-statistic 56.77*** 142.46*** 1201.65*** 161.83***
Obs. 2035 2035 2035 2035
No of firms 185 185 185 185
Estimator DK-FE DK-FE DK-FE DK-FE

Notes: Robust standard errors are reported in parentheses. DK-FE is the Driscoll-Kraay standard errors
estimator using FEs regression. * p < 0.10, ** p < 0.05, *** p < 0.01

After giving the estimation results for the firms in the full sample, the main sample was
divided into sub-samples considering the four countries included in the study. Thus, the regression
models given in Equations (1)-(4) are re-estimated for textile companies in different countries.
Estimation results for Brazilian, Indonesian, Turkish and Indian firms are given in Table 12-15.
in the appendix, respectively.
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4.3. Summary of Findings from Regression Models

The findings from the regression models are summarized in Table 7. The findings obtained
from the ROA model covering all textile companies can be summarized as follows; There exists
a positive and statistically significant connection between ARP and ROA. This result shows that
the longer the ARP, the higher the profitability of the firm. This finding supports the finding of
Amponsah-Kwatiah and Asiamah (2020). No significant relation is found between other variables
(IHP, APP and CCC) representing WC strategies and ROA. As for firm-level control variables,
it is concluded that the variables like firm size, financial leverage and sales growth except for
liquidity variable are significant determinants of ROA.

Table 7. The Summary of The Results from The Regression Model

Full Sample Brazil Indonesia Turkey India
ROA TQ ROA TQ ROA TQ ROA TQ ROA TQ
ARP (+)* ()** (== () Ok
ICP (_)*** (_)** (_)* (_)***
APP (+)* (+)***
CCC (_)** (_)* (_)*** (_)** (_)**

Notes: * p <0.10, ** p < 0.05, *** p < 0.01 (-) : Negative relationship (+): Positive relationship.

The findings of the estimated ROA model using Brazilian textile companies can be
summarized as follows; It has found a negative association between ARP and ROA. This
conclusion is supported by many studies (e.g., Deloof, 2003; Garcia-Teruel and Martinez-Solano,
2007; Mansoori and Muhammad, 2012; Pais and Gama, 2015; Samiloglu and Akgun, 2016;
Keskin and Gokalp, 2016; Kayani et al., 2019; Gotas, 2020; Singh, 2021) in the previous
literature. The findings indicate that an increase in CCC leads to a decrease in ROA. This finding
is consistent with the results of the studies carried out by Yucel and Kurt (2002), Deloof (2003),
Garcia-Teruel and Martinez-Solano (2007), Mansoori and Muhammad (2012), Ogundipe et al.
(2012), Aygun (2012), Enqvist et al. (2014), Yazdanfar and Ohman (2014), Pais and Gama,
(2015), Dalci et al. (2019), Kayani et al. (2019), NGuyen et al. (2020), Gotas (2020), Braimah et
al. (2021), and Singh (2021). This result shows that the managers of companies operating in the
textile sector in Brazil manage their WC more efficiently. The findings also demonstrate that the
estimated coefficients of IHP and APP are not significant. Regarding firm-level control variables,
it is concluded that financial leverage and sales growth are significant variables in ROA models.

The findings of the estimated ROA model using Indonesian textile companies can be
summarized as follows; Neither CCC nor the variables constituting CCC are found to be
statistically significant in explaining the change in the ROA models. While the effect of financial
leverage and sales growth is significant, the influence of liquidity and firm size are not significant.

The results of the estimated ROA model for companies operating in the Turkish textile
sector are as follows; Among the WC variables, the only variable that is statistically significant
is ARP. The effect of this variable is positive. This finding shows that companies with high trade
receivables tend to generate more revenue by offering longer payment opportunities to their
customers. The estimated positive coefficient of the ARP variable is also consistent with those of
the study conducted by Sharma and Kumar (2011), Amponsah-Kwatiah and Asiamah (2020) and
Alvarez et al. (2021). Other WC variables are not significant determinants of ROA. These results,
found for Turkish companies, are similar to those of the study conducted by Atmaca (2016). Firm
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size, financial leverage and growth in sales are found to be significant in explaining the change
in ROA.

The findings of the ROA model employing Indian textile companies can be summarized as
follows; Estimation results for Indian textile companies show that the coefficients of variables
representing WC indicators are not found statistically significant at any significance level Sharma
and Kumar (2011) reported that the estimated coefficients of all WC variables are insignificant
except for the ARP variable for 263 non-financial Indian firms. Similar findings were also
reported by Vahid et al. (2012) for 50 Iranian pharmaceutical and cement companies. As for the
control variables, firm size, financial leverage and sales growth have a significant impact on ROA.
However, it has not been determined that liquidity level has a significant effect on ROA.

The results obtained from the Tobin’s Q model for all textile companies can be summarized
as follows; It is observed that the coefficients of the IHP and CCC variables are negative and
significant. Results from IHP and CCC variables are similar to the those of Ogundipe et al. (2012)
and NGuyen et al. (2020) but different from the results reported by Abuzayed (2012). In addition,
ARP and APP variables are not statistically significant determinants of Tobin’s Q of textile firms.
All firm-level variables included in Tobin's Q model are significant.

The findings of the Tobin’s Q model using Brazilian textile companies can be summarized
as follows; The estimation results imply that there exists no significant link between WC
components and market performance measured by Tobin's Q. Similarly, Abuzayed (2012)
reported similar findings for a sample including Jordanian firms, except for the APP variable.
Regarding the control variables, it observes that liquidity ratio, firm size and leverage have a
negative and statistically significant effect on market performance of the firms.

The findings of the estimated Tobin’s Q model employing textile companies in Indonesia
can be summarized as follows; All variables employed to measure WC policies are found to be
significant in the Tobin’s Q model. More specifically, the predicted coefficients of the ARP, IHP,
and CCC variables are negative while the predicted coefficients of the APP variable are positive
The negative and significant coefficients of the ARP, IHP, and CCC variables are consistent with
those of Hingurala et al. (2017). Moreover, Perera and Priyashantha (2018) found in their study
that the coefficient of APP was positive. Among the firm level control variables, financial
leverage and firm’s size are the significant variables in the Tobin’s Q model.

The results of Tobin’s Q model for the Turkish textile companies are as follows; There is
a significant correlation between APP, IHP, and CCC variables and Tobin’s Q. The influence of
IHP and CCC is negative. It shows that a reduction in the IHP and CCC period can help improve
firm value. Whereas, the effect of the APP variable is positive. It shows that the increase in debt
payment periods of Turkish textile companies contributes to the market value. These results are
in line with the results of the study conducted by Aygun (2012), except for the APP variable.
Tobin’s Q is significantly correlated with financial leverage and firm size.

The findings of Tobin’s Q model for Indian textile companies can be summarized as
follows; It is observed that the coefficients of all variables, except APP, are negative and
statistically significant. These results imply that lower ARP, IHP, and CCC enhance market based
financial performance of Indian textile companies. Tobin's Q is significantly correlated with
liquidity level, financial leverage, firm size, and sales growth. More specifically, variables like
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liquidity level, financial leverage, and sales growth enhance firms' market performance. However,
firm size leads to a decrease in the market performance of firms.

According to the results of the study; in the ROA model, the ARP variable is negative for
Brazilian textile firms and positive and statistically significant for Turkish textile firms. In the
Tobin's Q model, the ARP variable is found to be negative and statistically significant for
Indonesian and Indian firms. There may be a number of reasons for the effect of receivable
collection periods on the performance of firms. Accounts receivable can be considered as trade
credit given by the firms to customers. In connection with the cost and benefit of accounts
receivable, firms may offer shorter or longer trade credits to their current or potential customers.
First, offering customers a longer credit period can help increase the firm's profitability
performance by attracting new customers who normally can't afford to buy and have financial
problems. However, as the trade credit extension decisions taken by the companies will cause the
opportunity costs to increase, the increased costs may also harm the companies' profitability
(Braimah et al., 2021; Rey-Ares et al., 2021).

Because inventories are an important cost element, especially for manufacturing
companies, inventory management policies are one of the critical success factors that directly
impact company profitability and performance. On the other hand, however, holding a high level
of inventory can increase various costs (security costs, heating, theft, rent, obsolesce, etc.)
associated with inventories, which can harm firm profitability and value (Afrifa et al., 2014). In
this context, according to the TQ performance criterion in this study, the fact that textile firms in
Indonesia, Turkey and India have less inventory may be the reason for their improved
performance.

According to the TQ model, the APP variable was found to be positive and statistically
significant only for textile firms in Indonesia and Turkey. A delay in payments to suppliers of the
firm not only enables companies to evaluate the quality of purchased products and services, but
also provides companies with a cheap source of financing. Therefore, this can lead to an increase
in the profitability of the company. (Alvarez et al., 2021; Othuon et al., 2021).

Among the textile firms in the study, Brazilian firms were found negative and statistically
significant according to ROA model, while Indonesia, Turkey and India were found negative and
statistically significant according to TQ model. The firm's more efficient management of WC may
be associated with a shorter CCC. Because firms with a shorter CCC have more cash flow and a
more aggressive WC policy, which indicates that they will seek less external financing and be
more profitable. Thus, a short CCC may be beneficial for firm financial performance (Banos-
Caballero et al., 2013; Hussain et al., 2021).

5. Conclusion

In this study, it is aimed to empirically investigate whether there is an association between
WC variables and financial performance measures. Firms operating in the textile sector of the
FFCs (i.e., Brazil, South Africa, Indonesia, Turkey and India) in the period covering the years
2010-2020 constitute the sample of study. South African companies, however, are not included
in the sample due to lack of data. Finally, of the textile firms that made up sample, 12 operate in
Brazil, 11 in Indonesia, 17 in Turkey, and the remaining 145 in India. In line with the previous
literature, ROA and Tobin's Q are employed as financial performance indicators of textile firms,
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respectively. The variables that are frequently used in the WC indicator such as ARP, IHP, APP,
and CCC are included in the regression models as independent variables. In addition, firm-level
control variables such as firm size, financial leverage, sales growth and liquidity level are also
included in the regression models.

Before estimating the coefficients in the regression models determined in the study, the
correlation coefficients between the variables were calculated by using the Spearman test to
investigate the multi-collinearity. Then, summary statistics on the financial variables used in the
study are given. The Hausman test was used to determine the most suitable estimator within the
framework of static panel data analysis.

Following deciding that the FEs (RES) estimator is the most appropriate estimator for the
estimation of the coefficients in the financial performance models, it carried out diagnostic tests
to investigate the presence of serial correlation, heteroscedasticity, and cross-sectional
dependence in the error terms in the panel data. Robust estimators are used to make parameter
estimations as a result of the diagnostic tests performed.

The results obtained from this study have important implications for all stakeholders in the
textile industry. When the panel data analysis estimation results are evaluated in general, it can
be stated that the influence of WCM on financial performance differs significantly according to
the selected performance variable. In addition, when the main sample is divided into sub-samples,
the linkage between WC variables and financial performance variables tends to change. When all
these findings are assessed together, it can be concluded that successful WCM in the textile sector
depends on both taking into account the differences between countries (in terms of economic
conditions, development of capital and financial markets, daily work habits, WC policies
followed, etc.) and evaluating each element that forms the WC individually. The results of this
study will guide managers working in the textile industry to develop the right strategies to
effectively manage WC and improve financial performance. As a result of these suggestions,
firms can contribute to both themselves and the national economies by taking WCM into
consideration.

Regarding the research topic, the influence of WC components can be investigated in depth
by using different performance measures in future studies. In addition, future studies can benefit
from dynamic panel methodology. Moreover, the research subject can be deepened through
samples consisting of different country groups. Finally, non-linear relationships can be tested in
the relationship between WCM and financial performance.
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Table 8. Estimation Results of the Driscoll-Kraay Standard Errors
Estimator for Brazil Table 9. Estimation Results of the Fixed Effects Estimator for Indonesia
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Table 10. Estimation Results of the Driscoll-Kraay Standard Errors
Estimator for Turkey

Table 11. Estimation Results of the Driscoll-Kraay Standard Errors
Estimator for India

Dependent Variable: ROA
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Notes: Robust standard errors are reported in parentheses. DK-FE is the
Driscoll-Kraay standard errors estimator using FEs regression. “ p < 0.10, ™ p
<0.05, ™ p<0.01

836

Notes: Robust standard errors are reported in parentheses. DK-FE is the
Driscoll-Kraay standard errors estimator using FEs regression. * p < 0.10, ™ p
< 0.05, "™ p <0.01.




A. Toy, A. Kapusuzoglu & N.B. Ceylan, “The Effect of Working Capital Management on the Performance of the Textile Firms: Evidence from Fragile Five Countries
(FFCs)”

Table 12. Estimation Results of the Driscoll-Kraay Standard Errors
Estimator for Brazil

Table 13. Estimation Results of the Random Effects Estimator for
Indonesia
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Notes: Robust standard errors are reported in parentheses. DK-FE is the
Driscoll-Kraay standard errors estimator using FEs regression. “ p < 0.10, ™ p
<0.05 ™ p<0.01
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Table 14. Estimation Results of the Driscoll-Kraay Standard Errors
Estimator for Turkey

Table 15. Estimation Results of the Driscoll-Kraay Standard Errors
Estimator for India

Dependent Variable: TQ
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Notes: Robust standard errors are reported in parentheses. DK-FE is the
Driscoll-Kraay standard errors estimator using FEs regression. " p < 0.10, ™ p
<0.05 ™ p<0.01

Notes: Robust standard errors are reported in parentheses. DK-FE is the
Driscoll-Kraay standard errors estimator using FEs regression. “ p < 0.10, ™ p
< 0.05, "™ p <0.01.
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EXAMINATION OF THE RELATIONSHIP BETWEEN STOCK
MANAGEMENT AND PROFITABILITY IN BUSINESSES: AN
APPLICATION ON BORSA ISTANBUL MANUFACTURING

COMPANIES

Isletmelerde Stok Yonetimi ile Karhlik iliskisinin incelenmesi: BIST Imalat
Sirketleri Uzerine Bir Uygulama

Aysegiil ERTUGRUL* & Gizem ARI**

Abstract
This study aims to investigate whether there is a significant relationship
between inventory management and the profitability of enterprises operating in

Keywords: the manufacturing sector. The primary purpose of businesses is to maximize
Financial firm value. For this purpose, they want to determine the most accurate method
Performance, Stock to increase profitability by using their assets efficiently. The practical and
Management, efficient use of asset stocks with the least liquidity among current assets is

Regression Analysis.  thought to affect their profitability positively. The financial ratios of companies
in the manufacturing sector traded on the BIST between 2019-2021 have been

JEL Codes: taken as data, and multiple regression analysis is used as the analysis method.

C32, G30, G31. The findings show a significant negative relationship between the stock/current
assets ratio and profitability for all three years. A positive relationship is found
with the 2019 net sales growth rate and a negative relationship with stock
holding time. A positive and significant relationship is found between
profitability and net sales rate for 2020. In summary, it can be said that
businesses can increase their profitability by reducing their stocks.

Oz
_ Bu calismanin amaci imalat sektoriinde faaliyet gosteren isletmelerin stok
A_nahtar Kelimeler:  yonetimi ile karliliklari arasinda anlamli bir iliski olup olmadiginin
Finansal Performans,  arastirilmasidir. isletmelerin temel amaci firma degerini maksimize etmektir.

Stok Yonetimi, Bu hedefler dogrultusunda varliklarini verimli sekilde kullanmak ve bdylece
Regresyon Analizi. karliliklarini artirmak igin en dogru yontemi belirlemek isterler. Donen varliklar

arasinda en az likiditeye sahip olan stoklarin etkin ve verimli kullaniminin firma
JEL Kodlari: karlilig iizerinde olumlu ydnde etkisi oldugu diisiiniilmektedir. BIST'te islem
C32, G30, G31. goren imalat sektoriinde faaliyet gosteren sirketlerin 2019-2021 yillari

arasindaki finansal oranlar1 veri olarak alinmis ve analiz yontemi olarak ¢oklu
regresyon analizi kullanilmigtir. Elde edilen bulgularda, stok/donen varliklar
orani ile karlilik arasinda her ii¢ yil i¢in anlamli bir negatif iliski bulunurken,
2019 net satig biiyiime orani ile pozitif, stokta bekleme siiresi ile negatif bir
iligki bulunmustur. 2020 yil1 i¢in karlilik ile net satis orani arasinda pozitif ve
anlamli bir iliski bulunmustur. Ozetle isletmelerin stoklarmm azaltarak
karliliklarini artirabilecekleri sdylenebilir.
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1. Introduction

With the intense competition conditions, the primary purpose of the enterprises is to
maximize the firm’s value. One critical sub-component of the value concept is maximizing the
firm’s profit. Many factors affect profitability in businesses. These factors are much more
significant in manufacturing enterprises. From the past to the present, the effective use of the
assets of the enterprises can be expressed as an essential factor affecting profitability. Since the
current assets of a business can be converted into cash more quickly in the short term, many
studies have examined the relationship between profitability and current asset account groups.

In the current asset structure, inventories are minor liquid assets, which can be an essential
expense item that can increase the cost, especially for the manufacturing sector. In these respects,
the current state of stocks and their weight in current assets have been the subject of many studies
affecting profitability. Many institutions and methods meticulously examine inventory
management in enterprises have begun to be applied to ensure maximum profit with minimum
cost.

There are many cost items related to stocks. These items consist of holding costs, holding
costs in stock, ordering costs in order-operated businesses, production costs in self-manufacturing
businesses, and fixed costs related to primary storage. The cost of holding and the cost of holding
in stock appear as alternative costs to each other. In this respect, the balance between the two cost
items is crucial because the problems caused by the lack of a product in stock cause customer
losses, while on the other hand, having more than enough products in stock increases the
transportation costs, that is, the costs of waiting in stock.

The most commonly used profitability ratio in businesses is the return on assets. The return
on assets shows how much profit a business generates using its assets. When assets are classified
as current and noncurrent assets, it is seen that current asset items are mostly considered
concerning profitability. When we say current asset items, according to the liquidity order, liquid
assets, securities, trade receivables, and inventories items and the weights of these items within
the group are also heavily evaluated in financial analysis. While excess stocks, which are the least
liquid current assets in a business, may increase profitability in the short term and cause long-
term liquidity problems. From these perspectives, it can be said that an asset item should be at an
optimum level.

This study aims to examine whether there is a relationship between the stock levels of
manufacturing enterprises and their profitability, and if there is, what level of this relationship is.
Considering the limited number of studies that test the relationship between inventory
management and firm profitability for the manufacturing sector, this study contributes to the
previous literature by developing policy recommendations. For this purpose, in the first part, the
concept of stock and the methods used in stock management; in the second part, the ratios to be
used are introduced; and in the third part, the findings of the research part of the study are given.

2. The Concept of Stock and Stock Management

Meeting customer demands is of great importance for continuity and profit maximization.
They must have the materials they will use in production and the final products. These materials
that businesses hold are called stocks (Atmaca, 2020).
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All organizations hold stocks, and stocks differ according to the structure and types of
organizations. According to Turkish Accounting Standards (TAS), the concept of stock is “held
for sale in the normal course of business, produced for sale or in the form of first materials and
materials to be used in the production process or service delivery” (Kilavuz, 2009). Any material
kept until needed is called “stock’ (Zorlu, 2018).

A. Ertugrul & G. Ari, Examination of the Relationship between Stock Management and Profitability in
Businesses: An Application on Borsa Istanbul Manufacturing Companies

The concept of stock can sometimes appear as a concrete and abstract element (Kurtlu and
Gobi, 2020). For example, stocks are tangible in a supermarket or a warehouse with finished
products and can be defined very easily. However, when we think of the service sector, the
concept of stock appears as an intangible element. The stock of the trainer working in the
education sector is information, an abstract concept that is difficult to classify and evaluate.

Although the concepts of stock and inventory are often used interchangeably, there are
fundamental differences between them (Aydin, 2018). The concept of inventory is used to
describe all the materials in stock. Every inventory item within the business is defined as business
inventory, but not every inventory is defined as stock. The reason for this is that in addition to all
stocks, all equipment within the enterprise is included in the inventory lists (Yildirim, 2009).

2.1. Reasons for Keeping Stock in Business

Businesses need to keep stock for several reasons. These reasons are tried to be explained
below:

Uncertainty factor: Unpredictability of demands in enterprises, possible worker problems,
disruptions that may occur in production, delays in loading and transportation, extraordinary
weather conditions, and all kinds of malfunctions that may occur in assembly machines. Due to
the circumstances, the necessity of keeping stock in order not to disrupt the process in the
enterprises arises (Ulker and Arslan, 2020).

Adapting to changing market conditions: Business managers must take some measures to
be prepared and cautious against the situational changes that may occur in market conditions
(Kizilboga, 2013). For this purpose, businesses have to keep stocks in order not to experience any
difficulties in the face of sudden fluctuations in the prices of the products they need.

Desire to benefit from quantity discount: Suppliers often apply discounts to customers who
purchase large quantities of products. Businesses that want to take advantage of this discount
application can reduce the number of orders and ownership costs by increasing the number of
orders. As a natural result of this situation, the number of stocks in the enterprise increased
(Kizilboga, 2013).

Firm Prestige: In case of stocks below a certain level in enterprises, customer losses may
occur. In particular, the dissatisfaction of the customers, that is, the inability to respond to
customer demands negatively affects the prestige of the companies. As a result, the profitability
of the processing decreases. In order to avoid this situation, businesses keep a certain level of
stock (Dadzie and Winston, 2007).

841



“A. Ertugrul & G. Ari, “Examination of the Relationship between Stock Management and Profitability in
Businesses: An Application on Borsa Istanbul Manufacturing Companies”

2.2. Inventory Costs

One of the most critical objectives of enterprises is to minimize the costs of the stocks they
hold while ensuring that the stock value is maximized (Jung et al., 2008). This issue has become
even more critical for businesses, especially in recent years when competition is intense, because
raw materials, semi-finished products, and finished goods stocks are among the essential cost
items in businesses (Mutlu, 2015). For many years, businesses that have worked with high stocks
do not experience any production disruption and meet customer demands on time. However, it is
also supported by many studies that high stock amounts are an important factor that increases
costs in businesses (Brennan and Copeland, 1988). Inventory costs in businesses are generally
classified as follows in the literature:

Purchasing Costs: The costs incurred for purchasing all kinds of raw materials, semi-
finished products and products ready for direct sale constitute the costs. Taxes, transportation
costs, insurance, etc., incurred during the purchase of products are considered within the scope of
purchasing costs (Abel et al., 2013). When it comes to benefiting from quantity discounts due to
the increase in the order quantity, the purchasing costs decrease, but as a result, the holding cost
increases. In this respect, the economic order quantity model, which will be briefly mentioned
later, determines the optimum order quantities and tries to minimize the total costs in this way
(Arrow et al., 1951).

Ordering Costs: While some businesses can produce raw materials and semi-finished
products themselves, some businesses procure products from their suppliers by ordering (Kazak,
2016). For manufacturing enterprises, this cost can be expressed as preparation costs (Ulker and
Iskender, 2005). In businesses, placing an order is a fixed cost, independent of the order quantity.
From this point of view, when the number of orders placed at once increases, the number of orders
decreases, and as a result, the ordering cost decreases. However, there is an increase in another
cost item here. As the order quantity increases, there is an increase in the transportation cost, also
known as the holding cost. When considering cost balance, it becomes clear that the order should
be placed at the optimum level, ensuring the balance of the two expense items.

Stock-Keeping (Transportation) Costs: The cost of keeping a unit of an item in stock for a
certain period is called the holding cost (Wang et al., 2010). One of the highest costs we encounter
here is the alternative cost. When every product waiting in stock is considered money tied to
stock, the opportunity to use money in other rentable areas is missed (Park and Simpson, 2005).
Apart from this, other costs encountered, such as storage, the cost of particular areas required for
the transportation and storage of products, theft of inventory items, and tax expenses related to
inventory items, are among the costs of holding.

Stockout Cost: Stockout cost can be defined as the cost that occurs in the form of not
meeting the current demand/demands, and that occurs in the time elapsed until it is supplied in
the process (Kowalski, 1991). Stockout costs can be considered a decrease in revenues due to the
loss of customer confidence and loss of customers. However, the numerical calculation of
stockout costs is complicated and far from objective. Stockout situations result in customer losses
and sales losses due to the inability to meet customer orders on time. On the other hand, in
companies that produce themselves, the inability to meet the domestic demand on time causes the
production process to be interrupted or stopped altogether, causing the production not to be made
(Arreola-Risa and Keblis, 2013).
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3. Financial Analysis and Financial Ratios

Businesses make financial analyses for many reasons. These reasons are explained by
classifying them under headings. In this section, the ratios used to measure financial performance
are examined.

3.1. Reasons for Performing Financial Analysis

Presenting a Report to the Management: Businesses perform financial analysis to see their
place in the sector they operate and make plans for their future. Transactions use many ratios to
see their profitability, whether they can use their assets effectively, leverage structure, and
liquidity status. The ratios used are used to determine future provisions using past data, thus
identifying and solving existing problems (Lee et al., 2009). For example, if the stock turnover
rate of the enterprise is lower than other companies in the sector in previous years, solutions can
be produced by changing the applied policies. The financial analysis made to present a report to
the management of the enterprises can also be described as an internal analysis. Internal analysis
can be defined as the analysis made by the people operating in the business (Arabaci and Cavdar,
2009).

For Investment Purpose: Investment analysis in enterprises can be expressed as an external
analysis. External analysis is the analysis made by people or organizations outside the business
to see the business’s financial status (Koseoglu, 2019). Investors who will invest in the business
by purchasing stocks and/or corporate bonds or financing bills, mainly publicly traded businesses,
subject the business to financial analysis. The points considered are the business’s growth
potential, profitability, liquidity and indebtedness (Baydas, 2020).

Credit Analysis: It can be defined as an external analysis made when businesses want to
outsource (Altunkilic, 2019). Institutions that provide financing to enterprises subject said
enterprises to detailed financial analysis to respond to the financing demand. In the credit analysis,
which banks generally make, the financial leverage structures, interest coverage strength, liquidity
status and operating efficiency ratios of the enterprises are examined in detail, and the loan
demand is evaluated (Destereci, 2009). The purpose here is to examine whether the given debt
can be paid on time with the help of data.

3.2. Financial Ratios used in Inventory Management and Profitability Relationship
Analysis

There are many ratios used for financial analysis in businesses. These rates are; liquidity
ratios, activity efficiency ratios, financial situation ratios, and profitability ratios grouped under
four headings (Iskenderoglu et al., 2015). The ratios analyzed in this study are briefly explained,
and the ratios not used in the analysis are not included. Profitability and operating efficiency ratios
to be used in examining the relationship between inventory management and profitability are
defined below.

The profitability ratios used in businesses are grouped into two categories: the profitability
ratios obtained from the balance sheet and the profitability ratios created using the income
statement data. In this study, the profitability ratio obtained from one balance sheet is used
according to the data obtained from the literature study.

e
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Return on Assets (ROA): It is a crucial ratio defined as businesses using their current and
fixed assets effectively and efficiently and turning them into profits. The return on assets ratio,
which is calculated as Net Profit/Total Assets, has been used as a profitability criterion in many
studies in the literature (Ertugrul Ayranci, 2019).

The operational efficiency ratios used in businesses can be analyzed by calculating
receivables turnover, inventory turnover, average activity period, and current asset turnover
(Saldanli, 2012). Since the rates used in the study are for the effective use of stocks, the expansions
and definitions of the rates to be used are explained below.

Stock Turnover Rate: As mentioned before, effective and efficient use of stocks is critical
in businesses. The inventory turnover ratio is calculated as the Cost of Goods Sold / Average
Stocks (Ozolgun, 2017). The higher the stock turnover rate in the enterprises, the higher the
meltdown of stocks and their conversion into cash. Businesses increase their opportunity costs
due to the decrease in inventory turnover. The money tied to the inventory is thought to be high.

Average Waiting Time in Stock: Waiting time works inversely with the stock turnover rate.
The higher the inventory turnover rate, the lower the waiting inventory time is. When the waiting
period in stock is evaluated as 365 days in a year, it is calculated as 365 / Stock Turnover Rate
(Dincergok, 2019). The longer the products are kept in stock, the longer the cash conversion cycle
increases, so the low rate indicates that it increases liquidity in the studies.

Stocks / Current Assets Ratio: The assets with the lowest liquidity among current assets are
stocks. A low or high ratio can be interpreted as both good and bad. If the ratio is high, it indicates
that the business holds more stock than necessary, and as a result of this, the holding cost
decreases. In contrast, a low ratio indicates that the holding (carrying) costs decrease by increasing
the liquidity (Kiraci, 2009).

Net Sales Increase Rate: In enterprises, net sales revenues are significant for profit
maximization. In this respect, the increase in sales in the enterprises reduces the costs by reducing
the stocks and thus increases the profitability (Saygili and Sahin, 2018). The higher the increase
rate of the net sales of the enterprises, the less the weight of the stocks in the current assets is
expected to decrease.

3.3. Literature Review

Richard and Parrish (1986) analyze the relationship between the stock turnover rates of the
US companies registered in the Chamber of Pharmacists and the gross return on investments and
profitability. They use correlation and regression methods as analysis methods in their studies.
Using net profit as an indicator of profitability, the authors find a significant positive relationship
between the gross return on investments and net profit. Their study finds that stock turnover and
gross return rate significantly affect profitability.

Shin and Soenen (1998) examine the relationship between profitability and net working
capital in their study and for this, they study US businesses between 1975-1994. While their
studies use operating profitability and asset profitability ratios, current, leverage, and sales growth
rates are also used as working capital indicators. The authors use correlation analysis to analyze
whether profitability increases with the improvement of net working capital.
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In their study, Kinney and Wempe (2002) analyze the financial performance of 201
businesses using the Full-Time Production System. Return on assets is taken into account as a
financial performance measurement criterion. In their findings, it has been determined that the
profitability of the enterprises using the full-time production system has increased.

In the study, Deloof (2003) examines the relationship between working capital and
profitability of companies operating in sectors other than the financial system in 1009 Belgium.
The study aims to conclude whether the profitability of enterprises with good working capital is
positively affected or not. Variables such as receivable collection period, average waiting time in
stock, stock policy, and commercial debt payment period are used as data. As the profitability
variable, the return on assets is evaluated. As a result of the findings, it is found that profitability
increases with the decrease in the receivable collection period and the waiting times in the stock.

Sayaduzzaman (2006) examines the relationship between working capital management and
profitability by using the financial ratios of a Bangladesh business operating from 1999-2003.
While using the variables, such as receivable turnover, stock turnover, receivable collection
period, etc., to test the efficiency of working capital, he takes into account the return on assets,
gross profit margin, and net profit margin ratios in order to determine profitability. He finds that
stock turnover has a negative relationship with profitability, but this is not statistically significant.

In their study, Truel and Martinez (2007) use the financial data of 1996-2002 of 8872
companies operating on the Spanish Stock Exchange to analyze profitability, receivables
turnover, inventory turnover, and leverage ratio. They analyze the relations of the ratios by using
the regression analysis method. Their findings show that return on assets, leverage ratio, and
growth significantly affect working capital.

Koumanakos (2008) examines the relationship between stock management and operating
profitability. The author takes the financial data of the manufacturing enterprises operating in
Greece from 2000-2002 and uses regression analysis. As a result of the analysis, the author finds
that the increase in stocks affects sales revenues negatively. As a result, he concludes that good
stock management positively affects business performance.

In his study, Kiraci (2009) uses the financial data of the companies operating in the
manufacturing sector registered in the BIST for 2002-2006 and applied regression and correlation
analyses as the analysis method. According to the results, he finds a positive relationship between
stock turnover and asset profitability, and net profit rates. In contrast, a negative relationship
between stock turnover and gross profit ratio is found. At the same time, he determines a negative
relationship between the ratios of stocks to total assets and current assets and profitability ratios.

Nobanee and Al Hajjar (2009) examine the relationship between working capital and
profitability using the financial data of 2123 enterprises operating in Japan from 1990-2004. In
their results, they found that profitability increases with the increase in the stock turnover and
receivables turnover and the extension of the maturity of the debts.

Gill et al. (2010) examine the relationship between working capital and profitability. They
found that the gross profit margin decreases with the increase in the receivable collection period,
and the profitability increases with the shortening of the cash conversion period.

Alipour (2011) tests the relationship between working capital efficiency and profitability
of 1063 enterprises traded on the Tehran Stock Exchange from 2001-2006 with regression and
correlation analysis. As a result of his findings, although he finds a negative relationship between
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stock turnover and profitability, he finds that the efficiency of working capital is an essential
factor that increases profitability.

Akbulut (2011) examines the relationship between working capital and operating profit. In
this study, the manufacturing companies operating on Borsa Istanbul between 2000-2008 are
taken as data. A negative relationship is found between the cash conversion cycle and the return
on assets.

Cakir and Kucukkaplan examine the relationship between working capital and profitability
by using the financial ratios of 122 manufacturing enterprises traded in the BIST in 2012, for the
years 2000-2009. The authors who preferred the panel regression method for analysis used many
ratios. These rates are; the current ratio, acid test ratio, cash ratio, receivables turnover, asset
turnover, and asset and equity profitability ratios. In the results obtained, they found that the acid
test ratio, the liquidity ratio, the stock turnover ratio, and, the asset turnover ratio, the operating
efficiency ratio, have a positive relationship with profitability.

Agha (2014) tests the relationship between working capital and profitability of
pharmaceutical companies traded on the Pakistan Stock Exchange between 1996 and 2011. He
uses regression and correlation analysis to find a negative relationship between business
profitability, receivables turnover, and stock turnover ratios.

Enquvist et al. (2014) determine the relationship between profitability and working capital,
and they conclude that there is a negative relationship between the variables of stock turnover,
average receivables collection period, payment period of debts, and return on assets, and gross
profit margin.

Saglam and Karaca (2015) examine the relationship between working capital management
and profitability using the financial data of 17 textile companies traded in BIST between 2000
and 2012. Using stock turnover, asset turnover, cash ratio, acid test ratio, and current ratio as
working capital data, the authors find that the variables that have a positive effect on profitability
are stock turnover, asset turnover, receivables turnover, acid test ratio, and cash ratio. At the same
time, the authors conclude that the increase in total debt negatively affects profitability.

In his study, Ayub (2015) uses the data from 138 textile enterprises traded on the Karachi
Stock Exchange from 1999-2007 and examines the relationship between working capital and
profitability. The author, who used multiple regression analysis as an analysis method in his study,
finds a significant positive relationship between net operating profit margin and gross working
capital turnover.

Yildiz and Akkoc try to determine the relationship between working capital and
profitability by using the 2000-2013 financial ratios of 2312 observation data traded in BIST in
2016. The neural fuzzy inference system method is used as the analysis method. Their findings
conclude that there is no linear relationship between profitability and working capital.

Aygun et al. (2018) examine the relationship between stock management and the financial
performance of businesses by using the 2016 financial data of 249 businesses operating in
different fields other than the financial sector traded in BIST. In the study, regression and
correlation analysis are performed, and they conclude that the profitability decreased with the
increase in the financial leverage ratio. However, there is a positive relationship between stocks
and profitability.
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In their study, Ulker and Arslan (2020) examine the relationship between stock
management and profitability by using the data of 140 companies operating in the manufacturing
sector in BIST for the years 2013-2018. Using correlation and regression as analysis methods, the
authors conclude a positive relationship between stock turnover and return on assets and between
return on equity and stock turnover.

Kisakurek and Erdogan (2021) use the data of 101 companies in the manufacturing sector
traded in BIST from 2005-2017. In their studies, the authors who wanted to determine the
relationship between stock management and profitability used regression and correlation analysis.
Considering the ratios they use, stock turnover ratio, stock to assets ratio, stock to net working
capital ratio, net profit ratio, stock to current assets ratio, stock growth rates, and relative to
profitability, gross profit margin, net profit margin, return on assets, return on equity rates are
used. As a result of the study, they find that there is a negative relationship between stock turnover
and gross sales profit rate.

4. Research
4.1. Purpose and Importance of the Research

This research investigates whether there is a relationship between stock management and
the profitability of enterprises. For this purpose, it is revealed whether the profitability of the
enterprises is affected by the stock management policies and whether their profitability increases
with the effective and efficient management of the stock management policies. Considering that
the most fundamental purpose in enterprises is sustainability and value maximization, this aim
can be supported by applying a valid management policy in stocks to increase profitability. In this
respect, determining the relationship between stock management and profitability is vital in
guiding businesses and new studies.

4.2. Data Set and Method of the Research

The research covers 194 manufacturing companies traded on the Borsa Istanbul (BIST)
from 2019-2021. The sample period is intentionally short to observe the effect of the pandemic
period. Firms whose data could not be reached in the mentioned years were not included in the
analysis. Multiple regression analysis is applied as a research method; thus, the variables that
affect the profitability the most and their degree of impact are determined. Due to the short data
timeframe, the study preferred multiple linear regression analysis instead of panel regression
analysis. The dependent and independent variables included in the study are indicated in Table 1.

Table 1. Dependent and Independent Variables Related to Inventory Management and Their
Codes

Variables Calculation Method Code
Dependent Variable

Return on Asset Net incomed/Total asset; ROA
Independent Variables

Stock Turnover Rate Cost of goods soldi/Average stock; STR

Waiting Time in Stock 365/Stock turnover rate; WTIS
Net Sales Increase Rate (Net salesi-Net salest.1)/Net sales.1 NSIR
Stock / Current Asset Rate Total stockd/Total Current Asset; SCAR
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The financial ratios in Table 1 are the ratios obtained from the literature review. The
financial ratios of the enterprises are taken from FINNET, and the SPSS 24 package program is
used in the analysis.

The descriptive statistics for the variables are presented in Table 2, separately for each
period. The average return on assets of the manufacturing companies included in the sample in
2019 is 4.47. This value increased to an average of 10.99 in 2021. The average net sales rate has
steadily increased throughout the research period. There is a decrease in average waiting time in
stock as comes to 2021. The rate of stock to current assets has been around approximate values
on average over the three years. In 2021, the average stock-to-current assets rate was 32.30, and
the maximum value was 91.81.

Table 2. Descriptive Statistics

Variables Obs. Mean Median Std. Dev. Min. Max.
Panel A: 2019

Return on Asset- ROA 194 4.475 3.355 10.562 -41.590 48.295
Stock Turnover Rate - STR 194 8.183 4.114 32.783 0.000 450.481
Waiting Time in Stock - WTIS 194 893.89 87.659 10,877.70 0.000  151,614.3
Net Sales Increase Rate - NSIR 194 16.738 8.840 77.147 -86.859 995.667
Stock/Current Asset Rate - SCAR 194 32940 30.371 16.489 0.000 88.142
Panel B: 2020

Return on Asset- ROA 194 7.502 5.775 14.985 -77.519 136.481
Stock Turnover Rate - STR 194 7.003 4,013 20.361 0.000 262.470
Waiting Time in Stock - WTIS 194 127.148 88.227  195.362 0,000 2,157.945
Net Sales Increase Rate - NSIR 194 41.489 21900 166.361 -45.478  1,922.295
Stock/Current Asset Rate - SCAR 194 30.160 28.340 15.126 0.000 81.030
Panel C: 2021

Return on Asset- ROA 194 10.998 10.054 16.489 -65.567 72.141
Stock Turnover Rate - STR 194  15.973 4.250 102.746 0.000 1,140.164
Waiting Time in Stock - WTIS 194 113.701 85501  195.362 0.000 1,303.258
Net Sales Increase Rate - NSIR 194 78.095 63.517 117.162 -46.926  1,582.131
Stock/Current Asset Rate - SCAR 194 32307 31.180 14.646 0.000 91.808

4.3. Research Hypotheses, Findings, and Comments

As mentioned before, multiple regression analyses are used in the study. The regression
analysis assumptions are made separately for each model, and the findings obtained based on
years are presented in a table for a clear explanation. For the regression application, every three
years has been examined separately. In this way, it is possible to examine the relationship between
stock management and profitability by years.

The independent variables affecting the return on assets from the data of 194 companies in
2019 are subjected to regression analysis. First, the basic assumptions of the regression analysis
are tested, and the model equation is established after the assumption tests.

Ho: There is no significant relationship between ROA and stock management variables.
Hi: There is a significant relationship between ROA and stock management variables.

Before performing the regression analysis, the Kolmogorov-Smirnov normality test is
applied, and the Ho hypothesis is not rejected, which supports that the normality assumption is
provided for the dependent variable return on assets for each independent variable.
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Table 3. Results of Regression Analysis for the Dependent Variable of Return on Assets for 2019

Parameters p value

Constant 7 686 0.000 VIF
Waiting Time in Stock- WTIS 0.122 0.036 1.096
Stock Turnover-STO -0.026 0.646 1.061
Net Sales Increase Rate- NSIR 0.255 0.000 1.026
Stock / Current Asset Rate - SCAR -0.171 0.004 1.107
F: 28.254

p: 0.000

R-square: 0.430
Durbin Watson: 1.926

Model equation:

Return on Assets= 7.686+ 0.122*Waiting Time in Stock+ 0.255* Net Sales
Increase Rate- 0.171*Stock/Current Assets

1)

In order to interpret the model, first of all, assumptions must be provided. The assumption
of normality, one of the assumptions, is provided, and then we test whether there is a
multicollinearity problem. When the VIF values for the model are examined, it is seen that there
is no multicollinearity problem, as the VIF values are below the critical value of 10. Another
assumption is that there is no autocorrelation. When we look at the Durbin-Watson value, it can
be said that the value of 1.926 indicates no autocorrelation problem (du<1.926<4-du; du:1.81).
Another assumption that must be provided for the model is the covariance assumption. In order
to test the covariance, the spearman rank correlation test is applied, and the Ho hypothesis, which
advocates the existence of covariance, is not rejected at the 5% significance level (pwtis = 0.405;
psto =0.527; pnsir =0.629; psca =0.089). Thus, all assumptions are provided, and the model
equation is established. When the significance of the model is tested, it is found to be significant
at the 5% significance level (p=0.000< 0.05). The R-square value of the independent variables,
which gives the explanatory power of the dependent variable, is found to be 43%, and it can be
interpreted as low explanatory power. When the model equation is examined, while it is seen that
there is a positive relationship between the stock holding time and the rate of increase in net sales
and profitability, there is a negative relationship between the ratio of stocks to current assets.
When the model is examined, it is seen that the variable that affects profitability the most is the
increase rate in net sales. In contrast, the variable with the lowest impact power is the waiting
time in the stock.

Table 4. Results of Regression Analysis for the Dependent Variable of Return on Assets for 2020
Parameters p value

Constant 11043 0.000 VIF
Waiting Time in Stock- WTIS -0.012 0.862 1.405
Stock Turnover-STO -0.082 0.170 1.079
Net Sales Increase Rate- NSIR 0.572 0.000 1.045
Stock / Current Asset Rate - SCAR -0.179 0.011 1.478
F: 28.654

p: 0.000

R-square: 0.378
Durbin Watson: 1.857
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Model equation:

Return on Assets=11.243 +0.572*Net Sales Increase Rate- @)
0.179*Stock/CurrentAssets

In Table 4, the regression analysis results of the enterprises for the year 2020 are written.
When Table 4 is examined, it is seen that the coefficients of the variables of stock turnover and
waiting time in stock are insignificant at the 5% significance level (pwtis= 0.862>0.05;
psto=0.170>0.05). Since the model assumptions have been explained in detail, they are stated
more briefly here. Assumptions are tested for 2020 and all assumptions are found to be met (VIF
values less than 10; du<1.857<4-du; du:1.81; pnsir = 0.183; pscar =0.059).

When the model equation is examined, it is seen that the dependent variable of return on
assets in 2020 is affected by the net sales increase rate and the stock/current asset ratio. While it
is seen that there is a positive relationship between profitability and net sales increase rate, it has
been found that there is a negative relationship between total stock/current assets. It has been
observed that the variable that affects profitability the most for 2020 is the rate of increase in net
sales. At the same time, the net sales increase rate and the total stock/current assets explain 37.8%
of the return on assets. The unexplained part arises from the variables not included in the other
model.

Table 5. Results of Regression Analysis for the Dependent Variable of Return on Assets for 2021

Parameters p value

Constant 18.914 0.000 VIF
Waiting Time in Stock- WTIS -0.047 0.545 1.405
Stock Turnover-STO 0.034 0.641 1.079
Net Sales Increase Rate- NSIR 0.020 0.774 1.045
Stock / Current Asset Rate - SCAR -0.206 0.010 1.478
F:2.935
p: 0.022
R-square: 0.058
Durbin Watson: 1.993
Model equation:

Return on Assets=18.914-0.206*Stock/CurrentAssets 3

In Table 5, the regression analysis results of the companies for 2021 are written. When
Table 5 is examined, it is seen that the coefficients of the variables of stock turnover, waiting time
in stock, and increase in net sales are insignificant at the 5% significance level (pwtis=
0.545>0.05; psto=0.641>0.05; pnsir=0.774>0.05). Assumptions are tested for 2021, and all
assumptions are found to be satisfied (VIF values are less than 10; du<1.993<4-du; du:1.81; pscar
=0.871>0.05).

When the model equation is examined, it is seen that the dependent variable of return on
assets in 2021 is only affected by the stock/current assets ratio, and it has been found that there is
a negative relationship between the total stock/current assets. The total stock/current assets
explain 5.8% of the return on assets. Although the explanatory power is relatively low, it is seen
that the model as a whole is significant (F=2.934; p= 0.022<0.05).
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5. Conclusion, Comments and Suggestions

In line with the goal of value maximization, a concrete concept, businesses may adopt
maximizing their profits as a goal, in addition to all other goals, to increase the firm’s value. Since
stocks are the asset group with the lowest liquidity among current assets in businesses, the high
amount of money tied to stocks can be considered a factor that may reduce their profitability. In
this respect, it is thought that good management of stocks could be an essential factor that would
increase profitability. Within the scope of the study, the data of manufacturing enterprises traded
in BIST for 2019-2021 are analyzed with the help of the regression analysis method. As
mentioned before, the pre-pandemic period data are excluded from the analysis, and the last three
years are evaluated. The results show that the return on assets is affected by the ratio of stocks to
current assets in all three years. The result that the increase in the total stocks/current assets ratio
decreases the profitability follows Kiraci (2009) ’s study. In the study conducted for the year
2019, it was found that the variable that negatively affects the return on assets is the stock/current
asset total variable, while the variables that affect it positively are the rate of increase in net sales
and the waiting period in stock. Again in the same year, it is seen that the variable that affects
profitability the most is the rate of increase in net sales. It is not surprising that with the increase
in net sales of enterprises, profitability also increases. An important conclusion that can be drawn
from this is that by increasing net sales, the products kept in stock decrease, and the money tied
to the stock decreases. It has been observed that the variables affecting profitability in 2020 are
the net sales rate and the waiting time in stock. While the relationship between the stock/current
asset ratio and profitability is negative, similar to the studies of Shin and Soenen (1998), and
Deloof (2003), it is seen that there is a positive and significant relationship between the rate of
increase in net sales and profitability.

Considering the pandemic conditions, it is typical for the study’s findings to give different
results in 2019-2020 and 2021. The negative relationship between profitability and the increase
in the share of stocks in current assets, which has a significant relationship for each period, was
an expected result. Because the asset with the least liquidity in businesses is the stocks, when the
money tied to the stocks has a high weight in the current asset, the liquidity will decrease, and the
idle money in the hands of the enterprise cannot be converted into productive investments. For
these reasons, it is seen that businesses can increase their profitability by reducing the money they
attach to stocks. With an appropriate stock management policy, businesses can eliminate customer
losses due to out-of-stock and transportation costs due to keeping too many products in stock and
thus increase profitability.

In the later stages of the study, analyses can be made by adding variables such as
receivables turnover rate, liquid value ratio, current ratio, and acid test ratio from working capital
variables to the model and taking the years before and after the pandemic separately. In this way,
the model can be expanded by seeing the degree of influence and power of other variables that
affect the inventory policies of the enterprises.
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Abstract
In our rapidly growing and developing world, various environmental and
climate problems are experienced due to this development. Many countries are
turning to renewable energy investments to meet their energy needs with the
increasing population and industrialization. This raises the question of how to
finance renewable energy investments. To overcome these problems, many
environmentally friendly projects and investments have come to the fore and
have been financed in recent years. Undoubtedly, one of the most important
factors in providing this financing is green bonds. Green bonds have become an
important financial instrument for financing environmentally and climate-
beneficial projects and renewable energy investments. In the study, it is aimed
to analyze the relationship among the daily data between 31.07.2012 and
29.07.2022 and the S&P 500 and S&P Green Bond Index by using the Cross-
Quantilogram method. The cross-quantilogram method is an innovative method
that can be easily used to determine the cross-correlation relations between
different quantile and delay values and variables. According to the empirical
results obtained in the study, there is a negative correlation between 2014 and
2018 according to the bidirectional cross-correlation data between the S&P 500
index and the S&P Green Bond index.
Oz

Hizla biiyiiyen ve gelisen diilnyamizda bu gelismeye bagli olarak ¢esitli cevre
ve iklim sorunlar1 yasanmaktadir. Artan niifus ve sanayilesme ile birlikte birgok
ilke enerji ihtiyacim1 karsilamak i¢in yenilenebilir enerji yatirimlarina
yonelmektedir. Bu da yenilenebilir enerji yatirimlarimin nasil finanse edilecegi
sorusunu giindeme getiriyor. Bu sorunlari agmak i¢in son yillarda birgok ¢evre
dostu proje ve yatirim giindeme gelmekte ve finanse edilmektedir. Bu
finansmanin saglanmasindaki en 6nemli etkenlerden biri de hi¢ kuskusuz yesil
tahvillerdir. Yesil tahviller, ¢cevreye ve iklime faydali projelerin ve yenilenebilir
enerji yatirimlarinin finansmani i¢in 6nemli bir finansal ara¢ haline geldi.
Caligmada, 31.07.2012-29.07.2022 tarihleri arasindaki giinliik veriler ile S&P
500 ve S&P Yesil Tahvil Endeksi arasindaki iliskinin Capraz Kantilogram
yontemi kullanilarak analiz edilmesi amag¢lanmaktadir. Capraz kantilogram
yontemi, farkli kantil ve gecikme degerleri ve degiskenleri arasindaki ¢apraz
korelasyon iligkilerini belirlemek i¢in kolaylikla kullanilabilen yenilik¢i bir
yontemdir. Calismada elde edilen ampirik sonuglara gére S&P 500 endeksi ile
S&P Yesil Tahvil endeksi arasinda ¢ift yonlii ¢apraz korelasyon verilerine gore
2014 ve 2018 yillar arasinda negatif bir korelasyon bulunmaktadir.
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1. Introduction

In our rapidly developing world, the population is increasing at the same rate. Both large
states and state associations and large companies are trying to offer solutions for the
environmental and climatic problems caused by this development. Although the number of
countries is insufficient, they try to implement legal sanctions to prevent climate and
environmental problems and try to prevent the damage caused by low-quality production
materials to the environment. In the financial system, companies are constantly turning to low-
cost and low-production materials to increase their profitability even more. This situation leaves
companies in the dilemma of harming the environment or making more profit. Looking at the
environmental analyzes in recent years, it is not difficult to understand which option companies
have chosen. For this reason, the need to further increase the deterrent legal sanctions taken by
governments arose. In addition to sanctions, states have started to provide support and incentives
to companies that make ecological, nature-friendly, and environmental investments, and
companies have started to shift their investments to this area. At this point, the question of how
to finance these investments arose. In green bonds, which are one of the innovative investment
tools, renewable energy has emerged as a financial tool to finance investments that are beneficial
to the environment and nature. The point where green bonds differ from conventional bonds is
the use of revenues from bonds to finance nature-friendly projects. Park et al. (2020) in their work
in 2020, define green bonds as a long-term financing investment for projects that will benefit the
environment to be stable and sustainable.

Although green bonds are an innovative and new financial instrument, they have become
a tool that investors have no difficulty in accepting, since they do not differ from conventional
bonds in terms of usage. Bond investors have recently started to demand more and more green
bonds as they know that the money they pay in the purchase of bonds will be used in
environmentally friendly and environmentally beneficial projects. This has led to the formation
of a separate green bond markets in countries. In 2007, the European Investment Bank issued the
"climate awareness bond" for the first time in the world, with 600 million Euros (Chartered
Alternative Investment Analyst Association [CAIA], 2016). With the funds obtained from this
issue, renewable energy investments were financed. The European Investment Bank was followed
by the Scandinavian Bank together with the World Bank in 2008 and they used the name "green
bond" for the first time.

It is vital to evaluate the relationship between green bonds and other financial asset markets
in order to determine the financial behavior or expectations of bond investors and to determine
whether bond investors can use green bonds as an effective hedger in their portfolios (Nguyen et
al., 2021). These bonds, which have been used as green bonds since 2008, have started to increase
in demand by investors, and green bond indices have been formed in the stock markets of large
countries and have started to gain value. In this context, one of the leading countries and stock
markets is the S&P (Standard and Poors) stock market. The S&P 500 index, which is included in
the US-based stock market, is an index that constitutes the largest 500 companies in the USA.
The green bond index is also traded on this stock market as the S&P Green Bond Index. The S&P
500 and S&P Green Bond indices were taken as a sample, both because it is one of the stock
markets where green bonds are first traded as an index, and because it includes the 500 largest
companies in the USA, which has a very large place in the world economy. Although there are
different stock exchanges where green bonds are traded apart from S&P, another reason for
choosing S&P as a sample is that it hosts both the leading companies in terms of energy investors
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among the top 500 companies in the USA and it is the largest stock market where green bonds
are traded.

In the study, the cross-quantilogram method developed by Han et al. (2016) was used and
the work of Pham (2021b) was followed. The main purpose of the study is to analyze the
relationship between the S&P 500 and the S&P Green Bond index, to reveal the correlation
between them, and to provide a different perspective by offering solutions to both the law-making
authorities and investors with this new method. In addition, the study has various contributions to
the previous literature. Firstly, focusing on the relationship between green bonds and financial
markets, this study provides evidence for the use of green bonds as a diversifying investment tool
in stock portfolios. Another contribution is the use of cross-quantilogram methodology allows us
to explore correlation dynamics even in non-stationary time series at different period intervals. In
the traditional methodology, there are usually correlation relations between the variables made by
taking the time series as a whole. Although the green bond is a new investment tool in the finance
literature, its name has started to be mentioned in the literature recently due to the studies of
researchers and its involvement in government-supported projects. For this reason, it is planned
that the study will both contribute to the literature with the applied cross-quantilogram method
and be a new guide for researchers who will work on this subject.

The next part of the study will be organized as follows; After the necessary information
about green bonds is discussed in the introduction part, in the second part, the theoretical and
empirical studies and results of the green bonds in the literature will be given. Then, in the third
section, the methodology section, the data and detailed explanations of the method to be applied
will be presented. In the fourth section, the application section, the tests related to the cross-
guantilogram method and the findings obtained as a result of these tests will be included.

2. Literature

Studies examining green bonds with the cross-quantilogram method are very limited, both
because the green bond does not have much history in the literature and because the applied
method is a new method. As similar studies in the international literature, Linh Pham's 2 studies
investigating the relationship between green bonds and green bond markets in 2021 with the
cross-quantilogram method, and Arif et al. (2022) study is available. In the literature section on
green bonds, studies related to different methods and fields will be summarized and detailed
reviews will be given in similar studies. Green bond issuances have increased in recent years, as
there are incentives for both investors and firms to use sustainable instruments for green bonds,
resulting in a recent surge in international research papers on green bonds. Studies in the literature
have generally been in the direction of comparing the pricing of green bonds and traditional bonds
and the price dependence of green bonds and other financial instruments (Cortellini and Panetta,
2021).

Although studies on green bonds have increased in the literature in recent years, the number
of empirical studies on green bonds is very few compared to theoretical studies, since there is not
much history. One of the earliest studies to conduct case studies on investor behavior after bond
issuance announcements on green bonds is Roslen et al. (2017) in their study. Roslen et al. (2017)
in their study where they examined 156 green bond announcements from 6 countries between
2010 and 2015, found that the shareholders generally responded positively, especially one day
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after the green bond announcements by the issuers. After the work of Roslen et al. (2017) other
researchers intensified their studies on green bond announcements in different countries in
different periods and with different methods. In his study, Baulkaran (2019) examined the reaction
of the stock markets to the green bond announcement and concluded that the cumulative abnormal
returns are positive and significant, according to the findings he obtained. This shows that
shareholders see the issuance of green bonds as a value-enhancing factor and use the funds
obtained in profitable green projects or as a risk reduction tool.

The first studies on green bonds generally included theoretical information (Ehlers and
Packer, 2017; Kandir and Yakar, 2017; Zerbib, 2017; Banga, 2019). Among empirical studies,
the first study examining the volatility structure and the relationship with a limited number of
other markets was conducted by Pham (2016). In her study, Pham tried to reveal the daily closing
prices of the S&P green bond index and the volatility structure of the GARCH model indices
between 2010 and 2015. In her study, she concluded that volatility clusters are more intense in
the labeled green bond market. Park et al. (2020) analyzed the spread of volatility dynamics
between green bond markets and stock markets. In their study, they found that although green
bonds exhibit asymmetric volatility phenomenon, unlike stock markets, volatility is sensitive to
positive return shocks. A similar study was done by Nur and Ege (2022). In their study, Nur and
Ege (2022) made volatility estimations to investigate the short-long-term relationship between
the S&P 500 index and the S&P Green Bond Index between 2010 and 2020. According to their
findings, they determined a long-term cointegration relationship between the S&P 500 index and
the S&P Green Bond Index. They also concluded that there is a one-way Granger Causality
relationship from the S&P 500 index to the S&P Green Bond Index.

One of the distinguishing points in investment in green bonds is the type of company that
issues the green bond. Studies examining the relationship between stock market indices and green
bonds in the literature are divided into financial issuers and non-financial issuers (Zhou and Cui,
2019; Tang and Zhang, 2020). In this distinction, non-financial, namely corporate green bond
issuers generally use green bonds to finance their own green projects, while financial issuers use
green bonds for green loans (Zhou and Cui, 2019; Lebelle et al., 2020; Wang et al., 2020).

There are studies comparing green bonds with classical (black) bonds. Barclays (2015)
stated in his study that there is a 20bps negative premium between the green and black bond
spreads offered by the same issuer. Then, in the report of a similar research conducted by
Bloomberg (2017), it was stated that this premium was negative 25bps. Reboredo (2018) found a
positive correlation between green bonds and classical bonds in his study. He also stated that due
to the weak joint movements of green bonds, it would be beneficial in diversification against stock
and energy markets. Fernandes et al. (2022) tried to estimate the versatility for green bonds, stock
markets and US economic sector bonds. In their study, they stated that there is a non-linear cross-
correlation relationship between green bonds and US bonds. In the study conducted by
Broadstock and Cheng (2019) examined the changing relationships of green and black bonds over
time between the 2008 and 2018 periods and investigated the determinants of the correlation
relationship between them. In the study, which tried to determine the determinants of the
correlation models between the green and black bond markets, they tried to predict whether both
the correlations and the determinants changed over time using a two-stage sequential
methodology. It has been determined that the link between green and black bonds is sensitivity to
changes in financial market volatility, economic policy uncertainty, daily economic activity, oil
prices, and positive and negative news about green bonds. Nguyen et al. (2021), they examined
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the relationship between green bonds and other financial asset markets at different frequencies
and the dynamic properties of the correlation between asset pairs in the period between 2008 and
2019. According to their findings from the study, they found that most correlations emerged and
reached their peak in the post-global economic crisis period. In addition, they argued that the
diversification benefit of green bonds emerged significantly due to the negative and low
correlation between stocks and green bonds. The cross-quantilogram method to be applied in the
study is essentially a method in which cross correlations in time series are calculated. For this
reason, the research of Broadstock and Cheng (2019) and Nguyen et al. (2021) is one of the studies
that is similar to our study as it examines the correlation relationship between green bonds and
black bonds and other asset markets.

Considering green bonds as a part of green capital, Pham (2021a) analyzed regional green
capital markets using the cross-quantilogram method. She states that previous studies have
overlooked the heterogeneity between sub-sectors such as the green capital market and green
bonds, as they have analyzed both green bonds and the green capital market collectively. In her
study, he used the cross-quantilogram method, which does not require any moment condition, to
measure the cross quantile dependence between the time series. According to her findings, he
determined that the movements in the US market in the green stock market can predict the
movements in the Asian and European markets under all market conditions. In another article
where the author examines green bonds and the green bond markets, she also performed an
analysis with the cross-quantilogram method (Pham, 2021b). In her study, by separating the time
series data of the green bond and green stock market into different frequency bands, she first
determined that the connection between green bonds and green stocks varies between short-term,
medium, and long-term investment horizons. She then used the cross-quantilogram method to
detect cross-quantile dependence between green capital and green bonds and to capture the
spreads between markets under various market conditions. In the study, stock indices from the
NASDAQ OMX Green Economy family were used. These indexes are the clean energy-focused
index, green building index, green transportation index, and global water index. Pham (2021b)
concludes in her study that green bonds are more likely to be affected by other fixed-income assets
such as public or private sector bonds and that the link between green bonds and green capital is
not great under normal market conditions. She found that green bonds and green capital tend to
act together in extreme market conditions and that the dependence between green bonds and green
capital is short-lived in both normal and extreme market conditions. Pham's study in 2021 is one
of the studies we followed while designing our study, as it was a study in which different indices
were analyzed by the cross-quantilogram method. Alongside Pham's work, cross Arif et al. (2022)
used the cross-quantilogram methodology for green bonds. In their study, they investigated the
hedging potential of green bonds for different asset markets during the Covid-19 process. In their
study, where they applied the cross-quantilogram method in order to better reveal the dynamic
relationship between two assets in different market conditions, they concluded that the green bond
index can serve as a diversifying asset for medium and long-term stock investors.

3. Data and Methodology

Our main data set used in the study, S&P 500 index and the S&P Green Bond index, were
obtained from the Yahoo (2022) Finance database. The time series data set was created by using
the daily data between 31.07.2012 and 29.07.2022. In the study, the S&P Green Bond Index was
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used to take into account the performance of the global green bond market. The S&P Green Bond
Index, which is not very old, has started to be traded since 2014. Before 2014, green bonds were
also traded, but since 2014 they have started to be traded as an index. In the study, the data of the
green bonds for 2 years before the index was also included in the analysis. The reason for this is
to analyze the effects of green bonds before and after they become indexes. The Green Bond
Index includes green bonds issued by the multilateral government and corporate entities globally
and with no minimum credit requirement. In addition, the S&P 500 index is among the variables.
The S&P 500 index covers the 500 most valuable companies in the United States. In the light of
this information, it is thought that the inclusion of both variables in the S&P will provide a
consistent methodology in the calculation of the variables.
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Graph 1. S&P 500 Index Graph 2. Green Bond Index

The time series of the S&P 500 index, which is the variable we consider in the study, is
shown in Graph 1, and the time series of the S&P Green Bond index is shown in Graph 2. An
upward trend is observed in both graph. The reason for the sudden decrease in 2020 is the
declaration of the coronavirus as a pandemic, which can be seen in both time series graphs. In
both indices, which showed an upward trend until 2021, a sudden decrease is observed at the
beginning of 2022, which can be said to be the reason for the start of the Russia-Ukraine war.
Although an upward trend has been observed in both indices since 2012, it is seen that both the
coronavirus and the Russia-Ukraine war caused a decrease in index values. While both indices
were affected by the coronavirus pandemic at almost the same rate, the S&P Green Bond Index
was more affected by the Russia-Ukraine war and its value declined to the lowest levels. The
reason for this is that the war has affected the companies operating in the energy sector a lot.
Since renewable energy investments are one of the most important sectors in which green bonds
provide financing, the problems occurring in the energy sector are also reflected in the green bond
index.

For the application part of the study, the cross-quantile dependence between the S&P 500
and S&P Green Bond Index returns will be examined to determine how the strength and duration
of the spreads between the indices will change under the up and down market movements.

Cross-quantilogram is a method developed by Han et al. (2016). This method does not
include moment conditions and is based on quantitative points. For this reason, it gives good
results in the analysis of variables in financial time series. In addition, since the cross-
quantilogram approach can accommodate long delays at relatively small computational costs, it
allows the direction, magnitude, and duration of dependency to be determined simultaneously in
all parts of the spin distributions (Pham, 2021b).
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The cross-quantilogram method has some advantages over other techniques. First, the
method measures the predictability of the distribution of each variable from one time series to
another. Thus, as in Graph-1 and Graph-2, it also provides the opportunity to measure the
directional spreads of decline, normality, and rise among financial assets in a wide variety of
market conditions. Another advantage is that this method has very long delays when compared to
traditional regression-type models. Therefore, it can measure the strength of directional spillovers,
in short, medium, and long-term investments. The prerequisite of the cross-quantilogram method
is that the series are stationary.

The cross-quantilogram is a method that examines the relationships of the two series
according to the distribution characteristics in the right and left tails. Cross-correlation is one of
the most frequently used methods to estimate the correlation between variables in time series. In
cross-correlation, it reveals the correlations of one variable at time t and the other variable at t-1,
t-2, t-3. This is used to predict the future value of one variable for another variable.

The methodology of the cross-quantilogram method is expressed as follows:

Let y;, has to be a strictly stationary time series. Here i is the index and t is the time series
i=1,2,t=1,...,T).Let f;(.) and f;(.) be the corresponding quantile functions for y;;, assuming
thati=1, 2. Let q;; (t;) =inf{v : F; (v) = 1;} t; € (0, 1) are distribution and density functions.

The cross-quantilogram {y;; < q1:(t1)} and {y,r—x < q2¢—(72)}, between the two
events show the lag length “k” in this equation. (k = +1,£2,....) and for the pair 7, and 7, are
formulated as follows:

E[lprl (3’1t — q1¢ ( Tl)) 1/’12 (}’Zt—k — Q2t-k (Tz))]

\/E [ll)rlz(%t - CI1t(T1))] \/E [¢122(YZt—k - Q2t-k (Tz))]

p‘r(k) =

)

In this equation, ¥, (u) = 1[u < 0] — a is the quantile process. The cross-quantilogram
captures the serial dependencies at different quantile levels between the two series and is invariant
due to the strict monotic transformation that can be applied to both series, such as the logarithmic
transformation. In the case of two events, {y,; < q1¢(t1)} and {y,:_x < q2¢_r (72)} indicate no
cross-dependency or directional predictability from the )}, p;(k) =0, {¥2t—x < q2e—k (t2)}
event to the {y;; < q14(71)} event.

To test the null hypothesis of H, : p,(1)=..... = p; (p) =0, Han et al. (2016) suggest the
Ljung-Box type test statistic;
Q" (P) =T (T+2) Xy, p*,.(k)/(T — k) )

The p, (K) given in this equation is the cross-quantilogram formulated below.
Zf:;m 1/)11 1t — G1e (71)) 1/J12 (yzt—k = Qat—k (Tz))

ﬁ‘r(k) =
\[Zz=k+1 lprlz 1t — Gt (11)) \/Z?=R+1 lprzz V2t-k — Ga2t (T2))

@)

gi: (1;) (i=1, 2) shows the predicted quantity function for the time series in the formula.
Han et al. (2016) avoided any dependence on the disturbing parameters of the asymptotic
distribution and also propose to use the stationary bootstrapping process to approximate the Q
statistic of the null distribution of the cross-quantilogram.
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4. Findings

In the findings section of the study, the findings obtained by calculating the cross-quantile
dependencies between the two indices are expressed. Descriptive statistics about the variables
discussed in the study are shown in Table 1:

Table 1. Descriptive Statistics

Variables Observation Mean Stand. Error Minimum Maximum
S&P 500 Index 2516 2.6375 0.874297 1.353000 4.797000
S&P Green Bond Index 2516 136.957 8.669966 120.4700 158.9900

As seen in Table 1, in the data set created with a total of 2516 observations, the average of
the S&P 500 index was 2.6375, while the average of the S&P Green Bond Index was 136.96. The
minimum value of the S&P 500 index is 1.353 and the maximum value is 4.7967, while the
minimum value of the S&P Green Bond index is 120.47 and the maximum value is 158.99. Table
2 includes the correlation matrix between the variables.

Table 2. Correlation Matrix between Variables

Variables S&P 500 Index S&P Green Bond Index
S&P 500 Index 1.0000
S&P Green Bond Index 0.6258 1.0000

When the correlation relationship between the variables is examined, it is seen that there is
a positive correlation of 63% between the two variables.

Table 3. Pre-Tests

Variables JB Skewness  Kurtosis ADF Q Q*
f’rﬁzxwo 265.1%** 0.779 26843 -15.7801*** 2510.777*** 5015.3330%**
S&P Green 1o/ jsggxx 0623 28733  -46.3138*** 2510.3922%** 5011.9849%**
Bond Index

Note: JB and ADF stand for Jarque-Bera normality test and Augmented Dickey-Fuller unit root tests. Q
and Q2 stand for the Ljung-Box test of serial correlation in returns and squared returns. *** Indicates
significance at the 1% level.

According to the results shown in Table 3, it is seen that the distribution of the series is not
normal in the Jargue-Bera test. In both variables, it is seen that the skewness is close to 0 and the
kurtosis is close to 3. It means that the further away the skewness value is from 0 and the kurtosis
value is from 3, the less the probability of normal distribution. Ljung-Box statistics show that all
series experience series correlation and volatility clustering, and Jarque-Bera tests show that the
series do not follow a normal distribution. Finally, since the series are not stationary in the ADF
unit root tests, the analysis was continued in this way after taking the 1st difference and making
the series stationary.

In the study, the Ljung-Box test described in the methodology section of the cross-
quantilogram was used to determine the statistical significance of each cross-quantilogram. Black
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columns above 0 indicate positive cross-correlation, and black columns below 0 indicate negative
cross-correlation. The red dashed lines represent the confidence limit. Bars outside the confidence
limit indicate significant correlations at the 5% significance level.

Predictability from S&P500 Index to S&P Green Bond Index (at 5% Quantile)
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Graph 3. 5% Quantile Graph from S&P 500 Index to S&P Green Bond Index

Predictability from S&P500 Index to S&P Green Bond Index (at 10% Quantile)
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Graph 4. 10% Quantile Graph from S&P 500 Index to S&P Green Bond Index

In Graph-3, it is the cross-quantilogram graph of 5% quantile value from the S&P 500 index
to the S&P Green bond index. Especially since 2014, it is seen that there is a negative and
significant correlation relationship. This significant relationship continues until the end of 2017.
According to Graph 3, the decreases in the S&P 500 index between 2014 and the end of 2017
caused increases in the S&P Green Bond index. While the increases continue in a fluctuating
manner, the cross-correlation relationship between the two indices starts to become meaningless
as of 2018. There is no significant correlation between the two indices from 2018 until
29.07.2022, the last date of the time series in the study. It is seen that there is only a very short-
term significant positive correlation at the beginning and end of 2019. However, in general, it can
be said that the significant correlation relationship is negative. This situation can be seen similarly
in Graph-1 and Graph-2. While there is a continuous upward trend in the S&P 500 index in Graph-
1, there are sharp decreases and fluctuations in the S&P Green Bond index in Graph-2 in 2014.
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The reason for this is that the S&P Green Bond index started to be calculated on July 31, 2014.
Before this date, green bond investments were made, but after this date, an index covering 150
green bonds was created. Since the index was a new index and investors were shy at first, the
index started with a downward trend and entered an increasing trend in the following years. While
the graph of 5% quantile values is given in Graph-3, we can see 10% quantile values and cross-
quantilogram values of the same indices in Graph-4. Although there are no great differences
between them, it is seen that there is a piecemeal negative correlation relationship from 2014 to
2018. It can be said that the S&P 500 index and the S&P Green Bond Index are in a positive but
short-term correlation relationship between 2018 and the first months of 2019.

Predictability from S&P Green Bond Index to S&P500 Index (at 5% Quantile)
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Graph 5. 5% Quantitative Graph from S&P Green Bond Index to S&P 500 Index
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Graph 6. 10% Quantitative Graph from S&P Green Bond Index to S&P 500 Index

In both graph 3 and graph 4, the correlation between S&P 500 Index and S&P Green Bond
Index is seen. 5% quantile values in Graph-5 and 10% quantile values in Graph-6 show a cross-
correlation relationship between S&P Green Bond Index and the S&P 500 index. As can be seen
in Graph-5, although it is short-term in 2013, it is seen that there is an almost continuous negative
correlation between the two variables at the 5% confidence level, especially from 2014 to the first
months of 2018. From 2018 to July 29, 2022, a correlation relationship did not occur within the
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confidence limit. In graph 6, which is shown with 10% quantile values, negative correlations are
seen at the 5% confidence level, piece by piece, until 2018.

The findings are also consistent with those obtained in the study of Pham (2021b). Pham,
in her study, determined that green bonds and the capital market tend to move together. In
addition, the findings are consistent with the study of Nguyen et al. (2021). Nguyen et al. (2021)
stated that the significant correlation relationship between green bonds and stock markets
emerged after the global economic crisis and then disappeared, and stated that this relationship
was negative and low. These results are also clearly seen in Graph-4 and Graph-6 where 10%
quantile values are shown.

5. Conclusion

In this part of the study, empirical results are presented. The aim of the study is to reveal
the interdependence between the S&P 500 index and the S&P Green bond index. We explore how
the directional spreads between the S&P 500 index and the S&P Green bond vary between
extreme and normal market conditions. For this purpose, the cross-quantile dependence between
the two indices was calculated using the cross-quantilogram approach. In the study, the results
are visualized using cross-correlation graphs that allow us to summarize all the dependency
structures between the variables for a period of 120 months between July 2012 and July 2022.
The study was handled and visualized with 5% and 10% quantile values from the S&P 500 index
to the S&P Green Bond index and from the S&P Green Bond index to the S&P 500 Index at the
same lag at 120 lag lengths.

In general, it is seen that there was a general decrease in the index valuation on 31 July
2014, the period when the green bond index was started to be calculated in S&P. The reason for
this can be interpreted as the investors' abstention against the newly calculated index and the fact
that the content of the green bonds is not known by the investors at this date. There is a negative
correlation between the S&P 500 Index and the S&P Green Bond Index on these dates. As green
bonds became widespread in international markets and became more popular with investors, as it
be seen in Graph-2, they followed a positive and fluctuating trend as of the last months of 2014
and the first months of 2015. A sharp decline occurred in both indices after 2021, which can be
interpreted as the effects of the Covid-19 pandemic. Although there is a positive correlation
between the two indices at 10% quantile values in the 5% confidence interval in 2019 and 2020,
in general, there is no statistically significant correlation between the two indices except for the
2014 and 2018 intervals. According to these results, it can be said that green bonds can be an
alternative financial investment tool for stock investors and can be used to enrich their portfolios.
Periods when the green bond market and the stock market are negatively correlated show that
green bonds included in portfolios may be the right choice, especially in terms of risk aversion.

The fact that countries support projects for solutions to climate problems and environmental
pollution, and start to impose legal sanctions on companies that act otherwise, allows the increase
in nature-friendly projects. The financial instrument that stands out in the financing of these
projects is green bonds. Considering the increasing awareness of green bonds and investors
consciously using their investments to finance nature-friendly projects, it is predicted that the
interest in green bonds will increase in the coming years.
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The study contributes to the literature in terms of revealing the relationship between the
cross-quantilogram methodology, which is a fairly new method, and the green bond market,
which is a relatively new financial instrument, and the stock market. In future studies, more
comprehensive analysis results can be obtained by including other variables in the energy sector
and indices from other countries in the analysis.
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Abstract
The COVID-19-Crisis impacted economic growth globally, opening up the need for
public spending. These conditions put national fiscal authorities under pressure,
challenging them primarily to remedy the economic downturn, and secondly to
balance fiscal resources. We analyze whether alternative institutional frameworks,
fiscal rules and political regimes across numerous countries can explain different
economic outcomes following the COVID-19-Crisis. The empirical results show that
growth in GDP affects gross debt negatively, government revenue positively, and
national savings positively for all subsets, except for the federal subset. The effect on
government revenue for fiscal subset is higher than for no fiscal rule. In almost all
the subgroup models, it can be observed that the COVID-19 period has a positive
effect on gross government debt and a negative on government revenue, except for
federal countries and countries with a fiscal rule and a majority government. For all
subsets the effect of the COVID-19 variable is not significant in the national savings
regression models. For the countries in the federal subset the explanatory variables
are unable to reduce the government debt. Conclusively, we could propose adaptive
fiscal rules, which motivate fiscal authorities to maintain fiscal balance in long debt
and in the annual budget.
Oz

COVID-19 krizi, kiiresel olarak ekonomik biiyiimeyi etkileyerek kamu
harcamalarina duyulan ihtiyaci ortaya ¢ikardi. Bu kosullar, ulusal mali otoriteleri
baski altina almakta ve onlar1 dncelikle ekonomik gerilemeyi diizeltmeye, diger
yandan da mali kaynaklar1 dengelemeye zorlamaktadir. Bu g¢aligmada, diinya
genelindeki COVID-19 krizinin ardindan olusan farkli ekonomik sonuglarin, farkli
kurumsal yapilar, mali kurallar ve siyasi rejimler tarafindan agiklayip
aciklayamayacagi analiz edilmistir. Elde edilen ampirik sonuglar, gayri safi yurtici
hasiladaki biiylimenin federal devlet yapisina sahip tilkeler hari¢ tiim alt gruplar i¢in
briit borcu olumsuz, hiikiimet gelirini olumlu ve kamu tasarruflarin1 olumlu yonde
etkiledigini gostermektedir. Mali kural uygulayan devletler i¢in kamu geliri
iizerindeki etki, mali kuralin olmadig1 duruma gore daha yiiksektir. Federal iilkeler,
mali kurala sahip iilkeler ve ¢cogunluk hiikiimeti olan {ilkeler diginda, neredeyse tiim
alt grup modellerinde, COVID-19 déneminin kamu briit borcu tizerinde olumlu ve
devlet gelirleri iizerinde olumsuz bir etkiye sahip oldugu gozlemlenmistir. Tim alt
gruplar i¢in, kamu tasarrufu regresyon modellerinde COVID-19 degiskeninin etkisi
anlamli degildir. Federal yapiya sahip tilkeler i¢in modeldeki agiklayict degiskenlerin
devlet borcunu azaltamadigi tespit edilmistir. Sonug olarak, uzun vadeli borglarda ve
yillik biitcede mali dengeyi korumaya motive eden uyarlanabilir mali kurallar
onerilmektedir.
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1. Introduction

Public debt is viewed more skeptically than other forms of financing for historical reasons.
Therefore, justifying borrowing has become a traditional part of public finance. A parallel policy
was pursued in the public sector up until the outbreak of the global economic crisis in the 1930s:
the state reacted to a drop in income during the economic cycle with expenditure cuts or tax
increases or with a combination of both (Stalder, 1992: 9). During the upswing, spending was
increased, or tax rates lowered. Maintaining a balanced budget always was of greatest importance.
Empirical evidence shows that the debt ratio varies during business cycle phases, deficits occur
during wartime and budget surpluses are generated during peacetime over the long term. The
theoretical connection is therefore empirically founded. Alesina and Perotti (1999) suggest that
this explanation of public debt explains the initial increases in debt ratios in OECD countries
during the 1973-74 recession, but not the huge increase thereafter. The theory of tax smoothing
also provides no justification for the different debt ratios in different countries. The effects of
misguided government expectations and country-specific shocks in these countries provide
explanatory content in a theoretical context. As temporary phenomena, however, they cannot
justify the persistence of the empirical results. The authors therefore advocate alternative
explanations (Compare Alesina and Perotti, 1999: 19). The "Keynesian revolution™ paved the way
for the use of public credit for anti-cyclical fiscal policy. Public debt is viewed as an important
instrument in this context: the focus of public debt is on the stabilization function. Public finances
should be designed with the aim of smoothing out or avoiding economic fluctuations. The classic
objective is that deficit spending in recessionary phases is intended to stabilize demand.

The COVID-19-Crisis affected the global economic development, necessitating more
governmental spending. These circumstances put national fiscal authorities under pressure,
making it difficult for them to both address the economic downturn and maintain a balance
between fiscal resources. Research conducted in pandemic has recommended that the existing
fiscal rules have benefits during pandemic crisis (Davoodi et al., 2022; Gomez-Gonzalez et al.,
2022; Hutchison, 2020). We investigate if various political, budgetary, and institutional structures
in various nations can account for various economic outcomes following the COVID-19-Crisis.
To understand the effect of fiscal rules, we developed models with dependent variables such as
government gross debt, government gross revenue and government national savings. The
originality of the paper consists of involving numerous countries; moreover, models established
on three different dimensions including government style (Coalition & Majority), political
structure of countries (Unitary & Federal) and depending on whether the fiscal rule is applied or
not.

We find that among the explanatory variables GDP and national savings are effective in
reducing the gross debt for almost all model specifications. At the same time, GDP is effective in
increasing the national savings. In line with the economic theory, it can be observed that a growth
in GDP affects gross debt negatively, government revenue positively, and national savings
positively for all subsets, except for the federal subset. In almost all the subgroup models we
observe that the COVID-19 period contributes for an increase in government gross debt and a
decrease in the government revenue, except for federal countries and countries with a fiscal rule
and a majority government. For the countries in the federal subset, the explanatory variables are
found to be ineffective in the reduction of government debt.
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This article is organized as follows. Section 2 presents the related literature review; section
3 explains the data and methodology which is used in the article. Section 4 presents the empirical
results, derived from the cross-sectional study models. Section 5 finally concludes the article by
giving suggestions for further research.

2. Literature

Public debt and its effects are heavily studied in the literature. Some see public debt as evil
and claim that a low debt level outside of a steady state is preferable to a high one (Von
Weizsacker, 2014). High debt may be linked with tax burden for future generations, sustainability
challenges of public finances and financial crisis. Ciccone (2013) provides evidence that when
fiscal policies target a lower debt ratio, restrictive fiscal policies are pursued but be ineffective or
even result in higher debt ratios. Debt-to-GDP ratios averaged 63 % over 1900-2015 period for
developed countries whereas, the average is 37% in emerging countries (Eichengreen et al., 2019:
29). Debt-to-GDP ratio is of interest for numerous research from diverse aspects; it may even play
a role on attitudes towards government spending and taxation.

Another aspect relates to the effects on growth caused by government debt. The economy
has a higher capital stock available due to the amount of debt it has taken on. A long-term
decentralized equilibrium does not produce an efficient allocation, even in the case of perfect
competition. Government debt can be used to allocate resources more efficiently. Roth et al.
(2022) have provided evidence that once people in US learn about the high public debt levels,
they advocate for less government spending, but they do not welcome additional taxation. Debt-
to-GDP ratio may be solely mean reverting or may revert to mean depending on the government’s
possible corrective actions. Barro (1979) has used nominal government debt as the explained
variable and have found no proof of mean reversion. Bohn (1998) argues that this may be due to
the proxy used for expected inflation as an independent variable in Barro’s model. Bohn also
argues that an average primary deficit may be implied from a fiscal policy that tries to stabilize
to debt-GDP ratio. Unit root tests are found to be inconsistent and misleading due to GDP and
government spending fluctuations. Inflation may also play a role to reduce the debt-to-GDP ratio;
an increase in inflation to 5% for years will decrease the debt ratio significantly in US (Aizenman
and Marion, 2011: 525).

Ali Abbas et al. (2011) have conducted research with 178 members of International
Monetary Fund (IMF) in terms of government debt and effects of primary balance. In the research
interest-growth differential and stock-flow adjustment to debt increases and declines are
evidenced; for debt reductions primary balance, and for debt increases large stock-flow
adjustments had more explanatory power. Woo and Kumar (2015) show that there is an inverse
relationship between initial debt and subsequent growth. A 10 % increase in the initial debt-to-
GDP ratio results in a slowdown in real per capita GDP growth of 0.2 % per annum. Ostry et al.
(2015) conclude that public debt is a deadweight that hampers growth and trying to mitigate public
debt by taxing or reducing savvy government expenditure is futile. They underline the trade-off
between the sunk cost of existing debt and the growth potential.

Globally deteriorating fiscal stance after the oil price shocks in the 1970’s, revived the idea
to anchor government’s fiscal decisions to objective numerical criteria for achieving fiscal
balance. Budget rules therefore started to be academically seriously discussed during the 1980’s
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and 90°s (Compare Burger and Marinkov, 2012). Thereafter basically, a budgeting rule of cyclical
budget consolidation were followed in practice. A stabilization policy in the Keynesian sense is
not necessary in this concerned case.

The research about fiscal rules includes the following studies. Kopits and Symansky (1998)
compare fiscal policy rules to alternative fiscal adjustment approaches and identify characteristics
responsible for their effectiveness. Drazen (2004) analyzes fiscal rules from a political economy
perspective presenting essential determinants of fiscal rules. Tanner (2004) examines fiscal rules
in a business cycle under alternative taxation policies. The implementation of fiscal rules depends
heavily on the legislation in a country or union. Thus, each practical implementation case has its
own characteristics to achieve effectiveness in fiscal political decisions. Some country-specific
studies consist of Buti and Giudice (2002), analyzing the European monetary union; Kell (2001)
studying the case of United Kingdom; Siebrits and Calitz (2004) assessing a framework of fiscal
rules for South Africa.

Vast of literature exhibits that current account and trade deficit, especially export, have a
relation with government expenditure and public finance (See Barro, 1989). The debt ratio has a
positive relationship with the current account balance of payments in some euro countries
(Bricefio and Perote, 2020: 13). Banday and Aneja (2019) investigate budget deficit and current
account deficit for the Chinese economy between the years 1985-2016. Akanbi (2015)
investigates the relationship between Nigeria's fiscal policies and current account. Kayhan, et al.
(2013) research the causality between trade deficit (including export variables) and the Turkish
government expenditures. We also used those related independent variables in our models to
determine their effects on government debt, government gross revenues and government national
savings.

Some newly established literature is concentrating on the fiscal rule effectiveness related
to macroeconomic policies and policy advises regarding the new design of the fiscal regulations
based on the experiences from the COVID-19-Crisis. Gomez-Gonzalez et al. (2022) analyze the
impact of fiscal rule implementations on the sovereign risk of the country. Hutchison (2020)
discusses various scenarios based on political economic theory, paying special focus on fiscal
rules. Davoodi et al. (2022) present an overview of fiscal rules and fiscal councils across the world
in the run up to and during the COVID-19 pandemic. Their study relies on newly updated global
datasets on fiscal rules and fiscal councils during 1985-2021. Blanchard et al. (2021) work out a
potential redesign of the EU fiscal rules and deliver cornerstones of supranational regulations
which could result in the development of a fiscal union in the EU. They stress the fact, that
national economies reacted with different measures to COVID-19-Crisis hazards. EU-wide fiscal
policies, which came on secondary rank, would mean a further integration step towards a Federal
Europe, which however do not meet the current wishes of the population. Beetsma (2022)
analyzes the economic dynamic of fiscal rules and debt sustainability under alternative scenarios
for the EU.
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3. Data and Methods
3.1. Scope of Empirical Study

The aim of the study is to show whether alternative institutional frameworks, fiscal rules
and political regimes across numerous countries can explain different economic outcomes
following the COVID-19-Crisis.

The data analysis spans the period between 2011 and 2021. We treat the COVID-19 period,
2020-2021, with special attention in our models. During this period, we are able to observe the
economic consequences of the COVID-19-Crisis. The data sample contains 149 countries which
all are IMF members. The data is taken from (IMF) databases. In particular, we use the IMF’s
Fiscal Monitor (2021a), IMF Policy-Responses-to-COVID-19 (2021b) and IMF World Economic
Outlook (2021c) databases.

In the empirical models, we subdivide the countries according to major fiscal and political
categories. The subcategories we use in the study are given as follows; countries with an explicit
fiscal rule, countries with no explicit fiscal rule, countries which have an unitary political system,
countries which have a federal political system, countries which have a coalition government,
countries which have a majority government. The clustering in each subcategory is made by the
related data sample sub periods. The classification for fiscal rules has been composed based on
records from IMF Fiscal Affairs Department, Fiscal Monitor (2021) and on country-specific
official statistical databases.

To discuss the crisis impact on the fiscal stance of the economies, we identify certain
macroeconomic variables, which play a key role in macroeconomic performance measure. These
variables are namely the GDP, output gap, total investments, gross national savings, inflation,
gross government debt, current account balance and volume of exports (See Table 7 in Appendix
for detailed description).

In Figure 1, we show the average values of the selected variables for each of the
subcategories. The figure compares pre-COVID-19 period values with COVID-19 period values,
whenever the data is available. Once we look at the descriptive statistics (Table 1), we see a
deterioration in value for nearly all the variables after the outbreak of the COVID-19-Crisis. The
most severe impact can be observed for GDP growth and the output gap, which is determined as
the potential GDP level compared to the realized GDP outcome. Another very important impact
can be observed for the government debt; here, we see that on average, the government debts
increased from 52% of GDP to 69% of GDP. This observation suggests that the impact of the
COVID-19-Crisis was significantly high and challenged the countries in financial means and
made the economies prone in terms of fiscal stability.
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Further, we can see in the summary statistics, that the standard deviation for GDP and
exports increase very much (See Table 1). This suggests that economies are significantly
differently affected, concerning their economic performance during the COVID-19-Crisis.

Table 1. Descriptive Statistics

Pre-COVID-19 Period

Variables Mean Std. Dev. Kurtosis Skewness
GDP 3.291492 6.361887 128.1055 3.137871
Output Gap -1.377342 3.021735 6.414859 -2.091972
Investment 25.13537 19.43374 170.9361 11.65425
Gross National Savings 21.22086 10.84581 1.090734 0.2118448
Consumer Prices 70.86345 70.86345 1107.414 32.60573
Government Gross Debt 52.4769 34.70699 5.753094 1.895981
Government Revenue 28.061 28.061 0.12663 0.63004
Current Account Balance -2.868067 9.742911 8.308998 -0.9907
Volume Exports 4.508899 12.86404 68.48627 4.305997
COVID-19 Period

Variables Mean Std. Dev. Kurtosis Skewness
GDP -0,14088 10.3174 90.07417 6.04873
Output Gap -2,9287 1.875 1.6286 -1.18377
Investment 24,7350 22.7936 177.3276 12.4238
Gross National Savings 19,85083 10.1387 0,4877 -0.39230
Consumer Prices 35,1619 350.9839 204.8236 13.9268
Government Gross Debt 69,136 41.01951 7.7755 2.222
Government Revenue 27,124 12,176 -0,374 0,518
Current Account Balance -3,2159 8.7662 15.788 -2.6318
Volume Exports -1.8593 24.173 68.1374 5.562919

In Table 2 we apply the Dickey-Fuller test for the logarithmic differences of the variables
to test for autocorrelation. As the results suggest, the data does not show autocorrelation in
percentage change format.

Table 2. Augmented Dickey-Fuller Test for Autocorrelation

Dickey-Fuller p-Value
GDP -23.6485 0,01
GNS -5.0794 0,01
Volume Exports -28.2291 0,01
CAB -15.4129 0,01
Government Gross Debt -4.3157 0,01
Government Revenue -3.6777 0,01

Note: Null hypothesis is autocorrelation; a lower p-value than 0.05, indicates no
autocorrelation for a significance level of 95%.

3.2. Model Selection Framework

We make use of machine learning models, to identify the most important explanatory
variables from our data sample. The following algorithm is used to apply the model selection
specifications (See James et al., 2021). To perform best subset selection, we fit a separate least
squares regression for each possible combination of the n predictors. That is, we fit all n models
that contain exactly one predictor, all 2 = t(t — 1)/2 models that contain exactly two predictors,

875



E. Kilig, S. Sénmezer & O. Ozaydin, “Effects of Fiscal Rules and Political Framework: Evidence from
COVID-19 Crisis”

and so forth. We then look at all the resulting models, with the goal of identifying the one that is
best. The three-stage process of performing best subset selection includes:

In step 1 we let M, represent the null model, which contains no predictors. This model
simply predicts the sample mean for each observation.

In step 2 we fit all (t,) models that have exactly k predictors (k = 1,2, ... t). We choose
the best among these (t;) models and call it M, . The smallest RSS or the largest R? indicates
the best model.

In step 3, we choose a single best model from among M,, ..., M,, using cross-validated
prediction error, AIC, BIC, or adjusted R?.

As dependent variables, we use the following variables, general government gross debt,
general government revenue and gross national savings. In Panel A and Panel B from Table 8 in
the Appendix we identified the best model for a given number of 9 predictors, where the best
model is quantified using sum of squared residuals (RSS). In Panel C from Table 8 in the
Appendix the predictor number is limited to 5, since no significant result were achieved for further
specifications. To achieve consistency throughout the cross-sectional regression models in
Section 4.2., we apply the best 4 or 5 identified predictors in those models below.

3.3. Cross-Sectional Regression Model Framework

In our study we implement cross-sectional data models to assess whether the identified
factors from Section 3.2. have an impact on economic performance.! According to the statistical
properties of the data, we will choose the best fitted ones among the models for data
implementation. At first, we apply a pooling data specification in equation (1).

Yie = x;,tﬁ +zja + €it 1)

where, y;; is the dependent variable observed for individual i at time ¢, X;; is the time-variant k
(the number of independent variables) regressor vector, g is the k x 1 matrix of parameters, z;a;
is the unobserved time-invariant heterogeneity or individual effect, z; constant term individual
and group specific variables, i.e., institutional factors for countries, €;; is the error term. A pooled
regression is given, if z; is only a constant term for all groups. Then OLS provides consistent and
efficient estimates of the common « intercept with the slope vector 3.

A further model which we test is the fixed effect model. The formal representation is given
in the equations (2) — (4).

Vie =XpB+ci+e; 2

where, c; = z;a with E[¢;|X;] = h(X;)
Vie = XieB + h(X;) + €;¢ + [c; — h(X))] (3)
Vie = XieB +a; + €+ (4)

1 We follow the illustration of general cross-sectional data methods as described by Greene (2012) in the
related chapter 11.
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where, a; is the unobserved time-invariant individual effect, i.e., institutional factors for
countries, €;, is the error term, u;, builds the group-specific effect. Unlike x;;, a; cannot be
directly observed. The fixed effects model allows a; to be correlated with the regressor matrix
x;¢. Fixed effects imply that the differences across groups can be captured in the constant term.
Thus, heterogeneity across groups can be captured as differences in the constant term. Each «a; is
treated as an unknown parameter to be estimated.

Finally, we test for application of a random effect model as in equation (5).
Yie = x;,tﬁ +(@+u) +e; (5)

In contrast to the fixed effect model, the random effect model assumes that the unobserved
« is independent of X;; for all t = 1,...,T. The assumption of strict exogeneity with respect to
the idiosyncratic error term w;; is still required, which constitutes a group-specific random effect.

The models are tested for serial correlation and heteroskedasticity. We use the Hausman
test to distinguish between fixed or random effects. If we reject the fixed effects, then we test for
random effects by the help of Breusch-Pagan Lagrange multiplier (LM). Here, we check if there
is any difference in the variances across the country groups. If there is no difference in variances
given, we use a pooling model equivalent to linear regression OLS.2

4. Results
4.1. Findings for Model Selection Specifications

The results for the model selection specifications in Table 8 in the Appendix show the most
relevant variables in explaining the dependent variables. We model three dependent variables
namely gross government debt, gross national savings, and gross revenue to understand the fiscal
conditions in the economies.

The results, as indicated in Table 8 in the Appendix, reveal that GDP, investments, national
savings, current account balance, and inflation are among the most important variables in
explaining the gross debt. Concerning national savings, we can see that investment, current
account balance, exports, GDP, and government expenditure are the most important explanatory
variables.

For the model results related to gross government revenue, we can see that GDP,
investment, volume of exports and current balance are the most important variables. Here we
restrict the covariate sets to keep the model specifications consistent and comparable throughout
all model specifications. Since revenue, debt and savings are relatively close to each other, the
models could become biased due to the high correlation in positive as well as in negative terms.
Regarding this situation, we consider leaving them out and restricting the model with the
described independent variables to explain the gross government revenue.

2 Due to the multicollinearity test results in Table 3, we exclude the investment variable from all regression
models, because it created multicollinearity issues in the models.

877



E. Kilig, S. Sénmezer & O. Ozaydin, “Effects of Fiscal Rules and Political Framework: Evidence from
COVID-19 Crisis”

4.2. Findings for Cross-Sectional Data Models

Based on the selection model results from Section 4.1., we identify GDP, gross national
savings, volume of exports and current account balance as the best predictors, which are
explaining each of the dependent variables. For all countries we apply the cross-sectional data
models in equations (6) — (8) to evaluate the determinants of fiscal stance of each economy.

Gross government debt; ; = f; GDP,;; + f,Gross national savings; ; +

(6)
f3Volume export; ; + f,Current account balance; ; + COVID — 19 Dummy + ¢;,
Gross government revenue; ; = $;GDP;; + ,Volume export; ; + %
p3Current account balance; ; + COVID — 19 Dummy + ¢;,
Gross national savings; ; = f; GDP,; + f,Volume export; ; + ®)

p3Current account balance; ; + COVID — 19 Dummy + ¢; ,

To achieve stationarity in our analysis, we use logarithmic changes for transforming the
time series variables in our analysis. We apply the VIF-test to determine whether there are
multicollinearity issues in the regression models (See Table 3).

Table 3. VIF Test

GDP GNS Vol. Exp. CAB Dummy
Total
Government Gross Debt 1.715 1.656 1.472 1.536 1.155
Government Revenue 2.348 2.265 1.043 1.041
GNS 1.594 1.457 1.006 1.150
Fiscal Rule
Government Gross Debt 1.793 1.501 1.594 1.466341 1.162
Government Revenue 1.665 1.578 1.023 1.158
GNS 1.659 1.577 1.019 1.154
No Fiscal Rule
Government Gross Debt 1.693 1.741 1.428 1.583 1.159
Government Revenue 1.793 1.594 1.466 1.161
GNS 1.594 1.457 1.006 1.150
Unitary
Government Gross Debt 1.693 1.641 1.469 1.538 1.163
Government Revenue 1.607 1.461 1.002 1.164
GNS 1.596 1.461 1.005 1.157
Federal
Government Gross Debt 1.867 1.611 1.509 1.317 1.087
Government Revenue 1.639 1.575 1.015 1.093
GNS 1.659 1.577 1.019 1.154
Coalition
Government Gross Debt 1.808 1.361 1.543 1.289 1.184
Government Revenue 1.934 1.716 1.124 1.023
GNS 1.690 1.518 1.051 1.175
Majority
Government Gross Debt 1.702 1.559 1.453 1.466 1.155
Government Revenue 1.581 1.466 1.009 1.154
GNS 1.555 1.439 1.007 1.153

Note: Abbreviations are used as follows. GDP, gross domestic product, GNS, gross national savings,
Vol. Exp., volume of exports, CAB, current account balance. The coefficients indicate criteria for multi-
collinearity in the models. The critical threshold value is 3, any coefficient value above 3 indicates
multicollinearity problems in the regression model.
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The test results coefficients are below the critical threshold values, thus indicating no
significant multicollinearity problems. We apply the Hausman test to identify random or fixed
effects in the models. The related results are presented below in Tables 6 — 8. All models have
significant F-statistics, which indicates that the selected variables in the model are significant on
overall. Concerning the goodness of fit, R? for the government revenue regression model
specifications are relatively lower than for other models in all subsets.

4.2.1. Gross Government Debt

The results for government gross debt are given as follows. For the total regression
specification, where all the countries in the data sample are included, the national savings variable
has a negative significant impact on gross debt (See Table 4). Concerning the subsets of countries
where fiscal rules exist, we can observe that volume of exports and current account balance, and
the COVID-19 dummy variables have significantly positive effects on gross debts. National
savings have a significantly negative effects on gross debt. On the contrary, if there is no fiscal
rule in the country, we can see similar the effects mentioned for the earlier case with fiscal rules,
except for exports and current account balance (See Table 4). Current account balance has a
negative effect on gross debt in the case for no fiscal rule subset. The decreasing effects of national
savings have an importantly higher magnitude for the case of fiscal rule subset.

Table 4. Model Results for Total Sample, Fiscal Rule and No Fiscal Rule Subsets

Total Regression Fiscal Rule No Fiscal Rule
Gov. Gov.
Gov.Gross Gov. — ono Gross S gNs  Gross %% GNs
Debt Revenue D Revenue Revenue
ebt Debt
GDP -0.4305** 0.1298** 0.2858*** -0.4059** 0.1572** 0.2538*** -0.4341* 0.1036* 0.2858***
(0.0035) (0.005645) (0.000) (0.000) (0.0561) (0.0559) (0.2039) (0.0573) (0.0559)
GNS -0.78009** -0.9256*** -0.6045***
(0.0022) (0.00044) (0.147)
Vol. Exp 0.06207 -0.0350*** -0.0354** 0.0922* -0.03576** -0.0309** 0.0025 -0.0255 -0.0354**
' " (0.1449) (0.0006) (0.000) (0.0564) (0.01116) (0.011) (0.0567) (0.0160) (0.0110)
CAB 0.004175 0.093372* 0.470*** 0.3875* 0.04921 0.542*** -0.2316* 0.1080* 0.4702***

(0.9771) (0.01637) (0.0000) (0.0661) (0.05443) (0.0531) (0.1158) (0.0505) (0.0531)
Covid-19 14.0444%*%-0.9161*** -0.3115 12.66*** -0.1076  0.2935 16.992%** -2.0725*** -0.3115
Dummy  (0.000) (0.00039) (0.375)  (0.000) (0.3543) (0.2935) (1.7683)  (0.000)  (0.3511)

Constant 77.13%%% g B53HH* 60.408*** 25 .3546%%*
(0.000)  (0.666) (45731)  (1.5929)

R? 031 010236 03957 030828 005031 03282 02969  0.1274  0.3957

ﬁf’“md 023 00093418 033301 030454 00462 02572 029024 01213  0.3330

F statistic ~ 30.89***  7.60*** 37.40*** 146.78*** 14.55%** 40.49*** 222.92*** 2995*** 37 40***
n=138, n=143, n=138,T n=86, n =87, n = 86, n =49, n =53, n=138,

Obs. T=7-11, T=7-11, =7-11,N T=7-11, T=7-11, T=7-11, T=7-11, T=10-11, T=7-11,
N=1498 N=1556 =1499 N=931 N=942 N=932 N=534 N =581 N =1499

Model Fixed Fixed Fixed Random Random Fixed Random  Random Fixed

Estimator effects effects effects effects effects effects effects effects effects

Note: See Table 6.

Next, we look at the differences between the political system in the country, namely, the
unitary and the federal system (See Table 5). We cannot identify any significant effects in the
case of federal countries, except for the COVID-19 dummy variable. The effect of the COVID-
19 variable is significantly positive and high in magnitude. In the case of unitary countries, we
observe the following effects. The results indicate that the effects of GDP and national savings

e
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are significantly negative, and the effect of COVID-19 variable is significantly positive and
relatively highly affecting gross debt.

Considering the government style, we can see that for coalition governments, GDP and
national savings have negative effects on the gross government debt. The COVID-19 dummy
variable has again a significantly strong positive effect on gross government debt. In the case of
countries governed by majority governments, we observe negative significant effect of GDP on
gross debt of the country (See Table 8). The COVID-19 variable is again positively affecting the
government debt.

4.2.2. Government Revenue

The model results for government revenue as dependent variable are given as follows. We
can see positive and highly significant effects of GDP and current account balance on government
revenue for the total set of the countries. The effects of exports and the COVID-19 dummy
variable are significant and negative. For countries with a fiscal rule, the exports variable is again
highly significant and negative, the effect of GDP is significant and positive. There is no effect
of the COVID-19 dummy variable. In the reverse case, for countries with no fiscal rule we can
see positive and significant effect for GDP and current account balance. The effect on the COVID-
19 dummy variable is negative on government revenue (See Table 4).

Considering the political system in the country, we can observe significant effects for
unitary and federal countries; we see that GDP and current account variables have a significant
positive effect on government revenue. The effect of exports is significantly negative for both
country subgroups. The effect of the COVID-19 dummy variable is significant and negative for
unitary countries, whereas the effect of the COVID-19 variable is not significant for the federal
countries (See Table 5).

Table 5. Model Results for Unitary and Federal Subsets

Unitary Federal
Gov. Gross Gov. Gov. Gross Gov.
Debt Revenue GNS Debt Revenue GNS
GDP -0.5363*** 0.1066** 0.2513*** 0.6703 0.494** 0.552*
(0.1465) (0.0351) (0.0434) (0.5627) (0.1539) (0.328)
GNS -0.699** -1.3791
(0.2192) (1.0969)
Vol. Exp 0.0646 -0.0291** -0.0260** 0.05717 -0.0831*** -0.1176*
' ' (0.0449) (0.0101) (0.0091) (0.1240) (0.0183) (0.0618)
CAB 0.0353 0.0855* 0.4554*** -1.199 0.3756*** 0.6051***
(0.8092) (0.0394) (0.05312) (1.188) (0.1060) (0.1539)
Covid-19 13.036*** -0.9186** -0.4128 20.435%** -0.1788 0.3762
Dummy (1.2947) (0.2833) (0.3716) (4.917) (0.4237) (0.924)
Constant 28.46™*
(3.164)
R? 0.308 0.0844 0.391 0.374 0.458 0.359
Adjusted R? 0.234 -0.01087 0.327 0.292 0.446 0.279
F statistic 36.3592***  5.81068*** 41.0795*** 24.3525***  5]1.8271*** 15.6662***
n=118, n=123, n=118, n=17, n=17, n=17,
Obs. T=7-11, T=7-11, T=7-11, T=7-11, T =10-11, T=7-11,
N =1282 N =1337 N =1283 N =183 N =186 N =183
Model Est.  Fixed effects Fixed effects Fixed effects Fixed effects Fixed effects  Fixed effects

Note: See Table 6.
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Considering the government style in the country with a coalition government, we see that
the effect of GDP is significantly positive; the effects of the exports and the COVID-19 variables
are significantly negative. For countries governed by a majority government, we observe positive
effects of GDP and current account balance; exports have a slight negative effect on the
government revenue. The coefficient for the COVID-19 variable is insignificant for the majority
subgroup (See Table 6).

4.2.3. Gross National Savings

The findings for the cross-sectional data models, which are using gross national savings as
a dependent variable, are given as follows. We can observe that for each of the country groups,
throughout all specifications, GDP and current account balance variables are positive and highly
significant; and that the exports variable has significantly negative effects on national savings.
The COVID-19 variable does not show any significant effect in any model specification on the
national savings. The positive effect of GDP is strongest for countries with a federal political
system and for countries with a majority government (See Tables 4 - 6).

Table 6. Model Results for Coalition and Majority Subsets

Coalition Majority
Gov. Gross Gov. Gov. Gross Gov.
Debt Revenue GNS Debt Revenue GNS

GDP -0.3465* 0.1025** 0.2881*** -0.562** 0.255** 0.322***

(0.1952) (0.0362) (0.0743) (0.1964) (0.085888) (0.0387)
GNS -1.189*** -0.342

(0.3019) (0.278)
Vol. Exp 0.0533 -0.0312* -0.0495** 0.0483 -0.0355**  -0.0328**

' ' (0.0670) (0.0177) (0.0174) (0.059) (0.012) (0.012)

CAB 0.006103 0.0292 0.3598*** 0.0619 0.105* 0.484***

(0.1653) (0.0409) (0.3598) (0.1912) (0.0482) (0.0257)
Covid-19 11.808*** -0.7425* -0.0183 14.85*** -0.0593 -0.2903
Dummy (1.722) (0.3836) (0.4604) (1.609) (0.334) (0.345)
Constant 85.31*** 33.127*** 60.23*** 24 .42%** 19.836***

(9.057) (1.583) (7.37) (1.279) (0.7368)
R? 0.356 0.052 0.262 0.294 0.137 0.359
Adjusted R?2 0.351 0.0458 0.182 0.289 0.133 0.356
F statistic 222.944%** 62.195*** 48.1212*** 100.191*** 12.3522*** 428.599***

n=>52, n =55, n=>52, n=70, n="71, n=70,
Observations T =7-11, T=7-11, T=7-11, T=7-11, T=7-11, T=7-11,

N =566 N =599 N =567 N =756 N =770 N =756
Model Random Random Random Random Random Random
Estimator effects effects effects effects effects effects

Note: Abbreviations are used as follows. GDP, gross domestic product, GNS, gross national savings, Vol
Exp, volume of exports, CAB, current account balance. In observations row, n, indicates number of
countries (cross-section), T, indicates the time dimension, N, indicates the overall number of observations.
Numbers in brackets indicate standard errors. Significance probability levels are indicated as follows, * for
p < 0.10, ** for p < 0.05, *** for p < 0.01.

881



E. Kilig, S. Sénmezer & O. Ozaydin, “Effects of Fiscal Rules and Political Framework: Evidence from
COVID-19 Crisis”

5. Conclusion and Discussion

In this study we analyze the effectiveness of institutional and political frameworks, such as
fiscal rule frameworks during the COVID-19 period by empirically testing alternative subgroups
of countries regarding their ability to achieve fiscal balance. Our study confirms the results of
Davoodi et al. (2022); during the COVID-19 period massive deviations from debt and deficit
limits took place due to unprecedented fiscal measures.

Among the explanatory variables GDP and national savings are effective in debt reduction
for almost all subgroups of the countries. Similarly, GDP is effective in increasing the national
savings in the pre-COVID-19 period. In line with the economic theory, it can be observed that
growth in GDP affects gross debt negatively, government revenue positively, and national savings
positively for all subsets, except for the federal subset. The effect on government revenue for the
fiscal subset is higher than for no fiscal rule.

The national savings variable has a negative and significant effect on gross debt in all subset
models except for the federal subset. The effect of national savings is higher in size for the fiscal
rule subset than for the no fiscal rule subset. The current account balance variable gives positive
results for nearly all subset models, except for the federal gross debt regression in nearly all subset
models. There is also no effect of the current account balance for the government revenue
regression models in the subset of fiscal rule and coalition. We can only observe a significant and
negative effect of current account balance on gross debt for the no fiscal rule subset.

We include a dummy variable which accounts for the effects in the COVID-19 period. In
almost all the subgroup models, we observe that the COVID-19 period has a positive effect on
gross government debt and a negative one on government revenue, except for federal countries
and countries with a fiscal rule and a majority government. For federal and no fiscal rule subsets
the coefficient of the COVID-19 variable on gross debt is slightly higher. This result seems to be
reasonably in line with the economic theory. For all subsets the effect of the COVID-19 variable
is not significant in the national savings regression models.

In Figure 2 we can see the fiscal measures against the COVID-19 harmful effects
undertaken by the countries in each related subgroup on average during the COVID-19 period.
The values are expressed in current USD currency units. Further, the international support which
was received during the COVID-19 period on average by the countries in each of the subgroups
are presented in current USD currency units. We can observe that the countries in the federal
subgroup have undertaken the highest fiscal measures, followed by the fiscal rule and the majority
subgroups. Countries in the majority subgroup received the highest international support followed
by the fiscal rule and the unitary subgroups. These observations suggest some additional
explanations to the empirical models. In the federal subgroup regression, the explanatory
variables are unable to reduce the effect on debt. This condition may be explained by the high
amount of fiscal measures which were undertaken to deal with the economic problems during the
COVID-19-Crisis. The same pattern can be observed for the majority subgroup. Again, we can
see a low significance of the explanatory variables, and at the same time, a high amount of fiscal
measures and international support during the COVID-19 period.

In periods where the economy expands, more resources are available to use them for
allocation, therefore, fiscal rules work as an automatic stabilizer for the economy. During periods
when the economy enjoys stable growth, these newly generated resources can be used to manage
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debt and other fiscal imbalances. In periods with lower aggregate income, these rules lose most
of their effectiveness to deal with the fiscal issues. Concerning the effectiveness of fiscal rules,
Blanchard et al. (2021) contemplates the need for a reform in the European fiscal rules to
overcome complexities and inefficiencies. Fiscal rule implementations, targeting public
expenditure along with tax revenues, should help to find remedy for potential output, structural
balance, and fiscal stimulus. These policies should be implemented in coordination with the
ECB’s monetary policies. In line with the opinion above, Beetsma (2022) advocates a reform for
the fiscal rules of the EU. Concerning debt reduction and expenditure targets, the appliance should
take place on individual country basis. He argues that the COVID-19 case could help to enhance
the fiscal rule framework, such as fostering a bailout clause for countries which do not meet debt-
to-GDP ratios.

During the COVID-19 period it is harder for economies to obtain a GDP growth in general,
because obviously demand-side consumption effects dampened the growth. Having said that, we
can see that on average, nearly all country categories maintained their pre-crisis investment size
(See Figure 1). The investment amount needs to cater for a higher burden of government expenses.
Unsurprisingly, investment, even though still positive, cannot ensure a positive overall growth in
the COVID-19 period.

coalitio fiscal r maiorit fiscal rule 1otal tary

Fiscal Measures
\uim .r‘-;:.--;
International Support

1.2e+10-
- II .
4.0e+09 =
Lunl‘mu“ I\:\J;'g‘
Figure 2. Fiscal Measures and International Support during COVID-19 period.

fiscal_rule majority no_fiscal_rule

However, Barkema et al. (2020) claim that output gap estimates are not accurate due to the
COVID-19-Crisis. Thus, it is more difficult to give a policy advice. Similarly, on average, national
savings for all subgroups fall during COVID-19 period, therefore again, this variable cannot
contribute to lower the size of government debt (See Figure 1). In Figure 1, we observe that
fiscally ruled countries had less severe current account deficit on average than countries without
a fiscal rule. However, gross debt has been higher for economies with fiscal rules than for absence
of fiscal rules in the COVID-19-Crisis period. Hutchison (2020) argues that the countries with
fiscal rules had a better fiscal stance, and thus were in better position to provide large fiscal actions
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to support the economy. We can support this described fact, economies with fiscal rules have
implemented by far the highest amount of fiscal measures (See Figure 1) on average per country
during the COVID-19 period. In the case of absence of fiscal rules, we can observe that the size
of fiscal measures was much less than average. Gomez-Gonzalez et al. (2022) point out that
countries, implementing fiscal rules, are perceived as less risky by international investors and
their governments pay lower yield differentials than otherwise identical countries in which fiscal
rules have not been implemented. To this extend, fiscal rule relaxations should be only temporary,
and countries should return to their implementation soon after the economic emergency ends.

Conclusively, we would propose adaptive fiscal rules, which motivate fiscal authorities to
maintain fiscal balance in long debt and annual budget and enforce them to build up fiscal revenue
and reserves, but which can also react to crisis periods, such as to unforeseen pandemic and nature
disasters, by allowing for flexibility in their criteria and their targets. Further research could work
out the detailed specifications and mechanisms of an improved rule-based adaptive fiscal
framework which can effectively react to unexpected crisis.
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Appendix

Table 7. Description of the selected variables

Variables Explanations Source and Data Frequency
1. Gross domestic product is expressed in IMF, World Economic Outlook
GDP constant prices. The base year is country- Database
specifically chosen. An expenditure-based 2011 - 2021
approach is used to calculate the GDP. Annual
2. Output gap is expressed as actual GDP less IMF, World Economic Outlook
Output Gap potential GDP as a percent of potential GDP. Database
Estimates of output gaps are subject to a 2011 - 2021
significant margin of uncertainty. Annual

Total Investment

3. Total investment are expressed as a ratio of
total investment in current local currency and
GDP in current local currency. Investment or
gross capital formation is measured by the total
value of the gross fixed capital formation and
changes in inventories and acquisitions less
disposals of valuables for a unit or sector. Percent
of GDP

IMF, World Economic Outlook
Database
2011 - 2021
Annual

Gross National Savings

4. Gross national savings Expressed as a ratio of
gross national savings in current local currency
and GDP in current local currency. Gross
national savings is gross disposable income less
final consumption expenditure after taking
account of an adjustment for pension funds.
Percent of GDP

IMF, World Economic Outlook
Database
2011 - 2021
Annual

Inflation - Consumer
Prices

5. Inflation, end of period consumer prices
Expressed in end of the period, A consumer price
index (CPI) measures changes in the prices of
goods and services that households consume.
Percentage points.

IMF, World Economic Outlook
Database
2011 - 2021
Annual

Government Gross Debt

6. General government gross debt Gross debt
consists of all liabilities that require payment or
payments of interest and/or principal by the
debtor to the creditor at a date or dates in the
future. Percent of GDP

IMF, World Economic Outlook
Database
2011 - 2021
Annual

7. Current account balance Current account is all
transactions other than those in financial and

IMF, World Economic Outlook

Current Account oo . e Database
capital items. The major classifications are goods
Balance . . 2011 - 2021
and services, income and current transfers. Annual
Percent of GDP
. . IMF, World Economic Outlook
8. Revenue consists of taxes, social
General Government L - Database
contributions, grants receivable, and other
Revenue 2011 - 2021
revenue. Percent of GDP.
Annual
9. Volume of exports of goods and services IMF, World Economic Outlook
Percent change of volume of exports refers to the
. o Database
Volume Exports aggregate change in the quantities of total 2011 — 2021
exports whose characteristics are unchanged. Annual

Quantity based percent change.

Fiscal Measures

10. Fiscal measure: Record monetary value
USD of fiscal stimuli, including spending or tax
cuts.

IMF COVID-19 Tracker

2020 — 2021, Annual

International Support

11. International Support: Announced offers of
COVID-19 related aid spending to other
countries USD Record monetary value
announced if additional to previously announced
spending.

IMF COVID-19 Tracker

2020 — 2021, Annual

Note: The presented data variables and the description are taken from the related IMF databases (2021)

for the data sample period 2011-2021 based on an annual data frequency.
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Table 8. Model Selection Specifications

Panel A: Government Debt as Dependent Variable

Model for Volume Current Output National Government
Government GDP Investment Account . Inflation Unemployment .
Exports Gap Savings Expenditure
Debt Balance
l L]
2 . .
3 ° ° °
4 ° ° ° °
5 ° ° ° ° °
6 ° ° ° ° ° °
7 L] [ ] L] L] ] L] L]
8 L] L] L] L] L] L] L] L]
Panel B: Gross National Savings as Dependent Variable
Model for Current
Gr.oss GDP Investment Volume Account Output Inflation Unemployment Government
National Exports Gap Expenditure
. Balance
Savings
1 L]
2 L] L]
3 ° ° °
4 ° ° [ °
5 ° ° ° ° °
6 ° ° ° ° [ °
7 L] L] L] L] L] L) L]
8 L] L] L] L] L] L] L) L]
Panel C: Government Revenue as Dependent Variable
Model for Current
Government GDP Investment Volume Account
Exports
Revenue Balance
1 .
2 ° °
3 ° ° °
4 ° ° ° °

Note: The algorithm for selection model is described in Section 3.2. The model uses a restricted covariates set, to
keep the models consistent and comparable throughout all specifications. A dot indicates that the variable is
selected into the regression analysis as an independent variable.
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Oz

Bu caligmada minimum varyans, minimum Kkorelasyon ve minimum
baglantililik yaklagimlari ile altin ve alt1 biiyiik bankanin (is Bankas1, Garanti
Bankasi, Akbank, Yapit Kredi Bankasi, Halkbank ve Vakifbank) hisse
senedinden olusan portfoyiin finansal analizi yapilmigtir. Caligmanin amaci
altimin Tirkiye’de faaliyet gosteren alt1 biiyiik banka hisse senetlerine karsi
finansal koruma saglayip saglamadiginin arastirilmasidir. Ayrica bu ¢alismada
altinin finansal koruma etkinliginin 6l¢iilmesi de amaglanmustir. Analiz edilen
veriler glinliik frekansta olup gézlem donemi 01.01.2018- 08.11.2022 arasini
icermektedir. Calisma kapsaminda kullanilan portféy olusturma yaklasimi
TVP-VAR modelinden elde edilmistir. Ampirik sonuglar, zamana ve portfoy
olusturma yaklasimina bagli olarak altinin banka hisse senetleri i¢indeki
optimal oraninin %39 ile %53 oraninda degistigini gostermektedir.
Olusturulan portfoylerde s6z konusu bankalarin hisse senedi oynakliklarinin
yaklasik %75 oraninda azaldigi gézlemlenmistir. MCP ve MCoP yaklagimlari
ile karsilastirdiginda en yiiksek kiimiilatif getirinin oldugu yaklasim MVP
yaklagimidir. Ayrica, ¢alisma kapsaminda elde edilen bulgular altinin ay1
piyasasinda banka hisse senetleri igin iyi bir finansal koruma sagladigini
gostermektedir.

Abstract

In this study, we construct portfolios including gold and six major stock
exchanges (Isbank, Garanti Bank, Akbank, Yap1 Kredi Bank, Halkbank, and
Vakifbank) by using three different dynamic portfolio approaches (i.e.,
minimum variance, minimum correlation, and minimum connectedness
approaches). The aim of the study is to investigate whether gold can be used
as a hedge against six major banks operating in Turkey. Further, this study also
aims to measure the hedging effectiveness of gold. We adopt a fully time-
varying parameter vector auto-regression (TVP-VAR) econometric
framework, applied to daily data spanning June 2018 to November 2022.
Empirical results show that the optimal ratio of gold in bank stocks varies
between 39% and 53%, depending on time and portfolio construction
approach. It is observed that the volatility of bank stocks in the portfolios has
decreased by approximately 75%. According to the MCP and MCoP
approaches, the highest return was obtained from the portfolio constructed
with the MVP approach. In addition, the empirical findings show that gold can
be used as a hedging instrument against banking stocks in bear market
conditions.
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1. Giris

Altin tiim diinyada oldugu gibi Tiirkiye’de de hem enflasyona karst hem de riskli varliklara
kars1 bir korunma ve yatirim enstriimani olarak goriilmektedir. Ayrica altin fiyatlarmin hisse
senetlerinden daha istikrarli ve ortalama getirisinin pozitif oldugu bilinmektedir (Ali vd., 2020).
Altinin yatirimeilar tarafindan portfoylerinde tutulmak istenmesinin temel sebeplerinden bir
digeri ise bu ¢aligsma kapsaminda elde edilen ampirik sonuglarin da destekledigi gibi altin ile diger
riskli varliklar arasindaki getiri korelasyonu genel de negatif deger almaktadir. Altinin bu 6zelligi
finansal panigin oldugu zamanlarda bu tiir portfoy yatirimeilarinin yiiksek kayiplardan
korunmasini saglamaktir. Literatiirde altinin finansal koruma (hedging), giivenli liman (safe
haven) ve cesitlendirme (diversification) ozelliklerine sahip olup olmadigina iliskin bir¢ok
akademik ¢alisma mevcuttur (Baur vd., 2010; Chkili vd., 2016; Bekiros vd., 2017; Salisu vd.,
2021).

Altin ve hisse senetleri iizerine yapilan onciil caligmalar (McDonald ve Solnik, 1977;
Sherman, 1982; Jaffe, 1989) riski azaltmak icin altinin hisse senedi portfoyiine dahil edilmesini
desteklemektedirler Salisu vd. (2021) altin ve ABD sektorel hisse senetleri arasindaki riskten
korunma iligkisini Covid-19 donemi igin incelemislerdir. Pandemi sirasinda altinin daha diigiik
performansla da olsa ABD sektdrel hisse senetlerine finansal koruma sagladiklarina dair kanitlar
elde etmislerdir. Ma vd. (2021) ise yapmis olduklari ¢alismada altin ve devlet tahvillerinin hisse
senetlerine karsi sagladiklar1 korunmayi karsilagtirmiglar ve devlet tahvillerinin, 6zellikle ay1
piyasasinda, altina gore hisse senedi oynakligina daha iyi bir koruma sagladigini tespit
etmislerdir. Bunlara ilave olarak, Mensi vd. (2019) Korfez Isbirligi Konseyi (KiK) iiyesi bes
iilkenin (Bahreyn, Kuveyt, Katar, Suudi Arabistan ve BAE) hisse senedi piyasalari, altin ve petrol
arasindaki iliskiyi DECO-FIGARCH modeli ile arastirmislardir. Yaptiklar1 ampirik ¢alismada
altin ve petroliin s6z konusu iilke hisse senetlerinin yer aldig1 portfoye eklenmesinin daha iyi bir
cesitlendirmeye (diversification) ve riskten korunmaya (hedging) neden olduguna iliskin kanitlar
elde edilmistir.

Tiirkiye hisse senedi piyasasindaki risklere karsi altinin finansal bir koruma saglayip
saglamadig1 konusu Tiirk yayin dizininde de sikg¢a ele alinmugtir. Ornegin, Dogru ve Uysal (2015)
altin fiyatlar1 ile BIST 100 endeksi arasinda kiiresel finans krizi éncesinde ve sonrasinda uzun
donemli ve anlaml bir iliskinin olduguna iligkin kanitlar elde etmislerdir. Ayrica, yaptiklar
nedensellik analiz sonucunda kriz oncesi nedensellik altindan BIST 100’e dogru iken, kriz
sonrasinda bu iligkinin tersine dondiigiine iliskin ampirik kanitlar elde edilmistir. Buna ilave
olarak, Akel ve Gazel (2015) altinin BIST-100 endeksi i¢in iyi bir riskten korunma, ¢esitlendirme
araci ve Ozellikle finansal kriz donemlerinde giivenli bir liman olup olmadigi sorusuna cevap
aramigtir. TARCH (1,1) modeli kullanilarak elde edilen sonuglara gore altin uzun dénemde hisse
senedi piyasasi i¢in iyi bir riskten korunma araci gorevi gormemektedir. Ancak her iki varlik
getirisi arasindaki diisiik korelasyonun altini iyi bir ¢esitlendirme araci olarak 6n plana ¢ikardigi
sonucuna ulagilmistir. Benzer bir sonuca Serttas (2022) tarafindan yapilan ¢alisma sonucunda da
ulasildig1 goriilmektedir. Serttas (2022) altinin genel BIST100 endeksi igin finansal koruma veya
giivenli limandan ¢ok bir gesitlendirici olarak 6ne plana ¢iktigi sonucuna ulagsmistir. Tomak
(2013) Dinamik Kosullu Korelasyon (DCC-GARCH) modeli kullanarak yapmis oldugu
akademik ¢alismada altin, dolar, devlet i¢ bor¢glanma senetleri ve hisse senedi getirileri arasindaki
iligkileri aragtirmig ve altinin hisse senetleri agisindan iyi bir riskten korunma ve giivenli liman
ozelligi gosterdigine iligkin bulgular elde etmislerdir. Diger taraftan, Basarir (2019) tarafindan
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yapilan ¢aligmada portfoy yatirimeilarinin portfoylerinde altin tutmalarinin risk ¢esitlendirmesi
icin yararli olacagi sonucuna ulasilmustir.

Bu caligmada minimum varyans, minimum korelasyon ve minimum baglantililik
yaklasimlari ile altin ve alt1 biiyiik bankanin (Is Bankasi, Garanti Bankas1, Akbank, Yap1 Kredi
Bankasi, Halkbank ve Vakifbank) hisse senedinden olusan portfoyiin finansal analizi yapilmistir.
Literatlirdeki ¢aligmalara bakildiginda hisse senedi getirisi i¢in genellikle Bist100 endeksinin
getirisinin kullanildig1 ancak bankalara ait hisse senedi verilerinin kullanilmadig1 gériilmektedir.
Ayrica bu ¢alisma kapsaminda yapildig1 sekli ile olusturulan fiktif portfdylerde altinin optimal
kullanim oraninin ne olacagina iliskin de bilgiler yer almamaktadir. Bu c¢alismada ise Tiirk
Bankacilik sisteminde faaliyet gosteren alt1 biiyiik bankanin hisse senetlerinin ve altinin yer aldig:
ti¢ farkli yaklagim (minimum varyans, MVP; minimum korelasyon, MCP; minimum baglantililik,
MCoP) tahmini zamanla degisen VAR (TVP-VAR) modeli yardimi ile analiz edilmis ve altinin
bu fiktif portfoyler igindeki optimal agirligi tahmin edilmeye ¢alisilmigtir. Ayn1 zamanda, bu
portfoylerin getirilerinin ne oldugu geriye doniik test (back-testing) yardimi ile yapilmis ve ii¢
farkli yaklasim ile en iyi yaklasimin hangisi oldugu tespit edilmeye ¢alisilmistir. Yaklasimlarin
degerlendirilmesinde, getirinin yani sira Sharpe oranlart da hesaplanmis ve sonuglar rapor
edilmistir.

Calisma kapsaminda elde edilen ampirik sonuglar bize altin ve Halkbank hisse senedi
getirisinin ortalama olarak net getiri alicisi, diger hisse senedi getirilerinin ise net getiri vericisi
oldugunu gostermistir. Diger taraftan, Tiirkiye’de faaliyet gosteren alti1 biiyiik Tiirk bankasinin
yer aldigi portfoyde kullanilan {i¢ farkli portfoy olusturma yaklasimi sonucuna gore altinin
optimal olarak %39 ile %53 arasinda bir agirhikta tutulmasi gerektigi sonucuna ulasiyoruz.
Optimal altin oranimi tahmin eden bu modellerden MVP modeline gore altinin portfoy agirlig
zamanla ciddi anlamda degisiklik gosterirken, MCP ve MCoP modeline gore altinin portfoydeki
agirliginin zaman iginde yaklagik sabit kaldig1 goriilmektedir. Bununla birlikte diger bankacilik
hisse senetlerinin de portfdy agirliklar1 zaman i¢inde modelden bagimsiz olarak ciddi degisiklik
gostermektedir.

Calismanin geri kalan kismu su sekildedir. ikinci boliimde veri seti tanitilmaktadir. Ugiincii
boliimde ise ¢aligma kapsaminda kullanilan metodolojik yonteme yer verilmektedir. Dordiincii
bolimde yapilan ampirik ¢alisma sonucunda elde edilen bulgulara yer verilmistir. Besinci
boliimde duyarlilik analizine yer verilmis olup son béliimde sonug kismi yer almaktadir.

2. Veri Seti ve Tammlayic Istatistikler

Bu ¢alisma kapsaminda toplam alt1 biiyiik bankanin (is Bankas1, Garanti Bankas1, Akbank,
Yap1 Kredi Bankasi, Halkbank ve Vakifbank) giinliik hisse senedi getirileri ile altinin giinliik
getirisi kullanilmigtir. Gozlemler Yahoo Finance veri tabanindan elde edilmistir. Veriler glinliik
frekansta olup 01.01.2018’den baslamakta ve 08.11.2022’de bitmektedir. Gozlem donemi
yaklagik 5 yillik bir donemi kapsamakta olup toplam gozlem sayis1 1192°dir. Getiri serileri R, =

100 * ln(Pi) formiilii yardimi ile hesaplanmustir. Sekil 1’de s6z konusu degiskenlere ait getiri
t—1
serilerinin zamanla degisimi gosterilmistir. Finansal degiskenlerin ortak dzelliklerinden bir tanesi

degisken varyansa sahip olmalaridir. Bu ¢alisma kapsaminda kullanilan s6z konusu verilerin de
benzer 6zelliklere sahip oldugu goriilmektedir.
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Sekil 1. Bankacilik Hisselerine ve Altina Ait Getiri Serileri

Tablo 1’de degiskenlere ait tanimlayici istatistikler ve Pearson kosulsuz korelasyon tablosu
verilmistir. S6z konusu sonuglara iligkin su kisa ¢ikarimlara yer verebiliriz. Halkbank hisse senedi
getirisi ve altin getirisi haricinde diger bankalarin hisse getirilerinin carpikligi negatif deger
almaktadir. Diger taraftan Halkbank hisse senedi getirisi hari¢ diger finansal varlik getirilerinin
ortalamasi pozitiftir. Ayrica ¢alisma kapsaminda getiri serilerinin normal dagilima sahip olup
olmadiklar1 Jarque ve Bera (1980) tarafindan gelistirilen test yontemi ile stnanmis ve tiim serilerin
normal dagilima sahip olmadiklari sonucuna ulagilmistir. Serilerin duragan olup olmadiklar ise
Elliott vd. (1996) tarafindan gelistirilen birim kok testi yontemi ile sinanmig ve tiim serilerin %1
anlamlilik diizeyinde duragan olduklar1 goriilmiistiir. Bununla birlikte getiri serilerinden Yapi
Kredi hisse senedi getirisi haricinde diger serilerin ARCH/GARCH etkisi icerdigi goriilmektedir.
Son olarak, Tablo 1’in ikinci kisminda yer alan kosulsuz korelasyon sonuglar1 bize banka hisse
senetleri arasinda ¢ok gii¢lii korelasyonun varligina isaret ederken, altin getirisi tiim bankacilik
getiri serileri ile negatif korelasyona sahip oldugu goriilmektedir. Bu da bize ¢aligma kapsaminda
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yapilacak ileri diizey ekonometrik analizlere bakmadan, altinin bankacilik sektorii i¢in iyi bir
finansal koruma sagladig1 sonucuna ulagtirmaktadir.

Tablo 1. Tammlayiel istatistikler ve Kosulsuz Korelasyon Tablosu
is Bankas1 Garanti Akbank  Yapi Kredi Halkbank Vakifbank Altin

Ortalama 0.077 0.064 0.038 0.085 -0.035 0.015 0.159***
Varyans 6.708***  T7.177*** 6.610***  6.922***  7.227*** 7.463*** 3.119%**
Carpiklik -0.196***  -0.062 -0.049 -0.196***  0.088 -0.016 -0.219***
Basiklik 3.224%** 2.993**%*  20930***  2.683***  3.271*** 3.212%** 32.327***
JB 523.485*** 445.260*** 426.530*** 364.863*** 532.514*** 511.915*** 51867.81***
ERS -10.928***  -7.857*** -11.089*** -14.389*** -13.281*** -12.767***  -13.877***
Q(20) 19.327**  17.382** 16.926* 10.527 45.707***  70.630*** 35.929***

Q?%(20) 317.266*** 238.192*** 240.283*** 240.181*** 690.069*** 664.724***  102.293***
Kosulsuz Korelasyon

Is Bankas1 1.000

Garanti 0.777 1.000

Akbank 0.823 0.861 1.000

Yap1 Kredi 0.826 0.773 0.819 1.000

Halkbank 0.691 0.652 0.693 0.663 1.000

Vakifbank 0.770 0.746 0.770 0.751 0.837 1.000

Altin -0.050 -0.029 -0.019 -0.030 0.000 -0.041 1.000

Not: *** ** ye * sembolleri sirasiyla %1, %5 ve %10 seviyesinde istatistiksel anlamlilik diizeylerini
gostermektedir.

3. Yontem

Bu ¢alisma kapsaminda yapilan analizler ve yontemler i¢in Broadstock vd. (2022) takip
edilmistir. Asagida yer verilen alt bagliklarda s6z konusu ekonometrik yontemlerin
aciklamalarina yer verilmektedir.

3.1. TVP-VAR Kullanarak Zamanla Degisen Baglantilihigi Modelleme

Calismada ¢ok degiskenli tahmin yontemi olarak zamanla degisen vektor otoregresif (TVP-
VAR) modelin kullanimi tercih edilmistir. TVP-VAR modeli ilk olarak Primiceri (2005)
tarafindan kullanilmis ve daha sonrasinda yapilan bir¢ok ¢alisma bu yontemi kullanmistir. Bu
model aslinda kayan pencere (rolling-window) VAR modellerinin alternatifi olarak ortaya ¢ikmug
ve birgok makroekonomik ve finansal degisken arasindaki iligkinin incelenmesinde arastirmacilar
tarafindan kullanilmaktadir. TVP-VAR modelleri ayrica degiskenler arasindaki toplam degisen
baglantililik (total connectedness) 6l¢iimleri i¢in de kullanilmaktadir (Bknz. Korobilis ve Yilmaz,
2018). Model iginde Kalman filtre kullanilmakta ve boylece hata varyansi ve parametre matrisinin
zamanla degismesine imkan verilmektedir. Finansal degiskenler arasindaki iligkinin gesitli
ekonomik (finansal) olaylardan etkilendigi ve zamanla degistigi diisiiniildiigiinde, s6z konusu bu
yontemin biiyiik esneklik i¢erdigi ve analizlerde dnemli ¢ikarimlarin yapilmasina neden oldugu
sOylenebilir. Salisu ve digerlerine gore (2021) yapisal kirilmalarin géz ardi edilmesi altinin
portfdy icindeki koruma etkinliginin ve optimal agirliginin fazla tahmin edilmesine yol
acabilmektedir. Caligmada kullanilan TVP-VAR modelinin gecikme degeri Schwarz bilgi kriteri
yardimu ile bir olarak belirlenmistir. Ayrica tahmin ufku (forecast horizon) 20 olarak alinmigstir.
TVP-VAR ig¢in gerekli olan Bayes onciilleri statik gecikme degeri bir olan ve ilk 200 gézlemden
olusan statik Bayes VAR modelinden elde edilmistir. TVP-VAR modeli
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Ve = Pyyr_1 t+ e, e¢|Fe—1~N (0, Hy) 1)
vec(®y) = vec(Pi_q1) + Gy, (elFe—1~N(0,E) 2)

seklinde tanimlanmakta olup F;_;, t — 1 zamanina kadar var olan tiim bilgileri, y, ve e;, mx1
boyutlu vektorleri, ®, ve H;, mxm boyutlu matrisi temsil etmektedir. Ayrica, {; ve vec(P;)
m?x1 boyutlu vektdrleri, Z;, m?xm? boyutlu matrisi goéstermektedir. Bununla birlikte zamanla
degisen gecis denkleminde zamanla degisen parametrelerin yakalanmasinda oldukca basarilt
oldugu gosterilen rassal yiirilyiis (random walk) yapisi kullanilmistir. Ozellikle yiiksek frekansl
finansal serilerin zamana bagli degisen varyans icerdigi goz Oniine alindiginda, H, ve E;
matrislerinin zamanla degisen varyansa izin vermesi onemli hale gelmektedir (Broadstock vd.,
2022).

TVP-VAR modelinden elde edilen zamanla degisen parametre ve hata varyanslari
kullanilarak yine zamanla degisen genellestirilmis etki tepki fonksiyonu (GIRF) veya
genellestirilmis hata varyans ayristirma (GFEVD) sonuglar1 (Koop vd., 1996; Pesaran ve Shin,
1998) elde edilmistir. Zamanla degisen genellestirilmis etki tepki fonksiyonu veya
genellestirilmis hata varyans ayrigtirma olglimleri de bize zamanla degisen baglantililik analizi
yapmamiza imkan vermektedir. Bu analizin temel katkisi ise standart VAR modelleri ile
yakalanamayan yapisal degisimlerin etkisini yakalayabilmemize imkéan vermesidir. GIRF ve
GFEVD’in elde edilebilmesi i¢in TVP-VAR modelinin  z, = Zf;l Dz +e =
Yj=1Ajre,_; + e, formiilii yardimiyla hareketli ortalama yaklasimi elde edilmistir.

K tahmin ufku (forecast horizon) olmak tizere GIRFs(W;; . (K)) yaklasiminda standart etki-
tepki fonksiyonlarinin aksine degiskenlerin siralamasinin énemi yoktur. Bu da bize daha saglam
analiz yapma imkam vermektedir. GIRF yaklasimi tiim degiskenler arasindaki dinamiklerin
farkin1 yakalamaktadir. Matematiksel olarak bu durum su sekilde ifade edilebilir.

GIRF; (K; /Hjj,tth—l) = E(yt+K|€j,t =y Hjj,t'Ft—l) - E(yt+]|Ft—1) 3)

yo1/2
W (K) = H;; t/ Ak cHeej e (4)

Diger taraftan, GFEVD(W;;(K)) her bir degiskenin bir diger degiskenin tahmin hatasina
olan katkisini gostermektedir. Bu da su sekilde ifade edilebilir.

Lpij,t(K) m _K 1111;2 ’ zll)z] t(K) - 1 Z ltbL] t(K) - (5)
ij,t = ij=1

GIRF ya da GFEVD o6lgiimleri ile i degiskeninin diger degiskenlerden ne kadar etkilendigi,
ya da i degiskeninin diger degiskenleri ne kadar etkiledigini 6lgebiliyoruz. Baglantililik tablosu
yardimu ile elde edilen sonuglardan bagka ¢ikarimlar da yapilmaktadir. Bu ¢ikarimlar arasinda,
diger tiim degiskenlerden i degiskenine dogru olan baglantililik (total directional connectedness
FROM all others) endeksi, i degiskeninden diger tiim degiskenlere dogru olan baglantililik (total
directional connectedness TO all others) endeksi, i degiskeninin analize dahil olan degiskenler
arasinda net verici mi yoksa net alict m1 oldugunu tespit etmemize yarayan net baglantililik (NET
total directional connectedness) endeksi ve i ve j degiskeni arasindaki bagimliligi 6lgen net ¢ift
yonlii baglantililik (net pairwise directional connectedness) endeksi ve toplam baglantililik (total
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connectedness index) endeksi 6l¢iim yontemleri mevcutturl. Bu ¢aligma kapsaminda kullanilan
portfoy analiz yontemlerinden biri olan minimum baglantililik portfdy yaklasimi i¢in ikili
baglantililik endeksi (pairwise connectedness index, PCI) su sekilde tanimlanmaktadir.

i (K + P (K)
(K)

K) + 97 (K) + 97 (K) + 7

PCIL],t(K) = 2 < =g
ijt ji,t jit

it

(6)
0 < PClj(K) <1

3.2. Portfoy Geriye Doniik Testi (Back-Testing)

Bu bdliimde tarihsel veriye dayali olarak hesaplanan bir¢cok portfoy yaklasimini birlikte
degerlendiriyoruz. Calisma kapsaminda temel stratejimiz Tiirk halk: i¢in vazge¢ilmez yatirim
araclarindan biri olan altinin 6 biiyiik Tiirk banka hisse senedine karsi iyi bir finansal koruma
saglayip saglamadigini arastirmaktir. Ayrica analize konu finansal varliklart iceren yatirim
portfoyiinde altin oraninin optimal degeri tahmin edilmistir. Bu ¢aligma kapsaminda kullanilan
portfoy olusturmaya yonelik cesitli portfdy kurma yaklasimlar1 ve bunlara iliskin agiklamalara
asagidaki alt boliimlerde yer verilmektedir.

3.2.1. Minimum Varyans Portfoyii

Literatiirde birden ¢ok portfdoy olusturma yontemi mevcuttur. Bunlardan en bilineni
portfoyiin en az oynakliga sahip olmasi gerektigini temel diisiince olarak benimseyen minimum
varyans portfoy (MVP) prosediiriidiir. Markowitz (1959) tarafindan gelistirilen bu yonteme gore

portfdyde bulunan finansal varliklarin agirlig1 asagidaki formiile gore belirlenmektedir.
_ H{'
WHE S T

(7)

Burada wy; mx1 boyutlu portféy agirlik matrisini, I m-boyutlu birim vektorii ve H t
zamani i¢indeki mxm boyutlu varyans-kovaryans matrisini temsil etmektedir.

3.2.2. Minimum Korelasyon Portfoyii

Diger bir yaklagim ise varyans-kovaryans matrisi yerine kosullu korelasyonu kullanan

minimum korelasyon yaklagimidir (MCP). Kosullu korelasyon su sekilde elde edilmektedir.
_ R
VRt = IR

(8)

Burada R,, mxm boyutlu korelasyon matrisi olup R, = diag(H,) °°H,diag(H,)~ %>
formiilii ile hesaplanmaktadir.

1 S6z konusu 6lgiimlerin matematiksel formiillerinin detaylar: i¢in Diebold ve Yilmaz’a (2012, 2014)
bakiniz.
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3.2.3. Minimum Baglantihilik Portfoyii (MCoP)

Bu iki geleneksel portfoy yaklasimindan esinlenerek Denklem 6’daki ikili baglantililik
endeksini minimize eden bir diger portfdy yaklasimi ise minimum baglantililik portfoy
yaklagimidir. Burada H; ya da R; yerine Denklem 6’da elde edilen PCI kullanilmaktadir. Bu
yaklasim portfdyde kullanilan finansal varliklardan en az yayilma endeksine sahip olan varligin
portfoydeki agirliginm artirmaktadir. Boylece portfoy igindeki varliklarin toplam yayilma endeksi
minimize edilmis olmaktadir. Broadstock vd. (2022) yapmis olduklar1 ¢calismada bu yontemin
risklere karsi daha direngli bir portfoy sundugunu iddia etmektedirler.

PCI7I

-t 9

Wpcrt IPCIt_lI )
3.2.4. Hedge Etkinligi (Hedging Effectviness)

S6z konusu bu ii¢ farkli portfoy olusturma yontemlerinin performanslari Sharpe orani ve
hedge etkinlik skoru ile degerlendirilmektedir. Bu kapsamda Sharpe oran1 (Sharpe, 1966),

i
JVar(n)

formiilii ile hesaplanmakta olup 7, olusturulan portfoyiin getirisini gostermekte olup yiiksek SR

SR = (10)

degeri portfoydeki risk seviyesine gore daha yiiksek bir getiri seviyesini gostermektedir.
Ederington (1979) tarafindan yapilan ¢alismadan yola ¢ikarak hedge etkinligini

Var(yp)

HE =1-—
Var()’hedge edilmemiS)

(11)

formiili  yardimi  ile  hesaplayabiliriz. Burada Var(y,) portféyiin  varyansim,
Var(Yheage editmemis) 1s€ finansal koruma altina alinmamug varlifin varyansini gostermektedir.

HE, finansal korumaya alinmayan varligin varyansindaki yiizde azalmayi temsil etmekte olup bu
deger ne kadar yiiksek olursa, riskteki azalma o kadar biiyiik olmaktadir.

4. Ampirik Bulgular

Bu béliimde, ¢alisma kapsaminda yapilan analizlerden elde edilen bulgular sunulmus ve
tartisilmustir.

4.1. Dinamik Baglant1 Tablosu

Tablo 2, gecikme degeri bir olan TVP-VAR modelinden elde edilen zamanla degisen
baglantililik endekslerinin ortalama degerlerini gostermektedir. Baglantililik tablosundaki
siitunda yer alan finansal varliklar getiri yayilmasinin kaynaklandigi yonii, satirda yer alan
finansal varliklar ise yayilmanin geldigi yonii gdstermektedir. Mesela Is Bankasi hisse senedi
getirisinden Akbank’a dogru olan yayilma 16.16 iken, altina dogru olan getiri yayilma endeksi
3.81°dir. “-den” isimli siitunda yer alan degerler i varligina (kendilerine dogru olan yayilma

endeksi hari¢) dogru olan toplam yayilma endeksini gosterirken, “-e” isimli satirda yer alan
degerler ise i varligindan diger varliklara dogru olan yayilma endeksini gostermektedir. “Net”
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isimli satir ise “-e” isimli satirda yer alan degerden “-den” isimli siitunda yer alan degerin
¢ikarilmasi ile bulunmaktadir. Boylece, s6z konusu varliklarin analize konu ag (network) iginde
toplam getiri alicis1 m1 oldugu yoksa getiri vericisi mi oldugu tespit edilebilmektedir. Tlgingtir ki,
finans piyasasinda altin ve bankalardan sadece Halkbank net getiri alicis1 konumundadir. Diger
bankalar ise net getiri vericisidir. Bankacilik hisse senetlerinin birbirlerine dogru olan getiri
baglantisi, altin ile olan iliskilerine gore bir hayli fazladir. Kendi aralarinda ise baglantinin en
zaylf oldugu hisse senedi yine Halkbank’tir. Bu sonu¢ Tablo-1’deki kosulsuz korelasyon
degerlerine bakildiginda beklenen bir durumdur.

Tablo 2. Ortalama Dinamik Baglanti Tablosu

15 Garanti Akbank Yapt Halkbank Vakifbank Altin -den
Bankasi Kredi

Is Bankasi 24.24 15.51 16.58 16.41 11.46 15.48 0.31 75.76
Garanti 15.75 24.54 18.66 15.45 10.86 14.56 0.17 75.46
Akbank 16.16 17.95 23.45 15.60 11.52 15.07 0.25 76.55
Yap1 Kredi 16.83 15.56 16.39 24.68 10.99 15.19 0.36 75.32
Halkbank 13.48 12.65 13.80 12.50 28.26 18.97 034 7174
Vakifbank 15.33 14.33 15.36 14.68 16.06 24.00 0.24  76.00
Altin 3.81 3.81 3.12 3.71 2.48 3.22 79.85 20.15
-e 81.37 79.81 83.92 78.35 63.37 82.49 1.67 470.98
Kendisi dahil 105.61 104.35 107.37 103.03 91.63 106.50 81.52

Net 5.61 4.35 7.37 3.03 -8.37 6.50 -18.48 78.50

Not: Getiri yayilma endeksinin elde edilmesi igin kullanilan varyans ayristirma yontemleri igin kullanilan
TVP-VAR modellerinin gecikme degeri bir olarak kullanilmustir. Gecikme degeri i¢in Schwarz bilgi
kriteri kullanilarak belirlenmis olup analizde Diebold ve Yilmaz (2012) tarafindan kullanilan
genellestirilmis varyans ayrigtirma ¢ergevesi kullanilmistir.

4.2. Dinamik Portfoy Sonugclar

Tablo 3’te bu calisma kapsaminda kullamilan MVP, MCP ve MCOP portfoy
yaklasimlarinda her bir finansal varligin portféy icindeki agirligi gosterilmektedir. MVP
yaklasim gergevesinde olusturulan yatirim portfoyiiniin %14’iinii Is Bankas1 hisse senedi, %5 ini
Garanti Bankasi hisse senedi, %6’{inlii Akbank hisse senedi, %8’ini Yap1 Kredi hisse senedi,
%9’unu Halkbank hisse senedi, %5’ini Vakifbank hisse senedi ve %53 ’iinii altin olusturmaktadir.
Altinin portfoy icerisindeki paymnin bankacilik hisse senetlerine gore bir hayli fazla oldugu
goriilmektedir. Bu da bize portfoy varyansinin minimize edilmesi igin altinin iyi bir koruma araci
oldugunu gostermektedir. Benzer durum minimum korelasyon ve minimum baglantililik
yaklasimlarinda goriilmekte olup altinin portfdy igindeki orani sirasiyla %41 ve %39 degerini
almaktadir. Diger taraftan, Tablo-3’iin HE siitunu bize bu yaklagimlar ger¢evesinde elde edilen
portfoyiin her bir varligin oynakliginda ne kadarlik bir azalmaya neden oldugunu gostermektedir.
S6z konusu bankacilik hisse senetlerinde en fazla oynaklik azalmasinin MVP’de oldugu
goriilmektedir.

2022 yilinin basinda Covid-19 doneminde gerceklestirilen asir1 parasal genisleme
sonucunda tiim diinyada enflasyon sorunu tekrar ortaya ¢ikmistir. Bununla miicadele etmek igin
basta ABD Merkez Bankasi (FED) olmak iizere diger nemli merkez bankalar1 hizli ve sert faiz
artisina gitmeye baslamislardir. Yiikselen tahvil faizlerini politika faiz artislar1 izlemis ve basta
hisse senedi piyasalar1 olmak {izere altinda ciddi deger kayiplar1 yasanmustir. Tiirkiye’de ise doviz
kuru soklarina kars1 21 Aralik 2021 itibariyle kur korumali mevduat uygulamasi baslamis ve 1
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Eylil 2022 itibartyla mevduat toplam 1,3 trilyon liraya ulagsmistir. Diinyadakinin aksine
Tirkiye’de hisse senedi piyasasinda ciddi bir diisiis yasanmamis aksine hisse senetleri ciddi
anlamda ylikselme gostermistir. Bu donemde altinin portfoy icindeki orant MVP yaklagimina
gore de ciddi yiikselme gostermis ancak diger iki yaklasimda ciddi bir degisim
gbzlemlenmemistir.

Tablo 3 Dinamik Cok Degiskenli Portfoy Agirhklar
Minimum Varyans Modeli

Ortalama Standart Sapma 5% 95% HE p-degeri
Is Bankas1 0.14 0.09 0.02 0.28 0.76 0.00
Garanti 0.05 0.10 0.00 0.30 0.77 0.00
Akbank 0.06 0.06 0.00 0.16 0.75 0.00
Yap1 Kredi 0.08 0.10 0.00 0.28 0.76 0.00
Halkbank 0.09 0.07 0.00 0.24 0.77 0.00
Vakifbank 0.05 0.09 0.00 0.31 0.78 0.00
Altin 0.53 0.12 0.25 0.69 0.47 0.00

Minimum Korelasyon Modeli

Ortalama Standart Sapma 5% 95% HE p-degeri
Is Bankasi 0.12 0.07 0.00 0.23 0.66 0.00
Garanti 0.10 0.08 0.00 0.22 0.68 0.00
Akbank 0.05 0.06 0.00 0.16 0.66 0.00
Yap1 Kredi 0.11 0.09 0.00 0.25 0.67 0.00
Halkbank 0.16 0.07 0.06 0.29 0.69 0.00
Vakifbank 0.04 0.04 0.00 0.12 0.70 0.00
Altin 0.41 0.03 0.36 0.46 0.27 0.00

Minimum Baglantihilik Modeli

Ortalama Standart Sapma 5% 95% HE p-degeri
Is Bankasi 0.08 0.05 0.00 0.16 0.63 0.00
Garanti 0.08 0.08 0.00 0.22 0.66 0.00
Akbank 0.08 0.08 0.00 0.19 0.63 0.00
Yap1 Kredi 0.12 0.04 0.06 0.17 0.64 0.00
Halkbank 0.23 0.04 0.18 0.31 0.66 0.00
Vakifbank 0.01 0.02 0.00 0.06 0.67 0.00
Altin 0.39 0.04 0.32 0.43 0.21 0.00

Sekil 2°de s6z konusu portfdy olusturma yaklasimlarindaki agirliklar kullanilarak elde
edilen kiimiilatif getirilere yer verilmektedir. Sekilden de goriildiigii lizere en ¢ok kiimiilatif
getirinin elde edildigi yontem MVP yaklasimidir. Kesikli agik gri renk ile gosterilen kiimiilatif
getiriler her bir bankacilik hisse senedinin kiimiilatif getirisini gdstermektedir. ilgingtir ki, Tiirk
bankacilik hisse senetleri Covid-19 salginindan sonra hizli bir diisiis kaydetmis ancak diinyadaki
parasal genislemenin de etkisi ile yiikselen bir trend yakalamistir. Diger bir dikkat ¢eken husus
da sudur ki, altinin kiimiilatif getirisi hem portfoy getirilerinden hem de tekil banka hisse senedi
getirilerinden hep yukarida gergeklesmistir. Altinin s6z konusu portfoylere ilave edilmesi son 5
sene icerisinde hem portfoylerin getirisini artirmis hem de portfoy oynakligini azaltmistir. Dogal
olarak, hisse senedi iceren bir portfdy olusturmanin en az finansal koruma sagladigi finansal
varlik altindir.

Sekil 3’te her bir portfoydeki finansal varliklarin zamanla degisen agirliklari
goriilmektedir. Bu bilgi bize altinin kriz zamanlarinda Tiirk bankacilik hisse senetlerinden olusan
portfoylerdeki optimal agirhiginin nasil degistigi hakkinda 6nemli bilgi saglamaktadir. Altinin
portfdy icindeki paymin en fazla oynaklik gosterdigi model MVP yaklagimidir. Her ne kadar,

e
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MVP modelinde altinin optimal agirlig1 Covid-19 siirecinde zamanla azalis gosterse de portfoyiin
biiyiik bir kisminin yine altindan olustugu goriilmektedir. Gerek MCP gerekse de MCoP
yaklasiminda altinmm portfdy igindeki agirhiginin zaman iginde neredeyse sabit kaldigi
goriilmektedir. Belirtilmesi gereken diger bir 6nemli husus da sudur ki, banka hisse senetlerinin
tim portfoy yaklasimlarindaki optimal agirlik tahmin degerleri zamanla ciddi degisiklik
gostermistir. Hatta bazen baz1 hisse senetlerinin s6z konusu portfoy igindeki agirligr sifir olarak
karsimiza ¢ikmaktadir.

Ayrica, MVP, MCP ve MCoP yaklasimlarindan elde edilen kiimiilatif portfoy getirilerinin
Sharpe oranlar1 da hesaplanmistir. Sharpe orani hesaplanirken kolaylik olmasi adina risksiz getiri
sifir olarak alinmistir. MVP, MCP ve MCoP yaklasimlariin Sharpe oranlari sirastyla 1.86, 0.78,
ve 0.64 olarak hesaplanmistir. Bu sonuglar ¢esitli yaklagimlar ile elde edilen portfdylerin getirileri
ve hedging etkinligi sonuglari ile paralellik gostermektedir.
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Sekil 3. Bankacilik Hisse Senetlerinin ve Altinin Farkh Portféy Yaklasimlarinda Portfoy Agirhklar:
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Sekil 4’te TVP-VAR modelinden elde edilen zamanla degisen kosullu korelasyon
sonuclarina yer verilmektedir. Finansal varlik getirileri arasindaki korelasyon bize bu iki varligin
getirilerinin beraber hareket edip etmedigini gosterir. Eger iki getiri arasindaki korelasyon pozitif
ise bu iki varligin ayn1 anda bir portfdyde bulunmasi bir koruma saglamayacaktir. Ancak, bu iliski
negatif bir iligki ise bu s6z konusu varliklar birbirine koruma saglayacaktir diyebiliriz. Bu durum
kriz zamanlarinda analiz edildiginde ise altinin giivenli liman &zelliginin olup olmadigindan
bahsetmis oluyoruz. Asagidaki sekilde altin ile analize konu bankacilik hisse senedi getirileri
arasindaki zamanla degisen korelasyon degerleri goriilmektedir. Sekilden de anlasilacag iizere
altinin getirisi ile farkli bankalarin getirileri arasindaki iliski zamanla degismektedir. Ornegin,
altin ile banka hisse getirileri arasindaki korelasyon 2019°un yarisinda bir anda pozitiften negatife
donmiig, Covid-19 kiiresel salginin baslamasindan sonra ise negatiften bir anda pozitife
donmiistiir. Benzer bir sert gecis 2022 yilinin basinda yani diinya ekonomilerinin enflasyon
karsisinda sert faiz artigina gittigi donem i¢in de gecerli olmusgtur. Altinin 6énemli bankacilik
hisselerine karsi zaman zaman koruma sagladigi, zaman zaman da koruma araci olarak
kullanilmasinin uygun olmadig1 sonucuna ulagiyoruz.
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Sekil 4. Kosullu Korelasyon Sonuglar: (TVP-VAR modeli)

5. Duyarhhk Analizi

Bu boliimde altin ile birlikte farkli portféy alternatifleri kullanilarak altinin farkli
bankacilik hisse senetlerine karst koruyuculuk saglayip saglamadigina iliskin duyarlilik analizi
yapilmaktadir. Makalenin okunabilirliginin korunmasi ve ¢ok yer kaplamamasi igin analiz

e
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sonuclarinin sadece Tablo 3’te yer verilen altinin portfdy i¢indeki optimal agirlik sonuglarina yer
verilmis ve elde edilen sonuglar ana bulgu ile karsilagtirilmistir. Tablo 4’te altinin iginde
bulundugu 15 farkli portfoy seceneklerine yer verilmektedir. Duyarlilik analizinde once iki
finansal varligin yer aldigi portféye minimum varyans yontemi uygulanmis ve altinin bu
portfoydeki optimal agirlig1 hesaplanmistir. Sonrasinda ise portfdye farkli banka hisse senetleri
de eklenmis ve s6z konusu portfoylerde altinin optimal agirligi tekrar hesaplanmstir. Altin ile
birlikte banka hisse senetlerinin yer aldig1 portfdylerde altinin optimal agirligr %67 ile %70
arasinda degistigi gorilmektedir. Yani MVP modeli bize Tiirk banka hisse senetlerine yatirim
yapan yatirimcinin elindeki her bir hisse senedine karsilik bunun iki kati degerinde altin
bulundurmas1 dnermektedir. Portfoye farkli banka hisse senedi ekledigimizde ise altinin optimal
oraninin azaldigi ancak bunun ¢ok kuvvetli olmadigi goriilmiistiir. Ayrica ¢aligma kapsaminda
elde edilen finansal korunma etkinligi degerlerinin tiim hisse senetlerinin yer aldig1 portfoydeki
finansal korunma etkinligi ile benzer deger aldig1 goriilmiistiir. Buradan da anlasilacagi iizere
calismada kullanilan modelin degisken sayisina duyarli olmadigi goriilmiistiir.

Ayrica bu ¢alisma kapsaminda kullanilan TVP-VAR modeli, VAR gecikme degeri ve
tahmin ufku farkli degerler kullanilarak tekrar tahmin edilmis ve tahmin yonteminin bu degerlere
olan duyarhilik analizleri yapilmistir. Elde edilen sonucglar bize optimal agirlik ve finansal
korunma etkinligi sonuglarinin hem farkli1 VAR gecikme degerlerine hem de farkli tahmin ufku
degerlerine kars1 duyarli olmadigini gostermistir.?

Tablo 4. MVP Yaklasiminda Farkl Portfoylerde Altinin Optimal Orani

Portfoy Icindeki Finansal Varliklar Altinin Portfoy icindeki

(Altin Harig) Optimal Agirhg:
Portfoy-1 Isbank 0.67
Portfoy-2 Garanti 0.70
Portfoy-3 Akbank 0.68
Portfoy-4 Yap1 Kredi 0.69
Portfoy-5 Halkbank 0.69
Portfoy-6 Vakifbank 0.69
Portfoy-7 Is bankas1, Garanti 0.64
Portfoy-8 [s bankas1, Halkbank 0.64
Portfoy-9 Halkbank, Vakifbank 0.66
Portfoy-10 Akbank, Yap1 Kredi 0.65
Portfoy-11 Is bankas1, Garanti, Akbank 0.62
Portfoy-12 Is bankas1, Akbank, Halkbank 0.62
Portfoy-13 Akbank, Yap1 Kredi, Vakifbank 0.62
Portfoy-14 Is bankas1, Garanti, Akbank, Yap1 Kredi 0.58
Portfoy-15 Is bankasi, Akbank, Yapi Kredi, Halkbank 0.59

6. Sonuc

Bu ¢alismada altinin Tiirkiye’de faaliyet gdsteren alt1 biiyiik bankanin (Is Bankasi, Garanti
Bankasi, Akbank, Yap1 Kredi Bankasi, Halkbank ve Vakifbank) hisse senetleri i¢in bir finansal
koruma saglayip saglamadig ¢ farkli dinamik portfoy yaklasimi (minimum varyans, minimum
korelasyon ve minimum baglantililik) ile arastirilmistir. Veriler giinliik frekansta olup goézlem
araligi 01.01.2018- 08.11.2022°dir. Diger taraftan MVP yaklagimi igin varyans-kovaryans

2 Yapilan duyarlilik analizine iliskin sonuglar ¢alisma ig¢ine konulmamis olup talep edilmesi halinde
gonderilecektir.
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matrisi, MCP yaklagimi i¢in korelasyon matrisi ve MCoP yaklagimi i¢in de net baglantililik
tablosu kullanilmistir. Bu yaklagimlar zamanla degisen vektor otoregresif (TVP-VAR)
modelinden elde edilmistir.

Ampirik sonuglar banka hisse senedi getirileri ile altin getirisi arasinda negatif kosulsuz
korelasyonun varligina isaret etmektedir. Bu da genel anlamda altinin ay1 piyasasinda banka hisse
senetleri i¢in iyi bir finansal koruma sagladigin1 gostermektedir. Bununla birlikte, zamanla
degisen kosullu korelasyon sonuglari bize altin ile banka hisse senedi getirileri arasindaki iliskinin
zaman icinde degistigini gdstermektedir. Bu da bize klasik yaklasimda farkli olarak, altinin hisse
senetlerine kars1 olan finansal koruma 6zelliginin zamanla degistigini gostermektedir. Ayrica, s6z
konusu finansal varliklar arasindaki ortalama baglantililik tablosu sonuglart bize banka hisse
senetleri arasindaki getiri yayilma endeksinin bir hayli yliksek, ancak altin ile hisse senetleri
arasindaki getiri yayillma endeksinin diisiik oldugunu gostermektedir. MVP, MCP ve MCoP
yaklagimlari ile olusturulan portfoylerde optimal altin oraninin %39 ile %53 arasinda degistigi
goriilmektedir. S6z konusu dinamik portféy olusturma yaklasimlari arasinda MVP yaklagimu ile
olusturulan portfoy getirisinin diger yaklagimlar ile olusturulan portfoy getirilerinden fazla oldugu
tahmin edilmistir. Ayrica MVP yaklasimi ile olusturulan portfdy, banka hisse senetlerinin
oynakliginda yaklasik %75 azalmaya neden olmustur. Her iic yaklasim ile elde edilen
portfoylerde en az risk azalmasi altinda olustur.

Bu caligma kapsaminda kullanilan veri seti ve ekonometrik yontemlerin kendi alaninda
0zglin olugu diistiniildiigiinde calismanin Tiirk yayin dizinine ciddi anlamda katki yaptigi
disiiniilmektedir. Ayrica benzer mantik kullanilarak gerek birgok hisse senedi veya sektorel hisse
senedi endeksleri icin en iyi finansal koruma saglayan varliklarin tespit edilmesi gelecekte
yapilacak olan ¢alismalara birakilmistir. Ozellikle yabanci para, tahvil, giimiis, Bitcoin gibi
varliklarin farkli yatirim araglari i¢in finansal koruma, giivenli liman ve gesitlendirme saglayip
saglamadigina iliskin konular farkli kombinasyon ve modeller yardimi ile incelenebilir. Daha da
Otesi, gelecekte yapilacak olan calismalarda finansal varliklar arasindaki bu iliskileri
etkileyebilecegi dusiiniilen enerji krizi, pandemi, savas, ekonomik kriz gibi olaylarin da goz
ontinde bulundurulmasinin literatiirde farkl tartigsma alanlar1 agacagi diistintilmektedir. Yine altin
vb. finansal koruma ve gilivenli liman olarak kullanilan finansal varliklarin bu 6zelliklerinin kisa
ve uzun donem i¢in de analiz edilmesi gerekmekte olup elde edilecek bu bilgilerin hisse senedi
yatirimeilarina, diizenleyici kuruluglara ve banka yoneticilerine yararli bilgiler sunacagi
diistintilmektedir.

Arastirma ve Yayin Etigi Beyani
Etik kurul izni ve/veya yasal/6zel izin alinmasina gerek olmayan bu ¢aligmada aragtirma ve yayin etigine
uyulmustur.

Arastirmacilarin Katki Orami1 Beyani
Yazar, makalenin tamamina yalniz kendisinin katki saglamis oldugunu beyan eder.

Arastirmacilarin Cikar Catismasi Beyani
Bu calismada herhangi bir potansiyel ¢ikar ¢catismasi bulunmamaktadir.
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HEDGING EFFECTIVENESS OF GOLD: AN ANALYSIS FOR THE BANKING
SECTOR WITH DIFFERENT DYNAMIC PORTFOLIO APPROACHES

EXTENDED SUMMARY

Introduction

Gold has been extensively seen and used as a hedging instrument against both inflation and
risky assets in Turkey as well as all over the world. Many studies have been conducted in the
literature to investigate the hedging effectiveness of gold on stock markets. Unlike other studies
that use stock market aggregate indices, we use six major Turkish bank stock indexes (Isbank,
Garanti Bank, Akbank, Yap1 Kredi Bank, Halkbank and Vakifbank) with gold to construct a
fictitious portfolio and try to find the optimal weight of such assets using minimum variance,
minimum correlation, and minimum connectedness approaches. The study differs from other
studies in the literature in terms of both the methodology and microfinancial data usage. We go
into more detail with the analysis and figure out different statistics, such as the Pearson correlation
matrix, the return spillover table, the dynamic multivariate portfolio weights, and the cumulative
returns for different portfolio approaches.

Methodology

Following Broadstock et al. (2022), we use a time-varying parameter vector autoregressive
(TVP-VAR) model in this study. The model was developed by Primiceri (2005) and has been
extensively used so far in the literature. The TVP-VAR model is an alternative model of the
rolling VAR model and utilizes the Kalman filter as described in Antonakakis et al. (2020). The
model allows us to get time-varying parameters and a variance-covariance matrix. As a result, the
model provides great flexibility to capture of relationship dynamics among financial assets.

Thus, the TVP-VAR model may be expressed as follows:
Ve = Pyyeq ey, e¢|Ft-1~N(0, Hy) (1)
vec(®;) = vec(Pr_q1) + ¢, CelFe—1~N(0,Er) ()

where F,_; represents all information available up to t — 1. Furthermore, y, and e; are mx1
dimensional vectors and @, and H; represent mxm dimensional matrices. In addition, {; and
vec(®,) are m?x1 dimensional vectors and E, is an m?xm? dimensional matrix.

Data Description and Empirical Results

In this study, we used daily gold and six major banks' return series. The data are obtained
from Yahoo Finance database. The data spans from January 1, 2018 to November 8, 2022, and
the number of observations is 1192. The empirical results show that gold and Halkbank stock
returns are net return spillover receivers on average, while other stock returns are net return
spillover contributors. In addition, the portfolio weights for gold range from approximately 39%
to 53% of the portfolio allocation under three different dynamic multivariate portfolio approaches
(i.e., MVP, MCP, and MCoP). Among other approaches, the portfolio weight of gold fluctuates
significantly in MVP, while portfolio estimation stays nearly constant under the MCP and MCoP
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approaches. In addition, portfolio weights of Turkish bank stocks also vary significantly over
time, regardless of the model. Furthermore, the cumulative return of MVP is greater than that of
other portfolio strategies. Finally, the gold can be used as effective hedging against the banks’
shares at some interval during the observation period.

Conclusion

In this study, we utilize a fully time-varying parameter vector auto-regression (TVP-VAR)
model to estimate the time-varying variance covariance matrix. By using the minimum variance,
minimum correlation, and minimum connectedness approaches, we construct a fictitious portfolio
that includes six major Turkish bank stocks and gold. To do this, we aim to determine the optimal
weight of gold in such portfolios and whether gold can be used as an effective hedging tool against
banking sector equities. The daily data used in this study spans from January 1, 2018, to
November 8, 2022.

The empirical findings show that the correlation between gold and stock returns has
statistically significant negative values. This can be shown evidence as gold hedges stock markets
efficiently during bear market conditions. On the other hand, the results indicate that the
conditional correlation between gold and stock prices changed during the observation period. This
can be shown as evidence that the hedging of gold against stock markets has varied over time.
Furthermore, the results of the average interconnectedness table between these financial assets
reveal that the return spillover indexes between bank stocks are quite high, but the return spillover
index between gold and banking stocks is low. Depending on the time and portfolio construction
choice, portfolio weights for gold range from around 39 to 53 percent of the portfolio allocation.
These portfolios constructed by the MVP approach succeed in decreasing the volatility of bank
stocks by nearly 75%.
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Oz

Uluslararasi kredi derecelendirme kuruluslarinin verdigi iilke kredi notlar iilkeler
arasindaki fon akimlarinin yoniinii belirlemede 6nemli bir gdrev iistlenmektedir.
Ozellikle yeni sanayilesen iilkeler gelisimi siirdiiriilebilir hale getirmek ve gelecekteki
yatirimlar1 finanse etmek amaciyla siirekli olarak finansman ihtiyaci duymaktadir. Bu
calismada, yeni sanayilesen iilkelerin kredi notlarini etkileyen unsurlar ele alinmistir.
Bu unsurlarin basinda ekonomik 6zgiirlik indeks gostergesi olarak ele aldigimiz
hukukun istiinliigli, devletin biiyiikliigii, mevzuat yeterliligi ve serbest piyasa
degiskenleri gelmektedir. Ayrica iilkelerin gelir diizeylerini kontrol etmek amaciyla
gayri safi yurt i¢i hasilanin biiylime oram1 ve makroekonomik diizeylerini kontrol
etmek amaciyla enflasyon orant modele dahil edilmistir. 1995-2021 dénemine ait
veriler kullanilarak hazirlanan panel veri seti iizerinde Driscoll-Kraay Standart Hatalar
analizi uygulanarak parametreler tahmin edilmistir. Yaptigimiz analiz sonucunda
serbest piyasa gostergesi digindaki tiim ekonomik 6zgiirliik indeks gostergelerinin
iilkelerin kredi notlar1 iizerinde pozitif ve anlamli etkisi oldugu gortilmektedir. Calisma
sonuglari, yeni sanayilesen iilkelerin ekonomik O6zgiirlik unsurlarini iyilestirici
hamleler yapmasinin iilkelerin risk faktorlerinin diismesine boylece yatirim yapilabilir
iilke kredi notlarina ulagsmasina saglayacagini 6ne siirmektedir.

Abstract

Sovereign credit ratings given by international credit rating agencies play an important
role in determining the direction of fund flows among countries. Especially newly
industrialized countries consistently need financing in order to make the development
sustainable and to finance future investments. In this study, the factors affecting the
credit ratings of newly industrialized countries are discussed. Foremost among these
factors, the rule of law, the government size, the regulatory efficiency, and the open
markets are considered as indicators of the economic freedom index. Moreover, the
growth rate of gross domestic product and inflation rate are included into the model to
control the macroeconomic and income levels of the countries. The parameters were
estimated by applying Driscoll-Kraay Standard Errors analysis on the panel data set
spanning from 1995 to 2021. As a result of the analysis, it is seen that all economic
freedom index indicators except the open market indicator have a positive and
significant effect on the credit ratings of countries. Consequently, the study argues that
the newly industrialized countries' taking steps to improve their economic freedom will
reduce the risk factors of the countries and thus achieve investment-grade credit
ratings.
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1. Giris

Heritage Kurumu (The Heritage Foundation) tarafindan 28 yildir aciklanan “Ekonomik
Ozgiirliikler Indeksi (Index of Economic Freedom)” iilkelerin ekonomik 6zgiirliik, refah diizeyleri
ve firsatlarin1 dikkate alan miilkiyet haklarindan finansal 6zgiirliige kadar 12 farkli 6zgiirliik
degeri sunmaktadir. Heritage Kurumu tanimina gore; ekonomik 6zgirliikk, bireylerin kendi
emegini ve miilkiyetini kontrol etme hakkidir (Heritage, 2022).

Ekonomik olarak o6zgiir bir toplumda, bireyler istedikleri sekilde ¢aligmak, iiretmek,
tilketmek ve yatinm yapmakta dzglirdiirler. Ekonomik olarak &zgiir toplumlarda, hiikiimetler
emegin, sermayenin ve mallarin serbest¢e hareket etmesine izin verir ve 6zgiirliik kisitlamasindan
kacinir. 12 nitel ve nicel faktore bagli olusturulan ekonomik o6zgiirliik indeksi temelde 4
kategoriye ayrilmaktadir. Bunlar; Hukukun Ustiinliigii (Rule of Law), Devletin Biiyiikliigii
(Government Size), Mevzuat Yeterliligi (Regulatory Efficiency), Serbest Piyasa (Open
Markets)’dan olusmaktadir. Hukukun Ustiinliigii kategorisi miilkiyet haklari, devlet biitiinliigii,
yargi etkinligi degerlerini kapsamaktadir. Devletin Biiyiikliigii kategorisinde kamu harcamalari,
vergi yiikii, mali saglik verileri dikkate alinmaktadir. Mevzuatin Yeterliligi olarak is 6zgiirliigii,
calisma Ozgiirligii, parasal 6zgiirliikler baz alinmaktadir. Serbest Piyasa ticaret 6zgiirliigii, yatirnm
Ozgiirliigli, finansal oOzgiirliikleri kapsamaktadir. Heritage Kurumu bu 4 kategori altinda
olusturdugu 12 6zgiirliigiin agirlikli ortalamasini alarak her tilke i¢in bir deger sunmaktadir. Her
bir 6zgiirliikk degeri 0 ile 100 arasinda derecelendirilmektedir. Calismamizda her bir kategorinin
etkisini daha iyi ayirt edebilmek igin tek bir Ekonomik Ozgiirliik indeks verisinin kullanilmas1
yerine olusturulan 4 kategorinin kendi iglerinde agirlikli ortalamasi alinarak kullanilmasi tercih
edilmistir.

Ulkeler gelismislik diizeylerine, ekonomik is birliklerine, uluslararasi orgiitlere dahil
olmalarina gore veya daha pek ¢ok sebeple farkli grup ve kategorilere ayrilabilmektedir.
Calismamizda farkli alanlarda ekonomik 6zgiirliikklerin {ilke kredi notlarina etkisini incelemek
amaciyla Yeni Sanayilesen Ulkeler (NICs-Newly Industrialized Countries) grubu ele alinmistir.
Yeni sanayilesen lilkeler, hala gelismekte olan ancak diger gelismekte olan iilkelere kiyasla daha
fazla ekonomik biiyime gosteren iilkelerin bir alt kategorisini ifade eder. NIC iilkeleri,
sanayilesme ve kentlesme yoluyla siirekli olarak gelismekte ve bliylimektedir. Ancak literatiire
baktigimizda yeni sanayilesen iilkeler listesinde mutabik kalinamadig: farkl iilkelerden olusan
listelerin yer aldigi goriilmektedir. Kurumsal Finans Enstitiisii (Corporate Finance Institute)
tarafindan agiklanan ve ¢ogu uzman tarafindan yeni sanayilesmis filkeler kategorisinde
degerlendirilen iilkeler “Brezilya, Hong Kong, Hindistan, Meksika, Singapur, Tayland, Gliney
Afrika, Tiirkiye ve Tayvan” dan olusmaktadir. Ancak ¢aligmamizda Tayvan’in tim verilerine
kesintisiz ulasilamadigi i¢in ¢aligmada kisit olarak kabul edilerek, geri kalan 8 iilkenin tilke kredi
notlart ve ekonomik 6zgiirliik verileri kullanilmistir (Corporate Finance Institute, 2022). Yeni
sanayilesen tilkeler genellikle gelismis lilkelerden yatirim sermayesi alan, nispeten daha diisiik
isgilicli maliyetleri ve rekabet avantaji saglayan diger girdilere sahip {ilkelerden olusmaktadir.
Genel ortak o6zellikleri arasinda hiikiimet miidahaleleri dikkat ¢ekmektedir. NIC ekonomilerinin
cogunlugu, politika miidahaleleri yoluyla genel kalkinmay1 veya belirli endiistrilerin gelisimini
tesvik etmek icin hiikiimetin miidahalesine tabidir. Bu iilkelerin bazilar1 egitimli isgiiciiyle,
alaninda yetismis elemanlarla ¢alisma avantajina da sahiptir. S6z konusu {ilkeler, isletmelerin
bor¢lanma maliyetini azaltmak i¢in faiz oranlarini diisiik tutmakta ve sirketleri siilbvanse etmeyi
hedeflemektedir. Yeni sanayilesen iilkelerin bir diger ortak 6zelligi ise niifus artis oranlarinin
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diger gelismekte olan iilkelere oranla diisiis egiliminde olmasidir (Corporate Finance Institute,
2022).

Ulke kredi notlar1 bir iilkenin kredibilitesinin kredi derecelendirme kuruluslar1 tarafindan
degerlendirilmesidir. Belirli bir iilkeye bor¢ vermenin risk derecesini, borcun geri 6denebilirligi
ve yatirim yapmanin uygun olup olmadigini belirten bir gostergedir. Metodolojileri net olmayan
kredi derecelendirme kuruluslarimin tayin ettigi notlar siklikla tartisma konusu olmaktadir.
Calismada 1995-2021 yillar1 arasinda yeni sanayilesen {ilkelerin ekonomik 6zgiirlik
gostergelerinin iilke kredi notlarina etkisi panel veri analizi yontemi ile degerlendirilmesi
amaclanmaktadir. Literatiir incelendiginde ekonomik 6zgiirliiklerle ilgili ¢aligsmalarin genellikle
ekonomik biiyiimeyle iliskilendirildigine rastlanirken, iilke kredi notlarina etki boyutunun
yeterince ele alinmadigi goézlemlenmistir. S6z konusu nedenden dolayr calismanin
motivasyonunu, iilke kredi notunu belirleyen makroekonomik ve finansal gostergelerin yani sira
aslinda nitel ve nicel gostergelerin harmanlanmasindan olusan ekonomik 6zgiirliik indeksi gibi
degerlerin etkisini analiz etmek olusturmaktadir. Literatiirde bahsi gegen nitel degiskenlerin iilke
kredi notlarina etkisi farkli tilke ve iilke gruplari tizerinde test edilmistir (Kaufmann vd., 2003;
Butler ve Fauver, 2006). Belirlenen nitel degiskenlerin, kredi notlarinin yatirim alabilmek igin
hayati 6neme sahip oldugu yeni sanayilesen iilke grubuna etkisinin incelenmesi literatiire 6nemli
bir katki olarak goriilebilir. S6z konusu degiskenler kredi derecelendirme kuruluslarinin {ilke
kredi notlandirmalarinda dikkate aldig1 6nemli faktorlerdir.

Calismada oncelikle literatiirde iilke kredi notlar iizerine yapilan ¢alismalar ele alinmis,
ardindan veri seti ve ¢aligmanin amacina uygun belirlenen model ile panel veri analiz bulgularina
yer verilmistir. Son boliimde ise calismanin sonuglar1 degerlendirilmis, literatiire katkisi ve
politika yapicilara oneriler sunulmustur.

2. Literatiir

Kredi derecelendirme kuruluslarmin kredi notunun degerlendirilmesinde kullanilan
metodolojilerin seffaf olmamasi s6z konusu aragtirmanin yapilmasinda bizi motive eden etkendir.
Kredi derecelendirme kuruluslari bir iilkeye ait siyasi, altyapi, finansal, ekonomik, bolgesel, yerel
ve diger faktorlerden cesitli bilgiler alir ve o iilkenin borglarin1 édeme giiciinii degerlendirir
(Saadaoui vd., 2022). Bu bilgi daha sonra, en yiiksek dereceli iilkenin yiiksek derecede
kredibiliteye sahip oldugu ve temerriide diigme olasilig1 en diisiik olan iilke ile iilke kredi notu
olarak adlandirilan bir derecelendirme O6l¢egi araciligiyla sunulmaktadir. Fitch, Moody’s ve
Standard & Poor's (S&P) olmak iizere ii¢ ana kredi derecelendirme kurulusu bulunmaktadir. Ug
farkli kredi derecelendirme kurulusunun ayni firmaya veya devlete farkli derecelendirmeler
vermesi, arastirmacilarin kredi notlarin1 belirlemede hangi gostergelerin  kullanildigimin
sorgulamasina neden olmustur (Takawira ve Mwamba, 2020; Overes ve van der Wel, 2021).

Yeni sanayilesen lilkeler, gelisimi siirdiiriilebilir hale getirmek ve gelecekteki yatirimlarini
finanse etmek amaciyla siirekli olarak finansman ihtiyac1 duymaktadir. S6z konusu finansman
ihtiyacini karsilamada iilke igerisindeki tasarruflarin yetersiz kaldigi zamanlarda tlke disindan
bor¢clanma yoluna giderler. Borglarin fazla oldugu donemlerde iilkeler temerriit riski ile
karsilasmakta ve iilkelerin yeni krediye erigsmesi kisitlanmaktadir (Demmou vd., 2021).
Makroekonomik degiskenler, ekonomik politikalar, para krizleri, kisa vadeli biitgenin yanlis
yonetimi ve i¢ veya dis soklar, temerriit olasiligini belirlemesi muhtemel olan kisa vadeli likidite
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veya uzun vadeli 6deme giiciiniin bir sonucu olarak borcun siirdiiriilebilirligini etkileyebilir
(Mellios ve Paget-Blanc, 2006). Bu yiizden makro ekonomik degiskenlerin kredi notlar1 iizerine
etkileri aragtirmacilarin ¢alismalaria konu olmustur.

Makro ekonomik gostergelerin iilke kredi notlarina etkisini aragtiran ilk calismalardan olan
Cantor ve Packer (1996) makalesinde, 49 iilkenin GSYH (Gayri Safi Yurt ici Hasila), dis borcun
ihracata orani, biiyiime oran1 ve enflasyon orami gibi makro degiskenlerini iilkelerin kredi
notlariin belirleyicileri olarak kullanmustir. Calismada, dis bor¢ degiskeni beklenilenin aksine
pozitif iliskili ve GSYH ile biiyiime, enflasyon orani beklenilen sekilde anlamli bulunmustur.
Calismada kullanilan diger degiskenler anlamsiz katsayilara sahiptir.

Giir (2000) derecelendirme kuruluglarinin 34 iilkeye 1990-1998 yillar arasinda verdigi
notlar ile ¢ift sinirli Tobit modelinden elde ettigi tilke risk notlarini karsilastirdigi ¢calismada ¢ok
fazla degisken kullaniminin istatistiki agidan bir anlam ifade etmedigini savunmustur. Ayrica iilke
kredi notlarinda politik risk degiskenlerinin kullanilmamasin1 elestirmistir.

39 iilke i¢in yapilan bir diger ¢alismada Hu vd. (2001) ¢alismalarinda panel sirali probit
yontemini uygulamuslardir. Agiklayict degiskenler olarak, enflasyon orani, rezervlerin ithalata
orani, bor¢larin GSYH’ye orani, borg gegmisleriyle alakali ve endiistriyel olup olmadiklarina dair
golge degiskenler kullanilmistir. Analiz sonucunda kullanilan tiim degiskenlerin beklenen sekilde
anlamli oldugu sonucuna ulagilmistir.

Afonso (2003) galismasinda 81 iilkenin kredi notunu belirleyen degiskenleri arastirmus,
degisken olarak Cantor ve Packer (1996) calismasinda kullanilan makro degiskenleri
kullanmigtir. Sonug olarak kullanilan degiskenlerin 6nemli Slgiide belirleyici oldugu tespit
edilmistir.

95 dlkeye ait Aralik 1995-Aralik 1999 donemini kapsayan verilerin kullanildigi
Bissoondoyal-Bheenick (2005) ¢alismasinda iilke kredi notlarinin belirlenme siirecinde sosyal ve
kalitatif politik gostergelerin de enflasyon ve Gayri Safi Milli Hasila (GSMH) gibi ekonomik
degiskenlerle birlikte onemli oldugunu gézlemlemistir.

Hill vd. (2010) arastirmalarinda 3 biiyiik kredi kurulusunun notlandirmalar1 arasindaki
farklar1 aragtirmistir. Calismada 1990-2002 yillar1 arasindaki veriler kullanilmig olup, bagimsiz
degisken olarak GSYH, GSYH biiyiime oranlari, enflasyon, dis borg, dis ve mali denge, borg
gecmisi ve lilke risk primi kullanilmistir. Analiz sonucunda GSYH ve biiyiime oranlari, borg
geemisi ve risk prim oranlari, tiim kredi derecelendirme kuruluslari igin anlamli ¢ikarken, dis borg
ve dig denge yalnizca S&P ve Moody's i¢in, enflasyon sadece S&P i¢in, mali denge de sadece
Moody’s i¢in anlamli degisken olarak tespit edilmistir. S&P en giiclii tahminin yapildig
derecelendirme kurulusu olmustur.

Kabaday1 ve Celik (2015), iilke derecelendirme 6zelliklerini incelemek igin siral1 probit ve
logit modellerini kullanmigtir. Kabaday1 ve Celik (2015), cari a¢igin GSYH'ye orani, deflator
hesaplanan enflasyon, dis borcun GSMH'ye orani, Heritage Foundation'm ozgiirliik indeksi,
GSYH yiizde degisimi, reel doviz kuruna karsi aciklayici degiskenleri ¢calismasinda kullanmustir.
Derecelendirme iilkelerinde kredi derecelendirme kuruluglarinin siyasi, yonetisim ve ekonomik
yapilar1 da dikkate aldigini tespit etmistir.

Oztiirk vd. (2016), heterojen bir drneklemde, gesitli Yapay Zeka yontemlerini kullanarak
iilke kredi notlarini tahmin etmistir. Kullanilan algoritmalar arasinda Siniflandirma ve Regresyon
Agaclar, Bayes Net, Cok Katmanli Algilayici, Naive Bayes ve Destek Vektor Makineleri
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uygulanmistir. Yapay zeka siniflandiricilari, tahmin dogrulugu konusunda geleneksel istatistiksel
teknige gore daha iyi performans gosterdigi tespit edilmistir.

23 OECD iilkesi i¢in 1995-2014 yillar1 arasinda Barta ve Johnston’mn (2018) yaptigi
calismasinda hiikiimet partizanliginin gelismis iilkelerin kredi derecelendirme kuruluslarini nasil
etkiledigini degerlendirmistir. Sol yoneticilerin ve se¢imde iktidar olmayan sol yoneticilerin
onemli dlgiide ve daha yiiksek olasilikla negatif derecelendirme degisikliklerine neden oldugu
sonucuna ulagmislardir.

2000‘den sonraki donemde iilke kredi notu ile maliye politikas1 arasindaki iliskinin
arastirildig1 Balikgioglu ve Yilmaz (2019) caligsmalarinda, 12 gelismis ve gelismekte olan tilkeye
ait, 2001-2016 donemi verileri ile analizlerini gergeklestirmistir. Kamu maliyesine iligkin
faktorlerin kredi notlarini farklilagtiran 6nemli etkenler oldugunu tespit etmislerdir.

Pabugcu (2019) iilke kredi notlarini makine 6grenme algoritmalari ile tahmin etmeye
calistig1 arastirmasinda makroekonomik gostergelerin yaninda demokrasi indeksi, esitsizlige
uyarlanmis insani gelisim indeksi, insani gelisim indeksi, is yapma kolaylig1 indeksi, hukukun
iistiinliigii, kiiresel rekabet indeksi, niifus, politik istikrar, yasalarin uygunlugu gibi degiskenlerin
de yer aldig1 23 degisken kullanmigtir. Kullandigi degiskenlerle 2016-2018 yillar1 arasindaki iilke
kredi notlarini tahmin etmekte olduk¢a basarili modellere ulastigini belirtmistir.

Barta ve Makszin (2020), siyasi ve politik kararlarin {ilke kredi notlarina etkisini
degerlendirdigi calismasinda 1999-2012 yillar1 arasinda 40 Avrupa iilkesinin S&P tarafindan
aldig1 notlarin yer aldig1 rapor metinlerini incelemistir. S&P’nin {ilkeler arasinda benzer sekilde
politikay1 inceledigini ancak gelismis iilkeler ve daha diigiik belirsizlige sahip AB iilkelerinde
siyasi incelemenin gelismekte olan iilkelere gore daha az oldugu sonucuna ulagsmislardir.

Takawira ve Mwamba (2020), iilke kredi notlarinin belirleyicilerini ortaya koymak igin
Naive Bayes siniflandiricisin1 kullanan bir makine 6grenme modeli uygulamis, derecelendirme
kuruluslarimin farkli makro ekonomik degiskenlere daha fazla 6nem atfettigi sonucuna ulagsmistir.
En ¢ok anlamli ¢ikan makro ekonomik degiskenlerin, hanehalki borg¢/harcanabilir gelir oran, reel
efektif doviz kurlar ve tiiketici fiyat indeksi oldugu belirlenmistir.

Proenca vd. (2021), 1995-2006 ve 2007-2012 mali kriz doneminde diizenli bir probit
modeli kullanarak Avrupa'dan on iilkede iilke notlarinin belirleyicilerini inceledi. Bulgular, kisi
basina diisen GSYH, igsizlik orani, devlet borcu, hiikiimet etkinligi gibi degiskenlerin, rezervler
ve cari hesap dengesinin {ilke kredi notlarini belirlenmesinde 6nemli oldugu seklindedir.

Chang vd. (2022), toplumsal giivenin kredi derecelendirme kuruluslarinin kurumsal sosyal
sorumluluk degerini zayiflatan ahlaki tehlike endiselerini hafiflettigi varsayimi altinda yaptiklar
calismalarinda genis bir drneklemi ele almiglardir. Sadece yiiksek toplumsal giivene sahip
iilkelerde kredi derecelendirme notlar1 arasinda belirgin iligki bulmuslardir.

Literatiirdeki calismalarda, yapay zeka ve geleneksel ekonometrik metodolojiden
yararlanildigi goriilmekte olup, farkli kredi dereceleme kuruluslarinin tlke kredi notlarini
belirlerken farkli makro ekonomik degiskenlere 6nem verdigi sonucuna ulasilmaktadir. Bu
nedenle yapilan g¢alismalarin ¢ogunda makroekonomik ve diger degiskenlere odaklanildig
goriilmektedir. Calismamiz s6z konusu degiskenler disinda ekonomik o6zgiirliikk indeks
gostergelerini de analize dahil ederek literatiirden bu yoniiyle farklilasmaktadir.
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3. Veri Seti, Metodoloji ve Ampirik Sonuclar

Bu ¢alismada, 1995-2021 donemine ait yeni sanayilesen 9 iilkeden (Brezilya, Hong Kong
Hindistan, Meksika, Singapur, Tayland, Giiney Afrika, Tiirkiye, Tayvan) Tayvan hari¢ 8 {ilkenin
yillik verileri kullanilarak ekonomik 6zgiirliiklerin iilke kredi notlari {izerindeki etkileri panel veri
analizi ile aragtirilmigtir. Tayvan’in iilke verilerine 1995-2021 yillar1 arasinda kesintisiz
ulagilamamasindan dolay1 6rnekleme dahil edilmemistir. Ekonomik 6zgiirliik indeksini belirleyen
Hukukun Ustiinliigii (HU), Devletin Biiyiikliigii (DB), Mevzuat Yeterliligi (MY) ve Serbest
Piyasa (SP) verileri Heritage Kurumu’ndan, kontrol degiskeni olarak GSYH’nin Biiylime Orani
(Biiyiime) ve Enflasyon (Enflasyon) verileri de Bloomberg Eikon iizerinden saglanmistir. Ulke
kredi notlarma The Global Econmomy (2022) iizerinden ulasilmis ve veriler KUDI ile
sayisallastirilarak kullanilmigtir. Ekonomik 6zgiirliikler i¢in, diisiince kurulusu Heritage Kurumu
tarafindan yillik olarak yayinlanan ve 184 iilkenin miilkiyet haklarindan finansal 6zgiirliige kadar
12 ayr1 nicel ve nitel faktore dayali olarak Slgiilen ekonomik ozgiirlilk indeks gostergeleri
kullanilmigtir. Bu 12 faktor su sekilde siralanmaktadir: miilkiyet haklari, devletin biitiinliigi,
yarginin etkinligi, kamu harcamalari, vergi ylikii, mali saglik, is 6zgiirliigii, calisma 6zgiirliigi,
parasal ozgiirliik, ticaret ozgiirliigli, yatirnm Ozgirliigii ve finansal ozgirliiktiir. 12 ekonomik
ozgiirliigiin her biri 0 ile 100 arasinda derecelendirilmektedir. Calismada, Hukukun Ustiinliigii
(miilkiyet haklari, devletin biitiinliigli, yargmin etkinligi), Devletin Biyiikligii (kamu
harcamalar1, vergi yiikii, mali saglik), Mevzuatin Yeterliligi (is 6zgirliigl, calisma 6zgirliigi,
parasal Ozgiirliik), Serbest Piyasa (ticaret O0zgiirliigii, yatirim O6zgiirliigii, finansal o6zgiirliik)
seklinde olmak tiizere dort kategoride ekonomik oOzgiirliik indeks gostergeleri kapsadiklari
ozgiirliiklerin ortalamasi alinarak hesaplanmis ve veri setinde kullanilmigtir. Tek bir veri sunan
ekonomik o6zgiirliik indeksinin kullanilmasi yerine bu veriye ulagsmada dikkate alinan dort
kategorinin ayr1 ayr1 kullanilmalart etkilerin tek tek goriiliip politika Onerilerinin de ayr1 ayr
yapilabilmesine olanak sunmasi sebebiyledir.

Literatiirde siklikla ekonomik &zgiirliik indeks gostergesi daha cok iilke biiylimesi ile
iliskilendirilen ¢alismalarda kullamlmaktadir. Hukukun Ustiinliigii (Park ve Ginarte, 1997; Chen
ve Puttitanun, 2005), Devletin Biiytikligii (Bergh ve Karlsson, 2010; Feldmann, 2010),
Mevzuatin Yeterliligi (Gust ve Marquez, 2004; Hussain ve Haque, 2015), ve son olarak Serbest
Piyasa (Razmi ve Refaei, 2013) degiskenleri farkli gostergeler seklinde olmak iizere agiklayict
degisken olarak literatiirde kullanildiklar goriilmektedir. Nitel degiskenlerin iilke kredi notlarina
etkileri agisindan da inceleyen ¢aligmalar bulunmaktadir (Kaufmann vd., 2003; Butler ve Fauver,
2006; Archer vd., 2007; Riley vd., 2011). Bu dort temel degiskenlerin yani sira GSYH Biiyiime
orani (Bliylime) ve Enflasyon (Enflasyon) degiskenleri modele kontrol degiskenleri olarak dahil
edilmistir. Calismada enflasyon verisi olarak Uretici Fiyat Endeksi (UFE) verilerine kesintisiz
ulasilamadigindan dolay: Tiiketici Fiyat Endeksi (TUFE) verileri kullanilmistir. S6z konusu
verilere ise Bloomberg Eikon veri tabami lizerinden ulasilmistir. Calisma igin piyasada “3
Biiyiikler” olarak bilinen S&P, Moody’s ve Fitch kredi derecelendirme kuruluslarmin yeni
sanayilesen iilkeler grubunda yer alan iilkelere verdikleri kredi notlar1 kullanilmuis ve veriler The
Global Economy (2022) iizerinden elde edilmigtir. Ulke kredi notlarini veri seti olarak
kullanabilmek i¢in harf notuna dayali sistemi sayisallastirmada Hindistanli aragtirmacilar Basu
vd. (2012) tarafindan gelistirilen KUDI-Karsilastirmali Ulke Derecelendirme Indeksi’nden
(CRIS-Comparative Rating Index for Sovereigns) yararlanmilmistir (Basu vd., 2012: 7).
Sayisallastirilan yeni sanayilesen iilkelerin kredi notlarinin her yil igin aritmetik ortalamasi
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almarak KUDI degiskeni elde edilmistir. Yeni sanayilesen iilkelere ait KUDI’ler Grafik 1°de
sunulmustur.

1995 2000 2005 2010 2015 2020
year
— id=1 — id=2
— id=3 d =4
id=§ ——— id=6
d =7 d=8

Grafik 1. 1995-2020 Yillar1 Arasi Yeni Sanayilesen Ulkelerin Karsilastirmal Ulke Derecelendirme
indeks Grafigi
Not: 1=Brezilya, 2=Hong Kong, 3=Hindistan, 4=Meksika, 5=Singapur, 6=Gliney Afrika, 7=Tayland,
8=Tiirkiye

3 Biiyiik Kredi Derecelendirme Kurulusu’nca yeni sanayilesen iilkelere tayin edilen kredi
notlarmin  Karsilastirmali  Ulke Derecelendirme Indeksi’ne gére grafigi Grafik 1°de
sunulmaktadir. 1995-2020 yillart arasinda yeni sanayilesen {ilkeler arasindan en yiiksek kredi
notuna (yatirim yapilabilir) sahip iilke olarak istikrarin1 koruyan iilke Singapur olmustur.
Singapur’u takip eden bir diger iilke ise Hong Kong’dur. Singapur ve Hong Kong 1970’li y1illarda
da Dort Asya Kaplani olarak bilinen tlkelerden iki tanesini olusturmaktadir. Singapur Uzak
Dogu’da istikrarli bir sekilde 3 Biiyiik Kredi Derecelendirme Kurulusu’na gore en iyi kredi notuna
sahip iilkedir. Minimum temerriit olasilig1 ile yeni sanayilesen iilkeler arasinda en giiclii kredi
itibarina sahiptir. Hong Kong ise 2005 yilindan sonra yiikselis trendine girmis uzun yillar kredi
notu diismeden sabit kalmistir. Hong Kong aslinda Cin Halk Cumhuriyeti’ne bagl 6zel idari
bolgedir. Ancak kredi derecelendirme kuruluglar tarafindan ayrica notlandirmaya tabidir. Bu
durum 2017 yilinda Cin’in kredi notunun diisiiriilmesiyle beraber Hong Kong’un notunda da
degisiklige neden olmustur. Gerekce olarak ekonomik, siyasi ve finansal baglantilarinin olmast
gosterilmistir. Bu nedenle son yillarda iilke kredi notunda asagi yonlii seyir gézlemlenmesine
ragmen Hong Kong yeni sanayilesen iilkeler kategorisindeki yatirim yapilabilir pozisyonunu
siirdiirmektedir. Tayland ve Meksika 2000 yilindan sonra kredi notlarinda benzerlik gosterirken

915



G. Vergili, M.S. Celik & B. Tas, “Ekonomik Ozgiirliikler Indeks Gostergelerinin Yeni Sanayilesen
Ulkelerin Kredi Notlar1 Uzerine Etkisi”

son 2 yildir farklilagmaya baslamig, Meksika’nin kredi notu diigiis egilimine ge¢mistir. 2013
yilina kadar Tayland ve Meksika ile benzer not araligina sahip olan iilke Giiney Afrika’dir. Daha
sonraki yillarda iilkenin yatirnm yapilabilir notunu kaybetmeye bagladigi gozlenmektedir.
Hindistan’in uzun yillar iilke kredi notunun diisiik olmasina ragmen sabit bir trend sergiledigi
grafikten anlagilmaktadir. Brezilya’nin iilke kredi notu 2005 yil1 sonrast yiikselis gosterirken 2015
yili sonrasinda diislis egilimine gegmistir. Kredi derecelendirme kuruluslari Brezilya’nin not
indiriminin gerekgesini diisen ekonomik biiyiimeden ve artan kamu borcu ve mali sikintilardan
kaynakli oldugunu belirtmistir. Yeni sanayilesen iilkeler arasinda en diisiik kredi notuna sahip
tilke ise Tiirkiye’dir. 2005 yilina kadar Brezilya ile benzer seyir gosteren Tiirkiye nin kredi notu
son yillarda geride kalmistir. Ozellikle kredi derecelendirme kuruluslarinin raporlarinda not
indirimlerinin gerekgesi son donemlerde Tiirkiye’nin finansal stres igerisinde oldugu, yiiksek
enflasyon ve zayif politika giivenirliliginden kaynakli kirilganliklarinin artmasi olarak
sunulmustur.

Tablo 1. Degiskenlerin Korelasyon Matrisi

KUDI HU DB MY SP Biiyiime Enflasyon
KUDI 1.0000
HU 0.7199 1.0000
DB 0.6742 0.5886 1.0000
MY 0.7049 0.7009 0.6602 1.0000
SP 0.6877 0.7427 0.5051 0.6774 1.0000
Biiyiime 0.0113 0.0109 0.0341 0.0039 0.1435 1.0000
Enflasyon -0.4611 -0.2113  -0.3784  -0.4589 -0.0932 0.0345 1.0000

Tablo 1 degiskenlerin korelasyon matrisini gostermektedir. Literatiirde yiiksek korelasyon
katsayisi sinir1 0,8 olarak kabul edilmektedir (Bujang ve Baharum, 2016; Gogtay ve Thatte, 2017).
Bu sebeple ¢alismada da 0,8 degerini yiiksek korelasyon siniri olarak kabul edilmistir. Tablodan
goriildiigh iizere yiiksek korelasyona sahip ikili degiskenler bulunmamaktadir. Sonug olarak,
yapacagimiz analizin sonuglarini degiskenler arasinda yiiksek korelasyon bulunmadigi igin tutarlt
kabul edilmektedir. Ayrica varyans artis faktorii (VIF- Variance Inflation Faktor) testi uygulanmis
Tablo 2’de sunulmustur.

Tablo 2. Varyans Artis Faktorii Test Sonuclari

Degisken VIF UVIF
Mevzuatin Yeterliligii 3.97 0.251664
Hukukun Ustiinliigiii 3.91 0.256010
Serbest Piyasait 3.05 0.327860
Devletin Biiytikliigiii 1.84 0.543357
Enflasyoni 1.52 0.658412
Biiyiimeit 1.05 0.953829
Ortalama VIF 2.56

VIF degeri 1 degerini aldiginda belirli bir aciklayic1 degisken ile modeldeki diger agiklayici
degiskenler arasinda bir korelasyon olmadigini gostermektedir. 1 ile 5 arasinda bir deger aldiginda
ise orta diizeyde bir korelasyonu ifade ederken 5'ten biiyiik bir deger, belirli bir agiklayici
degisken ile modeldeki diger agiklayict degiskenler arasinda potansiyel olarak ciddi bir
korelasyon oldugunu gostermektedir. Boyle bir durumda, regresyon analizi sonucunda elde edilen
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katsay1 tahminleri ve p-degerlerinin giivenilirligi sorgulanmaktadir. Coklu dogrusal baginti
sorununun olmadig1 ortalama VIF degerinin 2.56 olmasindan da anlasilmaktadir.

Calismanin uygulama kisminda panel veri analizi metodu kullanilmigtir. Panel veri analizi
hem zamansal hem de yatay kesit boyutundaki gozlemlerin havuzlanmasindan olustugu icin
veriler hakkinda daha fazla bilgi vermektedir (Baltagi, 2013).

Yeni sanayilesen lilkelerde ekonomik o6zgiirliikler indeks gostergeleri ve {iilkelerin kredi
notlar1 arasindaki iliskiyi ekonometrik olarak test etmek amaciyla asagidaki model gelistirilmistir:

KUDI; = aj¢ + BoitHUjt + B1itDBir + B2itMYit + B3itSP + BairBilytiime;

1)
+ B¢ Enflasyon;, + uj;

Burada KUDI;, ifadesi i iilkesinin t yilindaki kredi notunu, HU;, ifadesi hukukun
tstiinliigiinii , DB;; ifadesi devletin biiytikligiini, MY;; mevzuatin yeterliligini, SP;; ifadesi ise
piyasanin serbestlik diizeyini temsil eden indeks gostergesini, Biiytime;; i llkesinin t yilindaki
bliyiime oranin1 ve son olarak Enflasyon;, ifadesi i iilkesinin t yilindaki enflasyonunu
gostermektedir. u;; = n; + ve + € olmak tizere, n; birim etkilerini, v, zaman etkilerini, &;; ise
iilkeler ve yillar arasinda bagimsiz ve 6zdesce dagilmis etkileri gostermektedir.

Yukarida verilen 1 nolu denklem kullanilarak yapilan Hausman testi sonucunda sabit
etkiler modelinin kullanilmasi gerektigi sonucuna varilmis, test sonucu Tablo 4’te sunulmustur.
Bu sebeple sabit etkiler modeli iizerinden gerekli olan varsayimlarin testi yapilmis ve bu testlerin
sonuglar1 Tablo 3'de verilmistir.

Tablo 3. Yatay Kesit Bagimlihgi, Degisen Varyans ve Otokorelasyon Test Sonuglari

Breusch ve Pagan LM Testi 106.122 [0.0000]
Modified Wald Test Istatistigi 213.45 [0.0000]
Wooldridge Test Istatistigi 48.249 [0.0002]

Yatay kesit bagimliliginin tespiti i¢in kullanilan Breusch ve Pagan LM testi sonuglarina
gore modelde yatay kesit bagimliliginin olmadigi goriilmektedir. Bunun yani sira, degisen
varyans probleminin varhigini tespit etmek i¢in Modified Wald testi, otokorelasyon problemi olup
olmadigini tespit etmek i¢in de Wooldridge testi uygulanmistir. Test sonuglari modelde hem
degisen varyans hem de otokorelasyon problemi oldugunu goéstermektedir. Bu problemlerin
varlig1 nedeniyle model 1 daha tutarli sonuglar veren Driscoll-Kraay standart hatalar yontemi ile
tahmin edilmistir. Clinkii Driscoll ve Kraay (1998) metodolojisi hata teriminin degisen varyansa
sahip ve otokorelasyonlu olmasi durumunda parametreleri tutarli tahmin etme imkani
saglamaktadir (Tatoglu, 2012: 166-267).

Tablo 4’te verilen Driscoll-Kraay Standart Hatalar sonuglarina gore, calismanin ana
konusunu olusturan ekonomik 6zgiirlikk indeks gostergelerinin iilkelerin kredi notlarini pozitif
sekilde etkiledigi goriilmektedir. Hukukun Ustiinliigii gdstergesinin tahminlenen katsayisi
0.27058 seklinde ve %1 anlamlilik diizeyinde istatistiksel olarak anlamlidir. Ayni1 sekilde
Devletin Biiyiikliigii gostergesinin tahminlenen katsayist 0.12728 seklinde ve %5 diizeyinde
anlamlidir. Mevzuatin Yeterliligi gostergesinin tahminlenen katsayis1 0.23458 seklinde ve %1
diizeyinde anlamlidir. Yaptigimiz analiz sonucunda Serbest Piyasa gostergesinin istatistiksel
acidan anlamsiz oldugu goriilmiistiir. Bir bagka ifade ile serbest piyasa gostergesinin ele aldigimiz
yeni sanayilesen iilkelerin kredi notlarina etkisinin istatistiksel olarak anlamsiz oldugu sonucuna

e
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ulagilmistir. Kontrol degiskeni olarak kullandigimiz GSYH Biiyliime orami (Biiyiime) ve
Enflasyon (Enflasyon) orani degiskenlerinin anlamlilik diizeyleri sirastyla %5 ve %1 seklindedir.
Biiyiime iilke kredi notlarina pozitif ve anlamli, enflasyon oraninin ise negatif ve anlamli bir etkisi
oldugu goriilmektedir. Tiim degiskenlerin katsay1r degerleri gz 6niine alindiginda Hukukun
Ustiinliigii ve Mevzuatin Yeterliligi degiskenlerinin katsayilarinin yiiksek oldugu goriilmektedir.
Bu degiskenlerin yani sira Biiyiime degiskeninin katsay1 degeri pozitif etki anlaminda oldukca
yiiksektir. Ote yandan Enflasyon degiskeninin katsayis1 negatif ve etki anlaminda yiiksek bir
deger almaktadir.

Tablo 4. 1995-2021 Dénemi Panel Verileri ile Ulke Kredi Notlarinin Tahmini

Bagimh Degisken: KUDI Driscoll-Kraay Sonuglari
Sabit -8.6026
Hukukun Ustiinliigiii .27058***
Devletin Biiytikligiiit 12728**
Mevzuatin Yeterliligii .23458***
Serbest Piyasaijt .07443
Biiyiimei .19458**
Enflasyoni -.15383***
R? 0.8274
Hausman 39.93
Model SE
Orneklem Biiyiikliigii 8
Gozlem Sayisi 182

Not: *** ve ** sirasiyla %1 ve %5 diizeyinde istatistiksel anlamliligi temsil etmektedir.

4. Sonug ve Oneriler

Kiiresellesmeyle birlikte kalkan sinirlar iilkeler arasinda sermaye transferinde yasanan
engelleri de ortadan kaldirmustir. Yatirimecinin yatirim yapacagi iilkenin tasidigi riskleri farkh
acilardan tek basina degerlendirmesi ise olduk¢a maliyetli ve zaman alan bir siiregtir. Uluslararasi
kredi derecelendirme kuruluslarinin verdigi tilke kredi notlar1 iilkeler arasindaki fon akimlarinin
yoniinii belirlemede onemli bir gorev {istlenmektedir. Yatirnmcinin iilke se¢iminde sagliklt
kararlar alabilmesi ve {ilkelerin de potansiyel yatirimcilart ¢ekebilmesi iilke kredi notlarina
baghdir. Kredi derecelendirme kuruluslarinin metodolojilerinin seffaf olmamasi en ¢ok
elestirildikleri konulardan bir tanesidir. Ulke kredi notlar1 ve not gériiniimleri tayin edilirken hem
ekonomik hem mali hem de politik pek ¢ok unsuru dikkate aldiklari belirtilse de bunlarin etki
dereceleri konusunda seffaf olmamalar1 en ¢ok elestirildikleri konulardan bir tanesidir. Bu
nedenle ekonomik ve mali olarak kullanilabilen nicel verilerin yaninda nitel 6zellik tasiyan siyasi,
politik ve 6zgiirliik gibi verilerin etkileyip etkilemedikleri gézlemlenmek istenmektedir.

Yeni sanayilesen iilkeler kategorisinde yer alan iilkeler listesi farklilik gosterse de
Corporate Finance Institute tarafindan aciklanan ve ¢ogu uzman tarafindan bu kategoride
degerlendirilen iilkeler “Brezilya, Hong Kong, Hindistan, Meksika, Singapur, Tayland, Giiney
Afrika, Tiirkiye ve Tayvan” dan olugsmaktadir. Calismamizda Tayvan’a iligkin verilere saglikli
ulagilamamasi aragtirmanin kisitini olusturmakta ve yeni sanayilesen lilke Ornekleminden
¢ikartilarak analizin yapilmasina neden olmustur. Yeni sanayilesen iilkeler siniflandirmasi
sosyoekonomik siiflandirma oldugu igin hem siyaset bilimciler hem de ekonomistler tarafindan
degerlendirilerek belirlenmektedir. Heritage Kurum’u tarafindan 12 nitel ve nicel faktore bagh
olarak gelistirilen ekonomik 6zgiirliikkler indeksi temelde 4 kategoriye ayrilmaktadir. Ekonomik
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ozgiirliikkler indeksinin 4 kategorisini olusturan Hukukun Ustiinliigii, Devletin Biiyiikliigii,
Mevzuatin Yeterliligi ve Serbest Piyasa gostergelerinin, yeni sanayilesen iilkelerin S&P, Moody’s
ve Fitch kredi derecelendirme kuruluslarindan 1995-2021 yillan arasinda aldiklar1 notlara etkileri
panel veri analizi ile degerlendirilmeye calisilmistir. Harf notuna dayanan iilke kredi notlar1 her
bir iilke i¢in KUDI-Karsilastrmali Ulke Derecelendirme Indeksi ile sayisallastirilmis ve her yil
i¢in 3 Biiyiikler’in not ortalamalar1 alinarak hesaplanmistir. Modelde ayrica GSYH’nin Biiyiime
Orani (Biiyiime) ve Enflasyon (Enflasyon) verileri de kullanilmistir. Modelde hata terimlerinin
degisen varyansa sahip ve otokorelasyon problemi oldugu tespit edildigi i¢in Driscoll-Kraay
direncli standart tahmincisi kullanilmisgtir.

Panel veri analiz sonucunda Serbest Piyasa gostergesi hari¢ tiim degiskenlerin istatiksel
olarak anlamli oldugu sonucuna ulagilmistir. Hukukun Ustiinliigii, Mevzuatin Yeterliligi
gostergelerinin pozitif ve kontrol degiskenlerinden Enflasyon (Enflasyon) degiskeninin ise % 1
anlamlilik diizeyinde negatif etkisi oldugu sonucuna ulagilmistir. Devletin Biiyiikliigi ve
GSYH’nin Bilyiime Orani (Biiyiime) degiskenlerinin ise %5 anlamlilik diizeyinde pozitif ve
istatistiksel olarak anlamli olduklar1 tespit edilmistir. Bu calismadan elde edilen bulgulara
dayanarak yiiksek tilke kredi notlarina sahip olmak isteyen yeni sanayilesen iilkelerin oncelikle
hukukun {istiinliigli konusunda miilkiyet haklarina, devlet biitiinliigiine ve yarginin etkinligine
onem vermesi gerekmektedir. Ayni zamanda calisma Ozgiirligli, is Ozgirliigii ve parasal
ozgiirlikler noktasinda mevzuatin yeterliligine yonelik olumlu politikalarin izlenmesi yeni
sanayilesen Tlilkelerin kredi notlarin1 yatirim yapilabilir seviyelere ¢ekmesine yardimci olmasi
beklenmektedir. Ekonomik 6zgiirliik indeks gostergelerinden olan devletin bityiikliigiinii temsilen
dikkate alinan kamu harcamalari, vergi yiikii, mali saglik verilerinin iyilestirilmesi de iilke kredi
notlar1 iizerinde pozitif etki yapacag1 gozlemlenmektedir. Kiiresellesme ile birlikte biiyiik 6nem
tagtyan dogrudan yabanci yatirimlari iilkesine ¢ekmek isteyen yeni sanayilesen iilkelerin bu
noktalarda atacagi her dogru adim iilke kredi notlarinin artmasina yardimci olabilecektir. Biiyiime
oranlarinin yilikselmesinin kredi derecelendirme kuruluslarmin verdigi iilke kredi notlarina
olumlu yansimasi beklenmektedir. Ayrica enflasyonun %1 anlamlilik diizeyinde negatif etkisinin
tespit edilmesi de yeni sanayilesen iilkeler i¢in biiylik 6nem arz etmektedir. Enflasyon oranlarinin
artmasi her iilke i¢in sorun oldugu gibi sanayilesen iilkelerin yatirimci ¢ekebilmek adina ekstra
dikkat etmesi gereken konulardan biri oldugu goériilmektedir. Yeni sanayilesen iilkelerin ortak
ozellikleri olarak isletmelerin bor¢lanma maliyetini azaltmak icin faiz oranlarin1 diisiirerek
tasarruf sahiplerinin enflasyon oranindan daha diisiik faiz oranlar1 kazanmasina izin vererek
isletmeleri siibvanse etmeyi hedeflemesi dikkat ¢ekicidir. Yeni sanayilesen lilkelerde enflasyonu
diistirerek olumlu bir etki yaratilmasi beklenecekse enflasyonun talep mi maliyet kdkenli mi
oldugunun tespit edilmesi ona gore politika izlenmesi gerekmektedir. Eger iilkelerde talep
enflasyonu s6z konusu ise faiz oranlarmin diigiiriilmesi enflasyonun da yiikselmesine neden
olabilecektir. Bu durum da iilke kredi notlarinin olumsuz etkilenmesine neden olacak ve iilkenin
yatirim almasini zorlastiracaktir. Ancak maliyet enflasyonun hakim oldugu durumlarda yeni
sanayilesen {ilkelerde izlenen bu politikanin iilke kredi notlarina olumlu yansimasindan
bahsedilebilecektir. Yeni sanayilesen iilkelerde politika yapicilarin bu unsurlara dikkat ederek
kararlar almas: iilkelerin risk faktérlerinin diismesine ve bdylece yatirim yapilabilir {ilke kredi
notlarima ulagsmasina neden olacagi diisiniilmektedir.

Ilerleyen caligmalarda arastirmacilar hem nicel hem nitel boyut tasiyan farkli gdstergelere
yer vererek ve iilke kredi notlarina iliskin literatiiriin gelismesine katki sunabilir, farkli iilke
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gruplarinda da etkilerini degerlendirebilirler. Ayrica modelde faiz degiskenin de eklenmesi
enflasyon degiskeninin etkisinin daha da net yorumlanmasina katki sunabilecektir.

Arastirma ve Yaymn Etigi Beyam
Etik kurul izin ve/veya yasal/6zel izin alinmasina gerek olmayan bu ¢alismada aragtirma ve yayin etigine
uyulmustur.

Arastirmacilarin Katki Oram1 Beyam
Yazarlar makaleye esit oranda katki saglamis olduklarini beyan eder.

Arastirmacilarin Cikar Catismasi Beyani
Bu calismada herhangi bir potansiyel ¢ikar ¢catismasi bulunmamaktadir.
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THE EFFECT OF ECONOMIC FREEDOMS INDEX INDICATORS ON THE
CREDIT RATINGS OF NEWLY INDUSTRIALIZED COUNTRIES

EXTENDED SUMMARY

The Aim of the Study

The aim of this study is to investigate the factors affecting the credit ratings of newly
industrialized countries. Countries can be divided into different groups in accordance with their
level of development, economic cooperation, involvement in international organizations etc. In
this study, the group of Newly Industrialized Countries (NICs) has been discussed in order to
examine the effect of economic freedoms on sovereign credit ratings in different areas. NICs
consist of “Brazil, Hong Kong, India, Mexico, Singapore, Thailand, South Africa, Turkey and
Taiwan”, which are described by the Corporate Finance Institute and evaluated by most experts.
Taiwan was excluded from the analysis because of missing data.

Literature Review

The lack of transparency in the methodologies used by the credit rating agencies in the
evaluation of the credit rating of countries is the factor that generates the motivation of this study.
Credit rating agencies collect various information about a country's political, infrastructural,
financial, economic, regional, local and other factors in order to assess that country's ability of
paying its debts back (Saadaoui et al., 2022). The fact that three main credit rating agencies (Fitch,
Moody's and Standard & Poor's) give different ratings to the same firm or government has led
researchers to question which indicators are used to determine credit ratings (Takawira ve
Mwamba 2020; Overes ve van der Wel 2021).

Methodology

In this study, the economic freedom index indicators, which are published annually by the
Heritage Institution and based on 12 different quantitative and qualitative factors from property
rights to financial freedom within 184 countries, were used as a proxy of economic freedoms.
These 12 factors are listed as follows: property rights, integrity of the state, efficiency of the
judiciary, public expenditures, tax burden, financial health, business freedom, labor freedom,
monetary freedom, trade freedom, investment freedom, financial freedom. Each of the 12
economic freedoms is rated on a scale of 0 to 100. In the study, rule of law (property rights,
government integrity, judicial effectiveness), government size (government spending, tax burden,
fiscal health), regulatory efficiency (business freedom, labor freedom, monetary freedom), open
markets (trade freedom, investment freedom, financial freedom) were calculated by taking the
average of the freedoms they cover. The reason why these four categories are preferred separately
instead of using the economic freedom index as a whole is that they are frequently used in the
literature. Rule of law (Park and Ginarte, 1997; Chen and Puttitanun, 2005), government size
(Bergh and Karlsson, 2010; Feldmann, 2010), regulatory efficiency (Gust and Marquez, 2004,
Hussain and Haque, 2015), and finally open markets (Razmi and Refaei, 2013) variables are used
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as explanatory variables in the literature, in the form of different indicators. In addition to these
four basic variables, control variables such as GDP growth rate and Inflation are also included
into the model. The aforementioned data were obtained through the Bloomberg Eikon database.
As a sovereign credit ratings depending on letter grades, CRIS-Comparative Rating Index for
Sovereigns developed by Indian researchers Basu et al. (2012) was utilized.

Findings

As aresult, it was concluded that all variables were statistically significant except the open
market indicator. It was concluded that the regulatory efficiency, the rule of law and inflation
variable had a negative effect at the 1% significance level. It was determined that the growth rate
of GDP and the government size were positive and statistically significant at the 5% significance
level.

Conclusion

Based on the findings of this study, newly industrialized countries that want to have high
sovereign credit ratings should give importance to property rights, government integrity and the
efficiency of the judiciary in the rule of law. At the same time, it is expected that following
positive policies towards the adequacy of the legislation in terms of business freedom, labor
freedom and monetary freedoms will help the newly industrialized countries to bring their credit
ratings to investment grade levels. It is observed that government expenditures, tax burden, and
improvement of fiscal health data, which are considered to represent the government size, which
are among the economic freedom index indicators, will also have a positive effect on the
sovereign's credit ratings. Every right step taken by newly industrialized countries, which want to
attract foreign direct investments, which are of great importance with globalization, can help
increase their sovereign's credit ratings. In addition, determining the negative effect of inflation
at the 1% significance level is of great importance for newly industrialized countries. This study
provides important contributions to the literature in terms of determining the variables affecting
the credit ratings on the newly industrialized countries group, which needs continuous investment
in the development and growth process. The increase in inflation rates is a problem for every
country, and it is seen that industrializing countries are one of the issues that need extra attention
in order to attract investors.
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KRIPTO PARALARLA BORSALAR ARASINDAKI VOLATILITE

YAYILIMI”

Volatility Spillover between Cryptocurrencies and Stock Markets

Zekai SENOL™, Tuba GULCEMAL™ & Oguz CAKAN™"

Oz
Kripto paralar, dijital para birimleridir. Merkezi veri tabani olmayan verileri blok zincir
sistemi ile muhafaza ve teyit eden bir algoritmadir. Kripto paralar merkeziyetsiz para,

ﬁre]ﬁ rr::?l;r: diisiik islem maliyeti ve hizli fon transferi gibi amaglarla mevcut para piyasasina alternatif
Kripto Paralar, olarak ortaya g¢ikarken zamanla kripto piyasasinin sermaye piyasalarina da alternatif
Borsalar, ozellikler sergiledigi goriilmiistiir. Bu ¢alismada kripto paralarla menkul kiymet borsalari
Volatilite. arasindaki volatilite yayilimi incelenmigtir. Calismada kripto paralar1 temsilen bitcoin,
etherium, litecoin ve ripple kullanilirken borsalar1 temsilen S&P500 (ABD), DAX
JEL Kodlarr: (Almanya), Shanghai (Cin) ve BIST100 (Tiirkiye) endeksleri kullanilmustir. Calisma
G10, G15, G17. donemi 24 Agustos 2016 — 18 Kasim 2021 seklinde olusturulmus ve volatilite yayilimi
Diebold ve Yilmaz (2012) yayilim endeksiyle arastirnilmigtir. Calismada borsa
endeksleriyle kripto para getirileri arasinda karsilikli volatilite yayilimi oldugu
gorilmiistiir. Net volatilite yayilimlarina bakildiginda, S&P500 endeksinin 6rneklem
icinde volatilite yayicist oldugu bu 6zelligi etherium ve bitcoinin izledigi buna karsin
Shanghai, BIST100 ve DAX endekslerinin volatilite alicis1 olduklar1, bu endeksleri
litecoin ve ripplenin izledigi belirlenmistir. Calismada ayrica COVID-19 salgin doneminde
volatilite yayilim endeksinin 6nemli derecede arttigi, COVID-19 asilama siireciyle birlikte
volatilite yayilim endeksinin tekrar azalmaya bagladig1 anlagilmustir.
Abstract
Cryptocurrencies are digital currencies. It is an algorithm that maintains and confirms data
Keywords: without the use of a pentral datapas_e in the blockchain system. Cryptocurrencies have
Cryptocurrency, emerged as an altern_emve to the existing money market for purposes such as decentralized
Stock Markets, ~ Mmoney, low transaction costs and fast fund transfer. Over time, it has been seen that the
Volatility. crypto market also exhibits alternative features to the capital markets. In this study, the
volatility spillover between cryptocurrencies and stock exchanges is examined. In the
JEL Codes: study, bitcoin, etherium, litecoin and ripple were ysed to represent cryptocurre_nci_es, while
G10, G15, G17. S&P500 (USA), DAX (Germany), Shanghai (China) and BIST100 (Turkey) indices were

used to represent stock markets. The study period was formed as 24 August 2016 — 18
November 2021 and the volatility spillover was investigated with the Diebold and Yilmaz
(2012) spillover index. In the study, it was observed that there is a bidirectional volatility
spillover between stock market index and cryptocurrency returns. Looking at the net
volatility spillover, it is understood that the S&P500 index is a volatility emitter in the
sample, followed by etherium and bitcoin. On the other hand, it has been determined that
Shanghai, BIST100 and DAX indices are volatility receivers, followed by litecoin and
ripple. In the study, it was also understood that the volatility spillover index increased
significantly during the COVID-19 epidemic period, and that the volatility spillover index
started to decrease again with the COVID-19 vaccination process.
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1. Giris

Kripto paralar, dijital para birimleridir. Merkezi veri tabani olmayan verileri blok zincir
sistemi ile muhafaza ve teyit eden bir algoritmadir. Merkezi kontroliiniin olmamasi, herhangi bir
tiizel kisi tarafindan {iretiminin yapilamamasi, giiven faktoriinii ortadan kaldirmaktadir. Yapilan
transferler madenci adi verilen kisiler tarafindan onaylandig1 i¢in herhangi bir otoriteye bagh
degildir.

Bitcoin, ilk defa C++ yazilim dili ile acik kaynak kodlu olarak Windows isletim
sistemlerinde ¢alistirilmak tizere 9 Ocak 2009 tarihinde yayinlanmigtir. 12 Ocak 2009 tarihinde
ise Satoshi Nakamoto’nun Hal Finney’e 10 Bitcoin gondermesiyle ilk islemi gergeklesmistir
(Ceker, 2018: 4).

Bitcoin, altcoinler ve tokenler digindaki sanal ve dijital paralar, kendi baslarina para
birimi degildirler. Temsil ettikleri {ilkenin ulusal para birimine dayalidirlar. O iilkenin merkezi
otoritelerince diizenlenip denetlenebilirler. Bitcoin ve altcoinler ise kendiliginden bir para
birimidir, hi¢bir merkezi otorite tarafindan diizenlenip denetlenemezler. Bu agidan dijital paralar
ile kripto paralar birbirinden farklidirlar (Rotman, 2014: 1).

1971 yilina kadar diinya ekonomisi ve parasal sistem altin ve ABD dolarinin birbirine
sabitlendigi, diger iilkelerin de altin veya dolar karsisinda sabit kur uyguladiklar1 bir sisteme
endekslenmistir. O zamana kadar altin sahibi olanlar tasarruflarin1 bankaya vermelerinin
karsiliginda belge (kagit) almiglardir. Bretton Woods sisteminin ¢okmesiyle birlikte her iilkenin
parasi itibari para seklini almistir. Bu noktada bitcoinin bir iilkeyi ya da bir otoriteyi temsil
etmeye dayanan itibari para olmama durumu ortaya ¢ikmaktadir. Ayrica bitcoinin basili bir
banknot olarak degisim araci seklinde kullanilmamasi da s6z konusudur (inci ve Alpen, 2018:
22). Buna ragmen bitcoin ve kripto paralarin sinirli sayida olmalari ve tretilmelerinin zor
olmalari bu varliklarin altina benzetilmesine yol agmaktadir. Kripto paralarin seffaf olmalar1 ve
rezerv para olarak kullanilma amaci tasimamalar1 bu varliklara duyulan giiveni artirmaktadir.
Sayilan 6zelliklerin yani sira Kripto paralar bankalar gibi geleneksel finansal aracilara gére daha
diisiik bir maliyetle fon transferi yapilabilmesine imkan saglamaktadirlar.

Kripto para birimleri, tahvil ve pay gibi geleneksel varliklarla iliskileri az oldugu igin
diger finansal varliklara gore daha risklidirler. Riskten korunma ve spekiilatif yonlerinin olmasi
nedeniyle politika yapicilarin yani sira sergiledikleri firsatlar ve zorluklartyla yatirnmcilarin da
ilgisini ¢ekmektedir (Beneki vd., 2019: 219). Blockchain teknolojisi iizerine insa edilen ilk
uygulama olan bitcoin (Nakamoto, 2008) kripto para piyasasinin lideri olarak kabul
edilmektedir. Bitcoinin pazardaki lider konumu, 2017'de %1.300'den fazla biiylimesinden
kaynaklanmaktadir. Bitcoinin bu kadar popiiler ve degerli hale gelmesi ethereum, ripple,
litecoin gibi bir dizi alternatif coinleri ortaya ¢ikarak gelismelerine yol agmistir (Beneki vd.,
2019: 219).

Dyhrberg (2016: 144) bitcoinin FTSE100 (Ingiltere) borsasindaki hisse senetlerine ve
kisa vadede ABD dolara kars1 riskten korunma (hedging) araci olarak kullanilabilecegi
bulgusuna ulasmustir. Riskten korunma agisindan bitcoinin altin ile benzer ozelliklere sahip
oldugu sdylenebilir. Ajmi vd. (2021: 940) COVID-19 doéneminde altinin petrol gibi diisiise yol
actigimi ve altimin riskten korunmadan ziyade portfoy cesitlendirilmesi amactyla kullanildigi
belirtmistir. Ajmi ve digerlerinin (2021) belirttikleri bu durum ons altinin fiyat seyriyle pek
uyusmamaktadir. Ons altinmm 2020 Mart aymm ilk yarisinda 1.680 dolardan 1.500 dolar
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seviyesine diismesinin nedeni finansal varlik diisiiglerinden kaynakli olarak portfoylerde olusan
teminat tamamlama cagrilarindandir. Nitekim Mart 2020’nin ikinci haftasindan sonra ons altin
1.500 dolarlardan Agustos 2020’ye kadar 2.000 dolarlara kadar g¢ikabilmistir. Bu konuda
Ghorbel ve Jeribi (2021: 465) COVID-19 doneminde enerjiye ve finansal varliklara yatirim
yapanlar i¢in altinin giivenli bir liman oldugunu buna karsin bitcoinin ise giivenli liman niteligi
sergilemedigini ifade etmiglerdir.

Literatiirde yer alan calismalara gore kripto paralarla ilgili baz1 &zellikler ortaya
cikmaktadir. Kripto varliklar yiiksek volatiliteye sahiptirler yani riskli varliklardir. Spekdilatif
hareketlere yatkindirlar (Hepkorucu ve Geng: 2019). Kripto varliklar pay, doviz, tahvil, emtia
gibi temel piyasalardan diisikk diizeyde volatilite almakta ve bu piyasalara diisik diizeyde
volatilite yaymaktadir (Senol ve Kog: 2022). Benzer sekilde Agan ve Aydin (2020) kripto
varliklarin doviz kurlarindan bagimsiz hareket ettigini ortaya ¢ikarmistir. Buna karsin Dyhrberg
(2016) bitcoinin altin ve dolar oynakligina benzer sekilde nitelikler sergiledigini tespit etmistir.
Bu 6zellikleriyle kripto varliklar ortaya ¢ikip gelisme gosterdikleri zamanlarda cesitlendirme ile
risk yonetimi adina sonuglar ortaya koyabiliyorlarken son yillarda kripto varliklarin portfoy
cesitlendirme potansiyelinin azaldigi dolayisiyla diger piyasalarla korelasyonlarinin arttig
anlagilmaktadir. Bunlara ek olarak kripto varliklar iginde bitcoinin diger kripto varliklari
etkiledigi Kumar ve Anandarao (2019) tarafindan belirtilmistir.

Kripto paralar ister bir para birimi ister bir emtia olarak kabul edilsin kripto para
davraniglarinin portfoy riskini cesitlendirmede uygun olmasi nedeniyle borsa endeks getirileri
ile arasindaki korelasyon iligkisini ve volatilitesini anlamak olduk¢a Onemlidir. Varlik
fiyatlarindaki ani inis ve c¢ikislar olarak tanimlanan volatilite, ilgili varligin risk 6zelliklerini
anlamada ve piyasa yapiciligi, portfdy optimizasyonu ve sec¢imi, riskten korunma ve risk
yonetiminin yani sira tiirev fiyatlamasinda en énemli faktordiir. Volatilitenin zamanla degisim
gostermesi volatilite tahmininde kosullu varyans modellerinin kullanilmasini1 gerektirmektedir.
Kripto paralar ile menkul kiymet borsa endeksleri arasindaki volatilite alimlar1 ve yayilimlarinin
ortaya ¢ikarilmasi yatirimcilar i¢in arastirilmasi gereken 6nemli bir husustur.

Literatiirde genellikle tek degiskenli ve ¢ok degiskenli GARCH yontemleriyle kripto
varliklar ile borsalar arasindaki volatilite iligkilerine bakilmistir. Yayilim endeksleri son yillarda
yaygin sekilde kullanilmaya baglamistir. Frankovic vd. (2022) sirketler diizeyinde yaptiklari
blockhain ¢alismasinda ve Balcilar vd. (2022) ise gelismekte olan iilkeler ile kripto varliklar
arasindaki volatilite yayilimlarinda volatilite endeksini kullanmiglardir. Bu ¢aligmada gelismis
ve gelismekte olan borsalar, kripto varliklar ile yayilim endeksinde bir araya getirilerek portfoy
riskinin yonetilmesi adina da sonug¢ alinmaya c¢aligilmistir. Calismanin ayn1 zamanda COVID-19
donemini de kapsamasi bakimindan da literatiire katki saglayacagi diisiiniilmektedir. Bu
calismada BIST100, DAX, SP500 ve Shanghai borsa endeksleriyle, kripto para gesitlerinden en
yiiksek igslem hacmine sahip olan bitcoin, ethereum, litecoin ve ripple arasindaki oynaklik
yayiliminin incelenmesi amaglanmustir.

2. Literatiir

Kripto varliklarin sayilarmin artmasi, fiyatlarinin, piyasa degerlerinin ve islem
hacimlerinin yiikselmesine paralel sekilde bu varliklara yonelik akademik ¢alismalar yayginlik
kazanmaya baslamistir. Frekans1 diisiik serilerle genellikle kripto paralarla borsalar, doviz
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kurlari, faiz oranlar1 ve emtialar arasindaki iligkiler aragtirilmistir. Frekansin giinliik oldugu
calismalarda ise genellikle getiri serileri iizerinden kripto varliklarla diger finansal varliklar
arasindaki volatilite yayilimlar1 incelenmistir. Literatiir kisminin ilk kisminda bu g¢alismanin
amaci ve yontemiyle uyumlu olmasi bakimindan volatilite ¢alismalarina deginildikten sonra
devam eden kisimda kripto varliklarla finansal varlik ve temel makroekonomik gdstergeler
arasindaki iligkileri arastiran ¢alismalar bulunmaktadir.

Bitcoin fiyati yiiksek volatilite gosterdigi i¢in, volatilitesinin tahmini risk yonetiminde ve
riskten korunmada olduk¢a kritik bir 6neme sahiptir. Hangi modelin bitcoin volatilitesi
tahmininde daha uygun olduguna dair literatiirde yapilan ¢aligmalar incelendiginde; Bergsli vd.
(2022) tarafindan GARCH modelleri (EGARCH ve APARCH) ve iki adet Heterojen
Otoregresif Modelin (diizenli ve logaritmik HAR modeli) kullanilarak kiyaslandigi ¢alismada
HAR modellerinin kisa dénem volatilite tahminlerinde GARCH modellerine gore daha giiclii
oldugu sonucuna ulasilmistir.

Beneki vd. (2019) yaptiklar1 ¢alismada bitcoin ve ethereum arasinda volatilite yayilimi ve
riskten korunma yeteneklerinin olup olmadigi hipotezini ¢ok degiskenli BEKK-GARCH
metodolojisi ve VAR temelli etki tepki analiziyle test etmislerdir. Ethereumun piyasaya
stiriildiigii tarihten 2018 Haziran'a kadar olan siire esas alinmistir. Bitcoin ve ethereum ilk
yillarda gesitlendirme sunmus olsa da analizin son yillarinda bu 6zelliginin anlamli Olgiide
azaldig1 goriilmiistlir. Ayrica, ethereumdan bitcoine dogru tek yonlii oynaklik aktarimi olmasi
yeni gelisen tiirev piyasalarda karli iglem stratejilerinin olusturulmasina imkan vermektedir.

Kumar ve Anandarao (2019) dort biiylik kripto para olan bitcoin, ethereum, ripple ve
litecoinin oynaklik yayiliminin dinamiklerini 2015 - 2018 yillar1 arasim esas alarak
incelemislerdir. IGARCH ve DCC c¢ok degiskenli GARCH modeli kullanilarak oynaklik
yayilimi Olglilmiistiir. GARCH sonuglarina gore, analiz déneminde bitcoinden ethereum ve
litecoine istatistiki olarak anlamli oynaklik yayilimi tespit edilmistir. Diger kripto para
birimlerinin bitcoin fiyatlarindaki dalgalanmalardan etkilendigi de elde edilen bulgular
arasindadir.

Bouoiyour ve Selmi (2015) bitcoin fiyat oynakligmi GARCH modellerini kullanarak
analiz etmistir. Veriyi (Aralik 2010 - Haziran 2015 ve Ocak 2015- Haziran 2015) iki periyoda
ayrarak ilk periyotta esik GARCH modeli kullanilarak oynakligin kalict olduguna dair bulgular
elde edilmistir. Ikinci periyotta, iistel GARCH modeli uygundur ve oynakligin daha az kalict
oldugu tespit edilmistir. Ayrica, bitcoin oynakliginin arttigini gosteren kanitlar elde etmistir.
Bununla beraber bitcoin oynakliginin olumlu soklardan ziyade (iyi haber) daha ¢ok olumsuzdan
soklardan (kotii haber) etkilendigi de elde edilen bulgular arasindadir.

Dyhrberg (2016) GARCH oynaklik modellerini kullanarak bitcoin, dolar ve altin
fiyatlarinin kosullu varyans kaliplarini incelemistir. Sonuglar, bitcoin oynaklik modellerinin
altin ve dolar ile gesitli benzerlikler gésterdigini bunun da riskten korunma ve degisim araci
olarak avantajlarim gostermektedir. Asimetrik GARCH sonuglari, bitcoinin risk yonetiminde
faydali olabilecegini ve piyasada yasanacak olumsuz soklar beklentisiyle riskten kaginan
yatinnmcilar i¢in de ideal olabilecegini gostermistir.

Delfin-Vidal ve Romero-Meléndez (2016), bitcoin fiyat oynakligini siirekli bir dalgacik
doniistimii analizi kullanarak zamana gore ve farkli yatirnm olgeklerinde analiz etmislerdir.
Alexander vd. (2021) merkezi kripto borsalarinda spot ve tiirev sdzlesmelerin dolar veya
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istikrarli bir coin olan tethere karsi yiiksek frekansli oynaklik dinamiklerini ve yayilimini analiz
etmislerdir. Binance'daki tether marjinli sézlesmenin oynakligin temel kaynagi oldugunu ve
diger biitiin enstriimanlara siirekli giiglii akislar iletirken diger kaynaklardan ¢ok az oynaklik
aldig1 bulgusuna ulasilmistir. Ayrica, kripto borsalarinin geleneksel bati borsalar1 agikken ¢ok
daha yiiksek bir karsilikli bagintilihk gosterdigi bulgusuna ulasmislardir. Ozellikle Amerikan
saat diliminde Binance'den volatilite ¢ikiglarinin diger zamanlardan daha fazla oldugu ve bitcoin
yatirnmcilarinin genel piyasa kosullarina karst daha dikkatli ve duyarli oldugu sonucunu elde
etmislerdir. Sonuglar, piyasa diizenleyicilerinin Binance borsasinda en onemli olan kendi
kendini diizenleyen tether marjli tiirev iiriinlere daha fazla dikkat etmeleri gerektigini
vurgulamaktadir.

Wang ve digerlerine gore (2022) bitcoin oynakligin1 dogru bir sekilde tahmin etmede
dissal etkenler 6nemlidir. Calismalarinda bitcoin oynakligini tahmin etmede makroekonomik ve
teknik gdstergelerin rolii hakkinda bilgi saglamak amaglanmustir. 2011 ve 2021 yillart arasi, 17
adet cok bilinen makroekonomik degisken ve 18 teknik gosterge kullanarak elastik ag ve
LASSO yontemlerine dayali olarak giiclii bir tahmin elde edebilmislerdir. Kayral (2020)
tarafindan yapilan galismada piyasa degeri baz alinarak ilk {i¢ kripto para birimi olan bitcoin,
ethereum, ripple ve getirileri incelenmistir. Calismanin sonucunda, ripple fiyat
dalgalanmalarinda kaldirag etkisi oldugu, bitcoin ve ethereumda ise ripplenin aksine kaldirag
etkisinin olmadig1 sonucuna varilmigtir.

Senol ve Kog (2022) 2 Ocak 2015 - 29 Haziran 2021 donemine ait verilerle yaptiklari
calismada bitcoin ile borsa, faiz, kur, altin ve petrol arasindaki volatilite yayilimini
arastirmiglardir. Calismada bitcoinin temel piyasalara diisiik diizeyde volatilite yaydig1 ve ayni
sekilde temel piyasalardan disiik diizeyde volatilite aldig1 gérilmistiir. Gokalp (2022) bitcoin,
etherium ve ripplenin BIST endeksleri iizerine etkisini 1 Ocak 2014 - 31 Aralik 2021 donemine
ait verilerle aragtirllmistir. BEKK-GARCH ve DCC-GARCH analizi yapilan ¢alismada kripto
paralardan BIST endekslerine dogru pozitif volatilite yayilimi oldugu goriilmiistiir.

Dahir vd. (2020) 1 Ocak 2012 - 31 Mayis 2018 doneminde bitcoin ile BRICS iilke
borsalar1 arasindaki volatilite yayilimlarin1 inceledikleri ¢alismada bitcoinin volatilite
yaytlimimin ve aliminin diisiikk oldugu ve bu piyasalar arasinda net volatilite alicis1 oldugu
goriilmiigtiir. Aydogan vd. (2022) 1 Ekim 2013 - 19 Ocak 2021 déneminde, gelismis 7 iilke
(G7) ve gelismekte olan 7 iilke (E7) iilke borsasiyla kripto paralar (bitcoin ve etherium)
arasindaki volatilite yayilimini arastirmiglardir. Caligmada kripto paralarla G7 lilke borsalari
arasinda cift yonlii, E7 {ilke borsalariyla ise tek yonlii volatilite yayilimi1 oldugu, bu volatilite
yayilimin Endonezya ve Brezilya borsalarindan etheriuma, Endonezya ve Rusya borsalarindan
bitcoine dogru oldugu anlagilmistir.

Balcilar vd. (2022) 27 gelismekte olan iilke borsasi ve 7 yiiksek piyasa degerine sahip
kripto varlik arasindaki volatilite baglantililigint COVID-19 dénemi Oncesi ve sonrasinda
incelemislerdir. Kripto varliklarin pandemiden once risk ilettikleri, bu risk iletim roliiniin
pandemiden sonra pay piyasalarma kaydigi, 2020 yili baginda gelismekte olan iilke borsalari ve
kripto varliklar arasindaki toplam yayilimin arttigi, 2021 yilinda ortalama seviyelere dondigii
ortaya ¢ikmugtir.

Cahill vd. (2020) 45 tilkeden 713 sirketten elde etikleri verilerle blockhain teknolojisiyle
ilgili haberlere sirket fiyatlarinin nasil tepki verdiklerini aragtirmislardir. Caligmada haber
aciklamalarin yapildigi giin %5,3 anormal getiri oldugu, kii¢iik sirketlerdeki anormal getirinin
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biiyiik sirketlere kiyasla daha yiiksek oldugu, 2016 ve 2017 doneminde agiklamalara bagl
anormal getirilerde artis olurken 2018 yilinda azalis oldugu goriilmiistiir. Frankovic vd. (2022) 1
Eyliil 2017 - 7 Haziran 2018 déneminde Avustralya borsasina kayitli blockhain teknolojisiyle
iligkili 31 sirket ornekleminde yaptiklart calismada kripto paralarla ilgili paylarin kripto
paralardan net olarak getiri yayilimi aldiklar1 ve kripto yatirimi yapan sirketlerin bitcoinden net
getiri yayilimi aldigi ortaya ¢ikmstir.

Uzonwanne (2021) Mart 2013 - Mart 2018 doneminde bitcoin ile bes biiyiik borsa (FTSE
100, S&P 500, CAC 40, DAX 30 ve NIKKESI 225) arasindaki volatilite yayilimini
arastirmigtir. Calisma sonuglart DAX 30 ve FTSE 100'den bitcoine dogru tek yonlii bir yayilim,
NIKKEI 225 ve S&P 500 ile bitcoin arasinda ¢ift yonlii yayillim oldugunu gostermistir. Atici
Ustalar vd. (2022) 1 Aralik 2019 - 1 Temmuz 2021 donemi verileriyle yaptiklar1 ¢alismada
bitcoin ile borsalar arasinda volatilite iletiminin oldugu, bitcoin ile borsalar arasindaki kosullu
korelasyonlarin pozitif oldugunu belirlemislerdir.

Kilig ve Ciitcii (2018) tarafindan yapilan ¢aligmada bitcoin fiyatlar1 ve BIST endeksi
arasindaki nedensellik iliskisi arastirilmistir. Calismada bitcoin fiyatlar1 ve BIST endeks
degerleri arasinda orta ve uzun vadede es biitiinlesme iliskisinin olmadigi sonucuna ulasilmistir.
Yagl (2021) tarafindan yapilan c¢alismada esbiitiinlesme testi sonuglarina gore bitcoin ile
Tirkiye ve BRICS iilke borsa endeksleri arasinda esbiitiinlesme iligkisi oldugu, BRICS
iilkelerine ait borsalarin SHANGHAI ile BOVESPA hari¢ uzun dénemli bir denge iliskisi
icerisinde oldugu, MOEX ve BIST100’den bitcoine dogru bir nedensellik iliskisi oldugu
sonucuna varilmistir.

Agan ve Aydm (2018) tarafindan yapilan c¢alismada bitcoin bazi capraz doviz kurlart
arasinda asimetrik nedensellik iligkisi olup olmadigir arastirilmistir. Yapilan g¢aligmanin
sonucunda; bitcoinden segili para birimlerine nedensellik iligkisine rastlanilmamis ve bitcoinin
uzun ve kisa donemde doviz kurlarindan bagimsiz olarak hareket ettigi sonucuna ulasilmistir.
Aghalibayli (2019) tarafindan yapilan ¢alismada bitcoinin ham petrol fiyatindan 6nemli dlgtide
etkilendigi, ancak altin, dolar ve euro kurlarimin bitcoin {izerinde anlamli bir etkisi olmadig1
sonucuna vartlmistir. Manaserh (2020) tarafindan yapilan ¢alismada ABD dolari, euro ve
bitcoin arasinda uzun donemli bir egbiitiinlesme denkleminin olmadigi sonucuna varilmistir.
Ozmerdivanli (2021) 11 Mart 2020 ile 31 Temmuz 2021 dénemine ait verilerle COVID-19
doneminde yaptigi calismada dolar ve eurodan bitcoine dogru bir nedensellik tespit etmistir.

Dere (2019) tarafindan yapilan ¢alismada Granger nedensellik testi sonuglarina gére euro
faiz oraninin, euro, Cin yuan1 ve Japon yeni doviz kurlarimin ve altin fiyatinin bitcoini etkiledigi
sonucuna ulasilirken, NIKKEI 225 (Japonya) ve DOW JONES 30 (ABD) borsa endekslerinin
ise bitcoinden etkilendigi sonucuna varilmistir. Hepkorucu ve Geng (2019) tarafindan yapilan
calismada bitcoin fiyatlarinin spekiilatif hareketlere yatkin oldugu sonucuna ulagilmistir. Gazel
(2021) 18 Ocak 2018 - 11 Temmuz 2021 donemine ait verilerle ARCH-GARCH yo6ntemiyle
yaptig1 calismada Twitter bazli belirsizlik endeksinin kripto varliklarin volatilitesini etkiledigi
anlagilmigtir. Kaymak ve Kog¢ (2022) 2017-2021 donemine ait verilerle yaptiklari g¢alismada
bitcoin islem hacmiyle BIST islem hacmi arasinda bir nedensellik iliskisi tespit edememislerdir.

Baur vd. (2018) Temmuz 2010 - Haziran 2015 donemine ait giinliik verilerle yaptiklar
calismada bitcoinin siipekiilatif yatirim araci olarak kullanildigini ve bitcoin getiri 6zelliklerinin
geleneksel varlik simflarindan ¢ok farkli o6zellikler sergiledigi bu nedenle gerek normal
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zamanlarda gerekse risklerin arttifi donemlerde cesitlendirme oOzelligi sergiledigi isaret
edilmistir.

3. Yontem

Calismada Diebold ve Yilmaz (2012) volatilite yayilim endeksi kullanilmistir. Diebold ve
Yilmaz (2009) genellestirilmis VAR metodolojisini ig¢inde yonlii varyans ayristirmasina
dayanarak yonlii yayilimlart dlgecek sekilde gelistirmislerdir (Yagcilar, 2021: 947). Diebold ve
Yilmaz (2012) metodolojisi VAR sisteminde degiskenlerin siralamasinda degisiklik olmadan
varyans ayrigmalarin1 yapabilmek i¢in Koop vd. (1996) ve Pesaran ve Shin (1998) (KPPS)
genellestirilmis VAR cercevesini kullanmaktadir. KPPS tahmin hata varyans ayrigsmasi (H adim
ileri) esitlik (1)’teki gibi hesaplanmaktadir (Gemici, 2020: 3145).

SHzd(eian T e)’ )
Z o(elAp Y Aj ey

Esitlikte yer alan X ifadesi, hata vektorii olan (€)’un tahminlenen varyans matrisini ifade
etmektedir. oij ifadesi i denklem i¢in hata terimlerinin standart sapmasini, j’nci hata teriminin

0;(H) =

standart sapmasini ve e; ifadesi ise, bir ya da sifir degerini alan se¢im vektoridiir (Karabiyik,
2020: 272). Yayilma endeksinin hesaplanmasinda varyans ayristirma matrisinde bulunan
bilgileri kullanarak, varyans ayristirma matrisinin her girisi esitlik (2)’deki gibi satir toplamina
gore normallestirilmektedir.

N ~g B N _ _
ZFleU (H) = 1 ve Zi,j:l 69 (H) = N @)
g _ 6y(H)
%0 = S oE @

Diebold ve Yilmaz (2012), KPPS tahmin hata varyans ayrismasindan elde ettikleri
volatilite soklarmin toplam yayilma endeksi esitlik (4)’de gdsterilmistir.

Thj=1 85(H)
SE(H) = —2 %100 (4)
Y=t 850D

Volatilite toplam yayilim endeksini gdsteren (j) piyasasindan (i) piyasasina gelen yonlii
yayilim esitlik (5)’dedir.

=1 5D

SE.(H) = ot
) V=1 85N

x 100 (5)

Esitlik (5)’e benzer sekilde (i) piyasasindan, diger tiim (j) piyasalarina iletilen yonlii
volatilite yayilimlar esitlik (6)’daki gibi ifade edilmektedir.

_25:1 6igj(H)

x 100 (6)
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(i) piyasasindan tiim (j) piyasalar1 yoniinde aktarilan ve bunlarin briit volatilite soklar
arasindaki fark net yonlii volatilite yayilimu esitlik (7)’deki gibi hesaplanmaktadir.

S(H) = SE,;(H) — SE;(H) (7)

1-)

Esitlik (8)’de net oynaklik yayilim bir piyasanin diger piyasalar iizerindeki etkisi {izerine
bilgi sunmaktadir.

a8 a8
HOIEAG)
K1 B8 (H) XN, 05 (H)

s;‘;T(H) = x 100 (8)

N

léﬁ(H) - 8§ (H)]
x 100 =

Esitlik (8)’de (i) ve j piyasalar1 arasindaki net ikili oynaklik yayiliminin, (i) piyasasindan
(j) piyasasina iletilen briit volatilite soklar1 ile (i) piyasasindan (j) piyasasina iletilen briit
volatilite soklar1 gosterilmektedir.

Bu calismada kripto paralarla borsalar arasindaki volatilite yayilimmin incelenmesi
amaglanmigtir. Kripto paralari temsilen bitcoin, etherium, ripple ve litecoin kullanilirken
borsalar1 temsilen BIST100 (Tiirkiye), DAX (Almanya), S&P500 (ABD), Shanghai (Cin)
endeksleri kullanmilmigtir. Bu endekslere ait 24 Agustos 2016 — 18 Kasim 2021 dénemine ait
giinliik serilerden Diebold ve Yilmaz (2012) calismasindaki gibi asagidaki sekilde volatiliteler
elde edilmistir.

0% = 0,361[In(P**) —In(P} i”)]z ©)

max min

Burada i piyasay1, t giin, Pii™* giinliik en yiiksek fiyat1, Pi™" giinliik en diisiik fiyat: ve oif
ise giinliik varyansi temsil etmektedir. Bu varyanstan agagidaki standart sapma elde edilmistir.

o; = 100 /365 * o (10)

Burada ojt standart sapmalari yani volatiliteleri gostermektedir.

4. Bulgular

Tablo 1’de calismada kullanilan verilere ait tanimlayici istatistikler goriilmektedir.
Borsalar ve kripto varliklara iligkin volatiliteler denklem 9 ve 10°dan elde edilmistir. Borsalar
arasinda en yiiksek volatilitenin BIST100’de, en diisiik volatilitenin ise S&P500 oldugu
ortalamalardan goriilmektedir. Kripto paralar arasinda ise en yiiksek volatilitenin ripplede, en
diisiik volatilitenin ise bitcoinde oldugu ayrica standart sapma sonuglarin da bu sonuglari
destekledigi anlasilmaktadir.

Tablo 1. Ozet istatistikler

BiST100 DAX SP500 Shanghai Bitcoin Ethereum Litecoin  Ripple

Ortalama 18.84 1376 1161 13.99 69.67 94.26 105.1 110.69
Maximum 126 111 96.65 57.13 643.3 736.91 967.9 843.1
Minimum 4.70 1.65 1.67 2.89 8.16 10.39 9.07 12.30
Std. Sapma 1201 10.03  10.58 7.71 55.72 69.95 93.70 104.42
Carpiklik 3.191 3746  3.352 1.737 2.888 2.683 4.027 3.090
Basiklik 1941  26.09 18.86 6.97 19.04 15.31 27.88 16.32
Jarque-Bera 15136 28759 14480 1358 14193 8808 33379 10533
Olasilik 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Gozlem Sayist 1171 1171 1171 1171 1171 1171 1171 1171

932



Ekonomi, Politika & Finans Arastirmalar1 Dergisi, 2022, 7(4): 925-943
Journal of Research in Economics, Politics & Finance, 2022, 7(4): 925-943

Tablo 2. Korelasyon Tablosu

BiST100 DAX SP500 Shanghai Bitcoin  Ethereum Litecoin Ripple

BIST100 1

0.37
DAX 1368+ 1

0.33 0.73
SPS00 (19 gpywwx (37.47)wxx 1
Shanghai 0.20 0.22 0.30 .

(7.28)%%%  (7.77)*** (10.86)***
Bitcoin 0.07 0.17 018  0.003 .

(2.49y%*  (5.99)** (6.30)*** (0.13)
Ethereum 003 0.12 012 0009 074 .

(126)  (430)** (4.45)*** (0.33) (38.08)***
Liecon | -0.002 0.04 007  -001 059 0.62 .

(-0.08) (1.60)  (254)**  (-0.66) (25.61)*** (27.59)***
Ripple -0.003 002  -0.000L -0.02 050 0.57 0.57 .

(-0.102)  (-0.74)  (-0.003) (-1.009) (20.18)*** (23.78)*** (24.12)***

Not: ** ve *** sembolleri sirasiyla %5 ve %1 6nem diizeyinde anlamlilig1 gostermektedir. Koseli parantez igindeki
degerler t istatistik degerlerini gostermektedir.

Calismada kullanilan borsa endeksleri arasinda pozitif ve anlamli korelasyon oldugu, en
yiiksek korelasyon katsayisinin DAX ile SP500 arasinda, en diisiik katsayinin ise BIST100 ile
Shanghai endeksleri arasinda oldugu goriilmektedir (Tablo 2). Kripto paralarin kendi aralarinda
pozitif ve yiiksek korelasyon katsayilar1 ortaya ¢ikmistir. Bu bakimdan kripto paralar arasinda
en yiiksek korelasyon bitcoin ile etherium arasinda, en diisiik korelasyon katsayisi ise bitcoin ile
ripple arasindadir. Kripto paralar ile borsa endeksleri arasindaki iligkilere bakildiginda ise,
bitcoinin Shanghai hari¢ diger {i¢ borsa ile pozitif ama diisiik korelasyonlu oldugu, etheriumun
ise DAX ve SP500 endeksleri ile pozitif korelasyonlu olduklari goriilmektedir. Litecoin ve
ripplenin borsalarla korelasyon iliskisi goriilmemektedir. Borsa endeksleri ile kripto paralar
arasinda goriilen diisik korelasyon iliskisinden dolay1r portfoy riskini c¢esitlendirme ile
yonetmede kripto varliklardan yararlanilabilecegi anlagilmaktadir.

Tablo 3. Birim Kok Testleri

BIST100 DAX SP500 Shanghai  Bitcoin  Etherium  Litecoin Ripple

ADF -10.97*** -578*** .7.08***  -8.95*** -10.32*** -10.61*** -11.58*** -8.66***
PP -23.54%**  22.93*** -13.46***  -20.20%**  -25.46%**  -23.38***  -25.34%**  -21.70***

Not: *** jsareti %1 diizeyinde anlamlilig1 gostermektedir.

Calismada elde edilen volatilite serilerinin hepsinin Augmented Dickey-Fuller (ADF) ve
Phillips-Perron (PP) birim kok testlerine gore diizeyde duragan olduklar1 goriilmiistiir (Tablo 3).
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Sekil 1. Borsalar ve Kripto Varliklara Ait Volatiliteler

Sekil 1’de gorildiigli tlizere kripto varliklarin volatiliteleri borsa endekslerinin
volatilitelerinden yiiksektir. Borsa volatiliteleri en fazla 125 degerlerine ulasabiliyorken kripto
para volatilite degerleri 1.000 degerlerine ulasabilmektedir.

Tablo 4. Gecikme Uzunluklari

Lag LR FPE AIC SC HQ
0 NA 6.42e+21 72.91635 72.95131 72.92954
1 2726.073 6.66e+20 70.65038 70.96508* 70.76914
2 327.3193 5.58e+20 70.47373 71.06817 70.69806*
3 141.7913 5.50e+20 70.45909 71.33326 70.78899
4 137.7439 5.43e+20* 70.44716* 71.60106 70.88262
5 95.74744 5.57e+20 70.47201 71.90565 71.01305
6 117.0574 5.60e+20 70.47699 72.19037 71.12360
7 78.27667 5.83e+20 70.51650 72.50961 71.26867
8 89.62563 6.00e+20 70.54507 72.81792 71.40281
9 111.1272 6.05e+20 70.55319 73.10577 71.51650
10 78.54407 6.28e+20 70.59085 73.42317 71.65973
11 73.85226 6.55e+20 70.63236 73.74442 71.80681
12 49.87578 6.99e+20 70.69599 74.08778 71.97601
13 86.74953 7.20e+20 70.72418 74.39571 72.10976
14 83.74610* 7.43e+20 70.75461 74.70587 72.24576
15 64.70346 7.80e+20 70.80282 75.03382 72.39954

Not: Optimal gecikme uzunluklar1 * ile gosterilmistir. LR (sequential modified LR), ardisik gelistirilmis
LR test istatistigi; FPE (Final prediction error), son hata tahmin kriteri; AIC (Akaike information
criterion), Akaike bilgi kriteri, SC (Schwarz information criterion) Schwarz bilgi kriteri ve HQ (Hannan-
Quinn information criterion) Hannan-Quinn bilgi kriteridir.
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Diebold ve Yilmaz’a gore (2012) volatilite yayilim endeksi VAR analizine
dayandigindan uygun gecikme uzunluklarinin belirlenmesi 6nem tasimaktadir. Modellemede
Schwarz bilgi kriterine gore gecikme sayisi 1 olarak belirlenmistir.

Tablo 5. Volatilite Yayilim Endeksi

BIST100 DAX SP500 Shanghai Bitcoin Etherium Litecoin Ripple Viﬁﬂﬂte
BIST100 8076 924 7 172 0.67 0.42 0.15 005  19.25
DAX 412 5575 3504 059 213 1.84 051 002  44.25
SP500 35 2463 647 159 2.24 221 1.04 008  35.29
Shanghai 237 412 754 8517 0.35 0.29 0.13 003  14.83
Bitcoin 012 072 1.44 0.07 46.18 24.72 1466 1209 53.82
Etherium 002 042 07 0.04 23.37 4513 1565 1465 54.85
Litecoin 001 017 054 0.06 16.8 18.32 4843 1567 5157
Ripple 003 007 0.6 0.04 12.14 15.41 16.36 5578  44.21
Volatilite 610 3937 5042 411 57.7 63.21 485 4259 31807
Yayilimi
Toplam
Volatilite 90.93 95.12 117.12 8928  103.88  108.34 96.93 9837 0.3976
Yaymi
Net 9.08 -488 1713 -10.72 3.88 8.36 307 -162
Volatiliteler

Tablo 5’te borsalar ile kripto varliklar arasindaki volatilite yayilimlar1 goriilmektedir.
Volatilite alimi bir degiskenin diger degiskenlerden aldig1 volatiliteyi, volatilite yayilimi ise bir
degiskenin diger degiskene ilettigi volatiliteyi gostermektedir. Net volatiliteler ise volatilite
alimi ile volatilite yayilimi arasindaki farklardir. Borsalar ile kripto paralar arasindaki toplam
volatilite yayilim endeksi %39,7 ¢ikmustir. Dolayisiyla kripto paralarla borsalar arasinda
karsilikli volatilite yayilimi oldugu sdylenebilir. Toplam volatilite yayilimmin %50’ nin altinda
olmasi, borsalar ile kripto varliklar arasindaki volatilite yayilimmin orta diizeyin altinda
oldugunu bu nedenle bu borsalar ile kripto varliklar arasinda kismen portfoy ¢esitlendirmesi
yapilabilecegi sOylenebilir. Kripto varliklarin volatilite yayilim iligkilerinin gelismekte olan iilke
borsalarma (SHANGHALI ve BIST100) gore gelismis iilke borsalartyla (DAX ve S&P500) daha
fazla oldugu anlasiimaktadir. Ornegin etherium BIST100’e 0,42 ve SHANGHAI'ye 0,29
volatilite iletirken, DAX’a 1,84 ve S&P500’¢ 2,21 volatilite iletmektedir. Ayn1 sekilde etherium
BIST100’den 0,02 ve SHANGHATI’den 0,04 volatilite alirken, DAX’tan 0,42 ve S&P500’den
0,07 volatilite almaktadir.

Volatilite yayilimi1 2017 yili sonuna kadar diisiik gergeklesmis, endeks 2018 yilinda %40
seviyelerine ¢iktiktan sonra 2019 yilinda %30 seviyelerinde ger¢eklesmistir (Sekil 2). Volatilite
endeksi COVID-19 salgmiyla birlikte hizli bir sekilde yiikselmis, %50 seviyelerinin iizerine
cikmustir. 2021 yili Ocak ayma kadar endeks yiliksek diizeyde gergeklesmis, COVID-19 asi
uygulamalariin ortaya ¢ikmaya baslamasiyla tekrar %30 seviyelerine inmistir. Bu sonuclar
volatilite yayilim endeksinin kriz donemlerinde yiikseldigini gostermektedir.

935



Z. Senol, T. Giilcemal & O. Cakan, “Kripto Paralarla Borsalar Arasindaki Volatilite Yayilimi”

60
\,"\-/\'

50

40 J)
30 “\W P Ve
20 )t

10
11 v | ] 11 v | ] 11 v | 1 11 v | 11 v

2017 2018 2019 2020 2021
Sekil 2. Toplam Volatilite Yayilim

Volatilite alan borsa ve kripto varliklara bakildiginda biiyiikten kii¢clige dogru etherium,
bitcoin, litecoin ve DAX seklinde siralanmaktadir. Gortildiigii iizere kripto paralarin borsalardan
daha fazla volatilite aldiklar1 anlagilmaktadir. En az volatilite alan varliklara bakildiginda
kiigiikten biiyiige dogru Shanghai, BIST100 ve S&P500 endeksleri ortaya ¢ikmaktadir. Sekil
3’deki volatilite alimlarinin zamanyolu grafiklerine bakildiginda borsa endekslerinin COVID-19
stirecinde volatilite alirlarken, kripto varliklarin tiim 6rneklem déneminde onemli diizeylerde
oynaklik aldiklar1 goriilmektedir.

i
it

Sekil 3. Volatilite Alimlar:

Volatilite yayimlarina bakildiginda biiyiikten kii¢iige dogru en fazla volatilite yayan
finansal varliklarin etherium, bitcoin, S&P500 ve litecoin oldugu, bunlara karsin en az volatilite
yayanlarm kiigiikten biiyiige dogru Shanghai, BIST100 ve DAX borsalart oldugu ortaya
¢itkmaktadir. Bu sonuglara gore kripto paralarin hem yiiksek derecede volatilite aldiklari hem de
yiiksek derecede volatilite yaydiklar1 anlagilmaktadir. Borsalar arasinda ise DAX endeksinin
volatilite alanlar siralamasina girerken, S&P500 endeksinin volatilite yayanlar siralamasina
girdigi anlagilmaktadir. Volatilite alimlarinda oldugu gibi volatilite yayimlarinda da borsalarda
oynaklik yayimlarimin COVID-19 siirecinde yayginlastigi buna karsin kripto varliklarda tiim
orneklem doneminde genel olarak yiiksek oldugu anlasiimistir (Sekil 4).
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ram

s

Sekil 4. Volatilite Yayimlari

!

Tablo 5’te toplam net volatiliteler Sekil 5’de ise toplam volatilitelerin zaman yolu
grafikleri gorilmektedir. Net volatilite yayan varliklar biiyiikten kiiglige dogru S&P500,
etherium ve bitcoin seklindedir. Net oynaklik alan varliklar ise biiylikten kiiciige dogru
Shanghai, BIST100, DAX ve litecoin seklinde olusmaktadir. En 6nemli risk yayict borsa
S&P500, en 6nemli risk yayici kripto para etherium olmustur. En 6nemli risk alicilan ise
borsalardan Shanghai, BIST100 ve DAX olurken kripto paralarda ise litecoin gergeklesmistir.
BiST100, DAX ve Shanghai endekslerinin 6zellikle COVID-19 siirecinde net volatilite
aldiklar, kripto varliklarin ise bu siirecte volatilite yaydiklar1 goriilmektedir.

s

Sekil 5. Net Volatilite Yayimlari

Ortaya ¢ikan sonuglar literatiirdeki bazi calismalarla benzerlikler gdstermektedir. Borsalar
ile kripto paralar arasinda volatilite yayilimi oldugu sonucu Dere (2019), Yagh (2021), Dahir
vd. (2020), Aydogan vd. (2022), Balcilar vd. (2022), Uzonwanne (2021) ve Atici Ustalar vd.
(2022) calismalarindaki sonuglar ile benzerlikler gostermektedir. 2020 yilinda yiikselen 2021
yilinda azalan toplam yayilim endeksi sonucu Balcilar vd. (2022) sonucuyla uyusmaktadir.
Etherium ve bitcoinin kripto varliklar iginde volatilite ve risk yayicit sonucu Kumar ve
Anandarao’nin (2019) elde ettigi sonuglara benzemektedir. Kripto varliklar ile gelismis tilke
borsalar1 arasindaki volatilite iliskisinin kripto varliklar ile gelismekte olan {ilke borsalar
arasindaki volatilite yayilim iliskisinden daha fazla oldugu sonucu Dahir vd. (2020),
Uzonwanne (2021) ve Aydogan vd. (2022) sonuglariyla benzerlikler tagimaktadir.

5. Sonuc¢

2008 kiiresel krizinden sonra diinya yeni bir finansal aragla yani kripto varliklarla
tanmigmustir. Kripto varliklarin para mi, emtia m1 olduguna yonelik tartismalar siirerken kripto

s
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varliklar zaman i¢inde say1, islem hacmi ve piyasa degeri agisindan artarak diinyadaki finansal
varlik cesitliligi i¢inde kendine O6nemli bir yer edinmeye baslamistir. Bu ¢alismada menkul
kiymet borsalar ile kripto paralar arasindaki volatilite yayilimlar1 Diebold ve Yilmaz (2012)
yayllim endeksiyle incelenmistir. Kripto piyasalar1 temsilen piyasa degeri ve islem hacmi
bakimindan 6n plana ¢ikan bitcoin, etherium, ripple ve litecoin kullanilirken borsalar1 temsilen
iki adet gelismis iilke borsasi adina S&P500 (ABD) ve DAX (Almanya) endeksleri, gelismekte
olan iilkeleri temsilen Shanghai (Cin) ve BIST100 (Tiirkiye) endeksleri kullanilmistir. Ripple ve
litecoinde tarihsel verinin ulasilabilirligi esas alinarak érneklem dénemi 24 Agustos 2016 — 18
Kasim 2021 seklinde olusturulmus, giinliik fiyat verileri iizerinden elde edilen getiri serileriyle
analizler yapilmustir.

Calismada menkul kiymet borsalart ile kripto paralar arasinda karsilikli volatilite
yayilimlarinin oldugu goriilmiistiir. Net volatilitelere bakildiginda orneklem iginde S&P500
endeksinin temel volatilite ve risk yayicisi oldugu bunu etherium ve bitcoinin izledigi ortaya
cikmistir. Buna karsin Shanghai ve BIST100 endekslerinin onemli diizeyde volatilite alicis
olduklar1 bunlari DAX endeksinin takip ettigi, sonrasinda ise litecoin ve ripplenin geldigi
anlagilmigtir. Kripto paralarin kendi aralarindaki yayilimlara bakildiginda etherium ve
bitconinin volatilite yayicisi, litecoin ve ripplenin volatilite alicis1 olduklar1 anlagilmaktadir.
Kripto paralarin mevcut Orneklem iginde yiliksek diizeyde volatilite yaydiklar1 ve yiiksek
diizeyde volatilite aldiklar1 anlagilmaktadir. Kripto paralarin yiiksek volatil 6zellik sergilemeleri
bu varliklarin yiiksek kazang potansiyellerinin yaninda yiiksek kayiplara da sebep
olabileceklerini gostermektedir. Bu ozelliklerinden dolayr kripto varliklarin portfoy risklerini
artiracagl bu nedenle portfoylerde sinirli diizeylerle kripto varliklarin bulunmasinin portfoy risk
yonetimi agisindan énemli oldugu degerlendirilmektedir. Calismada elde edilen diger bir sonug
ise volatilite yayilim endeksinin COVID-19 kiiresel salginiyla birlikte hizla yiikseldigi, 2020
Mart ayindan itibaren 2020 yili sonuna kadar risk yayilimmin yiiksek diizeyde gergeklestigi,
COVID-19 asilarmin uygulamaya baglandigi 2021 yili basindan itibaren volatilite yayilim
endeksinin azaldig1 ortaya ¢cikmustir.

Calismada elde edilen sonuglar portfdy yoneticileri, yatirimcilar, finansal analist ve
stratejistler acisindan kullanilabilirlik tasimaktadir. Kripto varliklarin finansal mimari iginde
onemli bir unsur oldugu anlasilmistir. Bu nedenle portfoy amaglarmin saglanmasi, portfoy
riskinin  yoOnetilmesi, bireysel ve kiiglik yatirimcilar agisindan finansal varliklarin
degerlendirilmesi, firma degerlerinin belirlenmesi ve artirilmasi, genel olarak finansal
piyasalarin, varlik esleme ve cesitlendirmelerinin yapilmasi bakimindan calisma sonuglari
degerlendirilebilir. Sonraki ¢aligmalar igin kripto varliklarin ortaya ¢ikigindan giiniimiize kadar
olan siire¢ belirli periyotlara ayrilarak kripto varliklarin finansal piyasalarla olan iliskisi ortaya
cikarilarak bu iliskinin ne sekilde evrildigi tespit edilebilir. Ayrica kripto paralarla sektdr
endeksleri arasindaki iligkilere yonelerek kripto paralarla sektorler arasindaki iliskinin nitelikleri
ortaya cikarilabilir.

Arastirma ve Yaymn Etigi Beyam
Etik kurul izni ve/veya yasal/6zel izin alinmasina gerek olmayan bu ¢alismada arastirma ve yayin etigine
uyulmustur.

Arastirmacilarin Katki Oram1 Beyam
Yazarlar makaleye esit oranda katki saglamis olduklarimi beyan ederler.

Arastirmacilarin Cikar Catismasi Beyam
Bu ¢alismada herhangi bir potansiyel ¢ikar ¢atismasi bulunmamaktadir.

e
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VOLATILITY SPILLOVER BETWEEN CRYPTOCURRENCIES AND STOCK
MARKETS

EXTENDED SUMMARY

Research Subject and Purpose

Cryptocurrencies are digital currencies. It is an algorithm that maintains and confirms
data without the use of a central database in the blockchain system. The lack of central control,
as well as the inability of any legal entity to produce, eliminates the trust factor. Because the
transfers are approved by people known as miners, they are not subject to any authority.

The purpose of this research is to investigate the volatility spillover between the
BIST100, DAX, SP500, and Shanghai stock market indices, as well as bitcoin, ethereum,
litecoin, and ripple, which have the highest trading volume among cryptocurrencies. In recent
years, cryptocurrency markets have piqued the interest of both investors and researchers, as they
offer high returns to investors while increasing price speculation. Cryptocurrencies, unlike
traditional currencies, are regarded as speculative financial assets rather than a medium of
exchange for goods and services. Because of their distinct characteristics, cryptocurrencies can
be considered a separate asset class when compared to other asset types.

It is thought that this study will contribute to the literature with some features: In the
literature, the volatility relations between crypto assets and stock markets have been usually
examined by using univariate and multivariate GARCH methods. Spillover indices have been
widely used in recent years. Frankovic et al. (2022) in their blockchain study at the company
level and Balcilar et al. (2022), on the other hand, used the volatility index in the volatility
spillover between developing countries and crypto assets. In this study, it has been tried to get
results in order to manage portfolio risk by bringing together developed and developing stock
markets with crypto assets in a spillover index. It is thought that the study will also contribute to
the literature in terms of covering the COVID-19 period.

Method

The volatility spillover index developed by Diebold and Yilmaz (2012) used in this study.
Diebold and Yilmaz (2012) developed the generalized VAR methodology to measure
directional spillover using directional variance decomposition (Yagcilar, 2021: 947). The
Diebold and Yilmaz (2012) methodology makes variance decompositions in the VAR system
without changing the order of the variables using the generalized VAR framework of Koop,
Pesaran and Potter (1996) and Pesaran and Shin (1998) (KPPS).

Data

The purpose of this research is to look into the volatility spillover between
cryptocurrencies and stock markets. While bitcoin, etherium, ripple, and litecoin are used to
represent cryptocurrencies, stock market indices such as the BIST100 (Turkey), DAX
(Germany), S&P500 (USA), and Shanghai (China) are used to represent stock markets.

942



Ekonomi, Politika & Finans Arastirmalar1 Dergisi, 2022, 7(4): 925-943
Journal of Research in Economics, Politics & Finance, 2022, 7(4): 925-943

Volatility calculated from the daily series of these indices from August 24, 2016 to November
18, 2021.

Results

Bidirectional volatility spillover between stock exchanges and cryptocurrencies were
discovered in the study. When the net volatilities were examined, it was discovered that the
S&P500 index was the primary volatility and risk emitter in the sample, followed by etherium
and bitcoin. On the other hand, it has been determined that the Shanghai and BIST100 indices
are significant receivers of volatility, followed by the DAX index, litecoin, and ripple. Looking
at the volatility spillover of cryptocurrencies, it is clear that etherium and bitcoin are volatility
emitters, while litecoin and ripple are volatility receivers. It is understood that cryptocurrencies
emit and receive high levels of volatility in the present sample. The high volatility of
cryptocurrencies demonstrates that these assets can result in both high losses and high earnings
potential. Because of these characteristics, crypto assets will increase portfolio risks; therefore,
the presence of crypto assets in portfolios with limited levels is considered important in terms of
portfolio risk management. Another finding from the study is that the volatility spillover index
increased rapidly with the COVID-19 global epidemic, the risk spillover was high from March
2020 to the end of 2020, and the volatility spillover index has decreased since the beginning of
2021, when the COVID-19 vaccines were introduced.

The study's findings can be applied by portfolio managers, investors, financial analysts,
and strategists. It is widely acknowledged that crypto assets are an important component of the
financial design. As a result, the study's findings can be evaluated in terms of providing
portfolio objectives, managing portfolio risk, evaluating financial assets for individual and small
investors, determining and increasing company values, and determining and increasing asset
value and diversification of financial markets in general. For further researches, the process
from the emergence of crypto assets to the present can be divided into distinct periods, revealing
the relationship between crypto assets and financial markets and determining how this
relationship has evolved. Furthermore, the characteristics of the relationship between
cryptocurrencies and sectors can be revealed by focusing on the relationships between
cryptocurrencies and sectors.
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ILK HALKA ARZLARIN BiST100 ENDEKSi VOLATILITESINE
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Initial Public Offerings Effect on BIST100 Index: Covid-19 Period
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Oz

Covid-19 pandemisinin borsalar tizerindeki etkisi 2020 yilinin ilk ¢eyreginde
biiyiik bir ¢okiis ve hizli bir toparlanma siireci olarak gergeklesirken, kapanma
onlemleri ile birlikte finans piyasalara biyiik bir ilgi ve yatirimer sayilarinda
artisa sebep olmustur. Ozellikle asinin  bulunmasindan sonra finans
piyasalarindaki olumlu seyir ¢ok sayida halka arzi da beraberinde getirmistir
Bu ¢alismanin amaci Covid-19 dénemi 6ncesi ve Covid-19 déneminde ilk
halka arzlarin BIST 100 Endeksinin (BIST100) volatilitesine etkisini
aragtirmaktir. Calismaya Covid-19 donemi 6ncesi (2018-2019) ve Covid-19
donemi (2020-2021) 36 ilk halka arz dahil edilmistir. Calismada, 01/01/2018-
31/12/2019 tarihleri aras1 Covid-19 donemi oncesi secilmig olup, Covid-19
donemi i¢in ise 01/01/2020-28/09/2021 tarihleri incelenmistir. GARCH
modellerinin uygulandigi ¢caligmanin sonucunda, Covid-19 dénemi 6ncesinde
ilk halka arzlarn BiST100 volatilitesine sadece halka arz oldugu ilk giin
incelendiginde anlamli bir sonu¢ bulunamazken; Covid-19 doéneminde
volatiliteyi azalttigi sonuglarina ulasilmistir. Bulgular, halka arzin ilk 10
giiniinde Covid-19 pandemi dénemi 6ncesinde volatilitede azalisa yol agarken,
Covid-19 pandemi déneminde ise volatiliteyi arttirdigini géstermektedir.

Abstract

While the Covid-19 pandemic’s impact on the stock markets was a major
collapse and a rapid recovery process in the first quarter of 2020, it caused a
great interest in the financial markets and an increase in the number of
investors. The rise in the financial markets, especially after the discovery of
the vaccine, brought along a large number of public offerings. The aim of this
study is to investigate the effect of initial public offerings on the volatility of
the BIST 100 Index (BIST100) before and during the Covid-19 period. The
study included 36 initial public offerings before the Covid-19 period (2018-
2019) and during the Covid-19 period (2020-2021). In the study, the dates
between 01/01/2018-31/12/2019 were selected before the Covid-19 period,
and the dates 01/01/2020-28/09/2021 were examined for the Covid-19 period.
As a result of the study in which GARCH models were applied, there was no
significant result when the first public offerings were examined only on the
first day of the IPO, to the BIST100 volatility before the Covid-19 period; It
has been concluded that it reduces volatility in the Covid-19 period. The
findings show that while it caused a decrease in volatility in the first 10 days
of the IPO before the pandemic period, it increased the volatility during the
pandemic period.
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1. Giris

Kiiresellesen diinya piyasasinda sirketler rekabet edebilmek icin biiyiimek ve gelismek
zorundadir. Sirketler degisen kosullara karsi ayakta kalabilmek icin finansman ihtiyaglarini
karsilamalidir. Sirketler finansman ihtiyaclarin1 kendi i¢ kaynaklari ile veya dis kaynaklarla
karsilayabilmektedirler. Sirketler fon saglayabilmek icin dis finansman kaynaklar1 ile
borglanabildigi gibi halka arz yontemi ile de fon bulabilmektedir. Halka arz, isletmelerin daha
giiclii bir 6z sermayeye ulasmasina neden olurken, isletmenin bor¢lanma orani degisecegi i¢in
yeniden bor¢lanmasini ve daha ¢ok bilylimesini de olanakli hale getirmektedir (Rajan, 2012).
2022 yili itibariyle Diinya ekonomisinde uzun siiren olumsuz etkilerinin halen tartigildig1 Covid-
19 pandemi dénemi, 2020 yilinda hisse senedi borsalarinda hizli ¢okiis ve toparlanma siiregleri
olarak etkisini gostermistir (Y1ldiz vd., 2022). Kapanmalar nedeniyle teknoloji ve dijital iirlinlere
ilginin artt1g1 bu donemde, teknoloji ve dijitallesmeyi pek ¢ok yoniiyle iceren finans piyasalari da
hizla artan yatirimcilarin ilgi odagi olmustur. Gelisen ve gelismis iilkelerde yiiksek/yiikselen
enflasyon sorunlarina neden olana kadar merkez bankalarinca likidite ve talep artisina neden olan
ilk 6nlemler de borsalara fon akisina, yiikselen trendlere neden olmaya devam etmistir (IMF,
2022). Diger yandan artan likidite ve yatirimer ilgili sirketlerin halka arz edilmesi igin dogru
zaman isareti vermeye baslamistir. Hem Tiirkiye’de hem de Diinya’da ilk halka arzlar yogun bir
sekilde gergeklesmeye baglamistir. Devam eden siirecte artan enflasyon oranlari diinyadaki ¢ok
sayida merkez bankasini uyguladiklari politikalarini degistirerek talebi azaltici ve daraltict yonde
kararlar almak zorunda birakmistir. Ayni donemde Tiirkiye Cumhuriyet Merkez Bankasi
(TCMB) ise para politika faizini diislirerek biiylimeyi destekleyici kararlar aldigini ifade ederken
kamu otoriteleri uygulamada bankalarin kredi verme siirecleriyle ilgili farkli tedbirler alarak
daraltic1 politikaya yonelik adimlar da atmistir (Tiirkiye Cumhuriyet Merkez Bankasi1 [TCMB],
2020). Tiim bu siire¢ icerisinde yatirimcilarin borsaya ve halka arzlara olan ilgisi artarak devam
etmistir.

Kriz donemleri, finans piyasalarda risklerin ve hatta belirsizligin arttigi donemlerdir.
Ongoriilerin zor oldugu bu dénemlerde piyasalarda oynaklik artabilmektedir. Bu caligma,
pandemi Oncesi ve sonrasi donemde halka arzlarin Borsa Istanbul’da oynakliga etkisini
arastirmaktadir. Calismada, ilk kez halka arz edilen sirketlerin halka arz edildigi giin, halka arz
giiniinden 6nceki 5 giin, halka arz giinii ve sonraki 5 giin ve halka arz gilinlinden sonraki 10 giin
i¢in kukla degiskenler kullanilarak BIST100 volatilitesine olan etkisi incelenmistir. Covid-19
donemi oncesi ve Covid-19 donemi olarak karsilastirmali analizlerin yapildigi g¢aligmada
Genellestirilmis Otoregresif Kosullu Degisen Varyans (GARCH) modelleri kullanilmustir.
BIST100 volatilitesi birgok calismada ele almmustir; fakat literatiirde kukla degiskenler
kullamlarak halka arz edilen hisse senetlerinin BIST100 volatilitesine olan etkisi pandemi dénemi
ve Oncesi olarak incelenmemistir. Bu sebeple calismamzin literatiire katki saglamasi
amaclanmaktadir.

2. Literatiir Taramasi

[k halka arzlar, sermaye bulmak isteyen firmalarin tercih ettigi yontemlerin en baginda
gelmektedir. Literatiir incelendiginde ilk halka arzlar ile ilgili yapilan ¢alismalarin daha ¢ok diistik
fiyatlama ile halka arz sonrasi kisa donem ve uzun donem performanslarla ilgilidir. Disiik
fiyatlama ile ilgili yapilan ¢alismalardan Stoll ve Curley (1970) ilk kez halka arz edilen hisse
senetlerinin kisa ve uzun déonem performansini arastirmistir. Yapilan ¢alismalarin sonucuna gore
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205 kigiik olgekli igletmeye ait hisse senetlerinin kisa donem getirisinin yiliksek oldugu, uzun
donem getirisinin ise diisiik oldugu ortaya konmustur. Ritter (1991) ¢alismasinda 1975 ve 1984
yillar1 arasinda New York’ta halka arz edilmis 1.526 hisse senedinin kisa donem performansini
incelemistir. Calismada olay etiidii yontemi kullanilmis olup sonug olarak ilk giin ortalama
getirinin yaklasik olarak %14,3 olarak gergeklestigi kanitlanmistir. ilk kez halka arz edilen hisse
senetlerinin diisiik fiyatlama olgusu iizerinde inceleme yapilan diger bir ¢aligma da Ibbotson vd.
(1994) olmustur. Calismanin sonuglarina gére 1960 ve 1992 yillari arasinda ABD’de ilk kez halka
arz edilen 10.626 sirketin ilk gilin ortalama getirilerinin yiiksek oldugu ve uzun dénemde zayif
performans sergiledikleri ortaya konmustur.

Olay caligsmasi ve goreceli refah gostergesi yontemi kullanilarak yapilan bir diger ¢calisma
ise Ayden ve Karan (2000) olmustur. 1992-1995 dénemlerinde ilk kez halka arz olmus 70 halka
arzin uzun donem (36 aylik) performansmin incelendigi calismada uzun vadede IMKB’de
gerceklestirilen ilk halka arzlarin agir1 getiri elde etme konusunda basarisiz oldugu sonucuna
ulagtimisgtir.

Mahmood vd. (2011), Asya Krizi (1997-1999) ve kiiresel ekonomik kriz (2007-2009)
olmak iizere kriz donemlerindeki diisiik fiyatlama olgusunun varligi ile Cin borsasinin etkinligini
incelemislerdir. ilk kez halka arz edilen 626 sirketten olusan drneklem incelemesinde piyasaya
gore diizeltilmis getiri yontemi kullanilmigtir. Caligmanin sonuglarina gore kiiresel ekonomik
krizde halka arz fiyatlamasinin daralma egiliminde oldugu; fakat Asya krizinde diigiik
fiyatlamada %10’luk bir artis oldugu kanitlanmistir. Cin borsasinin etkinliginin sonuglarina
bakildiginda ise her iki kriz doneminde de zayif formda etkin oldugu sonucuna ulasilmistir.

Tiirkiye’de ilk kez halka arz edilen hisse senetlerinin halka arz edildikten sonra kisa vadeli
piyasa performans belirleyicilerini arastiran Macit vd. (2015), arastirmalarinda faaliyet karinin
toplam satiglara orani, toplam borcun toplam varliklara orani ve halka arz biiyiikligii gibi ¢esitli
degiskenlere yer vermiglerdir. Arastirmanin sonuglarina gore halka arz sonrasinda piyasa
performansini belirlemede en 6nemli etkenin halka arz biiyiikliigliniin oldugu ve halka arz edilen
hisselerin yiizdesinin arttikca kisa donemli performansin olumsuz etkilendigi kanitlanmistir.
Tiirkiye {izerine bir bagka c¢alismada Cakir vd. (2017), ¢alismalarinda 1993-2015 donemleri
arasinda BIST’de ilk defa halki arz1 gergeklesen 327 halka arzin kisa, orta ve uzun dénemli
fiyatlar arasindaki iliskisini sicak ve soguk halka arz piyasalarin1 baz alarak incelemiglerdir.
Calismanin sonuglarina gore sicak halka arz piyasasinda kisa dénem i¢in diigiik fiyatlandirmanin
%10,76, soguk piyasada ise asir1 fiyatlandirmanin %10,04 seviyesinde gerceklestigi saptanmustir.
Ayni zamanda halka arzlarda ay etkisi incelendiginde, sicak piyasalarda gerceklesen halka
arzlarin ilk gilin getirisinin %7,29 ve soguk piyasalarda gergeklesen halka arzlarda ise getirinin
%2,96 olarak gerceklestigi kanitlanmustir.

Tungay (2019) galismasinda 2008 Finans Krizi sonrasinda 2010-2017 dénemleri arasinda
BIST’de ilk kez halka arz edilen hisse senetlerinde diisiik fiyatlamanin varligmi ve BIST’in
etkinlik diizeyini 6lgmiistiir. Olay etiidii yontemi kullanilan ¢alismada ele alinan 109 hisse senedi
icin ilk gilin ve kisa vadeli (15 giin) diisiik fiyatlama olgusunun varlig1 kanitlanmistir. Bu sonuglar
dogrultusunda BIST’in yari-etkin formda bir piyasa olmadig1 belirlenmistir. Benzer bir dénem
olarak 2010-2018 donemindeki ilk halka arzlarda yiiksek degerlemeyi ve ilk halka arzlarin ayni
sektorde faaliyet gosteren diger halka agik sirketlere etkisini inceleyen Aver (2021), ise
calismanin sonuclarma gore halka ilk defa arz edilen hisse senetlerinde yliksek fiyatlama
olgusunun olmadig1 ve halka agik olan diger sirketlere bir etkisinin olmadig1 sonucuna varilmigtir.
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Literatlirde ilk halka arzlarin oynakliga etkisini modelleyen calismalar yer almamakla
birlikte, oynaklig1 modelleyen ¢ok sayida ¢aligma vardir. ilk olarak Engle (1982), Birlesik Krallik
enflasyonunun varyans tahminleri i¢in ARCH modellerini kullanan bir ¢alisma yapmustir. Fakat
calismanin asimetrik etkileri yok saymasi ve beklenmedik soklara ge¢ cevap vermesi agisindan
bu model elestirilmistir. Elestirilen bu model sonras1 yeni modeller gelistirilmistir. BIST {izerine
yapilan ¢aligmalarda GACRH modelleri oynakligi modellemek veya oynaklig agiklamada etkili
olan degiskenleri ortaya ¢ikarmak igin ¢ok kez kullanmlmustir. Tuna ve Isabetli (2014)
calismalarinda finansal piyasalardaki ekonomik soklarin BIST100 volatilitesine olan etkisini
2002-2012 wyillart igin aragtirmigtir. S6z konusu g¢alismada ARCH-GARCH zaman serileri
kullanilmis olup, GARCH (1,1) katsayisi yiiksek degerde ¢ikmis ve volatilitenin siireklilik
igerdigi saptanmus, boylece BIST100’iin kriz ve belirsizlik dénemlerinde degiskenliginin arttig1
kamitlanmistir.  BIST100 volatilitelerinin  ARCH, GARCH, EGARCH ve TGARCH
modellerinden hangisi ile daha iyi agiklanabildigini kanitlamak isteyen bir diger ¢alisma ise Kuzu
(2018) olmustur. Calismanin sonuglarina gore ise volatiliteyi en iyi agiklayan asimetrik bir model
olan TGARCH modeli olmustur. Saritas ve Geng (2019), BIST100 getirisindeki volatiliteyi
asimetrik GARCH modelleri ile incelemiglerdir. Ocak 2001 ve Aralik 2018 donemini kapsayan
calismanin sonugclarina gére BIST100’de volatilitenin varligi kanitlannstir.

Yakin donemlerde Covid-19 pandemisinin borsalar lizerindeki etkilerini inceleyen ¢ok
sayida calisma vardir. Bu ¢aligmalardan birinde Cetin (2020), pandeminin etkilerinin en yiiksek
oldugu 23 Mart-24 Nisan 2020 tarihleri arasindaki BIST100 verilerini kullanarak sosyal mesafe
ve sokaga c¢ikma kisitlamasmin ekonomik faaliyetleri etkileme giicii incelemistir. Ekonomik
faaliyetlerin -0.708 diistiigii sonucuna ulasilan ¢alismada, pandeminin hisse senetlerinin fiyatlar
tizerinde negatif bir etkide bulunmadig1 saptanmistir. Covid-19 siirecinde ve Covid-19 dncesinde
BIST100 volatilitesini inceleyen Giimiis ve Ozi¢ (2020), Eyliil 2019 ve Nisan 2020 dénemini
kapsayan bir analiz gerceklestirmistir. Calismada, ARCH-GARCH, EGARCH ve TGARCH
modelleri kullanilmis olup ¢aligmanin sonucuna gore olumsuz haberlerin volatiliteyi daha fazla
arttirdigs ve BIST100°de meydana gelen negatif soklarin pozitif soklardan daha fazla oldugu
sonucuna varilmstir.

Kayral ve Tandogan (2020) BIST100, ABD dolar1, Euro ve altin fiyatlarinin getirileri ve
volatiliteleri tizerindeki Covid-19 etkisini aragtirmistir. Ocak 2015 ile Temmuz 2020 dénemi i¢in
yapilan bu ¢alismada CCC-GARCH modeli kullanilmigtir. Sonug olarak Covid-19 déneminin
BiST100 ve altin getirilerini sinirh diizeyde de olsa arttirdigini kanitlanmuslardir. Ayrica dolardan
euroya dogru pozitif etkili volatilite yayiliminin 2018 yilinda mevcut oldugu; fakat pandemi
doneminde smirh kaldigi sonucuna ulasilmustir. Covid-19 salgminin BIST100 iizerindeki
etkilerinin incelendigi Olmez ve Ekinci (2020) ¢alismasinda, olay calismasi ve GARCH ydntemi
kullanilmigtir. Olay calismasi sonucuna bakildiginda Tiirkiye'de Covid-19 salgiminin ortaya
cikt1g1 ilk giin olan 10 Mart 2020'de BIST100 anormal getiriye sahip oldugu ortaya konmustur.
Biitlin sektorlerin anormal getirilere sahip oldugu ve salgin doneminde olumsuz etkilendikleri
kanitlanmistir. GARCH modeli sonuglarina gore ise Covid-19’un BIST100 iizerinde oynakliga
yol actigr ve etkili oldugu saptanmistir. Olay ¢alismalarimin kullanildigi diger bir arastirmada
Béyiikaslan ve Giinay (2021), Covid-19 salgmimn BIST alt sektér endeks getirilerine etkilerini
incelemislerdir. Caligmanin sonucuna gore salgindan en ¢ok etkilenen sektor endekslerinin banka,
finansal kiralama ve faktoring sirketleri, metal esya ve makine endeksleri oldugu sonucuna
varilmistir. Celik (2021) calismasinda Covid-19’un BIST100 volatilitesine olan etkisini ARCH-
GARCH modelleri ile incelemistir ve ¢aligma sonucuna gére Covid-19’un getiri serisinin
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volatilitesinde negatif soklara neden oldugunu kanitlanustir. imre (2021) ¢alismasinda Covid-19
pandemisinin BIST Sektér Endekslerine olan etkisini EGARCH yéntemi ile arastirmustir.
Calisma sonuglarina gore bilisim, gida ve sigorta sektorlerinin getirisini pozitif etkiledigi, tekstil
ve turizm getirilerini ise negatif etkiledigini kanitlamistir. Volatilitelerde ise bilisim, gida ve
sigorta sektorlerinin volatilitesi pozitif etkilendigi ulasim, turizm ve tekstil-deri sektorlerinin
negatif etkilendigi sonucuna varilmigtir.

Turnacigil (2021) calismasinda Covid-19 krizinin BIST100 volatilitesine etkisini son
yasanan 2008 kiiresel finansal kriz ile karsilastirmistir. BIST100 volatilitesinin 2006-2020
donemi arasinda incelendigi bu calismada ARCH, GARCH, ARCH-M, GARCH-M, TGARCH
ve EGARCH modelleri ile analiz yapilmistir. Covid-19 donemi ve 2008 krizine kukla (0,1)
degiskenler atanarak modeller kurulmustur. Calismanin sonucuna gore 2008 kiiresel finans
krizinin Covid-19 etkisine gore daha fazla BIST100 volatilitesine etkisi oldugu ortaya konmustur.
Bu etkinin 2008 kiiresel finans krizinde daha fazla olmasinin sebebi olarak Covid-19 un dogrudan
finansal kaynakli bir kriz olmamasi olarak yorumlanmistir.

Yildiz ve Aydin (2021) calismalarinda Covid 19’un BIiST100, dolar kuru, Bitcoin ve
gecelik repo faizi tizerindeki etkilerini arastirmiglardir. Ocak 2020 ve Temmuz 2021 verilerini
kapsayan ¢alismada EGARCH modeli kullanilmistir. Calismada Covid-19’un BIST100 ve gram
altin getirilerinde ve ayrica faiz oraninda oynakliklara sebep oldugu; fakat Bitcoin ve dolar kuru
iizerinde bir etkiye sahip olmadigi kanitlanmistir.

Covid-19 pandemisinden kaynakli asimetrik volatilite etkisini GIR-GARCH metodu ile
inceleyen Atas ve Arli (2022) calismalarinda BIST birincil sektdr endeksleri 6rnegi iizerinden
incelemislerdir. Calisma sonucunda asimetrik volatilitenin pandemi donemi ve pandemi dénemi
oncesinde de var oldugu; fakat arastirma sonuglarinda pandemi déneminde daha anlamli sonuglar
alindigr gozlenmistir. Literatiirde vaka sayilarimi degisken olarak kullanan c¢aligmalar da
bulunmaktadir. Farkli yontemlerin kullanildigi bu ¢alismalar arasinda Ersin vd. (2022), Covid-19
vaka sayilariin BIST100’e olan etkilerini incelemislerdir. GARCH, GJR, TGARCH ve dogrusal
olmayan GARCH modellerinden elde edilen bulgularin sonucu istatistiksel olarak anlamlidur.
Pandeminin ilan edildigi tarih olan 11.03.2020 tarihinden baslayarak 11.05.2021 tarihine kadar
alinan giinliik verileri kapsayan calismada negatif veya pozitif haberlerin BIST100’e oldukga
etkisi oldugu kanitlanmaktadir. Atict Ustalar ve Sanlisoy (2021a) calismasinda ise toplam vaka
sayilar1 ve BIST100 kullanilmis olup giinliik olarak aciklanan vaka sayilarindaki artigm
BiST100’iin oynakligin1 arttirdig1 sonucuna ulasiimustir.

Uluslararas1 literatiirde pandemi doneminde hisse senedi borsalarini inceleyen ¢ok sayida
calisma vardir. Onali (2020) ¢alismasinda Covid-19 vakalarimin ABD borsasi {izerindeki etkisini
Dow Jones ve S&P 500 endeksleri i¢in islem hacimlerindeki volatilitenin varligini aragtirmistir.
Nisan 2019 ile Nisan 2020 donemlerinin incelendigi c¢alismada GARCH (1,1) modeli
kullanilmigtir. Calisma sonuglarina gore ilk 3 ayda yasanan liimler ve vaka sayilar1 sebebi ile
Covid-19°’dan ABD borsa endekslerinin biiyiik dlclide etkilendigi gozlenmistir. 15 {ilkeyi
inceleyen Kusumahadi ve Permana (2021), Ocak 2019 ile Haziran 2020 arasinda giinliik veriler
kullanilarak yapilan calijmada ARCH, GARCH ve TGARCH modellerini kullanmistir.
Calismanin sonucuna gore Birlesik Krallik’ta ise Covid-19’un hisse senedi getiri volatilitesine bir
etkisi olmadigi; fakat Italya, Almanya ve Fransa’da hisse senedi getirisi volatilitesini arttirdig
gozlenmistir. ABD, Kanada, Fas, Brezilya ve Giiney Afrika’da da hisse senedi getiri oynakligini
arttirdig; fakat Asya iilkelerinde bu etkinin ¢ok fazla olmadigi sonucuna varilmistir.
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Bora ve Basistha (2020) Covid 19’un etkisini Hindistan borsasi i¢in analiz etmistir.
Analizde GARCH modelleri kullanilmistir. Sonuglar Covid-19 salgininin Hindistan borsasindaki
hisse senedi fiyatlarini etkiledigi, volatiliteyi arttirdig1 ve pandemi déneminde negatif ortalama
getirilerle borsanin kayiplarla kars1 karsiya kaldigmi gostermektedir. Endonezya’daki hisse
senedi piyasasina Covid 19’un etkisini inceleyen bir ¢alisma ise Endri ve digerleridir (2021).
Calismada GARCH (1,2) modeli kullanilmistir. Sonuglar Covid 19’un hisse senedi fiyatlarini ¢ok
biiylik ol¢lide diislirdiigiinii gostermektedir. Alzyadat ve Asfoura (2021) Covid-19 salgininin
Suudi Arabistan borsasi lizerindeki etkisini Mart 2020 ve Agustos 2020 dénemini baz alarak
incelemistir. Ilgili ¢alismada VAR ve ARCH modelleri kullanilmis olup pandeminin borsa
getirileri iizerinde olumsuz etkisinin oldugu kanitlanmustir. Yilmaz ve Ath (2022), Covid-19’un
BIST100, FTSE 100, NIKKEI 225 VE S&P 500 endeksleri iizerine etkisini Box-Jenkins
modelleri ile ARCH-GARCH ailesi modellerini kullanarak ¢alismuslardir. Calisma sonuglarina
gdre BIST100 ve NIKKEI 225 endekslerinin asimetrik etkiye sahip olmadigi FTSE 100 ve S&P
500 endekslerinin ise asimetrik etkiye sahip oldugu sonucuna varilmstir. Atict Ustalar ve
Sanlisoy (2021b), Covid-19 krizinin Tirkiye ve G7 iilkelerinin borsa oynakliklar1 tizerindeki
etkisini incelemislerdir. Calismada EGARCH(1,1) modeli kullanilmis olup g¢aligmanin sonucuna
gore Covid-19 krizinin Japonya, Kanada, Fransa ve Tiirkiye’nin hisse senedi piyasasinda
oynakliklara sebep oldugu kanitlanmistir.

Sirket hisse senetleri ilizerine de yapilan calismalar vardir. Singirankabo vd. (2021)
calismalarinda Covid-19’un hisse senedi oynakliklarina olan etkisini arastirmiglardir. Ruanda
Borsasi’ndaki 4 sirketin (BOK, KCB, BLR, EQTY) hisse senedi oynakliklarimi inceledikleri
calismada ARCH modellerini kullanmislardir. Calismanin sonucuna gére BOK sirketinde ARCH
etkisinin oldugu ve yiiksek volatiliteye sahip oldugu; fakat diger sirketlere ARCH etkisinin
anlamli sonuglar1 olmadig1 saptanmstir.

3. Veri ve Yontem

2018-2021 tarihleri arasinda toplamda 4 yil1 kapsayan donem igin ilk defa halka arz edilen
36 hisse senedinin BIST100’e ait giinliik kapanis fiyatlar: ile elde edilen getirinin volatiliteye
etkisi olayin segilen giinlerinde degisken degeri 1 ve diger giinlerde ise 0’a esit olan 4 adet kukla
degisken ile arastirilmistir. Kukla degiskenler olusturulurken ilk halka arzin gergeklestigi giinlerin
birbirine yakinligi nedeni ile en uzun siire 10 giin olarak belirlenmistir. Caligmada pandemi
doénemi etkisini gorebilmek amaci ile Covid-19 dénemi 6ncesi ve Covid-19 dénemi olmak iizere
iki donem belirlenmistir. Covid-19 donemi oncesi 01/01/2018-31/12/2019 tarihleri arasini
kapsamaktadir. Covid-19 dénemi ise 01/01/2020-28/9/2021 tarihleri arasini kapsamaktadir.
Calismada oncelikle degiskenlerin duraganliklar: sinanmistir. Ardindan getirileri en iyi agiklayan
ARMA(p,q) modelleri belirlenmis ve daha sonra ilk halka arzlarin BIST 100 Endeksi’nin
volatilitesine etkisi GARCH modelleri yardimiyla arastirilmistir. Calismada kullanilan veriler
Refinitiv Eikon veri tabanindan elde edilmis ve Eviews 10 programindan yararlanilarak analiz
edilmistir.

Her iki donemde de bagimli degisken olarak BIST100 getirisi ve kukla degisken olarak
asagidaki degiskenler lizerinde ¢aligilmistir:

Kuklal: ilk kez halka arz olan hisse senedinin halka arz edildigi giin (0;0)

Kukla2: Tlk kez halka arz olan hisse senedinin halka arz edilmeden énceki 5 giin (-5;0)
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Kukla3: Ilk kez halka arz olan hisse senedinin halka arz edildigi giinii iceren ve devam eden
toplam 5 giin (0;+5)

Kukla4: Ik kez halka arz olan hisse senedinin halka arz edildigi giinii iceren ve devam eden
toplam 10 giin (0; +10)

Zaman serileri genellikle duragan degildir. Diger bir deyisle, finansal zaman serileri sabit
bir ortalamaya ve sabit bir varyansa sahip degildir. Ozellikle finansal zaman serilerinin degisen
varyansa sahip olmalar1 nedeni ile gelistirilen yontemlerden ilki Engle (1982) tarafindan ortaya
atilan otoregresif kosullu degisen varyans modeli olan ARCH modelidir. Model yetersiz kaldigt
konusunda elestiriler almigtir ve GARCH Bollerslev (1986) tarafindan gelistirilmistir.

Calismada, endekslere ait en uygun modelin bulunmas: ig¢in ¢ok sayida ARMA(p,q)
modelleri denenmis ve anlamli modeller tespit edilmistir. Genel olarak ARMA(p,q) modelleri
asagidaki gibi ifade edilir:

P q
Ve = Z 0;ye—i + Z iU + U + U 1)
i=1 i=1

Getirileri en iyi agiklayan modeller belirlendikten sonra her bir model icin GARCH modeli
uygulanmigtir. Kosullu varyansa sahip olan hata terimlerini ge¢mis donem hata terimlerinin
karelerinin fonksiyonu olarak ifade edilen ARCH modeli, Engle (1982) tarafindan gelistirilmistir.
Modelde kosulsuz varyans sabit iken, kosullu varyans ise zaman igerisinde degisim halindedir
(Engle, 1982). Model asagidaki gibidir (Sarikovanlik vd., 2019).

Utz :Var((ut|ut—1,ut—2,ut—3 ....... )= [(ut'E(ut))Z|ut—1,ut—2,ut—3 ....... ]

)
Modelde kosullu varyans, bir onceki déonem hata karesine baghidir. Modelin tamami
asagidaki gibidir (Sarikovanlik vd., 2019):

Ve = Be + B2Xor + B3 Xae + BaXae + ugu~N(0,0¢) @)
O-tz =AQay + alug_l
Hata modellerinin gecikme uzunluklarina (q) goére model genisletildiginde ARCH (q)
asagidaki halini alir:

of = ag + ayuf_q + auf_, + azuf 3 + agui_, (4)

Literatiirde ht notasyonu ile gosterilen kosullu varyans modeli asagidaki gibi

yazilabilmektedir:
Yt = Bt + B2Xor + B3 X3 + BaXae + ueu ~N(0, hy) )
he = ag + aquf—y + axuf_, + azuf_z + agui,
Modelin gegerli olabilmesi, ag >0 ve a; >0, i=1, 2,...... q kisitlarina baghdir. a;’lerin

negatif deger almayip, her biri ve toplamlari birden kiigiik olmalidir (Cene ve Demir, 2012).

GARCH modeli Bollerslev (1986) tarafindan ortaya atilmigtir. GARCH modellerinde hata
terimlerinin varyanst hem kendi ge¢mis degerlerinden hem de kosullu varyans degerlerinden
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etkilenmektedir. GARCH modelinde volatilitenin pozitif ve negatif soklara karsi simetrik tepki
verdigi varsayilmaktadir. GARCH (p,q) modeli asagidaki gibi ifade edilir:

q 14
w>0;ai20;ﬁj20;2ai+2ﬁi<1
i=1 =1

) ; (6)
ht =w +Zﬁjht_1 +Zaju?_i
j=1 i=1

4. Ampirik Bulgular

Calismada, ilk halka arzlarin BIST 100 Endeksi’nin volatilitesine etkisi iki farkli dénemde
incelendigi icin analizlerden elde edilen bulgular, Covid-19 dénemi oncesi ve Covid-19
doneminden elde edilen bulgular seklinde sunulmustur.

4.1. Covid-19 Dénemi Oncesine Ait Bulgular

Covid-19 donemi oncesi halka arz edilen hisse senetleri Tablo 1’deki gibidir. Bu boliimde
Covid-19 dénemi &ncesi ilk kez halka arz edilen hisse senetlerinin BIST100iin volatilitesine olan
etkisi kukla degiskenler ile arastirilmaktadir. Kukla degiskenler olarak 4 adet kukla degisken
olusturulmustur.

Tablo 1. Covid-19 Dénemi Oncesi i1k Kez Halka Arz Edilen Hisse Senetleri

Borsada islem

Yillar Sirket Adi Gorme Tarihi

Safkar Ege Sogutmacilik Klima Soguk Hava Tesisleri Thracat ve Ithalat

2018 AS 16.01.2018
2018 Trabzon Liman Isletmeciligi A.S. 24.01.2018
2018 Enerjisa Enerji A.S. 08.02.2018
2018 MLP Saglik Hizmetleri A.S. 13.02.2018
2018 Peker Gayrimenkul Yatirim Ortakligi A.S. 21.02.2018
2018 Trend Gayrimenkul Yatirim Ortakligi A.S. 23.02.2018
2018 Kafein Yazilim Hizmetleri Ticaret A.S. 16.05.2018
2018 Sok Marketler Ticaret A.S. 18.05.2018
2018 Formet Celik Kap1 Sanayi ve Ticaret A.S. 22.05.2018
2019 Smartiks Yazilim A.S. 16.05.2019
2019 Ceo Event Medya A.S. 31.05.2019
2019 Derliiks Deri Sanayi ve Ticaret A.S. 02.07.2019
2019 Naturel Yenilenebilir Enerji A.S. 08.08.2019
2019 Yiikselen Celik A.S. 14.11.2019
2019 Papilon Giivenlik Sistemleri Bilisim Mithendislik Hizmetleri ithalat 06.12.2019
Thracat A.S.

Kaynak: Refinitiv Eikon Veritabani

Sekil 1°de Covid-19 dénemi &ncesinde BIST100’iin kapanis fiyatlarinin tarihsel verilerinin
grafiksel olarak gdsterimi yer almaktadir. Sekil 1’de goriildiigii iizere BIST100 Endeksi’nde
zaman iginde inis-gikislar yasandig1 ve trendlerin olustugu goriilmektedir. Dolayistyla BIST 100
Endeksi’nin fiyat grafigi, serinin diizeyde duragan olmadigina dair 6n bilgi vermektedir.
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Sekil 1. BIST100 Endeks Kapams Fiyatlarinin 2018-2019 Zaman Grafigi

Calismada BIST100’{in (t) giiniindeki getirisi (Ri;) asagidaki formiil ile hesaplanmistir.
Formiilde (Pi¢) BIST100’{in t giiniindeki kapans fiyatini, (Pis.1) ise aym1 BIST100 endeksinin bir
onceki giinkii kapanis fiyatin1 ifade etmektedir:

Pyg
R;, = . -1 7
it (Pl't_1> ( )

Sekil 2, BIST 100 Endeksi’nin 7 numarali formiil ile hesaplanan getirisinin 2018-2019
donemine ait zaman grafigini gostermektedir. Grafik, BIST 100 Endeks getiri serisinin duragan
olduguna isaret etmektedir. Ancak serinin duragan olup olmadigi, birim kok testi ile de

arastirilmstir.
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Sekil 2. BIST100 Endeks Getirisinin 2018-2019 Zaman Grafigi

Tablo 2°de BIST100 getirisine iliskin tanimlayict istatistiklere yer verilmistir. 500 gdzlem
i¢in Slglimlenen tanimlayici istatistikler incelenmistir. Serilerin ortalama degeri pozitif oldugu
igin BIST100’iin ortalama getirisinin pozitif oldugu goriilmektedir. Bununla birlikte serinin
maksimum getirisi %4, minimum getirisi ise -%5’tir.
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Kurtosis (Basiklik) degeri normal dagilim egrisinin ne kadar dik veya basik oldugunu
gosteren tanimlayict bir istatistiktir. Serinin Kurtosis (basiklik) degeri pozitif oldugu i¢in seri
normale gére daha diktir. BIST100 getirisinin basiklik degeri pozitif deger almaktadir ve dagilim
egrileri normale gore daha diktir.

Skewness (garpiklik) degeri negatif oldugu i¢in serinin normal dagilmadigi ve sola ¢arpik
oldugu sonucuna ulasilmistir. Ayrica Jarque-Bera degerinin yiiksek ¢ikmasi serinin normal
dagilmadigi sonucunu desteklemektedir.

Tablo 2. Tammlayic Istatistikler

Istatistik Getiri
Ortalama 0.000075
Medyan 0.000269
Maksimum 0.041251
Minimum -0.056721
Standart Sapma 0.013470
Carpiklik -0.332639
Basiklik 4196215
Jarque-Bera 39.03179
Olasilik 0.000000
Gozlem 500

Tammlayic istatistik test sonuclarindan sonra BIST100 getirisinin duraganlik gdsterip
gostermedigini kesin olarak test etmek i¢in Augmented Dickey Fuller Testi (ADF) ve Phillips
Perron (PP) Testi uygulanmistir ve elde edilen sonuglar Tablo 3’te verilmistir. Tablo 3’te
goriildiigii {izere BIST100 endeks getiri serisinin diizey degerinde duragan oldugu sonucuna
ulasilmaktadir.

Tablo 3. BiST100 Getirilerinin I(0) Diizeyinde Duraganhk Testleri

Sabitsiz-Trendsiz Sabitli Sabitli-Trendli
ADF Test Istatistigi -21.38 -21.36 -12.94
Olasilik 0.000 0.000 0.000
1% -2.56 -3.44 -3.97
Sabitsiz-Trendsiz Sabitli Sabitli-Trendli
PP Birim K6k Testi Istatistigi -21.02 -21.02 -20.99
Olasilik 0.000 0.000 0.000
1% -2.57 -3.44 -3.97

Serinin duraganhig: test edildikten sonra BIST100 getirisine ait en uygun ARMA (p,q)
modelinin bulunmast i¢in ¢esitli ARMA (p,q) modelleri tespit edilmis ve en uygun olan modelin
ARMA (2,2) oldugu tespit edilmistir. Bagimli degisken BIST100 getiri serisine en uygun ARMA
(2,2) modeli ve sonuglar1 Tablo 4’te goriilmektedir. Calismanin hedefi halka arzlarin volatiliteyi
aciklamadaki rolii olmasi nedeni ile temel GARCH modeli (GARCH (1,1)) kullanilmistir ve
sonuglar Tablo 5’te goriilmektedir.
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Tablo 4. ARMA Modelleri

Degiskenler Katsay1 Std. Hata z-Istatistigi Olasihik

AR(1) 0.745960 0.017723 42.09004 0.00000

AR(2) -0.933156 0.014972 -62.32845 0.00000

MA(1) -0.754027 0.006688 -112.7406 0.00000

MA(2) 0.991452 0.004054 244.5474 0.00000

R-squared 0.025838  Mean dependent var 0.000062
Adjusted R-squared 0.019922  S.D. dependent var 0.013458
S.E. of regression 0.013323  Akaike info criterion -5.805909
Sum squared resid 0.087690  Schwarz criterion -5.746724
Log likelihood 1452.671  Hannan-Quinn criter -5.782681
Durbin-Watson stat 1.925007

Kuklal degiskeni ilk kez halka arz olan hisse senedinin halka arz edildigi giinii (0;0),
Kukla2 degiskeni ilk kez halka arz olan hisse senedinin halka arz edilmeden onceki 5 giinii (-5;0),
Kukla3 degiskeni ilk kez halka arz olan hisse senedinin halka arz edildigi giinii igeren ve devam
eden toplam 5 giinii (0;+5) ve Kukla4 degiskeni ilk kez halka arz olan hisse senedinin halka arz
edildigi giinii igeren ve devam eden toplam 10 giinii (0;+10) ifade etmektedir.

Kuklal, Kukla2, Kukla3 ve Kukla4 degiskenlerine iliskin sonuglar Tablo 5’in sirasiyla A,
B, C ve D panellerinde yer almaktadir. Tablo 5 Panel A’da goriildiigii iizere, Kuklal degiskenine
ait katsay1 istatistiksel olarak anlamli degildir. Panel B’ye bakildiginda, ayni sonucun Kukla2
degiskeni icin de gegerli oldugu goriilmektedir. Dolayisiyla Covid-19 donemi 6ncesinde ilk halka
arzlar, halka arzin gerceklestigi giinde (0;0) ve halka arzin gegeklestigi giin ile halka arzdan
onceki 5 giinliik zaman diliminde (-5;0) BIST 100 volatilitesinde istatistiksel olarak anlaml1 bir
etkiye sahip degildir.

Panel C ve Panel D’de yer alan sonuglara gore, Kukla3 ve Kukla4 degiskenlerine ait
katsayilar negatif ve %5 Onem seviyesinde istatistiksel olarak anlamlidir. S6z konusu
degiskenlere ait katsayilarin negatif ve anlamli olmasi, ilk halka arzlarin, halka arzin gergeklestigi
giin ile takip eden 5 giinliik (0;+5) ve 10 giinliik (0;+10) zaman dilimlerinde BIST 100
volatilitesinde azalisa yol agtig1 goriilmektedir. Ozetle, ilk halka arzlar, halka arz edilme tarihinde
ve halka arzdan 6nceki 5 glinlik donemde endeks getiri volatilitesini etkilememektedir. Ancak
halka arz tarihinden sonraki 5 ve 10 giinliik donemlerde endeks volatilitesini azaltmaktadir.

Tablo 5. Covid-19 Déonemi Oncesi GARCH Sonuglari

Degiskenler Katsay1 Std. Hata z-istatistigi Olasihk

C 0.000014 0.000008 1.652999 0.0983
< RESID(-1)"2 0.067841 0.023761 2.855108 0.0043
= GARCH(-1) 0.853547 0.062267 13.70781 0.0000
S KUKLA1 -0.00002 0.000023 -1.027404 0.3042
8 Adjusted R-squared 0.025365

Akaike info criterion -5.804528

Schwarz criterion -5.736888

Log likelihood 1453.327
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Tablo 5. Devamm

Degiskenler Katsay1 Std. Hata z-Istatistigi Olasihik

C 0.000018 0.000010 1.834287 0.0666
0 RESID(-1)"2 0.098867 0.031547 3.133966 0.0017
= GARCH(-1) 0.798883 0.074667 10.69934 0.0000
S KUKLA2 0.000001 0.000008 0.184193 0.8539
e Adjusted R-squared 0.019957

Akaike info criterion -5.801949

Schwarz criterion -5.734309

Log likelihood 1452.685

Degiskenler Katsay1 Std. Hata z-Istatistigi Olasihk

C 0.000008 0.000005 1.662341 0.0964
O RESID(-1)"2 0.041134 0.018173 2.263443 0.0236
= GARCH(-1) 0.916853 0.037902 24.19016 0.0000
g KUKLA3 -0.000008 0.000003 -2.164205 0.0304
8 Adjusted R-squared 0.025274

Akaike info criterion -5.805784

Schwarz criterion -5.738144

Log likelihood 1453.640

Degiskenler Katsay1 Std. Hata z-istatistigi Olasihik

C 0.000009 0.000004 1.995232 0.0460
a RESID(-1)"2 0.02640 0.017561 1.503323 0.1328
< GARCH(-1) 0.928768 0.034057 27.27095 0.0000
S KUKLA4 -0.000007 0.000003 -2.229529 0.0258
o Adjusted R-squared 0.039529

Akaike info criterion -5.841744

Schwarz criterion -5.774103

Log likelihood 1462.594

4.2. Covid-19 Donemine Ait Bulgular

Covid-19 dénemi oncesi halka arz edilen hisse senetleri Tablo 6’da bulunmaktadir. Bu
boliimde Pandemi dénemi dncesi ilk kez halka arz edilen hisse senetlerinin BIST100 volatilitesine
olan etkisi kukla degiskenler ile arastirilmaktadir. Kukla degiskenler olarak 4 adet kukla degisken
belirlenmistir.
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Tablo 6. Covid-19 Dénemi ilk Kez Halka Arz Edilen Hisse Senetleri
Yillar Sirket Adi

Borsada islem
Gorme Tarihi

2020 ARD Grup Bilisim Teknolojileri A.S. 06.02.2020
2020 Bayrak EBT Taban Sanayi ve Ticaret A.S. 03.06.2020
2020 Fade Gida Yatirim Sanayi Ticaret A.S. 06.08.2020
2020 Dinamik Is1 Makina Yalittim Malzemeleri Sanayi ve Ticaret A.S. 03.09.2020
2020 Esenboga Elektrik 09.10.2020
2020 Kontrolmatik Teknoloji Enerji ve Miihendislik A.S. 19.10.2020
2020 Kervan Gida San. ve Tic. A.S. 04.12.2020
2020  Arzum Elektrikli Ev Aletleri Sanayi ve Ticaret A.S. 04.12.2020
2021 Isik Plastik Sanayi ve Dis Ticaret Pazarlama A.S. 28.01.2021
2021  Tiirk Ilag Serum Sanayi A.S. 05.03.2021
2021 Naturelgaz Sanayi ve Ticaret A.S 01.04.2021
2021 Matriks Bilgi Dagitim Hizmetleri A.S. 06.04.2021
2021 Can2 Termik A.S. 30.04.2021
2021  Tureks Turizm Tagimacilik A.S. 08.04.2021
2021 Qua Granite Hayal Yap1 ve Uriinleri Sanayi Ticaret A.S. 09.04.2021
2021 Biotrend Cevre ve Enerji Yatirimlar: A.S. 28.04.2021
2021 Galata Wind Enerji A.S. 22.04.2021
2021 Aydem Yenilenebilir Enerji A.S. 29.04.2021
2021 Ziraat Gayrimenkul Yatirim Ortakligi A.S. 06.05.2021
2021 Penta Teknoloji Uriinleri Dagitim Ticaret A.S 17.05.2021
2021 Kalekim Kimyevi Maddeler Sanayi ve Ticaret A.S. 18.05.2021

Kaynak: Refinitiv Eikon Veritabani

Sekil 3’te Covid-19 déneminde BIST 100 Endeksi’nin 2020-2021 déneminde kapanis
fiyatlarina ait tarihsel verilerin grafiksel olarak gosterimi yer almaktadir. Grafik incelendiginde,
Covid-19 déneminde BIST 100 Endeksi fiyat serisinin duragan bir yapiya sahip olmadig
goriilmektedir.
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Sekil 3. BIST100 Endeks Kapanis Fiyatlarinin 2020-2021 Zaman Grafigi

Covid-19 déneminde BIST 100 Endeksi’nin giinliik getirileri de 7 numaral formiil
kullanilarak hesaplanmig ve grafiksel gosterimi Sekil 4 ‘te sunulmustur. Sekil incelendiginde,
Covid-19 déneminde BIST 100 Endeksi getiri serisinin duragan bir yapiya sahip oldugu
sOylenebilir.
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Sekil 4. BIST100 Getirisinin 2020-2021 Zaman Grafigi

Tablo 7°de BIST100 getirisine iliskin tanimlayict istatistiklere yer verilmistir. 434 gdzlem
icin Olglimlenen tanimlayict istatistiklere gore, serinin ortalama degeri pozitif oldugu igin
BiST100 ortalama getirisinin pozitif getiriye sahip oldugu goriilmektedir. Bununla birlikte serinin
maksimum getirisi %5, minimum getirisinin ise -%9’dur.

Kurtosis (basiklik) degeri normal dagilim egrisinin ne kadar dik veya basik oldugu gosterir.
Serinin Kurtosis (basiklik) degeri pozitif oldugu i¢in egrinin normale gére daha dik oldugu ifade
edilebilir. BIST100 getirisine gore basiklik degeri pozitiftir, normal dagilima gore daha diktir.

Skewness (garpiklik) degeri negatif oldugu i¢in serinin normal dagilmadigi ve sola garpik
oldugu sonucuna ulasilmistir. Ayrica Jarque-Bera degerinin yiiksek ¢ikmasi serinin normal
dagilmadigi sonucunu desteklemektedir.

Tablo 7. Tammlayia istatistikler

Istatistik Getiri

Ortalama 0.000558
Medyan 0.001619
Maksimum 0.059825
Minimum -0.097934
Standart Sapma 0.015374
Carpiklik -1.349555
Basiklik 10.24857
Jarque-Bera 1081.872
Olasilik 0.000000
Gozlem 434

Tammlayic1 istatistik test sonuglarindan sonra BIST100 endeks getirisinin duraganlik
gosterip gostermedigini test etmek icin Augmented Dickey Fuller Testi (ADF) ve Phillips Perron
(PP) Testi uygulanmistir ve elde edilen sonuglar Tablo 8’de verilmistir. Her iki birim kok
testinden elde edilen sonuglar, BIST100 serisinin diizeyde duragan oldugunu gostermektedir.
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Tablo 8. BIST100 Endeksi Getirilerinin I(0) Diizeyinde Duraganlik Testleri

Sabitsiz-Trendsiz Sabitli Sabitli-Trendli
ADF Test Istatistigi -21.38 -12.96 -12.94
Olasilik 0.000 0.000 0.000
1% -2.57 -3.44 -3.97
Sabitsiz-Trendsiz Sabitli Sabitli-Trendli
PP Birim Kok Testi Istatistigi -21.41 -21.39 -21.47
Olasilik 0.000 0.000 0.000
1% -2.56 -3.44 -3.97

Serinin duraganhig: test edildikten sonra BIST100 getirisine ait en uygun ARMA (p,q)
modelinin bulunmasi igin gesitli ARMA (p,q) modelleri tespit edilmis ve en uygun olan modelin
ARMA (2,2) oldugu tespit edilmistir. Bagimli degisken BIST100 getiri serisine en uygun ARMA
(2,2) modeli ve sonuglart Tablo 9’da goriilmektedir. Caligmanin hedefi halka arzlarin volatiliteyi
agiklamadaki rolii olmasi nedeni ile temel GARCH modeli (GARCH (1,1)) kullanilmistir ve
sonuglar Tablo 10’da goriilmektedir.

Tablo 9. ARMA Modelleri

Degiskenler Katsay1 Std. Hata z-istatistigi Olasihik

AR(1) 1.355144 0.076435 17.72929 0.00000

AR(2) -0.849359 0.079470 -10.68783 0.00000

MA(1) -1.394815 0.061684 -22.61216 0.00000

MA(2) 0.905787 0.065290 13.87332 0.00000

R-squared 0.020981  Mean dependent var 0.000575
Adjusted R-squared 0.014118 S.D. dependent var 0.015368
S.E. of regression 0.015259  Akaike info criterion -5.610492
Sum squared resid 0.099656  Schwarz criterion -5.544569
Log likelihood 1218.866  Hannan-Quinn criter -5.584466
Durbin-Watson stat 1.958006

Kuklal, Kukla2, Kukla3 ve Kukla4 degiskenlerine iligkin sonuglar Tablo 10’da sirastyla
A, B, C ve D panellerinde yer almaktadir. Tablo 10 Panel B incelendiginde, Kukla2 degiskenine
ait katsayi istatistiksel olarak anlamli degildir. Buna gore, halka arzin geceklestigi giin ile halka
arzdan onceki 5 giinliik dénemde (-5;0) ilk halka arzlar BIST 100 Endeks getirisinin
volatilitesinde istatistiksel olarak anlamli bir etkiye sahip degildir.

Panel A ve Panel C’de yer alan Kuklal ve Kukla3 degiskenlerine ait katsayilar negatif ve
strasiyla %1 ve %5 Onem seviyesinde istatistiksel olarak anlamlidir. S6z konusu degiskenlere ait
katsayilarin negatif ve anlamli olmasi, halka arzin gergeklestigi giinde (0;0) ve halka arzin
gerceklestigi giin ile takip eden 5 giinliik dénemde (0;+5), ilk halka arzlarm BIST 100 Endeks
getirisinin volatilitesinde azalttigini gostermektedir. Kukla4 i¢in yapilan analiz sonuglarma (Panel
D) gore, degiskene ait katsay1 istatistiksel olarak %1 6nem seviyesinde anlamli ancak isareti
pozitiftir. Bu durum, halka arzin gegeklestigi giin ile sonraki 10 giinliikk donemde (0;10) ilk halka
arzlarin BIST 100 Endeks getirisinin volatilitesinde artisa yol agtigim gdstermektedir.

Covid-19 donemi Oncesi ve Covid-19 doénemi karsilastirildiginda su sonuglar ortaya
¢ikmaktadr. Tlk halka arzlarin 5 giin 6ncesine (-5;0) ve 5 giin sonrasina ait (0;+5) dénemler igin,
Covid-19 donemi Oncesi ve Covid-19 doneminde aymi sonuglara ulasilmistir. Ancak diger
donemlerde ((0;0) ve (0;+10)) sonuglar farklilasmaktadir.
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[k halka arzlarm 5 giin dncesi dénemde (-5;0), hem Covid-19 dénemi éncesinde hem de
Covid-19 déneminde ilk halka arzlarm BIST 100 Endeksinin getiri volatilitesinde istatistiksel
olarak anlamli bir etkisi bulunmamaktadir. Ancak ilk halka arzlarin gergeklestigi giinde (0;0),
Covid-19 donemi oncesinde istatistiksel olarak anlamli bir etki yokken, Covid-19 déneminde ilk
halka arzlar endeks volatilitesini azaltmustir. Ilk halka arzlarin gerceklestigi giin ile sonraki 5
giinliik donemde (0;+5) ise, hem Covid-19 dénemi Oncesinde hem de Covid-19 doneminde ilk
halka arzlar endeks volatilitesini azaltmistir. Covid-19 donemi Oncesinde, ilk halka arzlarin
gerceklestigi giin ile sonraki 10 giinliik donemde (0;+10) ilk halka arzlar endeks volatilitesini
azaltirken, Covid-19 doneminde artirmistir.

Tablo 10. Covid-19 Dénemi GARCH Sonuclar:

Degiskenler Katsay1 Std. Hata z-Istatistigi Olasihik

C 0.000030 0.000007 4.294781 0.0000
< RESID(-1)"2 0.110303 0.034375 3.208784 0.0013
< GARCH(-1) 0.769988 0.056743 13.56966 0.0000
S KUKLA1 -0.00005 0.000014 -3.756019 0.0002
o Adjusted R-squared 0.014022

Akaike info criterion -5.617630

Schwarz criterion -5.542289

Log likelihood 1221.408

Degiskenler Katsay1 Std. Hata  z-Istatistigi Olasilik

C 0.000028 0.0000095 2.965573 0.0030
- RESID(-1)"2 0.101460 0.03564 2.846772 0.0044
< GARCH(-1) 0.782039 0.072031 10.85693 0.0000
S KUKLA2 -0.000008 0.00000615 -1.356436 0.1750
8 "Adjusted R-squared 0.013936

Akaike info criterion -5.607245

Schwarz criterion -5.531904

Log likelihood 1.219165

Degiskenler Katsay1 Std. Hata  z-istatistigi Olasihk

C 0.000037 0.00000982 3.855473 0.0001
O RESID(-1)"2 0.109390 0.037289 2.933607 0.0034
= GARCH(-1) 0.736601 0.072155 10.20853 0.0000
g KUKLA3 -0.000012 0.00000523 -2.306237 0.0211
o Adjusted R-squared 0.004557

Akaike info criterion -5.594986

Schwarz criterion -5.519644

Log likelihood 1216.517

Degiskenler Katsay1 Std. Hata z-istatistigi Olasihk

C 0.000013 0.000007 1.778740 0.0753
a RESID(-1)"2 0.086264 0.025410 3.394808 0.0007
= GARCH(-1) 0.836503 0.056902 14.70070 0.0000
g KUKLA4 0.000011 0.000004 2.711459 0.0067
o Adjusted R-squared 0.013272

Akaike info criterion -5.612381

Schwarz criterion -5.537040

Log likelihood 1220.274
5. Sonuc¢

2019 yilinda Cin’de ortaya ¢ikip kisa siirede tiim diinyaya yayilan Covid-19 biiyiik panik
ve endiseye yol agmakla birlikte diinya ekonomisini olumsuz bir sekilde etkilemistir. Bu
durumdan ilk etkilenen finansal piyasalar olmustur. Risk ve belirsizliklerin arttigi finansal
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piyasalardaki oynak yapi finansal enstriimanlara yatirim yapmak isteyen yatirimeilarin kararlarini
etkilemektedir. Diger yandan pandemide hizli bir toparlanma siireci yasayan borsalar artan bir
sekilde yatirimcilarin ilgisini ¢ekmis ve ¢ok sayida yeni yatirimci hisse senedi yatirimi yapmaya
baslamistir. Pandeminin ilk déneminde ekonomilerin toparlanmasi adina genisletici para
politikasi uygulayan merkez bankalar1 da artan likiditenin borsalara yonelmesini saglayarak halka
arz i¢in ¢ekici ortamin yaratilmasini desteklemistir.

Bu ¢alismada ilk halka arzlarin BIST100 volatilitesine olan etkisi GARCH (1,1) modeli ile
aragtirtlmigtir. Covid-19’un etkisinin goriilebilmesi amaci ile analizler Covid-19 dénemi 6ncesi
ve Covid-19 donemi olmak iizere iki dénem iizerinden gergeklestirilmistir.

Kriz dénemleri, piyasalarda risklerin ve hatta belirsizligin arttig1 donemlerdir. Ongériilerin
zor oldugu bu dénemlerde piyasalarda oynaklik artabilmektedir. Covid-19 déneminde halka
arzlarin artig gostermesi ve yatirimcilarin hisse senedi piyasasina olan yogun ilgisi endeks
volatilitesine olan etkinin arastirilmasini gerektirmistir. Kriz donemlerinde artan volatiliteyi
incelemek amaci ile yapilan ¢alismanin sonucuna gore Covid-19 dénemi Oncesinde ilk halka
arzlarin BIST100 volatilitesine olan etkisi halka arz edildigi giin istatistiksel olarak anlaml1 bir
sonug vermediginden dolay1 endekse bir etkisi olmadig1 gézlenmistir; fakat Covid-19 déneminde
hisse senetlerinin halka arz edildigi giin BIST100 endeks getirisinin volatilitesinde azalisa sebep
oldugu sonucuna ulagilmigtir. Hisse senetlerinin halka arz edilmeden 5 giin dncesinin her iki
donemde de istatistiksel olarak anlamli olmadigi, endeksin volatilitesine herhangi bir etkisi
olmadig1 sonucuna vartlmigtir. Hisse senetlerinin halka arz edildigi giin ile birlikte 5 giin i¢in her
iki donemde de BIST100 volatilitesinde azalisa sebep oldugu kanitlanmustir. Halka arzlarin
volatilitedeki azalis yoniindeki etkisi, pandemi 6ncesi ve pandemi siirecinde halka arzlarin riski
azaltti§1 yoniinde yorumlanabilir. Diger yandan halka arz giinlinden sonraki 10 giine bakildiginda
ise Covid-19 dénemi 6ncesinde BIST100 volatilitesinde azalisa, Covid-19 déneminde ise artisa
sebep oldugu gozlenmistir.

Halka arzlar isletmelere dogrudan fon transferi saglarken, sermaye yapisinin iginde
Ozsermayenin oranini arttirarak yeniden borglanabilmesini de kolaylastirmaktadir. Diger yandan
itibar1 artan igletmelerde bor¢lanma maliyetleri de diismektedir. Boylece dolayli olarak da
isletmenin finansman giicii artmaktadir. Halka arzlarin sermaye piyasalarinin gelisimine katkilar
cok yonlii olmakla beraber bu ¢calismanin bulgular1 halka arzlarin genellikle piyasalarda oynakligi
azaltici etkileri oldugu yoniindedir. 2022 yili iginde Borsa Istanbul’da pay piyasalarina yatirim
yapanlarin sayisi 3 milyonu ge¢mistir. Kamu otoriteleri yatirimcilarin sermaye piyasalarina olan
artan ilgisini, igletmelerin finansman ihtiyaglarini karsilayan halka arzlar i¢in firsat olarak gérmeli
ve isletmeleri tesvik etmelidir. Arastirmacilara artan yatirimci ilgisi ve artan halka arzlar
nedeniyle sektor farkliliklarini da dikkate alarak daha genis 6rneklemler ile yeni ¢alismalarda
bulunmalar 6nerilir.

Arastirma ve Yayin Etigi Beyam
Etik kurul izni ve/veya yasal/6zel izin alinmasina gerek olmayan bu ¢aligmada aragtirma ve yayin etigine

uyulmustur.

Arastirmacilarin Katki Oranmi1 Beyani

Birinci yazar makaleye %60 ve ikinci yazar makaleye %40 oraninda katki saglamig olduklarin1 beyan
etmektedir.

Arastirmacilarin Cikar Catismasi Beyam
Bu ¢alismada herhangi bir potansiyel ¢ikar ¢atismasi bulunmamaktadir.
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INITIAL PUBLIC OFFERINGS EFFECT ON BIST100 INDEX: COVID-19
PERIOD

EXTENDED SUMMARY

Purpose

While the Covid-19 pandemic’s impact on the stock markets was a major collapse and a
rapid recovery process in the first quarter of 2020, it caused a great interest in the financial markets
and an increase in the number of investors. The rise in the financial markets, especially after the
discovery of the vaccine, brought along a large number of initial public offerings (IPO). In this
study, the effect of 36 stocks offered to the public for the first time in the pre-Covid-19 period
(2018-2019) and Covid-19 period (2020-2021) on the volatility of the BIST100 index was
investigated. In the literature, the effect of stocks offered to the public using dummy variables on
the volatility is very limited. Moreover, there is not any study on BIST100 examining IPO’s effect
on volatility during and before the pandemic period.

Literature Review

While the Covid-19 pandemic’s impact on the stock markets was a major collapse and a
rapid recovery process in the first quarter of 2020, it caused a great interest in the financial markets
and an increase in the number of investors. The rise in the financial markets, especially after the
discovery of the vaccine, brought along a large number of public offerings. Initial public offerings
are at the forefront of the methods preferred by companies that want to find capital. When the
literature is examined, the studies on initial public offerings are mostly related to low pricing and
short-term and long-term performances after the IPO. Stoll and Curley (1970) investigated the
short- and long-term performance of stocks offered to the public for the first time. According to
the results of the studies, it has been revealed that the short-term returns of the stocks belonging
to 205 small-scale enterprises are high, while the long-term returns are low. Ritter (1991)
examined the short-term performance of 1,526 stocks offered to the public in New York between
1975 and 1984. Incident study method was used in the study and as a result, it was proven that
the average return on the first day was approximately 14.3%. Another study examining the
underpricing phenomenon of stocks offered to the public for the first time is Ibbotson et al. (1994)
has been. According to the results of the study, it has been revealed that 10,626 companies that
went public for the first time in the USA between 1960 and 1992 had high average first-day
returns and showed poor performance in the long run.

Another study using the case study and relative welfare indicator method was Ayden and
Karan (2000). In the study examining the long-term (36-month) performance of 70 public
offerings that were publicly offered for the first time in the 1992-1995 period, it was concluded
that the initial public offerings in the ISE failed to generate excessive returns in the long run.
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Methodology

This study investigates the effect of public offerings on BIST-100 index volatility in the
pre- and post-pandemic period. In the study, the effect of the BIST100 index return on the
volatility of the BIST100 index return was examined by using dummy variables for the first public
offering day, 5 days before the public offering, 5 days after the IPO, and 10 days after the IPO
day. Generalized Autoregressive Conditional Variance (GARCH) models were used in the study,
in which comparative analyzes were made as the pre-Covid-19 period and the Covid-19 period.

In the study, 2018 and 2019 as the pre-Covid-19 period, and 2020 and 2021 as the Covid-
19 period were examined. The effect of 36 stocks, which were offered to the public for the first
time in the relevant years, on the volatility of the BIST100 index was investigated.

Results

When the pre-Covid-19 period and the Covid-19 period are compared, the following results
emerge. For the periods 5 days before (-5;0) and 5 days after the initial public offerings (0;+5),
the same results were obtained in the pre-Covid-19 period and in the Covid-19 period. However,
in other periods ((0;0) and (0;+10)) the results differ.

In the 5 days before the initial public offerings (-5;0), both before the Covid-19 period and
during the Covid-19 period, the initial public offerings do not have a statistically significant effect
on the return volatility of the BIST 100 Index. However, on the day of the initial public offerings
(0;0), while there was no statistically significant effect before the Covid-19 period, the initial
public offerings reduced the index volatility during the Covid-19 period. On the day of the initial
public offerings and the next 5-day period (0;+5), both before the Covid-19 period and during the
Covid-19 period, the initial public offerings reduced the index volatility. Before the Covid-19
period, the initial public offerings decreased the index volatility in the day of the initial public
offerings and in the next 10-day period (0;+10), while it increased during the Covid-19 period.
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ARTAN KURUMSAL KALITE iSSIZLiGI AZALTIR MI? OECD
ULKELERINDEN KANITLAR

Does Increased Institutional Quality Reduce Unemployment? Evidence from
OECD Countries

Ozlem OZTURK CETENAK"

Oz
Makroekonomik istikrarin saglanmasi i¢in uygulanan iktisat politikalarinin
basarisi, iilkedeki kurumsal yapi ile yakindan iliskilidir. Iyi sekilde tasarlanmis
Anahtar politikalarin bile saglam bir kurumsal alt yapiyla desteklenmedigi siirece
Kelimeler: Issizlik, basarisizlik ihtimali oldugunu vurgulayan caligmalarin sayis1 giin gegtikge
Yonetisim Kalitesi, artmaktadir. Bilindigi lizere iilkelerin temel makroekonomik problemlerinden bir
Kurumsal Altyap:,  tanesi issizliktir. Issizligi azaltmak igin uygulanan politikalarn kurumsal
Panel Veri Analizi.  gostergelerin iyi olmadig1 iilkelerde basar1 sansi diisiiktiir. Ornegin ise alimlarda

liyakat yerine kayirmaciligin oldugu iilkelerde istihdam politikalar1 etkin

JEL Kodlar: islemeyecektir. Yine hukukun {istiinliigii s6z konusu degilse is sozlesmeleri
H50, E60, C33. islevini yerine getiremeyecektir. Bu g¢alismanin amaci 38 OECD iiyesi iilkede
2002-2019 donemi igin issizlik ile kurumsal kalite arasindaki iligkiyi incelemektir.
Analizde kurumsal kalite gostergesi olarak, Diinya Bankasi tarafindan yayimlanan
“Diinya Yonetisim Gostergeleri” (WGI-The Worldwide Governance Indicators)
kullanilmistir. Oncelikle WGI gostergeleri temel bilesenler analizi (PCA) ile
birlestirilerek tek bir endeks halinde getirilmistir. Bu endeks ve her bir alt
bilesenin ayr1 ayri issizlik {izerindeki etkisi Dricol Kraay Diren¢li Hatalar
Tahmincisi yontemi ile analiz edilmistir. Analiz sonuglarina gore kurumsal kalite
arttikca, issizlik orani azalmaktadir.
Abstract
The success of the economic policies implemented to ensure macroeconomic
Keywords: stabilit)_/ is closely_re_lated to the institutione_u structurg _in the co_untry. The_ number
Unemployment, of studies emphasizing tha'g e\_/en_we_ll-des_lgned poI|C|es_ are Ilkel_y to fail unless
Governance they.arg supported by a solid mstlt_utlonal mfrastruct_ure is increasing day by day.
Quality, As it is known, one of the main macroeconomic prpblems of countries is
institutional unemployment. The c_hances qf success 01_‘ p_oI|C|e_s |_mplemented to reduce
infrastructure, unemployment are low in _(:c_)untngs where mstltutlo_nal |qd|cators are not good. Fc_Jr
Panel Data example, employment poI|_0|e_s will nqt work effec_tlve_ly in countries Wher_e there is
Analysis. nepotism rather than merit in recruitment. Again, if t_he ru_Ie of |§W is not in
question, employment contracts will not be able to fulfill their function. The aim
JEL Codes: pf _this_ study i_s to examinfa the relation_ship between unemploymgnt and
H50, E60, C33. institutional quality for the period 2002-2019 in 38 OECD member countries. The

World Governance Indicators (WGI) published by the World Bank were used as
the institutional quality indicator in the analysis. First of all, WGI indicators were
combined with principal components analysis (PCA) to form a single index. This
index and the effect of each subcomponent on unemployment separately were
analyzed using the Dricol Kraay Resistive Error Estimator method. According to
the results of the analysis, as the institutional quality increases, the unemployment
rate decreases.
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1. Giris

Temel makroekonomik gostergelerinden biri olan issizlik sorunu, gelismis ve gelismekte
olan tiim iilkeler icin &nemli bir konudur. Iktisat teorisi acisindan bakildiginda, isgiicii
piyasasinin éncii role sahip oldugu goriilmektedir. Isgiicii piyasasina ait bir olgu olan issizlik;
kaynak tahsisinde verimsizlige isaret etmesi, yarattig1 sosyolojik problemler ve siyasi sonuglarla
O6nemini korumaktadir.

1950’1lere kadar iilkeleri ilgilendiren temel ekonomik problem tam istihdami yakalarken
ayn1 zamanda bollisiimde adaleti saglamak olmustur. Ancak Biiyiik Buhran ve ardindan yasanan
II. Diinya Savasi ile artik bu hedeflere ulagsmak zorlagmistir. 1970'lerde Petrol kriziyle birlikte
ortaya c¢ikan ekonomik durgunluk ve iiretim maliyetlerindeki artis istihdam-igsizlik olgusunu
ekonomik ve sosyal sorunlarin merkezine yerlesmesine neden olmustur. 1980 sonrasi
kiiresellesmenin hiz kazanmasiyla birlikte uluslararasi rekabetin artmasi, hizli teknolojik
geligme, iiretim ve yatirim seviyelerinin azalmasi, yatirimlarin diinyaya dagilimi ve niifus artisi
gibi nedenler isgiicii piyasasinin bozulmasini tetiklemistir (Ferrera vd., 2001).

Makro ekonomik agidan sorun olarak kabul edilen issizlik orani, ekonomide ¢alismak
isteyip de is bulamayan is gilicliinlin toplam isgiiciine oranlanmasiyla hesaplanir. Ancak bu
hesaplama eksik bulunmus bu nedenle issizligin uluslararasi tamimi yapilirken ¢ kriter
belirlenmistir. Bu kriterlere gore bir kisinin igsiz sayilabilmesi i¢in; kisinin referans déneminde
istthdam edilmemis olmasi, son zamanlarda aktif olarak is arayisinda olmasi ve gegcmiste bir is
teklif edilmisse ilgili referans doneminde ige baglamamis olmasi gerekir (Sylla, 2010: 28).

Hiikiimetin ve politika yapicilarin makro ekonomik performansla ilgili hassasiyeti,
iilkelerinin issizligi onleme adina aldig1 tedbirlerde, isgiicli piyasalar ile ilgili regiilasyonlarda
kendini gostermektedir. Glinlimiizde gelismislik diizeyinden bagimsiz tim iilkelerin temel
sorunlarindan biri olan igsizlik artik, kiiresel, kalici, yapisal ve yaygin bir hal almistir.

Ancak tiim ekonomik sorunlar gibi issizlik sorunu da sadece iyi politikalar dizayn ederek
ortadan kaldirilamaz. Hizla yiikselen kurumsal iktisat yazini, ekonomi politikalarinin basarisinin
kurumsal alt yapmin yeterli olmadig1 iilkelerde sinirli kalacagina isaret etmektedir. Ornegin
isglicii piyasalar1 ile ilgili diizenlemeler, diizenleyici kurumlar yeterli ve dogru calismiyorsa
piyasa lehine sonuglar liretemeyecektir. Bu nedenle lilkelerin sahip oldugu ekonomik kosullarin
yant sira kurumsal kalitesi de igsizlik sorunu ile miicadelede dnemli bir role sahiptir.

Kurumsal kalite gostergeleri iki farkli sekilde rapor edilmektedir. Bunlardan birisi
gostergelerin yaklagik -2,5 ile 2,5 arasinda degisen standart normal degerleridir. Digeri ise O ile
100 arasinda degisen siralama degerleridir. Yiiksek degerler yonetisimin daha iyi oldugu, diistik
degerler ise yonetisimin daha koétii oldugu seklinde yorumlanmaktadir. (Kaufman vd., 2010:
12). Yonetisimin gostergesi niteligindeki alti degisken asagidaki gibi tamimlanmaktadir
(Kaufman vd., 2010: 4):

i.  Ifade Ozgiirliigii ve Hesap Verilebilirlik: Bir iilkede vatandaslarin kendi hiikiimetlerinin
secimine katiliminin, ifade Ozgiirligiiniin, tarafsiz medyanin ve Orgiitlenme
Ozglirliigiiniin ne 6l¢iide olduguna dair algilar1 belirtmektedir.

ii.  Politik Istikrar ve Siddetin/Terérizmin Yoklugu: Politik veya terérizm kaynakli siddet
olaylarmin hiikiimetin istikrarini bozma veya bu yollarla hiikiimetin devrilme
ihtimallerine iligkin algilar1 igermektedir.
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iii.  Hikiimet Etkinligi: Hiikiimetin kamu hizmetlerini sunma ve uygulama kalitesine, bu
uygulamalarin politik baskilardan ne kadar bagimsiz olduguna, kamu politikalarinin
kaliteli bir sekilde olusturulmasinda ve uygulanmasinda bunlara olan bagliligina dair
algilar1 kapsamaktadir.

iv.  Diizenleyicilik Kalitesi: Hitkiimetin 6zel sektoriin gelisimine katki saglayan, bu siiregte
Ozel sektorii tesvik eden saglam politikalar olusturma ve uygulama yetenegine dair
algilardan olugsmaktadir.

V. Hukukun Ustiinliigii: Toplumdaki birimlerin toplumsal kurallara olan giiven derecesine,
bu kurallara ne derece uyduklarma olan algilar1 icermektedir. Ayn1 zamanda
sozlesmelerin uygulanmasi, miilkiyet haklarinin kalitesi, toplumsal suglarin olugma
ihtimaline karsin kolluk kuvvetleri ve mahkemelere olan giiven gibi konular1 da
kapsamaktadir.

vi.  Yolsuzlugun Kontrolii: Kiigiik veya biiyiik ¢apli yolsuzluklara ek olarak kamu giiciiniin
ne dlgilide 6zel kazang icgin kullanildigina dair algilar1 6lgmektedir.

Ulkenin yonetisim kalitesi yolsuzluk, miilkiyet haklarina sayg, iyi ekonomik politikalarmn
tanimlanmasi, siyasi istikrar gibi faktorler araciligiyla isgsizligi etkiler (Abrams, 1999; Battaglini
ve Coate, 2011; Bouzid, 2016; Mark ve Nwaiwu, 2015). Yonetisim ve issizlik arasindaki iliski
literatiirde dolayli olarak incelenmistir. En ¢ok tartigilan konulardan biri yolsuzluk ve bunun
igsizlik tiizerindeki etkisidir. Yolsuzlukla miicadelede basarili i¢ kontrol ve denetim
mekanizmalarindan yoksun filkelerde riigvet nedeniyle ise alimlar liyakata dayali olarak
yapilmamakta bu da kamu yararina olanin yapilmasina engel olmaktadir (Dreher vd., 2007;
Bouzid, 2016).

Ayrica yolsuzlugun yiiksek oranda yozlagmis bir ortamda, yabanci aktorler yerel
piyasalarda yatirim yapma ve is firsatlar1 yaratma konusunda daha isteksizdir. Yolsuzluk, is
yapma maliyetini artirir (yolsuzluk vergisi). Yabanci aktorler arasinda, yolsuzluk nedeniyle yerli
beseri sermayenin en verimli sektorlere tahsisinin verimsiz oldugu algisi, ekonomiye yabanci
sermaye girisinin Oniinde bir engel teskil ederek, yatirimlarin azalmasina ve issizligin artmasina
neden olmaktadir (Salami, 2013; Bouzid, 2016).

Bazi gelismekte olan iilkelerde yaygin olan yolsuzluk, iggiicliniin biiyiik bir boliimiiniin
resmi ekonomiden ayrilmasina yol agmakta ve bdylece isgiiciinden alian gelir vergisi
gelirlerini  azaltarak, hiikimetin yeni is yaratma kapasitesini diigiirlip, issizlik oranini
artirmaktadir. Yolsuzlugun artmasiyla birlikte kayithi sektorden kayit disi sektdre kayma
gercekleserek, boliimlere ayrilmis ve aymi ise farkli {icretlerin 6dendigi bir isgiicli piyasasi
ortaya ¢ikmaktadir (Schultz, 1999).

Yolsuzlugun isgiicii piyasasinda bozulmaya neden olabilecegi ve bunu siirdiirebilecegi bir
baska kanal da hiikiimet harcamalarmin tahsis edilmesidir. insan sermayesini tahsis etme
stirecinde riigvet arayan yolsuz hiikiimet yetkilileri, isgiiciiniin egitimine yatirim yapmakla daha
az ilgilenmektedir. Isgiiciiniin niteliklerini gelistirmek igin egitime yatirrm yapmak bu durumda
hiikiimet yetkilileri i¢in stratejik bir hedef degildir (Ades ve Di Tella, 1997; Mauro, 1998;
Bouzid, 2016).

Djankov ve Ramalho (2009) hukukun istiinliigiinin zayif oldugu iilkelerde isgiicii
piyasasi regiilasyonlarinin higbir etkisinin olmadigini iddia etmektedirler. Genglerin gelismesi
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icin “etkin bir ortam” saglamanin, hiikiimetin genc¢ issizligiyle miicadelede esas oldugunu
savunmaktadir. Eger hiikiimet boyle bir ortami saglayamiyorsa, geng issizlik artacaktir.

Ozellikle son yillarda Afrika kitasinda ortaya cikan siddet olaylari, terdrizm ve ayrilikci
savaglar kita ile ilgili calismalarin yogunlasmasina neden olmustur. Bu c¢aligmalar kitada
yasanan siddet ve terdr olaylarmin yarattigi giivensizlik ikliminin Afrika’da geng issizligin
artmasina neden olduguna dair kanitlar sunmaktadir (Abe Ndji¢ vd., 2019).

Bu ¢alismanin amaci, kurumsal kalite ve issizlik arasindaki iligkiyi incelemektir. Panel
veri yonteminin kullanildigi ¢calisma, 2002-2019 dénemini ve 38 OECD f{ilkesini kapsamaktadir.
Literatiir incelendiginde, kurumsal kalitenin issizlik iizerine etkisini arastiran smirli sayida
calisma oldugu goriilmektedir. Kurumsal kalitedeki artisin issizligi azaltmaya yonelik
politikalarin bagar1 sansini artiracagina dair bulgulara ulagilan bu ¢alismanin konu ile ilgili
literatiire ampirik bir destek sunacagi diigiiniilmektedir.

2. Ampirik Analiz

Calismada, 2002-2019 yillar1 arasinda 38 OECD iilkesi i¢in kurumsal kalite ve issizlik
arasindaki iliski incelenmistir ve panel veri yontemi kullamlmistir. Ulkeler ve analiz donemi
calismada kullanilan verilerin bulunabilirligi kapsaminda belirlenmistir.

Diinya Bankasi’nmin 1996’dan giinlimiize kadar yaymlamis oldugu Diinya Yonetisim
Gostergeleri (WGI) arasindan segilen Hiikiimet Etkinligi Endeksi ve Politik Istikrar ve
Siddetin/Terorizmin Yoklugu Endeksi -2.5 ve +2.5 arasinda degerler almaktadir. Degerler
+2.5’e yaklastikga yonetisim performansinin arttigi, -2.5°e yaklastikca performansin azaldigi
belirtilmektedir. Hiikiimet Etkinligi Endeksi; kamu hizmetlerinin kalitesine ve siyasi
baskilardan bagimsizligin seviyesine, politika gelistirme ve uygulama kalitesine ve hiikiimetin
bu tiirden politikalara bagliliginin giivenirliligine dair algilar1 yansitmaktadir. Politik Istikrar ve
Siddetin/Terorizmin Yoklugu Endeksi; politik istikrarsizlik ve terérizm de dahil olmak iizere
siyasi giidiimlii siddet olasiligina dair algilar1 6lgmektedir (World Bank, 2021).

2.1. Yontem ve Veri Seti

Bu boliimde ¢alismada kullanilan yontem ve veri seti ile ilgili bilgilere yer verilmistir. 38
OECD iilkesinde 2002-2019 donemi i¢in issizlik ve kurumsal kalite arasindaki iliski panel veri
analizi ile incelenmistir. Analizde panel veri denklemleri asagidaki gibi olusturulmustur.

TOTUNEM;it = fo + S1GOVQIic + £ GDPit + S5 INFit + s GOVEXit + Uit 1)
i=1,.....,38; t=1,..... 18

TOTUNEM;it = fo + f1iVOARi + S GDPit + S5 INFit + s GOVEX;: + Uit 2)

TOTUNEM;it = S + f1iPOLR;: + > GDPit+ B3 INFit + 4 GOVEXit + Uyt (3)

TOTUNEM; = fo + f1GOVR;: + S GDPit + S5 INFit + s GOVEXit + Uit ()
i=1,..... ,38 t=1,...... 18
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TOTUNEM;: = ﬁo + ﬁlREGRit + ﬂz GDP;t + ﬁ3 INFi; + ﬁ4 GOVEXit + Uit (5)
i=1,..... .38 ; t=1,...... 18

TOTUNEM;i = fo + SiIROLRi + > GDPi + Sz INFit + 2 GOVEX: + Ut (6)
i=1..... ,38 t=1,...... 18

TOTUNEM; = fo + f1COCR;t + S GDPit + £3 INFit + s GOVEXit + Uit (7)
i=1,..... ,38 t=1,..... 18

Denklem 1’de yer alan “TOTUNEM” bagimli degiskeni toplam issizlik gdstergesini,
“GOVQI” bagimsiz degisken olan kurumsal kalite indeksini, “GDP” yillik GSYIH biiyiime
oranini, “INF” enflasyon oranin1t ve “GOVEX” kamu harcamalarini belirtmektedir.
Denklemlerde “u” hata terimini, birim boyutunu belirten “i” alt indisi 38 iilke sayisindan ve
zaman boyutunu belirten “t” 18 yildan olugmaktadir. Ana model olan 1. denklemde tarafimizca
hesaplanmis kurumsal kalite indeksi “GOVQI” bagimsiz degiskenini iceren her bir kurumsal
kalite gOstergesi ayr1 ayr1 olarak modellenmis ve analize dahil edilmistir. Sirasiyla 2. denklemde
yer alan “VOAR” bagimsiz degiskeni ifade ozgiirliigii ve hesap verilebilirligi, 3. denklemde yer
alan “POLR” politik istikrar ve siddetin/terérizmin yoklugunu, 4. Denklemde yer alan “GOVR”
hiikiimet etkinligini, 5. Denklemde yer alan “REGR” diizenleyicilik kalitesini, 6. denklemde yer
alan “ROLR” hukukun iistiinliigiinii ve 7. denklemde yer alan “COCR” yolsuzlugun kontroliinii
ifade etmektedir.

Analize dahil olan {ilkeler sirasiyla; Avustralya, Avusturya, Belcika, Kanada, Sili,
Kolombiya, Kosta Rika, Cekya, Danimarka, Estonya, Finlandiya, Fransa, Almanya, Yunanistan,
Macaristan, Izlanda, Irlanda, Israil, Italya, Japonya, Giiney Kore, Letonya, Litvanya,
Liiksemburg, Meksika, Hollanda, Yeni Zelanda, Norveg, Polonya, Portekiz, Slovakya,
Slovenya, Ispanya, Isveg, Isvigre, Tiirkiye, Ingiltere ve Amerika Birlesik Devletleri’dir.
Calismada kullanilan veri seti ve kaynaklar Tablo 1°de gosterilmistir.

Tablo 1. Cahsmada Kullanilan Degiskenler ve Veri Kaynaklari

Sembol Degiskenler Veri Seti Veri Kaynagi
TOTUNEM Toplam Issizlik  Issizlik Oran1 (ILO) Diinya Bankast
(VOAR)* Ifade Ozgiirliigii ve Hesap
Verilebilirlik
(POLR)* Politik Istikrar ve
GOVOI Eulr .l:msal Siddetin/Ter6rizmin Yoklugu Diinva Bankasi (WGI
Q e (GOVR)* Hiikiimet Etkinligi tnya Bankast (WGI)
(REGR)* Diizenleyicilik Kalitesi
(ROLR)* Hukukun Ustiinliigii
(COCR)*Yolsuzlugun Kontrolii
GDP GSYIH GSYIH Biiyiime Oran Diinya Bankas1
INF Enflasyon Enflasyon Orani (CPI) Diinya Bankas1
Kamu Kamu Kesimi Nihai Tiiketim .
GOVEX Harcamalari Harcamalari (Yillik Biiyiime Orani) Dinya Bankasi

*Kurumsal kalite indeksini olusturan degiskenler 0-100 arasinda degisen ylizdelik siralama degerleridir.
Temel Bilesenler Analizi kullanilarak degiskenlerden tek bir indeks elde edilmistir. indeks calismada
Kurumsal Kalite Indeksi olarak adlandirilmustir.
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Calismada panel veri regresyon analizi yapilmadan once serilerin duraganligi Levin, Lin
ve Chu (LLC) ve Im, Pesaran, Shin (IPS) Birim Kok testleri ile incelenmistir. Regresyon
modellerinde birden fazla bagimsiz degiskenin yer almasi durumunda degiskenler arasinda
korelasyon bulunmamalidir. Iki ya da ikiden daha fazla degiskenin birbiriyle olan korelasyon
katsayisin yliksek olmasi s6z konusu oldugunda coklu dogrusal baglanti problemi meydana
gelmektedir. Bu durum ise regresyon sonucunun sapmali olarak gergeklesmesine sebep
olmaktadir (Cleff, 2019: 375). Bagimsiz degiskenlerin her biri i¢in ¢oklu dogrusal baglanti
derecesini tahmin etmede Varyans Biiyiitme Faktorii (VIF) degeri elde edilebilmektedir. VIF
degeri 10’dan yliksek ise modelde ¢oklu baglanti sorununun bulundugu yorumu yapilmaktadir.
(Acock, 2014: 287-288).

Panel veri regresyon analizinde hangi modelin uygun oldugu konusunda baz1 6n testler
uygulanmaktadir. F testi sabit etkiler (SE) modeli ile Havuzlanmis En Kiiciik Kareler (HEKK)
modeli arasinda se¢im yapilirken, Breusch and Pagan (1980) LM testi, Rassal etkiler (RE)
modeli ile HEKK modeli arasinda se¢im yapilirken kullanilmaktadir. F testi ve LM testinde
temel hipotezlerin reddedilememesi durumunda HEKK modelinin uygun olmadigi sonucuna
ulagilmaktadir. Hausman (1978) spesifikasyon testi, SE ile RE modelleri arasinda segim
yapilirken kullanilan en yaygin yontemdir. Birim etkilerin bagimsiz degiskenler ile korelasyonlu
oldugunu ifade eden temel hipotezin reddedilmesi durumunda modeller arasinda SE modeli
uygun modeldir (Das, 2019: 500).

Panel veri modellerinde yer alan varsayimlardan biri de hata teriminin hem birimlere
gore hem de birim igerisinde esit varyanslt oldugudur. Ayrica hata teriminin otokorelasyonsuz
oldugu varsayim ile birimler arasi korelasyon olarak nitelendirilen yatay kesit bagimliliginin
olmadig1 varsayimi yapilmaktadir. Bahsi gecen varsayimlarin goéz oniinde bulundurulmadan
model tahminin gergeklestirilmesi standart hatalarin sapmali olmasina, bu durumu ise modelin
etkinligini kaybetmesine yol agmaktadir (Yerdelen Tatoglu, 2016: 209-211). Bu bilgiler
baglaminda degisen varyans, otokorelasyon ve yatay kesit bagimliligi varsayimlarinin
incelenmesinde sirastyla Degistirilmis Wald Testi (Greene, 2000), Bhargava ve digerlerinin
(1982) Durbin Watson ve Baltagi ve Wu (1999) LBI testleri, Pesaran (2004) CD Testi
kullantlmgtr.

2.2. Ampirik Bulgular

Caligmanin bu kisminda tanimlayici istatistiklerden baglayarak analizden elde edilen
bulgulara sirastyla yer verilecektir. Tablo 2°de yer alan tanimlayici istatistiklere gore 38 OECD
iye iilkelerinde toplam issizligin maksimum degeri 27.47, minimum degeri ise 2.01°dir.
Kurumsal kalite gostergeleri incelendiginde OECD’ye {iye iilkelerin ortalama degerleri yaklasik
olarak 70 ile 85 arasindadir. Maksimum degerin 100 oldugu dikkate alindiginda séz konusu
tilkelerin biiylik bir kisminda kurumsal kalite gostergelerinin oldukga iyi degerlere sahip oldugu
goriilmektedir.
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Tablo 2. Tammlayici istatistikler

Degiskenler Gozlem Sayis1  Ortalama  Standart Sapma Minimum Maksimum
TOTUNEM 684 7.634 4.012 2.01 27.47
GOVQI 684 -5.991 2.281 -7.154 2.864
GDP 684 2.485 3.149 -14.838 25.176
INF 684 2.565 2.996 -4.478 44.964
GOVEX 684 2.442 3.139 -9.986 16.822
VOAR 684 83.570 14.871 24.154 100
POLR 684 70.050 23.628 1.005 100
GOVR 684 84.176 12.568 40.306 100
REGR 684 85.17 11.088 52.040 100
ROLR 684 83.033 15.974 27.403 100
COCR 684 81.655 16.196 18.269 100

2.2.1 Temel Bilesenler Analizi

Calismada Kurumsal Kalite Indeksi (GOVQI) Temel Bilesenler Analizi (TBA)
yonetimiyle elde edilmistir. TBA, ¢ok degiskenli bir veri setinin az sayida degiskenle temsil
edilebilecek bigimde donisiimii saglayan birim azaltma teknigidir (Dray ve Josse, 2015). Bu
teknik ayn1 zamanda yiiksek oranda korelasyonlu bir degisken grubunu korelasyonsuz bir
gosterge grubuna doniistiirmek i¢in olduk¢a kullanighdir. (Asongu ve Nnanna, 2019).
Calismaya konu olan veriler bagintisiz ana bilesenler tarafindan sikistirilir. Her bilesen, mevcut
degiskenlerin agirlikli ortalamasini ifade etmektedir. Ozdeger ise, her bir temel bilesene iliskin
aciklanan toplam verilerdeki varyasyon ylizdesini hesaplamaktadir (Coban ve Topcu, 2013).

Kurumsal Kalite Indeksi TBA ile olusturulmadan énce verilerin analiz igin uygun olup
olmadig1 Kaiser-Meyer Olkin (KMO) ve Barlett Sphericity 6rneklem uygunluk testleri ile
incelenmigstir. Bartlett Sphericity testine p <0,001 olmasi durumunda verilerin faktor analizi
icin uygun oldugu seklinde yorum yapilmaktadir. KMO degerinin ¢ogunlukla 0,5’ten biiytik
olmasi durumunda ise verilerin analiz igin uygun oldugu kabul edilmektedir (Malik vd., 2022).
KMO katsayisin 1’e yakin deger almasi verilerin analize daha uygun oldugu 1’e esit olmasi
durumunda ise uygunlugun mitkemmel oldugu belirtilmektedir (Sharma, 1996: 116). Verilerin
uygunlugun test edilmesinden sonra alti kurumsal kalite gostergesi icin TBA ile rotasyon
¢Oziimii yapilmaktadir. Her bir bilesene iligskin 6zdeger katsayilar1 1’den biiyiik olmalidir. Ayni
zamanda 1’den biiyiik 6zdegere sahip bilesenler tarafindan agiklanan varyansin kiimiilatif olarak
yiizde 60’tan fazla olmasi1 gerekmektedir (Malik vd., 2022). Tablo 3’te 6n testlerden ve TBA
analizinden elde edilen sonuglar yer almaktadir.

Tablo 3. Kurumsal Kalite indeksinin TBA ile Ol¢iimii, KMO ve Bartlett Testleri Sonuclar

Bilesen Ozdeger Varyansin Yiizdesi % Kiimiilatif %

1 5.206 86.77 86.77
2 0.454 7.58 94.35
3 0.133 2.23 96.58
4 0.109 1.82 98.4
5 0.054 0.9 99.3
6 0.041 0.7 100

KMO Testi 0.895

Bartlett Sphericity Ki-kare 6431.04

df. 15

Sig. 0.000

972



0. Oztiirk Cetenak, “Artan Kurumsal Kalite Issizligi Azaltir m1? OECD Ulkelerinden Kanitlar”

Tablo 3 incelendiginde, Bartlett testi sonuglarina gore sigma degerinin 0.000<0.005
olmasi nedeniyle degiskenlerin faktor analizi i¢in uygun oldugu, KMO degerinin ise 0.895> 0.5
olmasi nedeniyle degiskenlerin olduk¢a uygun oldugu sonucu ortaya ¢ikmustir. Tabloda
bilesenlerin toplam varyansin ne kadarini agikladigina bakildiginda, 6zdeger orani 1°den biiyiik
(5.206>1) olan 1. bilesenin toplam varyansi agiklama degeri yaklasik olarak %86°dir. Bu rakam
yukarida bahsedildigi {izere agiklanan varyansin kiimiilatif olarak olmasi gereken minimum
deger olan %60°tan oldukga biiyiiktiir. Dolayisiyla ilk bilesenden elde edilecek indeks diger tim
degiskenleri agiklamada yeterlidir.

2.2.2. Panel Veri Regresyon Analizi Sonuclar:

Tanimlayicr istatistikler incelendikten ve faktdr analizinin uygunluguna karar verildikten
panel veri analizi i¢in gerekli uygulamalar yapilmig sonuglar asagida tablolar yardim ile
tartisilmustir.

Tablo 4. Degiskenler Arasindaki Korelasyon Matrisi

Degisken TOTUNEM GOVvaQl GDP INF GOVEX
TOTUNEM 1

GOVvQl -0.3783 1

GDP -0.1244 -0.1215 1

INF -0.0031 -0.3974 0.1729 1

GOVEX -0.2445 -0.0584 0.2817 0.1257 1

Tablo 4 incelendiginde bagimli degisken olan issizlik ile korelasyon katsayisi en yiiksek
bagimsiz degisken kurumsal kalite indeksidir. Ayrica ana model olan 1.modeli olusturan tiim
bagimsiz degiskenler ile bagimli degisken arasinda negatif bir korelasyon oldugu goriilmektedir.

Serilerin duraganligimnin incelenmesinde kullanilan LLC ve IPS birim kok testleri
sonuclart Tablo 5’te yer almaktadir. Birim kdk sonuglarina gére hem LLC hem de IPS test
sonuglarina gore %1 anlamlilik diizeyinde, Ho: pi= p=1 “Seri birim kok icermektedir.” hipotezi
reddedilmektedir. Buna gore seriler diizeyde 1(0) duragandir.

Tablo 5. Levin, Lin-Chu Birim Kok Testi Sonuclar:

Degisken LLC IPS Duraganlik Seviyesi
TOTUNEM -5.859 (0.000)*** -3.504 (0.000)*** 1(0)
GOVQI -5.253 (0.000)*** -1.961 (0.024)** 1(0)
GDP -13.566 (0.000)*** -11.028 (0.000)*** 1(0)
INF -10.480 (0.000)*** -8.420 (0.000)*** 1(0)
GOVEX -10.533 (0.000)*** -9.575 (0.000)*** 1(0)
VOAR -5.207 (0.000)*** -3.845 (0.000)*** 1(0)
POLR -8.032 (0.000)*** -6.845 (0.000)*** 1(0)
GOVR -7.853 (0.000)*** -5.710 (0.000)*** 1(0)
REGR -5.300 (0.000)*** -2.4115 (0.007)*** 1(0)
ROLR -5.433 (0.000)*** -3.045 (0.001)*** 1(0)
COCR -4.529 (0.000)*** -2.867 (0.002)*** 1(0)

ok jsareti %l, “**” %5 anlamlilik diizeyini, parantez disinda yer alan degerler t istatistik degerini,
parantez icerisinde yer alan degerler ise p olasilik degerini ifade etmektedir. Tiim dogrusal modeller
sabitli ve trendsiz olarak incelenmistir. Bilgi kriteri olarak Akaike bilgi 6l¢iitii (AIC) kullanilmstir.
GOVQI %S5 istatistiksel anlamlilik diizeyine gore raporlanmustir.
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Tablo 6’da degiskenlere ait VIF degerleri yer almaktadir. Tiim bagimsiz degiskenlerin
VIF degerleri 10’dan kiiciiktiir ve bagimsiz degiskenler arasinda ¢oklu dogrusal baglanti sorunu
bulunmamaktadir.

Tablo 6. VIF Testi Sonuglari

Degisken VIF Degeri 1/VIF Degeri
GOovQl 1.22 0.821
GDP 1.19 0.839
INF 1.11 0.898
GOVEX 1.09 0.914
Ortalama VIF degeri 1.15

Tablo 7°de uygun modelin se¢iminde kullanilan testler yer almaktadir. SE ile HEKK
arasinda secim yapmada kullanilan F testi, verilerin birimlere gore degisip degismedigi test
etmektedir. %1 anlamlilik diizeyinde (Ho: pi= 0) “tiim birim etkiler sifira esittir” hipotezi
reddedilmektedir ve HEKK modeli uygun degildir.

Tablo 7. F Testi, Breusch Pagan LM Testi ve Hausman Testi Sonuclar:

Testler Test Istatistigi Olasilik Degeri
F Testi 29.57 0.000
Breusch-Pagan LM Testi 1926.33 0.000
Hausman Testi 22.80 0.000

RE ile HEKK arasinda se¢im yapmada kullanilan Breusch-Pagan LM testinde kurulan
(Ho: o u"2 = 0) birim etkinin varyansi sifira esittir.” hipotezi %1 anlamlilik diizeyinde
reddedilmektedir. RE modeli HEKK modeline tercih edilmektedir

SE ile RE modeli arasinda se¢im yapmada kullanilan Hausman testi sonuglarina gore %1
anlamlilik diizeyinde “Ho: Aciklayici degiskenler ile birim (zaman) etkiler arasinda korelasyon
vardir.” hipotezi reddedilmektedir. Birim etkiler agiklayict degiskenler ile korelasyonludur. Bu
durumda SE modeli RE modeline tercih edilmektedir. Tiim bu testler sonucunda SE modeli
uygun model olarak belirlenmistir.

Tablo 8. Degisen Varyans, Otokorelasyon ve Yatay Kesit Bagimliligi Testleri Sonuglari

Testler Test Istatistigi Olasilik Degeri
Wald Testi 13967.88 0.000
Bhargava vd. Durbin Watson Testi 0.383

Baltagi-Wu Testi 0.587

Pesaran CD Testi 0.574 0.000

Tablo 8’de SE modeli igin temel varsayimlarin incelendigi testler ve sonuglari yer
almaktadir. Degisen varyans problemi Modifiye Edilmis Wald testi ile analiz edilmistir ve %1
anlamlilik diizeyinde “Ho: birimlere gore sabit varyans.” hipotezi reddedilmektedir. Degisen
varyans problemi bulunmaktadir. SE modelinde otokorelasyon probleminin incelenmesinde
uygulanan Bhargava ve digerlerinin (1982) Durbin Watson Testi ile Baltagi-Wu’nun (1999) en
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iyi degismez testi istatistikleri 2’den kiigiiktiir. Dolayisiyla Ho: “Hata terimleri arasinda
korelasyon bulunmamaktadir.” hipotezi reddedilmektedir ve otokorelasyon problemi
bulunmaktadir. SE modelinde Pesaran CD (2004) testi ile yatay kesit bagimlilig1 problemi test
edilmistir. %1 anlamlilik diizeyinde “Ho: Birimler arasi korelasyon yoktur.” hipotezi
reddedilmektedir ve modelde yatay kesit bagimliligi sorunu bulunmaktadir.

Panel veri regresyon analizinde yukarida yer alan problemler bulunmaktadir. Fakat
Driscoll ve Kraay (1998) direncli hata tahmincisi ile bu problemlerin varliginda dahi parametre
tahminleri degismeden, standart hatalarin diizeltilmesini saglayan uygun yontemler ile model
tutarlt bir sekilde tahmin edilebilmektedir. Tablo 9’da SE modeli i¢in Driscoll-Kraay Standart
Hatalar Tahmincisi yontemi ile gergeklestirilen regresyon sonuglar1 bulunmaktadir.

Tablo 9. Driscoll-Kraay Direngli Hata Tahmincisi Sonuglari

TOTUNEM 1. Model 2. Model 3.Model 4.Model 5.Model 6.Model 7. Model

2.034%%*
coval (0.001)
cop 00074 -0100%%  -0.093%*  -0.004%%  -0.118%%% .0125%%* .0 101
(0.013)  (0.016)  (0.020)  (0.022)  (0.002)  (0.001)  (0.010)
N 202035 0,193 %% -0.185%*%  -0.208%%  -0.193%*%  -0.204%* -0.211%**
(0.036)  (0.039) (0.045)  (0.031)  (0.031)  (0.036)  (0.008)
COVEX J0AA0RE L0 BOLRRE O BOIRER  0.ABARRE  L0.A20%K 0. ABERRE -0 ABA*RE
(0.000)  (0.000) (0.000)  (0.000)  (0.000)  (0.000)  (0.000)
0. 107+
VOAR (0.085)
0.046*
POLR (0.099)
L0.176%%*
GOVR (0.003)
L0.287%%*
REGR (0.000)
0.246%%*
ROLR (0.000)
L0.134%
COCR 000
Gozlem Sayrst 684 684 684 684 684 684 684
Ulke Sayist 38 38 38 38 38 38 38
F 2649 2555 1931 37.02 7375 6059 2537
R? 0320 0252 02476 0270 0346 0321 0270
. QATT***  185GF**  12.858%%% 24420%%%  33.064%FK  30.14%K% 20 G0RR*
Sabit Terim

(0.000)  (0.000)  (0.000)  (0.000)  (0.000)  (0.000)  (0.000)

“r*F jsareti Y%l, “**” %5 anlamlilik diizeyini, “*” %10 anlamlilik diizeyini belirtmektedir. Parantez
icerisinde (prob.) olasilik degerlerini, disinda yer alan degerler ise regresyon katsayilarimi ifade
etmektedir.

Tablo 9’da yer alan Driscoll-Kraay tahmincisinden elde edilen sonuglara gore 1. Modelde
yer alan Kurumsal Kalite indeksi’ndeki bir birimlik artis %1 anlamlilik diizeyinde issizligi
2.034 birim azaltmaktadir. GSYTH biiyiime oranindaki artislar 1.,2., 3., 4., ve 7. modellerde %3,
5. ve 6. modellerde %1 anlamlilik diizeylerinde issizligi azaltmaktadir. Enflasyon oranindaki
artislar 7. Modelde %1, geri kalan tiim modellerde ise %5 anlamlilik diizeylerinde igsizligi
azaltmaktadir. Kamu harcamalarindaki artiglar %1 anlamlilik diizeyinde tiim modellerde
igsizligi azaltmaktadir. Indeksi olusturan degiskenlerle ayr1 ayri modellenen analiz sonuglarina
gore ifade ozgiirliigii ve hesap verilebilirlik ile politik istikrar ve siddetin/terdrizmin yoklugu
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degiskenlerinin igsizlik iizerinde %10 anlamlilik diizeyinde negatif bir etkiye sahiptir. 4.
Modelde yer alan hiikiimet etkinligi degiskenindeki bir birimlik artis issizligi %1 anlamlilik
diizeyinde 0.176 birim, 5. Modelde yer alan diizenleyicilik kalitesi degiskenindeki bir birimlik
artis issizligi %1 anlamlilik diizeyinde 0.287 birim, 6. modelde yer alan hukukun istiinligi
degiskenindeki bir birimlik artis issizligi %1 anlamlilik diizeyinde 0.246 birim ve 7. Modelde
yer alan yolsuzlugun kontrolii degiskenindeki bir birimlik artis issizligi %1 anlamlilik
diizeyinde 0.134 birim azaltmaktadir.

3. Sonug¢

Kurumsal kalitenin issizlik iizerinde etkisi olup olmadiginin arastirildigi calisma
sonuclarma gore kurumsal kalite arttikca issizligin azaldig1 bulgusuna ulasilmustir. Issizligi
etkileyen temel makro ekonomik gostergeler olan GSYIH, kamu harcamalari, enflasyon ile
igsizlik arasindaki iligki teori ile uyumlu sekilde raporlanmigtir. Diinya Yonetisim Kalitesi
gostergesini  olusturan alt bilesenlerin modele ayr1 ayri dahil edilmesi sonucunda bu
degiskenlerle ile issizlik arasinda ters yonlii bir iliski bulunmustur. Temel bilesenler analizi ile
elde edilen kurumsal kalite endeksi ile yapilan analiz sonuglarina gore kurumsal kalite arttikga
igsizlik oran1 azalmaktadir.

Kurumsal kalitenin diisiik olmasi birgok olumsuzlugu da beraberinde getirecektir.
Hukukun tstiinliigiiniin olmadig: iilkelerde s6zlesme giivenligi tehlikeye girer. Yolsuzluk ve
risvetin varligi kurumlara olan giiveni sarsar. Politik istikrarin olmadigi, siddet ve teror
olaylarimin sik¢a goriildiigii iilkelerde ortaya ¢ikan belirsizlik ve risk ortami piyasalari olumsuz
etkiler ve yatirimlarin azalmasina neden olur. Boyle bir ortamda sadece yerli yatirimci degil
ayn1 zamanda yabanci yatirimei da yatirim yapmaktan kaginir.

Ekonominin itici giicii olan yatirimlarin azalmasi ekonomik biiyiimenin yavaglamasina ya
da ekonomide daralmaya neden olur. Ekonomik daralma dénemlerinde igsizlik artar. Ulkelerin
temel makroekonomik sorunlarindan biri olan igsizligi Onlemek igin g¢ogunlukla isgiicii
piyasalart regiile edilmektedir. Diizenleyici kalitesinin diisiik oldugu iilkelerde 1iyi
diizenlenmeyen isgiicii piyasalar1 nedeniyle kayit dis1 istihdam genislemektedir.

Son yillarda yapilan c¢aligsmalar issizlik sorununun sadece iyi makro ekonomik
politikalarla ortadan kaldirilamayacagina isaret etmektedir. Kurumsal kalite ile desteklenmeyen
makro ekonomi politikalarinin basarisinin sinirli olacagina dair kanitlar giin gectikce
artmaktadir. Bu nedenle igsizlikle miicadelede iilkeler sadece istihdami artirici politikalara degil,
ayn1 zamanda kurumsal kaliteyi de artiran politikalara odaklanmalidir.

Kurumsal gostergelerle ilgili calismalarin sayis1 giin gegtikge artmaktadir. Ekonomik
gidisatin sadece iyi politikalarla dizayn edilemeyecegi, politika yapict ve uygulayicilarin
kalitesinin, bu politikalara halkin duydugu giivenin ve politika basarisinin bir parcasi oldugu
genel bir kabul haline gelmistir. Kurumsal gostergelerin makro ekonomik gdstergeler {izerine
etkilerini ele alan ¢aligmalar cogunlukla biiyiime ile olan iliskisine odaklanmaktadir. Issizlik ile
kurumsal kalite iliskisini inceleyen g¢alismalar heniiz genis bir literatiir olusturmamakta ancak
konuya olan ilgi giin gegtikge artmaktadir. Yapilan ampirik analizler kurumsal kalitenin
yiikselmesinin issizligi azaltmaya yonelik politikalarm basar1 sansimi yiikseltecegine isaret
etmektedir. Bu ¢alismadan elde edilen sonuglar artan kurumsal kalitenin issizligi azaltic etkisini
analiz sonuclari ile destekleyerek konu ile ilgili literatiire ampirik bir destek saglamaktadir.
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Ampirik kanitlar 15181inda politika yapicilarin sadece iyi politikalar dizayn etmesinin
igsizlik sorununu azaltmada basar1 saglayamayacag goriilmektedir. Bu nedenle iyi politikalarin
iyi isleyen kurumlarla desteklenmesi bir sorunluluktur. Isgiicii piyasasini regiile eden kurumlara,
sozlesmelere, hukukun iistiinliigiine ve politika yapic1 ve uygulayicilara duyulan giiven issizligi
azaltmaya yonelik politikalarin basarisint dogrudan etkilemektedir. Bu sonuglar dogrultusunda
iilkelerin politika basarisini artirmak i¢in kurumsal kaliteyi artirici tedbirler almasi onerilir.

Arastirma ve Yayin Etigi Beyam
Etik kurul izni ve/veya yasal/6zel izin alinmasina gerek olmayan bu ¢alismada arastirma ve yayin etigine
uyulmustur.

Arastirmacilarin Katki Oram Beyani
Yazar, makalenin tamamina yalniz kendisinin katki saglamis oldugunu beyan eder.

Arastirmacilarin Cikar Catismasi Beyani
Bu calismada herhangi bir potansiyel ¢ikar ¢atigmasi bulunmamaktadir.
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DOES INCREASED INSTITUTIONAL QUALITY REDUCE UNEMPLOYMENT?
EVIDENCE FROM OECD COUNTRIES

EXTENDED SUMMARY
The Aim of the Study

Unemployment, one of the main macroeconomic indicators, is an important issue for all
developed and developing countries. From the point of view of economic theory, the labor
market has a leading role. Unemployment, which is a phenomenon of the labor market, retains
its importance by pointing to the inefficiency of resource allocation, the sociological problems it
causes, and its political consequences. The sensitivity of government and policy-makers to
macroeconomic performance is reflected in the measures their countries have taken to prevent
unemployment and in the regulations related to labor markets. However, like all economic
problems, the problem of unemployment cannot simply be eliminated by good policy. The
rapidly growing literature on institutional economics points out that the success of economic
policies will be limited in countries where the institutional infrastructure is inadequate. For this
reason, in addition to the economic conditions of countries, institutional quality also plays an
important role in addressing the problem of unemployment. The number of studies in the
literature on this subject is very limited. This study aims to examine the relationship between
unemployment and institutional quality by using the data of 38 OECD countries for the period
2002-2019 and contribute to the literature.

Methodology

In this study, the relationship between unemployment and institutional quality was
examined over the 2002-2019 period by applying panel data analysis in 38 OECD countries.
Corporate Governance Quality Index consists of Worldwide Governance Indicators including
that voice and accountability, political stability and absence of violence/terrorism, government
effectiveness, regulatory quality, rule of law, and control of corruption. This index was created
with Principle Component Analysis (PCA). Other explanatory variables are the GDP growth
rate, inflation rate, government expenditures, and population growth rate. Our model is as
follows:

TOTUNEMIit = S+ 4 GOVQIit + B GDPit + S INFit + £ GOVEXit + uit
i=1,....38;  t=1,....18

1)

Where TOTUNEM is the total unemployment rate, GOVQI is the Corporate Governance
Quality Index, GDP is the Gross Domestic Product growth rate, INF is the inflation rate, and
GOVEX is the Government Final Consumption Expenditures growth rate. Data for all variables
are annual and collected World Bank database. The countries included in the analysis are;
Australia, Austria, Belgium, Canada, Chile, Colombia, Costa Rica, Czechia, Denmark Estonia,
Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Israel, Italy, Japan, Korea
Republic, Latvia, Lithuania, Luxembourg Mexico, Netherlands, New Zealand, Norway, Poland,
Portugal, Slovak Republic, Slovenia, Spain, Sweden, Switzerland, Turkey, United Kingdom,
and the United States.
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Empirical Results

According to the results, the fixed effects model is chosen and the series are stationary.
Auto-correlation, heteroscedasticity, and cross-section dependency problems were found in the
model. Despite these problems, the Driscoll-Kraay standard errors were used to make accurate
regression estimations. According to the Driscoll-Kray estimator results, the corporate
governance quality index has a negative and statistically significant effect on unemployment.

Conclusion

According to the findings of the study, an increase in the Governance Quality Index
reduces unemployment. In all models, increases in GDP growth rate, public expenditures, and
inflation variables reduce unemployment. According to the findings of the analysis, increases in
all variables that comprise the governance quality index reduce unemployment.

In the light of empirical evidence, it is seen that policy makers only designing good
policies will not be successful in reducing the unemployment problem. It is therefore imperative
that good policies are supported by well-functioning institutions. Confidence in regulatory
institutions, contracts, the rule of law, and policy makers directly affects the success of policies
aimed at reducing unemployment. In line with these results, it is recommended that countries
take measures to increase institutional quality in order to increase policy success.
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Oz

Islami bankacilik faaliyetleri ile bankacilik sektdrii iliskisine yonelik yapilacak
caligmalar finans alaninin nitelikli biiylimesine katki saglayacaktir. Bu ¢aligmada
Islami bankacilik alaninin konvansiyonel bankacilik alani iizerinde bir etkisinin olup
olmadig1 degerlendirilerek, Tiirkiye 6rnegi lizerinde ele alinan degiskenler arasindaki
nedensellik iligkisinin belirlenmesi amaglanmaktadir. Calismada 2005:Q1-2022:Q2
donemine ait li¢ aylik veriler kullamilmistir. Degiskenler arasindaki nedenselligi
aragtirmak i¢in Toda ve Yamamoto tarafindan onerilen Granger nedensellik testinin
degistirilmis bir versiyonu kullanilmistir. Calisma Islami bankacilik katilim fonu ve
fon kullandirma hacmi ile konvansiyonel bankacilik mevduat hacmi arasindaki
nedenselligi ortaya koymaktadir. Analiz sonuglar1 Islami bankalarimin katilim fonu
ve fon kullandirma hacminin konvansiyonel bankalar mevduat hacmi {izerinde etkili
oldugunu (granger nedeni), ayni zamanda konvansiyonel bankacilik mevduat
hacminin de Islami bankacilik katilim fon hacmi iizerinde etKili oldugunu (granger
nedeni) gostermektedir. Calisma elde edilen sonuglarla bir taraftan bankacilik
sektorii agisindan katilim bankalarinin énemini ortaya koymakta diger taraftan Islami
bankalar (katilim bankalari) ile konvansiyonel bankalar arasindaki iligkiyi farkli bir
perspektiften ele alarak literatiire dnemli bir katki saglamaktadir.

Abstract

Studies on the relationship between Islamic banking activities and the banking sector
will contribute to the qualified growth of the finance field. In this paper, it has been
evaluated whether the Islamic banking field affects the conventional banking field.
The study aims to determine the causality relationship between the variables
discussed in the case of Tirkiye. Quarterly data for the period 2005:Q1-2022:Q2
were used in the study. A modified version of the Granger causality test proposed by
Toda and Yamamoto was used to investigate causality between variables. The study
reveals the causality between Islamic banking participation fund and fund
disbursement volume and traditional banking deposit volume. The results of the
analysis reveal that the deposit and loan volume of Islamic banks is effective on the
volume of conventional banks deposits (granger reason), while the volume of
conventional banking deposits is also effective on the volume of Islamic banking
participation funds (granger reason). This study, on the one hand, reveals the
importance of participation banks in terms of the banking sector, and on the other
hand, makes an important contribution to the literature in terms of considering the
relationship between Islamic banks (participation banks) and conventional banks
from a different perspective.
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1. Giris

Islami bankacilik kavrami Islam ekonomi sisteminin bir alt kolu olan islami finans
sisteminin énemli bir alt koludur. Islam iilkelerinde para piyasalarinin ¢ok énemli bir {iyesi olan
bankacilik sisteminin gelismesinin Oniinde yillarca 6nemli bir engel olarak faiz yasagi
goriilmiistiir. Islam fikhinin 6nemli bir kurali olan faiz yasag1 sebebiyle birgok Miisliiman
ellerinde bulunan nakdi kiymetleri faizle istigal eden bankalar yerine altin, doviz gibi kiymetlerle
yastik altinda tutmay1 tercih etmistir. Konvansiyonel bankalara bu yasaga ragmen para yatiran bir
kistm Miisliimanlar ise ciddi bir vicdan azabi hissetmislerdir. Islam iilkelerinin iclerinde
bulunduklar faiz temelli ekonomik sistem birgok Miisliiman i¢in olayn kaniksanmasina ve faize
kars1 hassasiyetlerinin kaybolmasina ve hicbir sorun yokmus gibi davranmalarina sebep olmus ve
dolayisiyla konvansiyonel bankacilik sistemi Islam iilkelerinde gelisme gdstermistir. Tiim bu
gerceklerle birlikte Islam toplumlarinda faize karsi hassasiyeti bulunan bir topluluk hep
bulunagelmis ve bu kesimin mali sistemlerden uzak durmasi Islam iilkelerinin gerek gelisme
potansiyellerinin ortaya ¢ikmasinin oniinde hep 6nemli bir engel olarak var olmustur. Oysa
ekonomik biiylime ve kalkinma finans sistemleri dogru ve verimli bir sekilde islemedikce hep
eksik kalacak ve istenilen ivme yakalanamayacaktir. iste bu noktada Islami bankacilik sistemi
Islam iilkelerinde yasanan bu kaotik durumu ¢dzmeye ciddi bir aday olarak énemli bir konuma
sahiptir. Islami bankacilik sektorii, Islami &greti ile uyumlu bir sekilde -faize dayanmayan
modellerle- toplumun ihtiyaglarina cevap verecek finansal hizmetler sunabilirler ve bu hizmetler
toplumda karsilik bulabilirse (islami hassasiyete sahip bireyler basta olmak iizere tiim toplumun
istek ve ihtiyaclar1) bu Islam iilkelerinde ekonomik biiyiime ve kalkinma siirecini
hizlandirabilecektir.

Islami bankacilik 1960'h yillarda Misir'da miitevazi bir dlcekte ortaya ¢ikmis ve Islami
hassasiyete sahip Misliman bireylerin ihtiyaglarina uyum saglayamayan konvansiyonel
bankacilik sistemine bir alternatif ve finansal sistemin bir tamamlayicisi olarak énemli bir rol
istlenmistir. Misirda filizlenen bu yeni olusum ¢ok uzun émiirlii olamasa da kendisinden sonra
kurulacak Islami bankacilik faaliyetlerine nemli bir rol model olmustur. Ornegin; Mit Ghamr’mn
kurulusundan kisa bir siire sonra, 1971'de Misir'da kurulmus olan ve kar odakli bir kurum olarak
degil de daha ¢ok bankalar aras1 “diislik gelir grubuna hizmet edecek bir sosyal banka olarak”
olarak kurulan ve aslinda temelinde islami bankacilik modelini igermeyen Nasser Sosyal Bank
mikro kredi temelli halkin kalkinmasi esast iizerine faaliyetine baglamistir (Chachi, 2005: 19). Bu
iki temel bankacilik faaliyeti sonraki donemlerde kurulacak Islami bankacilik faaliyetleri icin
onemli 6rnekler olmustur (Kazak ve Okka, 2022: 48). islami bankacilik faaliyeti kurulusundan
bu yana son altmus yil igerisinde diinya ¢apinda yayilmis ve dnemli bir gelisim gdstermistir. Ilk
zamanlarda daha ¢ok Miisliiman iilkelerde gerceklesmis olan bu gelisim -halen agirlik Islam
iilkelerinde olsa da- (Imam ve Kpodar, 2013) diinya ¢apinda 6nemli bir gelisim gostermistir.

Islami finans hacmi zaman icerisinde hizla biiyiimiis 2021 y1l1 sonu itibariyle yaklasik 3,5
trilyon dolara yaklasan bir hacme ulagmustir. islami bankacilik ise Islami finans hacminin yaklagik
%70’ini igermekte olup 2,349 trilyon dolara yaklasan bir hacme sahiptir. 2025 yili sonu itibariyle
Islami finansin 4,94 trilyon dolara ve Islami bankaciligin 3,5 trilyon dolara yaklasan bir hacme
ulasacagi tahmin edilmektedir. 2020-2025 tahmini biiylime oran1 %46 gibi oldukga yiiksek bir
rakam olarak 6ngoriilmektedir (Refinitiv, 2021: 8). 2022 Kasim tarihi itibariyle Miisliiman niifus
diinya niifusunun %24,9 (RW, 2022) - %25,65’ini (WPR, 2022) olusturmaktadir. islami finansin

983



Ekonomi, Politika & Finans Aragtirmalar1 Dergisi, 2022, 7(4): 982-998
Journal of Research in Economics, Politics & Finance, 2022, 7(4): 982-998

biiytimesi, 2050 yilinda diinya niifusunun %30’una ulagmasi beklenen (Pew, 2015; Ritchey, 2015)
Miisliiman niifusun biiylimesiyle desteklenmekte olup ciddi bir biiyiime potansiyeline sahiptir.

Islami bankacilik sistemi konvansiyonel bankacilik sisteminin finansal sistem vasitastyla
ekonomik biiylime ve kalkinmaya hizmet etmesinin de 6tesinde daha biiyiik bir fonksiyon ve
faydalar1 da icermektedir. Islami finans sistemi, toplum i¢inde somiiriiniin ana faktorleri olarak
kabul edilen hile, kumar, meysir, garar, gabin, karaborsacilik, manipiilasyon, karaborsacilik, faiz
ve aldatma-asir1 belirsizlik igeren karmasik tiirev tiriinlerini yasaklar (Okka ve Kazak, 2021: 10).
Islami bankacilik sisteminde paranin zaman degeri yoktur ve para ancak bir emtia veya hizmetle
birlikte olursa zaman kavramindan etkilenir (Okka ve Kazak, 2021: 12). islami bankaciligin
"[slam'n deger sisteminin ahlakina uygun olarak" yiiriitiilmesi halinde ekonominin amag ve
hedeflerine ulagmasina aktif olarak katilmasi beklenmektedir (Ahmad, 1984: 1). Sonug olarak
modern Islami bankacilik ve finansin temel teorisi, sermaye kaynaklarinn verimli tahsisi yoluyla
ve biiylime ve kalkinmay1 saglamaya yonelik finansal kararlar yoluyla sosyal refah ile iligkilidir
(Khan, 1986: 2).

Bilindigi gibi konvansiyonel banka; bankacilik sistemi igerisinde faiz temeli iizerine
kurgulanip bu sistemle ¢aligmakta olup, bu sistemde para kendi basina gelir getirebilme 6zelligine
sahiptir ve faiz bir nevi paranin kullanim karsilig1 ddenen kira bedeli gibidir. islami finansal
sistemde ise faiz haram oldugu i¢in para kendi basina gelir getirebilme fonksiyonuna sahip
degildir. Para ancak bir emtia veya hizmetle birlikte ancak gelir getirebilme fonksiyonuna
kavusur. Finansal sistemler para ve sermaye piyasalari araciligi ile fon arz edenlerle talep edenler
arasindaki degisimi saglamaktadir. Tiirkiye gibi Islam inancina sahip olan bireylerden olusan ve
ayni zamanda laik ve demokratik bir yonetime sahip olan iilkelerde, tiim diinya finansal sistemleri
ile uyumlu faiz temelli konvansiyonel bankacilik faaliyetleri ciddi bir hacme sahiptir. Bununla
birlikte faize kars1 duyarli inanch insanlarin finansal sistem igerisine tam entegrasyonu ancak faiz
esasina dayanmayan, islami kurallara uygun bir bankacilik sistemi ile miimkiin olabilecektir. Her
ne kadar Islami bankacilik bu éneminin hak ettigi seviyeye ulasamamis olsa da giin gectikce
biiyliyen bir trende sahiptir. Asagida (Sekil 1) Tiirkiye bankacilik sektoriiniin gelisimi ve katilim
bankalarinin konvansiyonel bankalara oranlari1 goriilmektedir.

Mevduat (Katilim Fonu) Hacmi Kredi (Katilim Fonu Kullanim) Hacmi
Turkiye (Milyar TL) Turkiye (Milyar TL)
6.000,00 14,00% ©.000,00 9,00%
. 8,00%
5.000,00 12,00% 5.000,00 7,00%
4.000,00 10,00% 4.000,00 6,00%
’ 8,00% 5,00%
3.000,00 - 3.000,00 4,00%
2.000,00 6,00% 2.000,00 3,00%
000, 1,00% om0 2,00%
1.000,00 2,00% ' 1,00%
0,00% ' 0.00%
4

' A D D O DN DD DO oA D O A0 N
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e Konv. Bankacilik Katihm bankalan e K tm/Konv %
e Konv. Bankacilik Katihm bankalan — Kt /Konv %

Sekil 1. Tiirkiye Bankacilik Sektorii Mevduat ve Kredi Hacmi Degisimi (Konvansiyonel-Katihm
Bankalar1 Karsilagtirmali)
Kaynak: BDDK (2022)
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Yukaridaki sekilde (Sekil 1) goriilecegi iizere Tiirkiye’de konvansiyonel bankacilik
sektorlinlin gelisimine paralel olarak katilim bankacilik sektdriiniin biiyiidiigii ve konvansiyonel
banka hacmine gore ylizdesel biiyiikliigliiniin de yillar itibariyle artan bir seyir izledigi
goriilmektedir.

Finansal sistemler icerisinde &nemli bir yer tutan Islami bankacilik faaliyetlerinin
(Turkiye’de Katilim bankaciligi veya yeni diistiniilen ismiyle Katilim Finans Kurumu. Bkz.
Erdogan, 2022) toplam bankacilik sektorii ve 6zelde konvansiyonel bankacilik sektorii ile iligkisi
onemli ve iizerinde durulmasi gereken bir konudur. Iste bu ¢alismada katilim bankacilig1 sektorii
hacminin tiim bankacilik ve 6zelde konvansiyonel bankacilik sektdrii hacmi tizerindeki etkisi ve
nedensellik iliskisi ele alinmistir. Calismanin temel amaci, Tiirkiye drnegi iizerinden bu iliskinin
acikca ortaya konularak mikro dlgekte Islami bankacilik alaminin ve makro Slcekte finansal
sistemin temeli olan tiim bankacilik faaliyetlerinin giiclenmesine dolayisiyla nihai hedef olarak
ekonomik biiyiime ve kalkinma siirecine katkida bulunmaktir. Bu ve buna benzer ¢aligmalarin
Islami bankacilik sektdriine olan ilgiyi artirmasi ve ilgili literatiir galismalarinin giiglendirilmesi
beklenmektedir.

Bu calisma bes boliimden olusmaktadir. ikinci boliimde konuyla ilgili literatiirde yer alan
calismalar incelenmistir. Ugiincii boliimde ¢alismada kullanilan veriler ve ekonometrik yontem
anlatilmigtir. Dordiincii boliimde elde edilen bulgular tartigilmig, besinci bdliimde ise ulagilan
sonugclar verilmistir.

2. Literatiir Taramasi

Literatiirde Islami bankacilik ve ekonomik biiyiime arasindaki iliskiyi ele alan pek ¢ok
calisma bulunmaktadir. (Ornek: Kavoossi, 1993; Saeid, 2005; Furgani ve Mulyany, 2009; Abduh
ve Omar, 2012; El-Galfy ve Khiyar, 2012; Lebdaoui ve Wild, 2016; Yiiksel ve Canoz, 2017;
Caporale ve Helmi, 2018; Mensi vd., 2020; Ullah vd., 2021; Sekmen, 2021; Salihoglu, 2022;
Agustina vd., 2022)

Islami bankacilik alaminin tiim bankacilik ve dzelde konvansiyonel bankacilik alanina
etkisi hakkinda ise nispeten daha az sayida calisma vardir. Bu ¢aligmalardan 6nemli bir grubu
Islami bankalar ile katilm bankalarmin getirileri arasindaki iliskileri ele almaktadir. Bu
calismalarda amag¢ konvansiyonel bankalarin faiz oranlar ile katilim banklarinin kar oranlart
arasindaki iliskiyi ortaya koymaktir. (Ornek: Kaleem ve Isa, 2003; Chong ve Liu, 2009; Ito, 2013;
Rauf ve Malik, 2014; Yusof vd., 2015; Lee vd., 2017; Mohd Yusoff ve Azhar, 2019; Liagat vd.,
2021; Mushafig ve Sehar, 2021; Saeed vd., 2021; vd.)

Islami bankalarin tiim bankacilik sektdrii ve 6zelde konvansiyonel bankalar iizerindeki
etkisini ele alan caligmalar ise literatiirde oldukca az sayida olup yeni c¢aligmalarla literatiir
desteklenmelidir. Bu ¢alisma literatiirdeki 6nemli eksikligi doldurmasi agisindan O6nem arz
etmektedir. Literatiirde konu ile ilgili bulunabilen az sayidaki ¢aligmalardan bazi Grnekler
sunlardir:

Gheeraert (2014), Miisliiman iilkelerde Islami bankaciligin gelisiminin, GSYIH'ye
Olceklenen Ozel kredi veya banka mevduati miktariyla Olgiildiigii iizere, daha yiiksek bir
bankacilik sektorii gelisimine yol actigina dair gii¢lii ve tutarli ampirik kanitlar ortaya koymustur.
Bu etki, geleneksel bankacilik sistemini dislamayan Islami bankacilik sektoriiyle birlikte ayni
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piyasada islem goren bir ortamda gerceklesmektedir. Caligma ayrica, Islami bankacilik
sektoriiniin, her iki sistemin bir arada var oldugu ve Islami sektdriin toplam bankacilik sektriinde
orta bir penetrasyona ulastigi Miisliiman iilkelerdeki geleneksel bankaciligi tamamlayict bir rol
oynadigina dair kanit sunmaktadir.

Rashid vd. (2017), islami bankalarin geleneksel bankalara kiyasla daha iyi performans
gosterdigini ve finansal sektoriin istikrara daha etkin bir sekilde katkida bulundugunu ortaya
koymustur. Genel olarak, sonuglar Islami bankalarin finansal istikrara katkisinin makul ve ileriye
doniik oldugunu gostermistir.

Rizvi vd. (2020), Islami bankalarin bankacilik endiistrisini daha istikrarli hale getirdigini,
rekabet-istikrar teorisi ile tutarli oldugunu ortaya koymustur. Caligma Islami bankalarin
bankacilik sisteminin hem bor¢ verme hem de mevduat biiyiimesini iyilestirdigini ve Islami
bankalarin hem varlik hem de bor¢ kanallar1 yoluyla istikrara katkida bulundugunu
gostermektedir.

Belkhaoui (2022), MENA iilkelerinde Islami bankaciligin sadece ekonomik biiyiimeye yol
acmadigini, ayn1 zamanda geleneksel bankacilik gelisimini olumlu ve énemli 6l¢iide etkiledigini
ortaya koymustur.

3. Veri ve Yontem

Bu ¢alismada katilim bankalarmin (diger ifadelerle; katilim finans kurulusu veya Islami
bankacilik sektorii) konvansiyonel bankacilik sektorii tizerindeki olasi etkisi ortaya konulmak
istenmistir. Bunun i¢in katilim bankalarini temsil eden (KFM ve KFK) bagimsiz degiskenleri ile
konvansiyonel bankacilik sektoriinii temsil eden (KNVBM) bagimli degiskeni arasindaki
nedensel iligkiyi anlamak i¢in Toda ve Yamamoto (1995) uzun vadeli nedensellik testinin
degistirilmis bir versiyonu (MWALD) uygulanmustir.

Zaman serilerinin ¢ogu Nelson ve Plosser (1982), Campbell ve Mankiw (1987), Hamilton
(1994), Hou vd. (2006) ve daha pek ¢ok ¢alismada ortaya konuldugu gibi birim koke sahiptir.
Herhangi bir zaman serisinde birim kokiin bulunmasi, ortalama ve varyansin zamandan bagimsiz
olmadigi anlamina gelir. Birim kokiin bulundugu duragan olmayan zaman serilerine dayanan
geleneksel regresyon teknikleri, “sahte regresyon” tiretebilir (Granger ve Newbold, 1974;
Phillips, 1986) ve istatistikler, gergek bir iliskiden ziyade sadece iliskili egilimleri gosterebilir
(Al-Qudair, 2005: 34; Magazzino, 2012: 68-69). Oysa bu c¢alismada kullanilan Toda ve
Yamamoto yontemi, birim kok ve egbiitiinlesme testlerinin giic ve boyut dzelliklerine gore
Granger nedensellik testi problemlerini ortadan kaldirir (Zapata ve Rambaldi, 1997: 291). Toda
ve Yamamoto testi, bir vektor otoregresif (VAR) modelinin seviyelerde tahmin edilmesini igerir;
bu, ilgili zaman serilerinin entegrasyon sirasinin yanlis tanimlanmasi ve degiskenler arasinda es
biitiinlesme ile iligkili riskleri en aza indiren bir yontemdir (Amiri ve Ventelou, 2012: 542). Toda
ve Yamamoto, bir VAR(k+dmax) tahmin edildiginde, bir VAR(k)'in parametreleri iizerindeki
kisitlamalar i¢in Wald testinin asimptotik bir ki-kare dagilimina sahip oldugunu kanitlamaktadir.
Burada dmax, siiregte meydana geldiginden sliphelenilen maksimum entegrasyon sirasidir. Buna
gore Toda-Yamamoto uzun vadeli nedensellik testi, bir VAR modelindeki (k) optimal gecikme
sayisin1 dmax ile yapay olarak artirir ve Granger nedensellik i¢in olagan test istatistiklerinin
standart asimptotik dagilima sahip olmasini saglar (Caporale ve Pittis, 1999: 27; Wolde-Rufael,
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2005: 896). Dolado ve Liitkepohl (1996) farkli bir yaklagim kullanarak ayni sonucu ispatlamis
ve bu testin gii¢ 6zelliklerini analiz etmislerdir (Zapata ve Rambaldi, 1997: 291). Toda ve
Yamamoto tarafindan gelistirilen bu yontem, Granger nedensellik testinde karsilasilan engellere
takilmadan, duraganlik (ayn1 dereceden veya farkli dereceden biitiinlesik seriler i¢in [I(0); I(1);
1(2)]) ve esbiitiinlesme (koentegrasyon) iligkisinin varligi-yoklugu dikkate alinmaksizin seriler
arasindaki nedenselligin analiz edilmesine imkan saglamaktadir (Vergil ve Cestepe, 2006: 38-39;
Biiyiikakin vd., 2009: 110-111).

3.1. Ekonometrik Model

Bu calisma kapsaminda Tiirkiye’de faaliyet gosteren katilim bankalarinin konvansiyonel
bankacilik sektorii tizerindeki etkisini ortaya koymak amaciyla 2005:Q1-2022:Q2 donemine ait
ti¢ aylik veriler kullanilmustir. Degiskenler arasindaki nedensel iliskiyi ortaya koymak i¢in Toda-
Yamamoto nedensellik testinin degistirilmis bir versiyonu (MWALD) uygulanmistir.

Her bir alt degiskenin birbirini etkilemesi her zaman miimkiin olmakla birlikte; bu ¢aligma
kapsaminda katilim bankaciligini temsil eden bagimsiz degiskenlerin konvansiyonel bankacilik
sektoriinii temsil eden bagimli degisken tizerindeki etkileri ele alinmaktadir. Modelde yer alan
tim degiskenler (bagimli-bagimsiz) asagidaki sekilde gosterilmistir (Sekil 2).

KNVBM

KFm

fa ®/0

Sekil 2. Modelde Yer Alan Degiskenler
Not: Sekil PresentationGO ile yazar tarafindan diizenlenmistir.

Bu modelde KNVBM, Tiirkiye'de faaliyet gdsteren konvansiyonel bankalarin mevduat
hacminin Gayrisafi Yurt ici Hasila (GSYH)’ya oranini; KFM, Tiirkiye'de faaliyet gosteren katilim
bankalarinin katilim fonlarinin GSYH’ye oranini; KFK ise Tiirkiye'de faaliyet gosteren katilim
bankalarinin fon kullandirma hacminin GSYH’ye oranini temsil etmektedir. Degiskenlerin dogal
logaritmalar1 alinarak analize tabi tutulmustur. Degiskenlere iliskin veri kaynaklar1 asagida
(Tablo 1) sunulmaktadir.

Tablo 1. Degisken Tanimlari
Degiskenler Tamm Kaynak
Tiirkiye'de  faaliyet  gosteren  konvansiyonel

KNVBM bankalarinin mevduat hacminin GSYH’ye orani BDDK ve TCMB Veri Tabanlari
Tirkiye'de faaliyet gosteren katilim bankalarinin .

KFM katilim fon hacminin GSYH’ye oram BDDK ve TCMB Veri Tabanlan

KEK Tiirkiye'de faaliyet gosteren katilim bankalarinin fon BDDK ve TCMB Veri Tabanlart

kullandirma hacminin GSYH’ye oram
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3.2. Toda-Yamamoto Yaklasimi ile Granger Nedensellik Modeli

Bu ¢alisgmada Toda ve Yamamoto (1995) tarafindan onerildigi sekli ile nedensellik testi
icin Granger (1969) nedenselliginin degistirilmis hali olan Wald testi (MWALD) kullanilmistir.
Kullanilan yontem seriler arasindaki olas1 duraganlik uyumsuzlugu veya es biitiinlesmeyi gz ardi
ederek yukarida ana hatlartyla belirtilen klasik Granger nedensellik testinde karsilasilan sorunlari
onlemektedir (Vergil ve Cestepe, 2006: 38-39; Wolde-Rufael, 2006: 1110; Biiyiikakin vd., 2009:
110-111). Toda ve Yamamoto yaklasimi, Granger nedensellik testlerinde oldugu gibi birinci fark
I(1) yerine 1(0) diizeyindeki Standart Vektor Otoregresif Modeline uyar. Boylece serilerin
entegrasyon sirasinin olasi yanlig tanimlanmasiyla iligkili riskleri en aza indirir (Mavrotas ve
Kelly, 2001).

Bu yaklagimin temel fikri, VAR modelinde uygun gecikme seviyesinin (k) belirlenmesi ve
belirlenen gecikmeye en yiiksek integreye sahip degiskenin integre seviyesinin (dmax) ilave
edilerek yapay olarak arttirllmasina dayanmaktadir. Ardindan bir (k + dmax)inci VAR sirasi
hesaplanir ve son gecikmeli dmax vektoriiniin katsayilari ihmal edilir (Caporale ve Pittis, 1999: 27;
Wolde-Rufael, 2004: 71, 2005: 896, 2006: 1110). Toda ve Yamamoto (1995) prosediiriiniin
uygulanmasi, Granger nedenselligi i¢in olagan test istatistiginin, gecerli ¢ikarimin yapilabilecegi
standart asimptotik dagilima sahip olmasini saglar (Wolde-Rufael, 2006: 1110).

Granger nedensellik testinin Toda ve Yamamoto (1995) versiyonunu uygulamak igin, bu
calismadaki model asagida VAR sisteminde gosterilmistir. Konvansiyonel bankacilik sekt6riiniin
bagimli degisken olarak temsil edildigi model Denklem (1) ile gosterilmistir:

dmax

KNVBM, = ¢0+z¢1lKNVBMt i+ 2 Y,; KNVBM,_ 1+2111KFMt ;
i=1 j=k+1 i=1

dmax dmax

+ Z A jKFM,_ ]+2511KFKt i + Z $2jKFK;_j + Ayt

j=k+1 j=k+1

1)

Katilim bankalarma iligkin KFM ve KFK degiskenlerinin bagimli degisken oldugu
modeller ise sirasiyla Denklem (2) ve Denklem (3)’te gosterilmistir.

Amax
KFM, = po"‘ZSOuKFMt i + Z 02 KFM,_ ]+ZC11KNVBMt i
i=1 j=k+1 i=1
Amax Admax (2)
+ z 62 KNVBM,_ ]+Z$511KFKt i + z 92 KFK:_j + As;
j=k+1 i=1 j=k+1
dmax
KFK, = €0+Z£1LKFIQ i+ Z £, KFK,_ ]+z g1;KNVBM,_;
j=k+1
Amax Admax (3)
+ z g’ZJKNVBML‘ ]+Z\S11KFM1: l+ z ‘SZJKFMt ]+A6t
j=k+1 i=1 j=k+1
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Denklem (1)’de, KFM ve KFK'den KNVBM'ye Granger nedenselligi 3;; # 0V; ve &;; #
0V;; Denklem (2)’de, KNVBM ve KFK'den KFM'ye Granger nedenselligi ¢;; # 0V; ve $,; #
0V; ve son olarak Denklem (3)’de, KNVBM ve KFM'den KFK'ye Granger nedenselligi g; #
0v; ve J4; # 0V; seklindedir. Model, goriiniiste ilgisiz regresyon (SUR) kullanilarak tahmin
edilmektedir (Rambaldi ve Doran, 1996; Wolde-Rufael, 2005: 896, 2006: 1110).

4. Bulgular

Calismada oncelikle Toda-Yamamoto nedensellik testi igin temel hazirlik analizleri
yapilmis, ardindan da nedensellik testlerinden elde edilen bulgular sunulmustur. Toda-Yamamoto
nedensellik testi analizler acisindan birim kok sayisina duyarsiz olmakla birlikte [birinci farkta
I(1) duraganlik sart1 yoktur] maksimum esbiitiinlesme derecesinin (dmax) elde edilebilmesi i¢in
birim kok testlerine ihtiya¢ duyulmaktadir. Serilerin duraganligini test etmek amaciyla yapilan
Phillips-Perron (PP) ve Genisletilmis Dickey-Fuller (ADF) birim kok testi sonuglari sirasiyla
Tablo 2 ve Tablo 3’te verilmistir.

Tablo 2. Phillips—Perron (PP) Birim Kok Testleri

Seviyede Birinci Farklar
KFK KFM KNVBM KFK KFM KNVBM
Sabitli -2.9103**  -1.3302 -3.6501*** -8.4574*** -9, 7993*** -12 5503***
Sabitli ve Trendli -2.7864 -3.2599*  -5,1647*** -0.7354*** -0.6648*** -12.2098***

Not: Kritik degerler MacKinnon'dan (2010) alinmigtir. ***, ** ve * simgeleri sirasiyla %1, %5 ve %10
seviyelerinde birim kok bos hipotezinin reddedildigini gostermektedir. Kisaltma gecikmesi Newey-West
otomatik kisaltma gecikme secimi ile se¢ilmistir.

Tablo 3. Genisletilmis Dickey-Fuller (ADF) Birim Kok Testleri

Seviyede Birinci Farklar Ikinci Farklar
KFK KFM KNVBM KFK KFM KNVBM KFK KFM KNVBM
Sabitli  -2.7032* -1.5554 -2.9173** -3.2294**-2.2969 -2.3947 - -19.7036*** -24.2522***
Sabitli
ve -2.3765 -2.9706 -3.5621** -3.6423**-2.3095 -2.6963 - -19.5290%** -24.1877***
Trendli

Not: Kritik degerler MacKinnon'den (2010) alinmugtir. ***, ** ve * simgeleri sirasiyla %1, %5 ve %10
seviyelerinde birim kok bos hipotezinin reddedildigini gostermektedir. Kisaltma gecikmesi Newey-West
otomatik kisaltma gecikme se¢imi ile secilmistir.

Tablo 2 ve Tablo 3’te yer alan sonuglar incelendiginde, birim kok testlerinin farkli sonuglar
verdigi gorilmektedir. Phillips—Perron (PP) birim kok testinde degiskenler seviyede farkli
derecelerde duragan bulunmakla birlikte, birinci farkta tiim seriler duragan hale gelmektedir I(1).
ADF testinde ise KNVBM seviyede duragan (%5 ve %1 Onem seviyesinde) iken birinci
farklarinda sadece KFK duragan hale gelmektedir I(1). Diger degiskenler (KFM ve KNVBM)
ikinci seviyede duragan hale gelmektedir 1(2). Bu nedenle, maksimum biitiinlesme derecesi 2
olarak alinmistir (dmax = 2).

Toda ve Yamamoto (1995) metodu daha once de agiklandigi gibi VAR modelinde uygun
gecikme seviyesinin (k) belirlenmesi ve belirlenen gecikmeye en yiiksek integreye sahip
degiskenin integre seviyesinin (dmax) ilave edilerek yapay olarak arttirilmasina dayanmaktadir.

e
989



Ekonomi, Politika & Finans Arastirmalar1 Dergisi, 2022, 7(4): 982-998
Journal of Research in Economics, Politics & Finance, 2022, 7(4): 982-998

Buna gére bu asamada gecikme uzunlugu tespit edilecektir. Calismada gecikme uzunlugu 3 olarak
tahmin edilmis (k = 3) ve buna maksimum biitiinlesme derecesi (dmax = 2) ilave edilerek Toda ve
Yamamoto (1995) testi uygulanmustir (k+ Omax).

Nedensellik analizlerine ge¢meden Once son olarak istikrar kosulu, otokorelasyon ve
degisen varyans problemi ile normallik varsayimi incelenmistir. Sekil 3’te goriildiigii lizere, AR
karakteristik polinomunun ters kdkleri birim ¢ember igerisinde yer almakta olup; tahmin edilen
model istikrar kosulunu saglamaktadir.

1.5

1.0+ .

0.5+ y

|:|_D— » * + » 2

H0.5

1.0 4 .

1.3 T T T T T
-1.5 -1.0 4.5 0.0 05 1.0 1.5

Sekil 3. AR Karakteristik Polinomunun Ters Kokleri

Modelde otokorelasyon probleminin olup olmadigi arastirilmis ve bu amagla yapilan
otokorelasyon LM testine iliskin sonuglar Tablo 4’te verilmistir. Otokorelasyon analizi sonuglari,
modelde otokorelasyon probleminin olmadigini ortaya koymaktadir.

Tablo 4. Otokorelasyon LM Test Sonuglari

Gecikme LM istatistigi Prob.
1 3,180478 0,9567
2 6,337735 0,7057
3 2,760319 0,9730
4 13,27115 0,1507
5 5,287671 0,8085
6 5,495607 0,7891

Modelde degisen varyans probleminin varligini belirlemek i¢in yapilan test sonuglar1 tablo
5’te yer almaktadir. Tablo 5’te yer alan sonuglar, degisen varyans probleminin olmadigina isaret
etmektedir.

Tablo 5. Degisen Varyans Testi
Ki-kare Serbestlik D. (df) Prob.
186,1887 180 0,3603
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Normallik varsayimi i¢in yapilan test sonuglart Tablo 6’da yer almaktadir. Test sonuglarina
bakildiginda, p>0,05 oldugu i¢in normallik varsayimi saglanmaktadir.

Tablo 6. Normallik Varsayum

Bilesenler Jarque-Bera Serbestlik D. (df) Prob.
1 10,36494 2 0,0056

2 1,107856 2 0,5747

3 0,446561 2 0,7999
Birlegik 11,91936 6 0,0638

Toda ve Yamamoto (1995) nedensellik testi i¢in uygun gecikme uzunlugu; VAR modeli
icin belirlenen optimal gecikme uzunluguna (k = 3), degiskenlerin maksimum biitiinlesme
derecesi (dmax = 2) eklenerek (k+ dmax = 5) olarak belirlenmistir. Toda ve Yamamoto nedensellik
testinden elde edilen sonuglar Tablo 7°de gosterilmistir.

Tablo 7. Granger Nedensellik Testi (Toda-Yamameoto Yontemiyle)

Modeller Ki-kare P-degeri Nedenselligin Yonii
Denklem (1) 12,74433 0,0052*** KFM —> KNVBM
Denklem (1) 12,00863 0,0074*** KFK —> KNVBM
Denklem (2) 8,193536 0,0422** KNVBM —> KFM
Denklem (3) 6,415624 0,0931 KNVBM Yok KFK

Not: *** ** ye * simgeleri sirasiyla %1, %5 ve %10 6nem seviyelerini belirtmektedir.

Granger nedensellik sonuglart incelendiginde katilim bankalarinin hem fon hacmi hem de
fon kullandirma hacminin konvansiyonel bankacilik mevduat hacmi iizerinde etkisi
bulunmaktadir. Ciinkii KFM ve KFK’den KNVBM’da dogru %1 6nem diizeyinde nedensellik
iligkisi bulunmaktadir. Buna karst KNVBM’den KFM’ye dogru %5 6nem diizeyinde nedensellik
iligkisi bulunurken, KNVBM’den KFK’ye dogru bir nedensellik iliskisi bulunamamustir. Tiim bu
sonuclar katilim bankalarinin konvansiyonel bankacilik iizerinde etkili oldugunu ayn1 zamanda
konvansiyonel bankaciligin da katilim bankacilig1 iizerinde katilim fon hacmi agisindan bir
etkisinin oldugunu gostermektedir. Caligmada bagimsiz degisken olarak konvansiyonel
bankacilik alania ait mevduat hacmi kullanilmistir. Daha sonra yapilacak olan g¢aligmalarda
konvansiyonel banka kredi hacmi tizerindeki etkiye de ayrica bakilabilir.

5. Degerlendirme ve Sonu¢

Finansal sistemlerin isleyisinde yer aldig1 diisiiniilen faiz kavraminmn reddedildigi Islami
finansal sistem ve Islami bankacilik sektdrii Islam iilkelerinde agirlikli olmak iizere alternatif bir
model Onerisi sunmaktadir. Faiz ve faiz temelli tiim iirlinlerin, asir1 belirsizlik igeren tiirev
iiriinlerin yer almadig1, temelinde ticari bir faaliyetin ve risk paylasiminin yer aldigi Islami
finansal sistem ve bu sistemin énemli bir oyuncusu olan Islami bankacilik, islam iilkelerinin
ekonomik biiyiime ve kalkinma siireclerinde onemli bir gorev iistlenmektedir. Tiirkiye gibi
konvansiyonel bankacilikla Islami bankaciligin aymi piyasa igerisinde iiriin ve hizmetlerini
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sundugu ve ayn1 piyasada rekabet iligkisi igerisinde bulunduklari yapilarda iki bankacilik alaninin
birleriyle etkilesimi kaginilmaz olmaktadir. Bu etkilesim literatiirde daha g¢ok ekonomik
kalkinmaya hizmet ve kar/faiz oranlarinin etkilesimi agisindan ele alinsa da bir diger 6nemli bakis
acist1 iki sistemin birbirini etkileyip etkilemedigi konusundaki belirsizliktir. Iste bu calisma Islami
bankacilik sisteminin konvansiyonel bankacilik tizerindeki etkisini ele alarak nedensellik iligkisi
acisindan konuyu degerlendirmektedir.

Calisma kapsaminda Tiirkiye’de faaliyet gosteren katilim bankalarmin konvansiyonel
bankacilik sektorii lizerindeki etkisini ortaya koymak amaciyla 2005:Q1-2022:Q2 dénemine ait
tic aylik veriler kullanilarak degigskenler arasindaki nedensellik iligkisi Toda-Yamamoto
nedensellik testi ile ortaya konulmustur. Calismada, katilim bankalarinin hem katilim fonu hem
de fon kullandirma hacminin konvansiyonel bankacilik mevduat hacmi iizerinde etkisi oldugu
goriilmiistir. Katilim bankalarinin katilim fonu hacmi ve fon kullandirma hacmini temsil eden
bagimsiz degiskenlerden %1 6nem diizeyinde konvansiyonel bankacilik mevduat hacmine dogru
nedensellik iligkisinin bulundugu ortaya konulmustur. Ayrica katilim bankalarinin da bir yoniiyle
konvansiyonel bankalardan etkilendigi, konvansiyonel bankacilik mevduat hacminden katilim
fon hacmine dogru %5 6nem diizeyinde nedensellik iliskisi bulundugu gorilmistiir.

Tiim bu sonuglar, katilim bankalarinin konvansiyonel bankacilik iizerinde etkili oldugunu,
aynt zamanda konvansiyonel bankaciligin da katilim bankaciligt iizerinde mevduat hacmi
acisindan bir etkisinin oldugunu gostermektedir. Literatiir degerlendirmesinde de bahsedildigi
gibi Islami bankacilik ve ekonomik biiyiime arasindaki iliskiyi ele alan pek c¢ok calisma
bulunmakla birlikte, bu calismalarin pek ¢ogu Islami bankalar ile katilim bankalarinin getirileri
arasindaki iligkileri ele almaktadir. Bu ¢alismada ise literatiirde yer alan katilim bankalari
konvansiyonel banka iliskilerine yeni bir bakis acis1 getirerek literatiir zenginlestirilmektedir.
Calisma islami bankalar (katilim bankalari) ile konvansiyonel bankalar arasindaki iliskiyi farkl
bir a¢idan ele almasi agisindan literatiire nemli bir katkida bulunmaktadir. Calisma ayni zamanda
katiim bankalarinin, bankacilik sektorii acisindan Onemini ortaya koymakta ve katilim
bankacilig1 alanina son dénemde verilen 6nemin ve gelistirme adimlarinin dogrulugunu teyit
etmektedir. Karar alicilarin katilim bankalarinin gelisim siirecine destek vermeleri ve Tiirkiye’de
katilim bankaciligmin gelisimi konusunda yeni projeler ortaya koymalar1 dnemlidir. Onerilen bu
politika, dzelde Tiirkiye &rnegi iizerinde, genelde tiim Islam cografyasinda bankacilik sektoriiniin
gelismesine, finansal imkéanlarin artmasina ve gesitlenmesine bagli olarak ekonomik kalkinma
slirecine daha fazla katkida bulunulmasina zemin hazirlayacaktir. Calismada Tirkiye {izerinden
bir analiz yapilmis olup benzer analizlerin farkli iilkeler i¢in de yapilarak literatiirin daha da
zenginlestirilmesi 6nem arz etmektedir. Yapilacak olan ¢alismalarda konvansiyonel bankacilik
mevduat hacmi yaninda konvansiyonel bankacilik kredi hacminin de ayrica dikkate alinmasi
onerilmektedir.

Arastirma ve Yayin Etigi Beyam
Etik kurul izni ve/veya yasal/6zel izin alinmasina gerek olmayan bu ¢alismada arastirma ve yayin etigine
uyulmustur.

Arastirmacilarin Katki Oram1 Beyam
Yazar, makalenin tamamina yalniz kendisinin katki saglamis oldugunu beyan eder.

Arastirmacilarin Cikar Catismasi Beyam
Bu ¢alismada herhangi bir potansiyel ¢ikar ¢atigmasi bulunmamaktadir.
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IS ISLAMIC BANKING EFFECTIVE ON CONVENTIONAL BANKING? A
CAUSALITY ANALYSIS ON THE CASE OF TURKIYE

EXTENDED SUMMARY

The Aim of the Study

The importance of Islamic finance and its sub-branch, Islamic banking, which emerged on
a modest scale in Egypt in the 1960s and whose volume has been growing all over the world,
especially in Islamic countries, is increasing day by day. Due to this importance, studies on the
relationship between Islamic banking activities, which have an important place in financial
systems, and the banking sector -especially the conventional banking sector- will contribute to
the qualified growth of this field. In this paper, the effect of the volume of the participation
banking sector on the volume of the conventional banking sector and the causal relationship
between them are discussed. The main purpose of this paper is to contribute to the strengthening
of the Islamic banking field at micro scale and all banking activities that are the basis of the
financial system at macro scale, thus contributing to the economic growth and development
process as the ultimate goal, by clearly demonstrating this relationship through the example of
Tiirkiye.

Literature Review

Although there are many studies in the literature dealing with the relationship between
Islamic banking and economic growth, there are relatively few studies on the impact of Islamic
banking on the whole banking and especially on conventional banking. An important group of
these studies deals with the relations between the returns of Islamic banks and participation banks.
The aim of these studies is to reveal the relationship between the interest rates of conventional
banks and the profit rates of participation banks. As an example of these; Kaleem and Isa (2003);
Chong and Liu (2009); Ito (2013); Rauf and Malik (2014); Yusof et al. (2015); Lee et al. (2017);
Mohd Yusoff and Azha (2019); Mushafiq and Sehar (2021); Liagat et al. (2021); Saeed et al.
(2021) studies can be given. Studies dealing with the impact of Islamic banks on the entire
banking sector and on conventional banks in particular are very few in the literature, and the
literature should be supported with new studies. The following studies can be given as examples
of a small number of studies. Gheeraert (2014), Rashid vd. (2017), Rizvi vd. (2020), Belkhaoui
(2022), vd. This study is important in terms of filling the important gap in the literature.

Methodology

In this study, quarterly data of banks operating in Tirkiye (conventional and participation
banks) for the period 2005:Q1-2022:Q2 were used in order to reveal the possible effects of
participation banks on the entire banking sector and the conventional banking sector in particular.
The variables used in the study are: CNVBM, the ratio of deposit volume of conventional banks
operating in Tiirkiye to Gross Domestic Product (GDP); KFM is the ratio of fund volume of
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participation banks operating in Tiirkiye to Gross Domestic Product (GDP), and KFK is the ratio
of fund disbursement volume of participation banks operating in Tiirkiye to Gross Domestic
Product (GDP). The natural logarithms of the variables were taken and analyzed. A modified
version of the Toda and Yamamoto, (1995) long-term causality test was applied to understand the
causal relationship between the variable.

Findings

As a result of the analysis, it has been revealed that both participation funds and fund
disbursement volume of fund disbursement of participation banks have an effect on the
conventional banking deposit volume. According to this; KNVBM from KFM and KFK have a
causal relationship at the correct 1% significance level. On the other hand, while there was a
causal relationship at the 5% significance level from KNVBM to KFM, no causality relationship
was found from KNVBM to KFK. All these results show that participation banks have an impact
on conventional banking and total banking, and that conventional banking also has an impact on
participation banking in terms of deposit volume.

Conclusion

As a result of the analysis, it has been revealed that participation banks have an effect on
conventional banking, and that conventional banking has an effect on participation banking in
terms of deposit volume. This paper makes an important contribution to the literature in terms of
considering the relationship between Islamic banks (participation banks) and conventional banks
from a different perspective. The study also reveals the importance of participation banks in terms
of the banking sector. The results of the study confirm the importance given to the field of
participation banking in the recent period and the correctness of the steps taken in terms of
contributing to the development of this field. It is important for decision makers to support the
development process of participation banks and to put forward new projects for the development
of participation banking in Tiirkiye. The study is an evaluation of the subject through the example
of Tirkiye, and it is important to enrich the literature by making similar analyzes in other Islamic
countries.
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