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COINTEGRATION RELATIONSHIP BETWEEN PORTFOLIO
INVESTMENTS AND INVESTMENT INSTRUMENTS IN
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Tiirkiye’de Portfoy Yatirimlari ile Y'atlrlm Araclar1 Arasindaki Esbiitiinlesme
Hiskisi
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Abstract

As a result of globalization, the removal of barriers to international capital has
created a source for countries in need of capital. These capital sources referred
to as short-term capital movements or simply portfolio investments, provide
significant benefits to the economy when they first enter the country.
Investment instruments are instruments used by those who have excess capital
in their hands in order to make a profit. The aim of this study is to reveal the
cointegration relationships between portfolio investments and investment
instruments in Tirkiye. The motivation for this study is that there are few
studies in the literature that examine cointegration relationships between all
investment instruments and portfolio investments. The study comprises
quarterly data covering the period from 2009Q1 to 2023Q2. The data has been
obtained from the CBRT EVDS system. According to the results of ARDL
cointegration analysis; there is a cointegration relationship between the
variables both in the short and long run. According to these results, in Tiirkiye,
investment instruments do not significantly affect portfolio investments, but
portfolio investments significantly affect investment instruments.

Oz

Kiiresellesmenin bir sonucu olarak uluslararasi sermayenin Oniindeki
engellerin kalkmasi sermaye ihtiyaci geken flilkeler i¢in bir kaynak yaratmistir.
Kisa vadeli sermaye hareketleri ya da kisaca portféy yatirimlart olarak ifade
edilen bu sermaye kaynaklar1 iilkeye ilk girislerinde ekonomiye ciddi faydalar
saglamaktadir. Yatirim araglart ellerinde sermaye fazlasi olanlarin kar elde
etmek amactyla kullandigr araglardir. Bu ¢alismanin amaci, Tiirkiye’de
portfoy yatirimlart ile yatirnm araglari arasindaki esbiitiinlesme iliskilerini
ortaya koyabilmektir. Literatiirde tim yatirim araglar ile portfoy yatirimlari
arasindaki esbiitiinlesme iligkilerini inceleyen ¢alisma sayisinin az olmasi
¢alismanin  motivasyonunu olusturmaktadir. Calisma, 2009Q1-2023Q2
donemini kapsayan ¢eyreklik verilerden olugmaktadir. Veriler TCMB EVDS
sisteminden elde edilmistir. ARDL esbiitiinlesme analizi sonuglarina gore;
degiskenler arasinda hem kisa hem de uzun dénemde bir esbiitiinlesme iligkisi
mevcuttur. Bu sonuglara gore Tiirkiye’de yatirim araglari portfoy yatirimlarim
degil portfoy yatirimlar: yatirim araglarini 6nemli dl¢iide etkilemektedir.
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I.C. Ozkurt, “Cointegration Relationship between Portfolio Investments and Investment Instruments in
Tiirkiye”

1. Introduction

Attracting investment is an important issue for all world economies. Foreign investments
are analyzed in two different categories direct and indirect investments. While direct
investments represent a long-term physical investment, indirect investments, or in other words
portfolio investments, are a type of investment with a shorter term and aiming to benefit from
the existing high-profit opportunity.

The literature has so many detailed definitions regarding portfolio investments.
According to Giines (2007), in order to have a high income in parallel with the risks it is
necessary to draw investments such as from other countries into the country. Bildirici (2008) on
the other hand states that the portfolio investments shortly named investments on bonds
(placements) are actually the purchasing action of state’s treasury notes or private companies’
bonds and shares. Moreno (2000) has defined portfolio investments as the minimum risk
carrying but high-income obtainable bonds. International portfolio investments are in fact the
investments of other foreigners who have surplus funds on other countries’ capital market tools
to obtain high income by taking the risks of currency fluctuation, and political and country risks
(Sit et al., 2020).

It is possible to separate the effects of portfolio investments on the country’s economy
whether negative or positive. At the top of the positive effects is the elimination of foreign
currency inequality. If the country’s export figures are not sufficient then the currency needed
could be compensated via portfolio investments. The second positive effect is based on having
depth in the markets. Both security sales and trading values significantly increase when foreign
capital enters a country. This situation increases the interest in the security market thus more
companies offer to the public thus enabling the security exchange market to gain depth. The first
negative impact is the increment in loan costs. Financing the public gaps with internal loans
pushes the interest rates and increases the financial stress. Raising numbers of foreign capital
entering the country enables the national money’s valuing up. Opening the margin between
interest rate and currency invites and supports more speculative investment into the country thus
increasing the sensitivity of economic realizations. The central bank which should buy more
currency to be able to sterilize the rising currencies is forced to keep more reserves. The
national money used for buying more currency is normally supplied from the market via open
market transactions. Increments over the treasury’s security exchange are subjected to
increments over the interest rates. Thus, it is an additional burden on the budget's debts
(Bildirici, 2008). This cycle, feeding itself within the time, turns out to be a dilemma.

In order for portfolio investments to come to a country, there should not be any obstacle
to the inflow of foreign capital to the country. The McKinnon-Shaw (Shaw, 1973) hypothesis in
the literature is the view that economic growth can be achieved by ensuring financial
liberalization. According to this hypothesis, governments should allow foreign capital to enter
the country by liberalizing interest rates. With the arrival of foreign capital, financial markets
will deepen and the capital needed for economic growth will be provided (Korkmaz et al.,
2010).

As a developing country, Tirkiye is in need of foreign capital. Following an
interventionist economic policy that was closed to foreign investors until the 1980s, Tiirkiye
completely liberalized its foreign exchange regime with Decree No. 32 issued in 1989, and
removed all obstacles to foreign capital (Arslan and Cigek, 2017). The main factor behind this
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decision was the need for capital. The second factor is that the government, that came to power
and had a different economic policy approach from the previous governments, followed
neoliberal policies. However, like all countries, especially Latin America, which implemented
neoliberal policies, Tiirkiye also faced the most severe economic crises in its history as a result
of these policies.

The main objective of the study is to determine the relationships between portfolio
investments in Tirkiye and investment instruments. The aim is to contribute to the literature on
the role of the investment instruments with short and long-run cointegration relationships
between them in attracting portfolio investments to Tiirkiye. When it comes to investment
instruments, gold, interest rates, stock exchange, and foreign currencies come to mind as
classical instruments. Although cryptocurrencies, which have been developing rapidly in recent
years, have gradually increased their importance, the fact that they have not yet reached
sufficient weight in the markets, are decentralized, and are not backed by any central bank or
government raises doubts about the reliability of these instruments, so cryptocurrencies,
especially Bitcoin, are not included in the study. Studies in the literature have generally
analyzed the effects of investment instruments on portfolio investments. However, this study
approaches the subject from a different perspective and focuses on the effects of portfolio
investments on investment instruments. Thus, it is aimed to contribute to the literature by
approaching the subject from a different perspective.

The ARDL Analysis reveals the short and long-term cointegration relationships between
variables, demonstrating the effects of independent variables on the dependent variable and the
direction of these effects. From the perspective of variables, the data set used in this study is
more comprehensive than the data sets used in studies found in the literature. Thus, the effects
of portfolio investments on all investment instruments are analyzed. The results obtained from
the study will also serve as a guide for policymakers. The results of the study will show which
investment instrument policymakers can primarily use in encouraging or discouraging portfolio
investments in Tiirkiye. In this context, it is aimed to contribute not only to the literature but
also to economic policymakers.

2. Literature Review

In the literature, it is observed that one or more variables included in the model of the
study are used in the analyses. For this reason, grouping was made in terms of variables in the
literature review. Among the studies examining the relationship between portfolio investments
and stock market index or returns, Allen and Gale (1991) found that portfolio investments
increase the value of stocks because of the reduction in liquidity risk. Warther (1995) found a
similar result for the US securities markets and concluded that portfolio flows reduce the risk
premium. He stated that the positive effect of portfolio investments on stock prices is
temporary. Clark and Berko (1996) examined the relationship between foreign portfolio
investments and stock market returns in Mexico and concluded that portfolio investments
positively affect stock market returns. Egly et al. (2010) find a positive relationship between
foreign investments and stock market performance in the US securities market for the period
1997-2007. Pal (2011) finds that portfolio investments have a positive and significant impact on
both the stock market and the real economy in the Indian economy. Anayochukwu (2012) found
a positive and significant relationship between foreign portfolio investments and stock market
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returns in Nigeria. In their 2013 study, Giimiis et al. (2013) examined portfolio investments, the
Istanbul Stock Exchange (ISE) Price Index, and exchange rates together. They concluded that
portfolio investments affect both the ISE index and exchange rates. Haider et al. (2017)
examined the impact of foreign portfolio investments on the stock market in China. According
to their findings, foreign investments have positive effects on the stock market and enhance its
performance in China. Topaloglu et al. (2019) examined the relationships between foreign
portfolio investments and stock index returns in the E7 countries, namely Brazil, China,
Indonesia, India, Mexico, Russia, and Tiirkiye. They found a significant and positive
relationship between foreign portfolio investments and index returns. Sit et al. (2020) found a
long-term cointegration relationship between foreign portfolio investments and the BIST 100
Index. Aydin and Aksoy (2023) identified a long-term cointegration relationship between the
BIST 100 and direct foreign capital investments at a 0.05 significance level.

Among the studies analyzing the relationship between portfolio investments and
exchange rates, Craine (1989) finds a negative relationship between foreign capital investments
and exchange rates. A similar result was obtained in Serven's (2002) analysis of 61 countries.
Odongo and Kalu (2012) examine the relationship between the exchange rate and net portfolio
inflows in Egypt, Morocco, Nigeria, and South Africa and found that capital inflows do not
have any permanent or non-permanent effect on the real exchange rate in the short run. Giimiis
(2013) analyzed portfolio investments together with the ISE Price Index and exchange rates and
concluded that portfolio investments have a negative impact on the US dollar and a positive
impact on the euro in the long run. Arslan and Cigek (2017) examined the relationships between
exchange rate and portfolio investments using VAR Analysis. Portfolio investments were found
to be the variable that most affect the exchange rate. In the study, portfolio investments have a
negative impact on the US dollar exchange rate and a highly positive impact on the euro
exchange rate. Giingér (2021), according to the long-run coefficients of ARDL analysis, there is
a statistically significant cointegration relationship between exchange rate and portfolio
investments.

Barisik and Agikgdz (2007), one of the studies examining the relationships between
portfolio investments and interest rates, found that capital movements in the form of portfolio
investments reduce the government domestic borrowing interest in Tirkiye. Pazarlioglu and
Giilay (2007) found a positive relationship between real interest rates and portfolio investments
in the short and long term. Sezal and Kendirli (2024), found no cointegration relationship
between portfolio investments and Turkish Lira, USD, and euro interest rates in the short run,
but a cointegration relationship in the long run.

3. Empirical Analysis

In this section of the study, firstly, the data set used and the sources from which it is
obtained are explained, and then the theoretical explanations of the methods used are given
under the second subheading.

3.1. Data

In this study, the cointegration relationship between portfolio investments and investment
instruments is analyzed using the Autoregressive Distributed Lag Bound Test (ARDL)

e
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cointegration test. The purpose of the study which covered the period of 2009Q1 and 2023Q2
based on a total of 58 observations; was to be able to set forth how much portfolio investments
were impacted due to changes in investment instruments. The logarithm of the variables with
level values has been taken and marked with In at the beginning of the line. Eviews 10.0
package programmer was used in the analysis.

Table 1. The Details of the Variables

Variable Name Description Source
Inportfolio Log of portfolio investments to Tiirkiye (million USD). CBRT EDDS
Ingold Ounce gold sales price in logarithm Turkish Lira CBRT EDDS
bond Tirkiye 2-year benchmark bond interest rate CBRT EDDS
Archive
Inbist Borsa Istanbul 100 Index (based on closing prices) CBRT EDDS
Inusd The logarithm of the US Dollar selling price CBRT EDDS
Ineuro The logarithm of the euro selling price CBRT EDDS

3.2. Methodology

Stationarity plays an important role in econometrical studies where the time series are
used. No variables with unstable stationarity could be placed in the model. Stationarity
verification could be shown as in the equation number 1.

Yt = th—l + Et (1)

In case Yw1’s coefficiency which took place in the equation is equal to 1 then the series
unit contains the root. With the t-test application help, it is verified whether this coefficient is
equal to 1.

In the ADF test, the following hypothesis is used:

Ho = p=1 series is not stationarity, it contains a root.
Ho = p<lI series is stationarity, it has no unit root problem.

The model used in the study is shown in equation number 2.
Inportfolio = B0, + Bl.lngold; + B2.bond + B3.bist, + f4.usd; + B5.euro, + uy  (2)

Augmented Dickey-Fuller (ADF) and Philips-Perron (PP) Unit Root Tests were
conducted to determine whether the series contained unit roots (Dickey and Fuller, 1981;
Philips and Perron, 1988). Dickey and Fuller (1981) developed a method for estimating a
random and non-stationary series and the parameter value 6 in this series in order to detect the
presence of a unit root. However, since the § parameter estimate is not normally distributed,
they constructed t critical values instead of t statistics (Enders, 2009). The Phillips-Perron Test
treats the error term as non-autocorrelated. Based on the assumptions about errors, the ADF has
been made more comprehensive. It is argued that the variance of the error term varies over time
and the continuous change in variance values indicates heteroskedasticity.

In order to construct the VAR model in ARDL analysis, the appropriate lag length must
first be determined. For this purpose; LR, FPE, AIC, SC, and HQ criteria are used. The lag
length with the smallest critical values is accepted as the appropriate lag length. After
determining the appropriate lag length, the ARDL model is established. In order to determine
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the reliability of this model, some structural tests are performed. Among these tests, the LM test
shows whether the errors in the model are interdependent among themselves. The absence of
any error indicates that there is no autocorrelation problem due to the absence of serial
correlation. The Jarque-Bera test used in the normality test shows whether the error terms of the
series are normally distributed. The white test is a structural test used to detect the problem of
varying variance in the series. The equation is estimated in which the error prediction squares of
the equation are dependent and the explanatory variables themselves, their squares and products
are explanatory variables (Gemicioglu, 2019). Ramsey Reset Test is also performed to
determine whether there is any error in model building.

3.3. Empirical Findings

In this section of the study, the results and evaluations of the tests used in the analysis are
presented. Firstly, ADF and PP Unit Root Tests were performed in order to determine the
existence of a stationarity problem, then the appropriate lag length was determined in order to
construct the VAR model and the ARDL model was constructed using this lag length. Structural
tests were performed to test the reliability of the ARDL model and then the existence of short
and long-term cointegration relationship between the series was determined.

According to the results in Table 2, only the bond variable is stationary at 1(0) level at
0.05 significance level in the model with constant and trend in ADF and PP test. The other
variables are stationary at the 1(1) level at a 0.01 significance level. The fact that one of the
series was stationary at level did not allow the Maki Cointegration Test to be performed in the
study. For this reason, the ARDL Test, which analyses the cointegration relationship between
the series even if they are stationary at different levels, was performed.

Table 2. ADF and PP Test Results

ADF Unit Root Test

Variables Level Prob. First Difference Prob.
Inportfolio -2.8752  (-4.1408) 0.1786 -12.3550" (-4.1408) 0.0000
Ingold 0.0107  (-4.1273) 0.9955 -6.7055" (-4.1305) 0.0000
bond -3.8130** (-3.4921) 0.0230

Inbist -0.6025 (-4.1273) 0.9750 -7.7538" (-4.1305) 0.0000
Inusd -1.1328  (-4.1273) 0.9141 -6.7562" (-4.1305) 0.0000
Ineuro -0.5281 (-4.1273) 0.9793 -6.7673" (-4.1305) 0.0000

PP Unit Root Test

Inportfolio -1.9417 (-4.1372) 0.6190 0.0000
Ingold 0.0087 (-4.1273) 0.9955 -6.7562" (-4.1305) 0.0000
bond -3.40077" (-3.1739) 0.0614 0.0000
Inbist -0.9606 (-4.1273) 0.9411 -7.7751" (-4.1305) 0.0000
Inusd -1.1741  (-4.1273) 0.9062 -6.9857" (-4.1305) 0.0000
Ineuro -0.2467 (-4.1273) 0.9904 -6.9810" (-3.4921) 0.0000

Note: *, ** and *** represent the 0.01, 0.05, and 0.10 significance levels respectively. Values in
parentheses are the test critical values.

The lag length that minimizes the critical values is accepted as the appropriate lag length.
In theory, AIC, SC, and HQ critical values are generally taken into account. According to
Liitkepohl and Reimers (1992), SIC performs well in selecting the appropriate lag length. In this
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regard, the study by Sukamulja and Sikora (2018) in the literature also relied on the work of
Liitkepohl and Reimers (1992) to use the SIC criterion for determining the appropriate lag
length. Based on this, the SIC criterion was preferred for determining the lag length in the study.
As seen in Table 3, the lag length of 3, which minimizes the SIC criterion, was accepted as the
appropriate lag length.

Table 3. Appropriate Lag Length

Lag LogL LR FPE AlIC SC HQ
0 -2608.822 NA 2.87e+35 98.6725 98.8955 98.7583
1 -2347.064 454.3730 5.78e+31 90.1533 91.7147 90.7537
2 -2301.383 68.9520 4.23e+31 89.7880 92.6877 90.9031
3 -2153.257 190.0481 7.06e+29 85.5568 89.7948" 87.1866
4 -2092.115 64.6030* 3.64e+29 84.6081 90.1844 86.7524
5 -2037.437 45.3929 3.07e+29" 83.9032" 90.8179 86.5623"

The results of the tests conducted to determine the reliability of the established model are
presented in Table 4. Since the probability values obtained as a result of the test are greater than
0.01, 0.05 and 0.10 significance levels, there is no serial correlation, changing variance, or setup
error in the model. At the same time, the residuals of the series are normally distributed.

Table 4. Structural Tests

Tests Result Prob.
Breusch-Godfrey Serial Correlation LM Test 1.9936 0.1329
Breusch-Pagan-Godfrey Heteroskedasticity Test 0.5239 0.9174
Jarque-Bera Normality Test 1.8145 0.4030
Ramsey RESET Test 1.5871 0.2156

According to Table 5, which shows the long-term estimation results, the probability
values of the ARDL (2, 3, 3, 0, 1, 2) model were examined. The probability values for the
variables Inportfolio, Ingold, bond, and Ineuro are less than the 0.01 significance level. The
Inusd variable is significant at the 0.10 significance level. However, since the probability value
of the Inbist variable is greater than all three significance levels, it is statistically insignificant. It
can be said that the model is significant when the Inbist variable is excluded.

Table 5. ARDL (2, 3, 3,0, 1, 2) Model Long Run Estimation Results

Variables Coefficient t- Statistic Prob.
Inportfolio(-1) -0.2523 -2.9098 0.0060
Ingold(-1) -0.4849 -3.1099 0.0035
bond(-1) -29726.56 -3.2929 0.0021
Inbist -0.2924 -1.4829 0.1463
Inusd(-1) -571560.7 -1.8958 0.0656
Ineuro(-1) 1647158. 3.9371 0.0003

When examining the long-term coefficients (Table 6), it is observed that all variables
except for Ineuro negatively affect portfolio investments. Among these effects, all variables
except for Inbist are statistically significant. Accordingly, a 1-unit change in the Ingold variable
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results in a 1.92 unit decrease in portfolio investments, a 1-unit change in the bond variable
results in a 1.17 unit decrease in portfolio investments, a 1-unit change in the Inbist variable
results in a 1.15 unit decrease in portfolio investments, and a change in the Inusd variable results
in a 2.26 unit decrease in portfolio investments. Among these negative relationships, the change
in the Inusd variable is the strongest, as shown in Table 6. The Ineuro variable is the only
variable that positively affects portfolio investments, with a significant effect of 6.52 units.

Table 6. ARDL (2, 3, 3,0, 1, 2) Model Long Run Coefficients

Variables Coefficient t- Statistic Prob.
Ingold -1.9217 -2.3777 0.0226
bond -1.1779 -2.2371 0.0312
Inbist -1.1590 -1.3476 0.1857
Inusd -2.2649 -1.8129 0.0778
Ineuro 6.5272 2.8354 0.0073

The f-bound test presented in Table 7 indicates the existence of a long-term cointegration
relationship among the series. The null hypothesis, which states that there is no long-term
relationship, was tested against the Ho alternative hypothesis. The obtained f-bound statistic of
4.3371 is greater than the upper bound of I(1) at the 0.05 significance levels, leading to the
rejection of the null hypothesis and demonstrating the presence of a cointegration relationship
among the series.

Table 7. f Bound Test

f Statistic Critic Value 1(0) 1(1)

4.3371 0.05 2.848 4.16

After estimating the long-term of the series, the short-term estimation results presented in
Table 8 are used to determine the existence of a short-term cointegration relationship among the
series. According to the obtained results, all variables in the model are statistically significant.
The error correction coefficient is negative and statistically significant, indicating the presence
of a short-term cointegration relationship among the series. Accordingly, any 1-unit deviation
will return to the long-term equilibrium after 3.96 (1/0.2523) periods. Since the study is based
on quarterly data, this time frame can be considered as 4 quarters.

Table 8. ARDL (2, 3, 3,0, 1, 2) Model Short Run Estimation Results

Variable Coefficient t-Statistic Prob.
C 6692037 0.0000 0.0000
D(LNPORTFOY(-1)) -0.1896 -1.6625 0.1046
D(LNGOLD) -0.0341 -1.9081 0.0640
D(LNGOLD(-1)) 0.4575 5.1275 0.0000
D(LNGOLD(-2)) 0.4532 5.1491 0.0000
D(TAHVIL) -3556.409 -5.3125 0.0000
D(TAHVIL(-1)) 22577.25 5.4602 0.0000
D(TAHVIL(-2)) 18714.92 5.4434 0.0000
D(LNUSD) -1492382 -2.5688 0.0143
D(LNEURO) 1621364 2.6822 0.0108
D(LNEURO(-1)) -1639998 -4,0995 0.0002
CointEq(-1)* -0.2523 -5.4264 0.0000
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To confirm the short-term cointegration relationship among the series, the t-bound test
results are presented in Table 9. Since the t-statistic result of -5.426474 is greater than (1),
which is the upper limit of 0.05 significance level in absolute value, the existence of a
cointegration relationship in the short run is confirmed. Therefore, the existence of a short-term
cointegration relationship is confirmed.

Table 9. t Bound Test

t-Statistic Critic Value 1(0) (1)

-5.4264 0.05 -2.86 -4.19

Graphs 1 and 2 show the CUSUM and CUSUMQ tests. In both graphs, it is seen that the
parameter estimates of the series are within the limits of 5% significance level. Since the
parameter estimates are within the red dashed lines indicating 95% confidence limits, the
parameter estimates satisfy the stability condition.
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The results obtained from cointegration analysis are consistent with the results of the
studies in the literature. Studies analyzing the relationship between portfolio investments and
the stock market have found that portfolio investments have positive effects on the stock market
index and returns (Allen and Gale, 1991; Warther, 1995; Clark and Berko, 1996; Egly et al.,
2010; Pal, 2011; Anayochukwu, 2012). Although the study concluded that portfolio investments
negatively affected the BIST 100 Index, this effect is statistically insignificant. The conclusion
from the study by Giimiis et al. (2013) that portfolio investments negatively affect the ISE in the
long term aligns with the result obtained from the study, where the long-term cointegration
coefficient is negative.

The negative relationship between foreign capital and exchange rates found in studies
examining the relationships between portfolio investments and exchange rates, such as those by
Craine (1989) and Serven (2002), was also found in the study with the variable of the US Dollar
exchange rate. The conclusion that portfolio investments negatively affect the US Dollar
exchange rate and positively affect the euro exchange rate, as found in the studies by Giimiis et
al. (2013) and Arslan and Cigek (2017), is identical to the result of the study. Additionally,
Arslan and Cigek (2017) identified portfolio investments as the most influential variable on the
exchange rate. When considering the long-term cointegration coefficients of the study, the same
conclusion is reached. According to Giingdér (2021), there is a statistically significant
cointegration relationship between the exchange rate and portfolio investments based on the
long-term coefficients of the ARDL analysis. The conclusion from the study by Barigik and
Acikgdz (2007) that portfolio investments reduce the interest rates of government domestic
borrowing securities is consistent with the study's finding of a negative long-term cointegration
coefficient.

4. Conclusion and Recommendations

As a developing country, Tiirkiye requires capital. The lack of savings in the country
makes it compulsory to obtain the needed capital from foreign sources. Although direct capital
investments from foreign capital sources are the healthiest source for national economies, it is
quite difficult to attract such investments to the country. At this stage, short-term capital
resources, also known as portfolio investments, have become an important source from which
countries can meet their capital needs. While portfolio investments have serious positive effects
when they first arrive in the country, they may cause economic crises when they leave the
country. Today, thanks to the developing communication technologies, it has become quite easy
for capital to arrive and leave the country.

According to the results obtained from the econometric analysis, there is a cointegration
relationship between portfolio investments and investment instruments in Tirkiye both in the
short and long run. When the relationship is analyzed, changes in all variables except the Ineuro
variable lead to a decrease in portfolio investments in the country. The Inusd variable was found
to have the strongest negative relationship. It is an expected result that an increase in exchange
rates, for example, will lead to a decrease in portfolio investments due to increased risk. In this
relationship, the Ineuro variable diverges positively. It is a theoretically expected result that the
realization of a positive capital inflow to the country from abroad causes interest rates to fall.
The increase in capital inflow to the country leads to a decrease in interest rates, which is
expressed as the cost of capital. At the same time, since the presence of portfolio investments
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indicates the confidence of foreign investors in the country's economies, an increase in
confidence leads to an easing in interest rates, which are affected by risk and uncertainty.
Another conclusion about interest rates is that interest rates are not effective in attracting
portfolio investments to Tiirkiye as a result of the negative direction of the relationship; on the
contrary, portfolio investments affect interest rates. The same conclusion is also valid for the
BIST 100 Index. The fact that the long-run coefficient is negative and significant indicates that
Borsa Istanbul is not effective in attracting portfolio investments to Tiirkiye, but portfolio
investments have a negative and significant effect on the BIST 100 Index. The fact that the
value of gold is sensitive to both the changes in ounce prices and the changes in the US dollar
price is the reason why the Ingold variable is found to be the second variable that affects
portfolio investments the most after the Inusd variable. The fact that all variables except the
Ineuro variable move together will deprive foreign investors who want to minimize their risks
by diversifying their portfolios of this opportunity and cause them to be indifferent among
investment instruments.

Another expected result of the study is for policymakers. Policymakers who want to
attract portfolio investments to the country should pursue policies in favor of the euro exchange
rate, which has a positive relationship with portfolio investments. On the contrary, if they want
to pursue a policy against portfolio investments, they may pursue policies that encourage other
variables due to the negative relationship between them.

In today's world of increasing communication technology and globalization, it is no
longer possible to place barriers in front of capital. It is important for developing countries like
Tiirkiye to obtain the capital they need from foreign sources in order to ensure economic
growth. For this reason, measures should be taken to ensure that foreign capital coming to the
country in the form of portfolio investments does not cause a crisis in the country's economy,
especially when leaving the country. It is necessary to increase the depth of capital markets,
ensure the spread of capital, take measures to prevent volatility in exchange rates, take
temporary measures to prevent fluctuations in the markets in case of a sudden stop, and most
importantly, reduce dependence on foreign capital by increasing national savings.
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Abstract
This study investigates the impacts of the nominal exchange rate on Turkish stock
prices using a structural break cointegration test with endogenously determined
multiple structural breaks and an asymmetric cointegration test for the period of 2002-
2021. The study differs from previous research on this relation in two respects. First,
it takes into account structural breaks in relation to both regimes and trends (C/S/T).
Second, it extends the asymmetric cointegration with multiple structural breaks. The
findings of structural break cointegration capture the break dates in line with the
Turkish economics dynamics and reveal the negative effects of the exchange rates on

NARDL. stocks, with their significance and magnitude differing in regimes. Similarly, NARDL
results indicate that negative and positive exchange rate shocks exhibit asymmetric
JEL Codes: effects on stocks for both the whole period and regimes. The overall findings
E44, F31, G11 demonstrate that exchange rate variations have distinctive impacts on stock prices
when considering structural break and asymmetrical dynamics. In this background,
policymakers and foreign investors need to take into account these dynamics when
dealing with Turkish financial markets.
Oz
Bu ¢aligsma, nominal déviz kurunun Tiirkiye hisse senedi fiyatlari iizerindeki etkisini
Anahtar igsel be.lirlenen ¢oklu yapisal kirilmali esbiitiinlesme ve asimetrik esbiitiinlesme
Kelimeler: testlerini kullanarak 2002-2021 dénemi igin incelemektedir. Calisma, Tiirkiye
Hisse Senedi ekonomisinde iki .degisken arasindaki iligkiyi ele alan literatiirden iki agidan
Fiyatlart, farklilasmaktadir. Ilk olarak, rejim ve trenddeki (C/SIT) goklu yapisal kirilmalar
Déviz Kuru, dikkate almaktadir. Tkincisi, asimetrik esbiitiinlesme testini rejim ve trenddeki ¢oklu
Coklu Yapisal yapisal kirilmalarla genisletmektedir. Coklu yapisal kirilmali esbiitiinlesme testi
Kirlmali bulgulari, Tiirkiye ekonomisi dinamikleriyle uyumlu kirilma tarihlerini yakalamakta
Esbiitiinlesme ve doviz kurunun hisse senetleri {izerinde negatif etkilere sahip oldugunu
NARDL. ’ gostermektedir. Etkinin biyiikliigli ve anlamlilik derecesi rejimlere gore farklilik
sergilemektedir. Asimetrik esbiitiinlesme test sonug¢lart hem tiim dénem hem de yapisal
JEL Kodlar:: kirilmalarin dikkate alindig: alt rejimler igin negatif ve pozitif kur gsoklarinin hisse
E44 F31, G11 senedi lizerinde asimetrik ve genellikle negatif etkilere sahip oldugunu géstermektedir.
Genel bulgular, d6éviz kurunun hisse senedi fiyatlar1 iizerindeki etkisinin, yapisal
kirilma ve asimetrik dinamikler dikkate alindiginda hem yon hem de anlamlilik
acisindan farkli olabilecegine isaret etmektedir. Bu baglamda, politika yapicilar ve
yabanc1 yatirimcilarin Tiirk finansal piyasalariyla ilgilenirken bu dinamikleri dikkate
almalarinin 6nem arz ettigi diisiiniilmektedir.
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1. Introduction

The ongoing liberalizations on trade and financial markets have led many countries
worldwide to reduce capital restrictions and exchange rate market interventions (Phylaktis and
Ravazzolo, 2005). Similarly, a significant and strategic interdependence between stock and
foreign exchange markets has received great attention due to decrease in financial autarky and the
adoption of floating exchange rate regimes (Adekoya, 2020). Determining the characteristics of
this relation between these two markets is crucial for policy making process since shocks transmit
their spillover effects to other markets (Mishra, 2004; Chkili and Nguyen, 2014). Consequently,
financial markets cannot be considered independent of exchange rate movements (Fasanya and
Akinwale, 2022).

Exchange rates and stock prices matter due to the information they carry about resource
allocation through price mechanisms in open market economies. While the former affects
resource allocation through the terms of trade, competitiveness and the purchasing power of the
country's currency, the latter plays a significant role in the allocation of resources as they represent
sources of funds and firm values. After all, currency flows have impact on stock prices through
international competitiveness and the balance of trade, and stock prices have impact on exchange
rates through asset returns and domestic currency demand. Therefore, there is a vast empirical
literature attempting to reveal the dynamics of relationship between stock prices and exchange
rates (e.g., Bahmani-Oskooee Sohrabian, 1992; Ajayi, Friedman, and Mehdian, 1998; Stavarek,
2005; Rahman and Uddin, 2009; Lean, Narayan, and Smyth, 2011). Most of these empirical
studies are conducted using standard time series techniques based on the assumptions that imply
negative and positive changes of the one variable affect other in a similar vein (symmetric).

However, the asymmetrical features of this relation have been discussed in the literature
for many years within the framework of approaches such as asymmetrical hedging (Miller and
Reuer, 1998; Griffin and Stulz, 2001), pricing-to-market (Marston, 1990; Knetter, 1994) and
hysteresis effect (Baldwin, 1988; Ljungqvist, 1994; Christophe, 1997). These approaches
emphasize at micro level by cash flows, default risks, currency of liability and asset holdings,
exporting/importing characteristics of firms as the source of the asymmetry. Similarly, Bahmani-
Oskooee and Saha, (2015, 2016a, 2016b, 2018) point out that the effects of the appreciation or
depreciation of the domestic currency on stock prices may vary depending on the country's
sectoral distribution and whether it exhibits characteristics of being an exporter or importer at
macro level. The standard time series techniques neglect this asymmetrical feature which may
cause biased results. In order to preclude biased estimation, methods such as non-linear
autoregressive distributed lag (NARDL) has become current issue (e.g., Bahmani-Oskooee and
Saha, 2015, 2016a, 2016b, 2018, Bhottu and Chang, 2019; Adekoya, 2020; Nusair and Olson,
2020; Nusair and Al Khasawneh 2022; Kassouri and Altintas, 2020).

Moreover, the financial crises that occurred in the 1997 and 2008 led to increase in
discussion the effects of the crises and structural changes such as huge amount capital flows,
financial liberalization, deregulations, the transition from fixed exchange rate to flexible exchange
rate regime and their spillover effect on the economies especially in emerging markets (Diamandis
and Drakos, 2011; Lin, 2012; Fowowe, 2015; Nguyen, 2019; Adekoya, 2020). Hence, the
empirical literature on this subject also suggests that the estimation processes need to take into
account structural breaks. For example, Moore and Wang (2014) recommend determining the
break dates endogenously by structural break methods in order to explain the nature of financial
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markets. Similarly, Fawowe (2015) proposes the econometric models with structural breaks by
stating that models that do not take into account the structural breaks caused by the impact of the
recent global financial crisis on financial markets may yield misleading results in financial market
analysis. Correspondingly, studies such as Adekoya (2020), Fasanya and Akinwale (2022),
Nusair and Al-khasawneh (2022) and Nusair and Olson (2022) determine the break dates
endogenously by Bai-Perron (1998, 2003) structural break tests in their asymmetric analysis.

Tirkiye as an emerging economy provides a suitable case for examining the effects of
exchange rate on stock prices based on the asymmetry and structural breaks. The focus on
exchange rate in the analyzing stock prices using such a modelling is rooted from several reasons
attributed to the economic dynamics and empirical literature. First, a severe financial crisis in
2001 led to structural changes in the Turkish economy such as the abolition of the fixed exchange
rate system and the promotion of financial liberalization (Alkan and Cigek, 2020). These
structural changes, combined with favorable global financial conditions, have increased the
foreign portfolio investments towards the Turkish financial markets. Although the Turkish lira
maintained a stable image between 2002 and 2014 by ranging around 1.40-2.10 USD/TRY, it
suffered from depreciation and its volatility has shown an increasing trend after 2015 (Tarake1 et
al., 2022), even more severe after 2018. Similarly, the BIST 100 index has been in an upward
trend in the long-run ranging from about 100 to 1400 between 2001 and 2021, but it incurred
enormous losses during the great recession and has become highly volatile during the COVID-19
pandemic. Furthermore, Bas¢1 and Kara (2011) and Ozatay (2011, 2012) also indicate that the
nontraditional policies are implemented by the CBRT (Central Bank of the Republic of Tiirkiye)
after the 2008 financial crisis to prevent capital flow and currency-induced financial instability
are important as they point to a new policy understanding. This observed volatility of the
exchange rate and BIST 100 index implies that some notable incidents may have led to structural
breaks and asymmetrical feature within the covered period.

Second, most of the empirical studies implemented for the Turkish economy fail to
incorporate asymmetric dynamics within the structural break framework. These studies do not
determine potential breaks endogenously and do not consider the asymmetry within the regimes
in the presence of structural breaks (e.g., Yildirim and Adali, 2018; Tiryaki et al., 2019; Kassouri
and Altintas, 2020; Geng and Oztiirk, 2021). The study extends this literature by including these
features and incorporates the endogenously determined multiple structural breaks and
asymmetrical dynamics within regimes.

The contribution of this study to the existing body of knowledge is evident in its distinct
approaches, as outlined below. Firstly, the study examines the long-run impact of the exchange
rate on stock prices for Turkish economy using the version of Kejriwal (2008) cointegration test
with endogenously determined multiple structural breaks augmented with a deterministic trend
(C/SIT) by Lopcu et al. (2013), departing from the existing empirical literature. Secondly, this
study employs the nonlinear autoregressive distributed lag (NARDL) cointegration test proposed
by Shin et al. (2014) and NARDL with structural breaks following studies such as Adekoya
(2020), Fasanya and Akinwale (2022), Nusair and Al-khasawneh (2022) and Nusair and Olson
(2022). Furthermore, the study distinguishes from these studies by augmenting the NARDL
model to account structural breaks in regime and trends (C/S/T). Considering the characteristics
of the Turkish economy, the use of methods that allow to identify breaks in regime and trends,
which have not been presented in previous literature, is expected to yield more effective results.
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The remaining sections are organized as follows. Section 2 discusses the relevant literature,
Section 3 clarifies the data and the methodology, Section 4 presents the empirical results and
Section 5 concludes the study.

2. Literature Review

The relationship between stock prices and exchange rate is one of the most studied topics
in finance literature. In the following, this comprehensive literature is classified according the
assumptions/methods such as micro or micro level, asymmetric or structural breaks, they based
ont.

First group of studies deal with the asymmetric relationship between stock prices and
exchange rate at micro level. Since the asymmetrical literature has advanced in the beginning of
1990s, studies such as Goldberg (1995), Miller and Reuer (1998), Apergis and Rezitis (2001)
Koutmos and Martin (2003), and Hsu, Yau and Wu (2009) analyzed the asymmetrical relationship
between exchange rates and stock prices based on asymmetrical hedging, pricing-to-market and
hysteresis effect on a micro level. Goldberg (1995) referred to pricing-to-market behaviors and
revealed that the American automobile industry to be less effected by the strengthening the
domestic currency than German and Japanese cars. Similarly, Miller and Reuer (1998) analyzed
the asymmetric reactions of stock prices of the US manufacturer firms on exchange rates. They
indicated that if the firms used real options to hedge their economic exposures to exchange rate
movements, then different exposure coefficients were to be expected for periods of currency
appreciations and depreciations. Apergis and Rezitis (2001) revealed asymmetric volatility
spillovers from exchange rate deviations to stock markets for New York and London foreign
exchange and equity market. Koutmos and Martin (2003) discovered widespread asymmetric
exposures within the financial sector due to asymmetrical hedging and within the consumer non-
cyclical sector due to asymmetric pricing-to-markets and/or hysteretic behaviors for the advanced
economies. Hsu, Yau and Wu (2009) analyzed the effects of exchange rates on stock returns for
33 Japanese sectoral stocks and discovered significant asymmetric responses in the
pharmaceutical, real estate, and air transportation industries

Second group of studies focus on the asymmetric relationship between stock prices and
exchange rate at macro level. Bahmani-Oskooee (2015 and 2016b) investigated the possible
symmetric and asymmetric effects of exchange rate changes on stock prices for the US economy.
While Bahmani-Oskooee (2015) reported no significant long-run cointegration relationship
between the variables, in their sectoral analysis Bahmani-Oskooee and Saha (2016a) reached
statistically significant asymmetric effects for ten sectors in the short-run and for six sectors in
the long-run. Their findings showed that dollar depreciation has a positive impact on stock prices
and dollar appreciation does not have any impact in the long-run. Bahmani-Oskooee and Saha
(2016b) investigated the relationship for several countries and showed that exchange rates have
asymmetric effects on stock prices, though effects were mostly in the short-run. Additionally,
Bahmani-Oskooee and Saha (2018) reexamined the asymmetric relationship for different
countries and revealed short-run asymmetry for six countries and long-run asymmetry for two
countries. The negative coefficients for positive and negative shocks indicate that the depreciation

1 Readers may view some of these empirical studies and their implications in Table C in Appendix I1I.

441



Ekonomi, Politika & Finans Aragtirmalar1 Dergisi, 2024, 9(3): 438-461
Journal of Research in Economics, Politics & Finance, 2024, 9(3): 438-461

of the domestic currency (negative shocks) to have higher pressure on stock prices. Supporting
these findings, Bhutto and Chang (2019) reveal that the exchange rate has an asymmetric effect
on stock prices, and the financial crisis influences asymmetric relations for China. For four Asian
countries, Sheikh at. al (2020) report the asymmetric exchange rate effect on stock indices
indicating that depreciation have harmful effect on the firm relying on the imported products.
Siew-pong et al. (2021) conclude that only appreciation has a significant effect on the stock prices
for ASEAN-5 countries.

Third group of studies analyze the effect of structural breaks or changes on this relation.
Pan, Fok and Liu (2007) assert some mixed results for Hong Kong, Japan, Malaysia, Thailand,
Korea and Singapore. They report that dynamic relationship changes depending on the exchange
rate regime, the degree of financial liberalization and the size of the equity market. Lin (2012)
reports the importance of financial crises on the relation for 6 emerging Asian countries. The
relation gets stronger during a period of crisis depending on the contagion or spillover between
asset prices. Similarly, Moore and Wang (2014) find a dynamic negative relationship between
some advanced economies and emerging Asian countries. Driving forces are the trade balances
for the emerging countries and the interest rate differences for the advanced countries. Fowowe
(2015) points out the mixed results indicating that international stock markets are driving both the
Nigeria and South African stock market. Sui and Sun (2016) reach similar results for BRICS
countries. Zeren and Kog¢ (2016) report two-way causality indicating significant effects of the
global and local crises for Japan, England and Tiirkiye. Both studies conclude that the relationship
gets stronger during the period of crisis depending on the contagion, spillover between asset prices
or volatility. Nguyen (2019), supporting these findings, indicates the mixed results for emerging
and advanced countries for the whole period and during the crises. The exchange rate has a
positive effect on the domestic stock prices for all countries after the crisis except the United
Kingdom. Similarly, Gokmenoglu et al. (2021) show the significant effects of the exchange rate
flexibility on the stock market depending on the bearish or bullish conditions for ten emerging
countries including Tiirkiye.

Some studies also focus on the asymmetric relation in the presence of structural breaks,
this study also based on. Nusair and Olson (2022) find that change in exchange rates has short
run effect on the stock in G7 countries except for Italy while stock price has long run and short
run effects on exchange rate. Correspondingly, Fasanya and Akinwale (2022) conclude that
changes in the exchange rate effect sectoral stock prices in case of asymmetry and structural
breaks for Nigeria. Similarly, based on the asymmetry with structural breaks analyzes Adekoya
(2020) and Nusair and Alkasawneh (2022) report the asymmetric findings for Nigeria and
ASEAN-9 countries, respectively.

There are various empirical studies on the relationship between stock prices and exchange
rate for the Turkish economy. First group of studies investigates the asymmetric or structural
break causality between stock prices and exchange rates. For example, Urkmez and Karatas
(2017) point out the effect of global crisis in the long-run and conclude that there is causality from
exchange rate to stock price. Based on the nonlinear causality test, Karadag and Sekmen (2021),
Kilig and Naimoglu (2022) and Sertkaya and Songur (2021) conclude that there exists two-way
asymmetric causality between different signs of shocks, while Yildirim and Adali (2018) report
one-way causality from stock prices to exchange rate. Durgun and Temurlenk (2021), Kili¢ and
Naimoglu (2022) and Sertkaya and Songur (2021) also highlight the effects of domestic and
international developments on stock prices and exchange rates via the financial market volatilities.
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Second group of studies investigates the long-run asymmetric relation using the NARDL
model. For example, Tiryaki et al. (2019) find the asymmetric long-run effects of the exchange
rate on stock returns, which are larger after the 2002 period compared to full period of 1994-2017.
The findings indicate that appreciation of Turkish Lira increases stock prices. Kaya and Soybilgen
(2019) determined asymmetric relation both in the short and long-run, which the decreases
(increases) of the stock prices in case of depreciation (appreciation) of Turkish Lira. Benli et al.
(2019) reports asymmetric effects of exchange rate on stock prices in ten (six) sectors in the short
(long) run. Supporting this findings, Urkmez and Béliikbas1 (2021) find that the asymmetric
effects of exchange rate on all stock indices in the short-run and on the technology sector in the
long-run. In another study, Kassouri and Altintag (2020) report a long-run asymmetric relation.
Although the effects of appreciation on stock prices are negative, the effects of appreciation are
insignificant, which is implying the evidence of incomplete exchange rate pass-through in
Tiirkiye. Differently, the findings of Geng and Oztiirk (2021) report that the increase in the stock
market in the pre-2013 period affected the exchange rate negatively. In the Hatemi j causality
results, it is observed that there is only causality from the positive shocks in the exchange rate to
the positive shocks in the BIST100 index.

3. Model, Data and Methodology
3.1. Model and Data

To analyze the effects of the exchange rate changes on stock prices in the presence of
asymmetric dynamics and structural breaks for the Turkish economy, the functional form of the
bivariate model is formed following Bahmani-Oskooee and Saha (2018), Nusair and Al-
khasawneh (2022), Nusair and Olson (2022).

Spy = Uy + Oitrend + fiexcy + e, (1)

The variables are in natural log forms and seasonally adjusted. The sp and exc denote stock
prices and nominal exchange rates, respectively. The notations t and i represent the time and the
regime denominator. The stock prices (sp) are expressed BIST 100 index which contains the
stocks of the most successful 100 firms in the Borsa Istanbul. The exchange rate (exc) represents
the value of one unit of the US dollar in terms of Turkish lira that implying an increase in the
exchange rate indicates a depreciation of the TL and a decrease in the exchange rate indicates an
appreciation of the TL. The data of both series are acquired from the Electronic Data Delivery
System of the CBRT. The analysis period captures from January 2002 to February 2021. The
available data after the 2021:02 are excluded to avoid drastic changes caused by exchange rate
turbulence during COVID-19 pandemic.

3.2. Methodology

The analysis part of the study consists of three stages. In the first stage, to test whether the
effect of the exchange rate on stocks changes across regimes, it is applied the Lopcu et al. (2013)
cointegration test, which allows for the investigation of long-term relationships in the presence of
multiple structural breaks in trend and regime (C/S/T). In the second stage, NARDL model, which
allows for an asymmetric long-term relationship, is estimated to test whether the effects of the
depreciation and appreciation of the local currency on stocks differ. In the third stage, it is
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analyzed whether the asymmetric relationship differs across regimes in the presence of breaks in
trend and regime (C/S/T). For this purpose, the NARDL model is augmented and estimated using
the trend and regime break dates obtained from the first stage. It is thought that modeling both
breaks and asymmetry together provide clues about the robustness of both the structural break
and the asymmetric relationship.

A cointegration model with multiple structural breaks

As discussed in the previous sections, determining the structural breaks endogenously is
important for estimating the nature of financial markets accurately (Moore and Wang, 2014;
Fowowe, 2015; Fasanya and Akinwale, 2022; Nusair and Al-khasawneh, 2022; and Nusair and
Olson, 2022). While Kejriwal’s (2008) cointegration test is based on Gregory-Hansen’s (1996a)
regime shift (C/S) model for identifying structural change stability, Lopcu et al. (2013) allow
shifts in the trend (C/S/T) as well. Therefore, in the first stage, the Kejriwal (2008) cointegration
test with endogenously determined multiple structural breaks augmented with a deterministic
trend by Lopcu et al. (2013) is used to analyze whether the effects of exchange rates changes in
regimes. The cointegration equation based on the regime and trend shift model (C/S/T) is defined
as;

Spy = U; + 6jtrend + Bjexc, + e; (2)
ifTi-1 <t<T; for j=1,2,..,k+1

where, k is the number of breaks, u is the constant term, & are the trend coefficients, and g are
the slope coefficients, t shows the time period, and T is the sample size by convention, T, = 0
and Tyy1 =T.

To maintain the stability of the relation and the selection of the number of break, three
types of test statistics is considered following Kejriwal and Perron (2010). The first is SubF of
the null hypothesis of no structural break against the alternative hypothesis of k breaks. The
second is UD,, 4 test statistics. The null hypothesis in the UD,,,, test statistic denotes the absence
of a structural break, while the alternative hypothesis denotes the presence of an unknown number
of breaks. The third involves a sequential procedure (SEQ) that analyzes the null hypothesis of k
breaks against the alternative hypothesis of k + 1 breaks.

Two information criteria are used to determine the number of breaks. The first of these
information criteria is the Bayesian Information Criterion (BIC) developed by Yao (1988), the
second is the LWZ criterion developed by Liu et al. (1997) and is a modified version of the
Schwarz information criterion.

The test statistic with k breaks is given by:

I 2%15"(2)2 @3)
11

7ie(4)

where Q,, is a consistent estimation of the long-run variance of uj, A = (Ty/T, ..., T/T ) and
Ty, ... T}, are obtained by minimizing the sum of the squared residuals. The null hypothesis of the
test is cointegration with the structural breaks between series against the alternative hypothesis of
no cointegration.
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To obtain long run coefficients in the presence break in regime and trend, it is used dynamic
OLS regression (DOLS), where the leads and lags of the first differences of the regressors deal
with the simultaneity bias, as stated by Kejriwal and Perron (2008, 2010). The leads and lags are
equal to one.

lr
Spe = pj + Sjtrend + Bjexc, + Z Aexc,_j; + e, (4)
j==lr
A non-linear cointegration model without and with structural breaks

In the second stage, it is estimated the NARDL technique proposed by Shin et al. (2014) to
obtain the asymmetric effects of exchange rate on stock prices. The estimated NARDL model;

m
Aspy = p+Py spe—q + Brexciy + Pz exci_q + Z BaiAspi—
i=1 (5)

n q
+ Z Bsihexci; + Z BsiAexc,_; + e,
i=0 i=0

where, exc;’ = Yfmax(Aexc},0) and exc; = Yfmax(Aexc;,0) are the cumulative positive
(appreciations) and negative (depreciations) in domestic currency, respectively. S;, B, and 35 are
the long-run coefficients; S,, Bs and B¢ are the short-run coefficients, and m, n and q are the
optimal lags selected by AIC.

The long-run cointegration is established rejecting the null of no-cointegration
(B1 = B, = B3 = 0). Decision to reject the null hypothesis of no cointegration is taken on the
basis of upper and lower bounds as already considered in the case of the ARDL model. Then,

Iong-run—ﬁz/ﬁ1 = —ﬂf“/ﬁ1 and short-run (X7, Bs; = Ni_; Be;) asymmetry are tested by

standard Wald test statistics. In a similar way, long-run —'82/,31 =0, —'83/51= 0 and short-run
YioBsi =0, Z?zi P, = 0 asymmetric coefficients are obtained.

In the third stage, the NARDL model is augmented with structural breaks both in regime
and trend (C/S/T) using the endogenous break dates obtained from the first stage following
Fasanya and Akinwale (2022), Nusair and Al-khasawneh (2022), and Nusair and Olson (2022).
The model in this study differs from these studies by taking into account breaks in regimes and
trend. The NARDL model with structural breaks is shown in Equation (6).

m
Asp, = pj + Sjtrend +B15pe_q + Bo,j excy_q + B3 j excip_q + Z BaiAspe—i
=
n q ' (6)
+ Z Bs,ji Aexc_; + z Be ji Aexciy_; + e
i=0 i=0

where u and § are the constant and trend coefficients, respectively. j is the number of regimes,
j=1,2,..,k + 1. Accordingly, B, ; and B3 ; represent the long-run dynamics of exc™ and exc™
for each regimes. The definitions of the parameters follow the NARDL without structural breaks
model.
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4. Estimation Results

In this section, the bivariate model demonstrated in Equation (1) is used to determine the
relationship between stock prices and exchange rate that depend on the structural breaks and
asymmetry.

4.1. Unit Root Test Results

In the first stage, linear, structural break, and nonlinear unit root tests that consider the
different structures of the variables were conducted. According to NG-Perron (2001) results,
given in Table 1, the SP and EXC series has a unit root at all significance levels.

Table 1. NG-Perron (2001) Unit Root Test
Constant and Trend

Variables MZ, MZ, MSB MPT
EXC -0.97 -0.46 0.47 48.84
SP -7.40 -1.90 025 1234
1% -23.80 -3.42 0.14 4.03
5% -17.30 -2.91 0.16 5.48
10% -14.20 -2.62 0.18 6.67

Note: Critique values are obtained from Ng-Perron (2001). Significance levels: (*), (**) and (***)
denote 10%, 5% and 1% level, respectively.

The presence of structural breaks effects the results of traditional unit root tests; therefore,
a unit root test that accounts for structural breaks was also applied. As can be seen from Table 2,
Zivot-Andrews test indicates that both series are non-stationary in the presence of a structural
break.

Table 2. Zivot- Andrews (1992) Unit Root Test with Structural Breaks

Variables k B 8
EXC 2 2010:07 -3.55 (0.16)
SP 1 2005:05 -2.98 (0.25)

Note: k, TB and & denotes optimal lag length, break date and ZA test statistics, respectively. Critical
values are obtained from Zivot — Andrews (1992). Critical values for 1%, 5% and 10% significant levels
are -5.57, -5.08 and -4.82 respectively.

Economic time series may exhibit nonlinear characteristics in certain cases. Traditional and
structural break unit root tests do not consider for nonlinearity. Table 3 indicates that KSS and
Kruse tests, which consider nonlinear components, also suggest that the series have unit roots.

Table 3. KSS (2003) and KRUSE (2011) Nonlinear Unit Root Test

Variables KSS (2003) Kruse (2011)

k KSSt k KRUSE:
SP 12 -2.80 12 7.80
EXC 6 -2.46 6 6.69

Note: KSS (2003) test critical values are -3.93, -3.40 and -3.13 for 1%, 5%, and 10%, respectively.
KRUSE (2011) test critical values are 17.10, 12.82 and 11.10 for 1%, 5% and 10%, respectively.
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4.2. A Cointegration with Multiple Structural Breaks Results

In the first stage, the structural change test proposed by Kejriwal and Perron (2010) is used
to identify the number of breaks. Table 4 shows the results of SubF,
UD,,qx, the sequential procedure and information criteria, BIC and LWZ. Based on the SubF and
UD,,q, results, at least one provides evidence against the stability of the long-term relation.
Sequential procedure selects no break while BIC and LWZ select four and three breaks,
respectively.

Table 4. Structural Break Tests Results

(C/SIT) SubF(1) SubF(2) SubF(3) SubF(4) SubF(5) UD,,  SEQ BIC LWZ
model 9.33" 6.52 6.04 5.65 4.17 9.33 0 4 3
Note: Critical values are from Kejriwal and Perron (2010) ™, ™ and * denote significance levels at 1%,
5% and 10%, respectively.

The results of Lopcu et al. (2013) cointegration test with multiple structural breaks in
regime and trend, taking into account the number of breaks determined by BIC and LWZ criteria,
are reported in Table 5. Critical values are obtained by simulations for break fractions using 100
steps and 2500 replications. According to three and four breaks cointegration tests, the null of
cointegration rejects it only at the 10% level. To briefly state, the findings reveal the existence of
long-run relationship between exchange rate and stock prices by this result.

The structural break dates endogenously determined are also given in Table 5. These dates
can be linked to certain economic conditions in Tiirkiye and may explain the reasons behind the
structural breaks. 2005 was an important year for both Tiirkiye and European Union as
negotiations for Tiirkiye’s full membership were started on 3 October 2005. This progress led
extensive foreign portfolio investments to flow on Borsa Istanbul. It is supposed that these foreign
investment movements are the reason behind the structural break of 2005:11. It is presumed that
the Great Recession of 2008-2009 is the driving force for the second structural break of 2009:02.
The Great Recession that harmed the Turkish economy is supposedly caused a structural break.
The 3rd structural break dates differ as whether the cointegration test results attribute total of 3
(2015:01) or 4 (2014:03) structural break points. The economy of Tiirkiye regained its recovery
after the Great Recession of 2008-2009 until the 2014-2015 political instability. After the 3rd
structural break, the Turkish lira experienced enormous depreciation while BIST 100 index held
steady. After the 4th structural break of 2017:01, the deprecation of Turkish lira has continued
even further. The July 2016 coup attempt’s lagged effect is considered to be the main reason
behind this structural break.

Table 5. Cointegration with Multiple Structural Breaks Results

3 Structural Breaks 4 Structural Breaks
(CISIT) Vs (;1) T: T2 Ts v, T1 T2 T3 Ta
0.022™ 2005:11 2009:02 2015:01 0.023" 2005:11 2009:02 2014:03 2017:01
1% 0.033 0.031
5% 0.024 0.024
*10% 0.021 0.018

Note: Ty, T2, T4 are break dates. ™ denote significance levels at 5%.
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The long run coefficients for each regime are estimated by the dynamic OLS and the
results are shown in Table 6. Three different regression results are reported, with 3 structural
breaks (4 regimes based on the LWZ criteria), with 4 structural breaks (5 regimes based on the
BIC criteria) and with dummy variable covering March 2020 (the first wave of Covid pandemic)
within 4" structural breaks. For the first regression with 3 structural breaks, every constant, trend
and slope coefficients are estimated to be statistically significant at 1% level. The results show
that the slope coefficients of exchange rate on stock prices in every regime are negative;
chronologically —1.09 (1% regime), —1.70 (2™ regime), —2.43 (3" regime) and —0.59 (4"
regime). For the second regression with 4 structural breaks, the constant terms in every regime
are statistically significant, and the trend and the slope coefficients give statistically significant
results except for the 4™ regime. Every statistically significant slope provides negative
coefficients; chronologically —1.11 (1 regime), —1.71 (2™ regime), —2.58 (3" regime) and
—0.76 (5" regime). And for the third regression, results only slightly differ from the second
regression with structural breaks. According to the results, the dummy variable that covers the
COVID-19 shutdown in March 2020 for Tiirkiye is statistically significant at %10 level and has
a negative coefficient of —0.22. The shutdown in Tiirkiye due to the COVID-19 pandemic has
negatively affected the stock performance of BIST.

Table 6. Dynamic OLS Results

sp = f(exc)
ye = {sp;} 251 U Us Uy Us 64 [P 63 84 65
T 4.85 7.13 478 4.63 _ 0.02 -0.00 0.02 0.01
14 (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
T 4.86 7.14 484 6.50 4,73 0.03 0.03 0.02 0.01 0.00
15

(0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.54) (0.00)
~D 501 733 482 641 474 002 -001 002 -001L 001
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.54) (0.00)

y: = {sp;} B1 B Bs B4 Bs D3020.03
-1.09 -1.70 -2.43 -0.59

T14 (0.00) (0.00) (0.00) (0.00) -
- 111 171 -258 -027 -0.76
15 (0.00) (0.00) (0.00) (0.34) (0.00)
70, 147  -193 270 -044 -073 022

(0.00) (0.00) (0.00) (0.33) (0.00) (0.06)

The findings obtained from the cointegration test with multiple structural breaks generally
indicate that the appreciations of TL lead to a decrease in the BIST 100 index by varying its
magnitude and significance in regimes. Considering the break dates (and regimes), results point
out that some factors such as internal and external developments (shocks), political (in)stability,
capital inflows, and currency volatility may lead to changes in the effects of the exchange rates
on stock prices. The findings are also parallel with Zeren and Kog (2016) and Gokmenoglu et al.
(2021) that the effect of exchange rate on stock prices differs due to crises, structural changes, or
economic cycles in Tiirkiye.
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4.3. A Non-linear Cointegration Test Results

In the second stage, the NARDL model in Equation (5) is estimated to see whether the
effects of positive and negative changes in exchange rate differ on stock prices and report the
results in Table 7 (NARDL without structural break). The critique value of F-statistics of
estimation strongly provides evidence in support of the long-run relationship between stock prices
and exchange rate?. LM and White tests show that residuals within the model do not possess
autocorrelation and heteroscedasticity. In appendix Il, graph A shows that the CUSUM lies within
the critical bounds which mean that the coefficients of the model are stable. DWW,z and DWsg
statistics provide results in favor of the long-run and short-run asymmetry, respectively. It should
be noted that the coefficient of positive (negative) changes in the exchange rate is positive
(positive) indicating that stock prices are influenced in the same direction when the Turkish lira
depreciates (appreciates). The interpretations of the coefficients should be made in line with this.

As the results show that DW, , and DWgjy statistics are significant and there is a short-run
and long-run asymmetric relationship between stock prices and exchange rates. Thus, positive
and negative changes in exchange rate have different effects on the stock price in both the short
and long-run for the Turkish economy. In the long run, positive changes in exchange rate (L},
has a statistically significant positive effect on stock price (0.38). This indicates that one
percentage depreciation of Turkish lira increases the stock price by 0.38%. However, negative
changes in exchange rate (Lg,.) is insignificant which indicates that the appreciation of Turkish
lira does not have any significant effect on stock prices. In the short-run, on the other hand,
negative changes in exchange rate (S_,.) has statistically significant effects which show that one
percentage appreciation of Turkish lira increases stock prices by 1.38%. Findings set out that the
appreciation of Turkish lira leads stock prices to increase in the short-run, which contrasts with
the long-run results. Additionally, as seen in Table A in Appendix I, the COVID-19 pandemic
dummy variable is statistically significant and has negative effects on stock prices in parallel with
DOLS results (shown in Table 6). The findings are consistent with the results in Tiryaki et al
(2019), Kaya and Soybilgen (2019), and Kassouri and Altintag (2020), and indicate the presence
of asymmetric effects of the exchange rate on stocks.

Table 7. NARDL Results

Long-Run Coefficients Short-Run Coefficients
Lt =0.38 (0.08) Séec =0.02 (0.94)

Lexc =-0.41(0.35) Sexc = -1.38 (0.00)
DW;r = 11.66 (0.00) DWsg = 9.23 (0.00)

F statistics: 7.26 (0.00) LM Test: 16.24 (0.18)
Error Correction: -0.21[-2.89] (0.00) White Test: 31.19 (0.30)

Note: The critical values are taken from Pesaran et al. (2001) Table ClI, Case Il1 p. 300. Critical values
for 1%, 5% and 10% significant levels are 6.84-7.84, 4.94-5.73 and 4.04-4.78, respectively. Values in
parentheses are p-values. Short-run and long-run dynamics are given in the Appendix 1, Table A.

In the third stage, the NARDL model is augmented with structural breaks (five regimes,
given in equation 6) using four endogenously determined breaks obtained from the first stage to

2 Long-run and short-run dynamics of NARDL estimation procedure is shown at Table-A in the appendix
I
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see whether the possible asymmetric effect of exchange rate on stock prices varies within regimes.
The results of NARDL with structural breaks estimation are presented in Table 8 (NARDL with
multiple structural breaks)®. According to the critique value of F-statistics of NARDL estimation,
there is a long-run relationship between the variables. LM and White tests show that residuals
within the model do not possess autocorrelation and heteroscedasticity. In Appendix Il, graph B
shows that the CUSUM lies within the critical bounds which means that the coefficients of the
model are stable.

The long-run asymmetry test statistics of DW, indicate that every regime displays an
asymmetrical feature. However, DWsy tests statistics show that asymmetric dynamics occur only
in the first two regimes. For the last three regimes, because statistically significant short run
dynamics could not be estimated, DWsp tests statistics are inestimable.

Table 8. NARDL with Structural Breaks Results
Regimes Long-Run Coefficients

Short-Run Coefficients

2002:01-2005:11

DW, =35.98 (0.00)
Lt =-1.51 (0.00)
Lz, = 0.33(0.24)

St.. =1.93 (0.02)
Soe = -1.12 (0.01)

2005:12-2009:02

DW_ =32.35 (0.00)
L, =-0.51 (0.06)
Lz, =1.33(0.00)

DWsy =18.46 (0.00)
St =-5.35 (0.00)
Soee =-12.31 (0.00)

2009:03-2014:03

DW, =19.56(0.00)
Lt =-1.97 (0.00)
Lz, =-0.67 (0.05)

DW;sg = Inestimable”
St =-2.24 (0.00)

SEXC

2014:04-2017:01

L. =-0.25 (0.41)
Lz, =1.48 (0.00)

DWsg = Inestimable
S =-0.03 (0.00)

Sexc

2017:02-2021:02

DW, =31.50 (0.00)
Lt =-0.05 (0.81)

DWsg = Inestimable
St =-1.26 (0.00)

Lexc =1.75 (0.00) Sexc ==
F statistics: 13.41 (0.00) LM Test: 10.32 (0.24)
Error Correction: -0.98 [-10.45] (0.00) White Test: 33.61 (0.91)
Note: The critical values are taken from Pesaran et al. (2001) Table CI, Case V p. 301. Critical values
for 1%, 5% and 10% significant levels are 3.93-5.23, 3.12-4.25 and 2.75-3.79, respectively. Values in
parentheses are p-values. “Since there is no found short-run significant lags for negative shocks within
39, 4t and 5" regimes, the short-run asymmetry tests cannot be applied, and therefore coefficients for
negative shocks are not demonstrated. Short-run and long-run dynamics are given in the Appendix I,
Table B.

In the first regime (2002:01-2005:11), positive changes in exchange rate are statistically
significant at 1% level and have a negative coefficient sign (-1.51), but the negative changes in
exchange rate appear to be statistically insignificant. This indicates that one percentage
depreciation of Turkish lira decreases the stock prices in the long-run. In the short run, positive
and negative changes in exchange rates appear to be statistically significant, and depreciation and
appreciation increase stock prices.

3 Long-run and short-run dynamics of NARDL with structural breaks estimation procedure is shown at
Table-B in the appendix I.
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For the second regime (2005:12-2009:02), the long-run asymmetric effects of exchange
rate on stock prices are statistically significant for both positive and negative changes in exchange
rate. One percentage depreciation and appreciation of TL decreases the stock prices by 0.51% and
1.33 %, respectively. In the short run depreciation (appreciation) of TL decreases (increases) stock
prices.

For the third regime (2009:03-2014:03), the positive and negative changes in the exchange
rate are statistically significant and have negative signs. The long-run impact of the lira’s
depreciation (appreciation) on stock prices is estimated to be —1.97 (—0.67). These results
indicate that a currency depreciation (appreciation) decreases (increases) the stock prices in the
third regime. The positive changes in the exchange rate in the first three regimes accommodate
compatible results that are all statistically significant at 1% level and have negative coefficients.
Therefore, the long-run coefficients for the first three regimes indicate that BIST 100 index is
more sensitive to the currency depreciation.

The positive changes in exchange rate provide no statistically significant effect for the
fourth and fifth regimes (2014:04-2017:01 and 2017:02-2021:02). However, the negative
changes in exchange rate are statistically significant at 1% level with positive signs by 1.48 %
and 1.75% in two regimes, respectively. The results indicate that appreciation of TL decreases
the stock prices in the last two regimes (2014:04-2021:02). Hence, findings highlight that stock
prices have become more sensitive to the appreciation of the domestic currency in last two
regimes.

To sum up the outcomes listed above, the effects of the positive exchange rate shocks are
statistically significant in the first 3 regimes and statistically insignificant in the last 2 regimes.
The effects of the negative changes in exchange rate are statistically significant in every regime
except for the first one. The depreciations of TL are correlated with stock price declines in the
first three regimes. During the appreciations, on the other hand, stock prices increase in the 3™
regime and stock prices decrease in the 2™, 4™ (at 10% level) and 5™ regimes. Findings obtained
from NARDL without and with multiple structural breaks are in line with studies by Tiryaki et al.
(2019), Benli et al. (2019), Kassouri and Altintas (2020) and Urkmez and Béliikbas1 (2021) in
terms of achieving results such as asymmetry for the Turkish economy.

Overall findings from the model with multiple structural breaks are crucial in highlighting
the potential variations in the sign and magnitude of asymmetric effects within regimes. For
instance, contrary to the model without breaks that suggest that the appreciation of the domestic
currency has no significant impact on stock prices, the model with structural breaks shows
statistically significant effects for all regimes except for the first one. Similarly, unlike the model
without breaks, the model with breaks indicates that the impact of the domestic currency on stocks
is significant in the first three periods. Moreover, the coefficients obtained from the model with
structural breaks demonstrate greater significance and magnitude. All these results emphasize the
importance of considering structural breaks and asymmetry in stock price-exchange rate relation.

5. Conclusion

This paper examines the effects of exchange rate changes on stock prices in the presence
of structural breaks and asymmetrical dynamics for Tiirkiye over the period of 2002:01-2021:02.
Such an experiment is applicable and possesses critical implications due to Tiirkiye’s own
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dynamics such as liberalization movement after the 2001 Turkish financial crisis, new policy
approaches following the 2008 global financial crisis and increasing volatility of Turkish financial
markets after 2015, encompassing the first wave Covid pandemic. For this purpose, it is estimated
Kejriwal (2008) cointegration test with endogenously determined multiple structural breaks
model augmented with a deterministic trend by Lopcu et al. (2013), and the NARDL asymmetric
cointegration test without and with structural breaks.

The evidences based on the Lopcu et al. (2013) structural break cointegration test suggest
that these two series are cointegrated in the presence of structural breaks that are in line with the
Turkish economic dynamics. According to the results with three and four structural breaks (with
or without dummy variable of 2020:03), every slope coefficient of sub-periods except for the 4th
(2014:04-2017:01) sub-periods is negative and statistically significant at 1% level. The results
also show that Covid pandemic has negative impact on stock prices. These findings are important
in terms of indicating that the depreciation of the domestic currency leads to decrease the stock
prices, and the magnitude and significance of the relation may differ in regimes. Similarly, both
the NARDL with and without of structural breaks estimations reveal the short-run and the long-
run asymmetric relationship between stock prices and exchange rate. Although depreciation of
TL leads to increase in stock prices, the effects of appreciation of TL is statistically insignificant
in the NARDL without structural breaks. According to cointegration with structural breaks
results, the depreciation of the TL has a negative effect and leads to decrease in stock stocks prices
in the first three regimes. On the other hand, the appreciation of the TL has statistically significant
positive effects on stock prices in the 2nd, 4th and 5th regimes and negative effects only in the
3rd regime. In other words, the appreciation of TL leads to decrease in stock prices in the 2nd,
4th and 5th regimes and increase in 3rd regime. Thus, general findings imply that negative and
positive changes in exchange rate have different effect on stock prices and the magnitude and
significance of the relation may differ in each regime.

Overall findings demonstrate that exchange rate variations have distinctive impacts on
stock prices when considering structural break and asymmetrical dynamics. Policymakers and
foreign investors need to take into account these dynamics when dealing with Turkish financial
markets. Additionally, the findings obtained regarding the Turkish economy, which is part of the
group of emerging countries, may also be applicable to other countries with similar dynamics. As
discussed in the introduction and literature review sections, the sensitive nature of these country
groups to external factors such as capital flows, oil price or financial distortions, indicate that the
relationship in question may exhibit structural changes and asymmetric characteristics. Finally, it
should be noted that results given in this study depend on the structural breaks that are determined
endogenously.
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Table A. Long-Run and Short-Run Dynamics of NARDL

Variables Long-Run Dynamics Variables Short-Run Dynamics
Constant 0.43 [4.19]*** Aspe_q -0.22 [-3.42]***
D3020:03 -0.17 [-2.76]*** Asp;_s 0.17 [3.17]***
SPt—1 -0.08 [-3.63]*** Asp;_g 0.11 [2.01]**
exc” -0.03 [-0.80] ASpi_q5 -0.12 [-2.13]**
exct 0.03 [2.15]** Aexc™ -0.78 [-2.41]***
Aexc™ 4 0.81 [2.83]***
Aexc?t -0.96 [-5.55]***
Aexcti_, -0.42 [0.01]

Note: Values in square brackets are t-statistics. Significance levels: (*), (**) and (***) denote 10%, 5%
and 1% level, respectively.

Table B. Long-Run and Short-Run Dynamics of NARDL Model With Structural Breaks

Variables Long-Run Dynamics Variables Short-Run Dynamics
Constant, 2.3597 [9.7136] *** Aspi_, 0.2568 [4.6201]***
Constant, 3.5331 [9.8426] *** Aspi_s 0.2640 [5.1543]***
Constant, 2.9868 [10.7845] *** Aspi_¢ 0.1600 [3.0947] ***
Constant, 4.6408 [8.2147] *** Aspi_y 0.1300 [2.5811]**
Constants 3.3668 [8.4026] *** Aspi_1 —0.0878 [-1.8601]*
Trend, 0.0334 [9.3869] *** Aexcri_g —1.1265 [—2.5098]**
Trend, 0.0084 [3.1202] *** Aexci, —1.4866 [—3.3196] ***
Trend, 0.0154 [6.7952] *** Aexciy_q 1.3778 [2.9172]***
Trend, 0.0039 [1.6047] Aexcfy_, 1.3976 [3.3057]***
Trendg 0.0116 [4.0302] *** Aexc{y_; 0.6468 [1.8641]*
SPt-1 —0.5588 [-9.9323] *** Aexcy —1.0367 [-1.8960]*
eXClp_q 0.2852 [1.4895] Aexcyy, —2.2192 [-3.6663]***
excyy_q —0.8447 [-3.6755]*** Aexcyy_g —1.1195 [-2.3096]**
eXCyt_1 0.7468 [3.3964] *** Aexcyy_g —2.7940 [—4.5807]***
eXC3 ¢ q —0.2866 [-1.6804] * Aexcyy_y —1.2411 [-2.3773]**
eXC3_q —-0.3777 [-1.7773] * Aexcyi_g —1.0118 [-1.9142]*
eXC3_q —1.1052 [—5.3481]*** Aexcyy_1g —2.8888 [—3.7594]***
eXCyt_1 0.8290 [2.8469] *** Aexcy —1.5179 [-8.6363]***
eXCqy_q —0.1413 [-0.8131] Aexcyy_, —0.8904 [—2.5364]**
eXCst—1 0.9802 [4.3693] *** Aexcy, g —1.6006 [—5.0871]***
exca, 4 —0.0281 [-0.2261] Aexcyy i, —1.3297 [—4.3055]***
Aexcd —2.2497 [—4.9217]***
Aexcyi_y —0.7960 [—2.1529]**
Aexcyy_q; 0.7577 [—2.1252]**
Aexc? —0.4781 [-2.1258] **
Aexcgy_, —0.7881 [—2.7949] ***

Note: Values in square brackets are t-statistics. Significance levels: (*), (**) and (***) denote 10%,
5% and 1% level, respectively.
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Appendix 11
Graph A: CUSUM Test
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Table C. The Selected Empirical Studies on the Relationship Between Exchange Rate and stock Price
Authors Countries Data Variables Methods Results
Pan et al. (2007) 7 East Asian countries  1988-1998  SP, NER Johansen cointegration Mixed results
Granger causality
Lin (2012) 6 A3|a_n emerging 1086-2010 SP, NER. IR, FR ARDL comtegr.atlon Comtegratlon
countries Granger causality Causality
. 3 Eastern European SP . .
Koseoglu and Cevik (2013) countries and Tiirkiye 2002-2011 NER Hong two step causality Causality
Johansen cointegration . . .
Gregory- Hansen cointegration Mixed cointegration
Fowowe (2015) South Africa, Nigeria 2003-2013  SP, NER, LSE gory g results
Dolado and Lutkepohl (1996) .
. Causality
causality
. . SP, NER ARDL cointegration Cointegration
Sui and Sun (2016) BRICS countries IRD VAR Causality
3 advanced and 3 SP, USP Johansen cointegration Cointegration
Nguyen (2019) emerging countries 2007-2013 NER Granger causality Mixed causality
- o i BIST 100 Gregory-Hansen cointegration No cointegration
Urkmez and Karatag (2017) Tiirkiye 2002-2015 NER (USD, EURO) Granger causality Mixed causality
Bahmani-Oskooee and Saha USA 1973-2014 S & P 500, NEER, ARDL cointegration Asymmetric
(2015) IPI, CPI, M2 NARDL cointegration cointegration
Bahmani-Oskooee and Saha USA 1973-2015 SSP (11 sector), ARDL cointegration Asymmetric
(2016a) NEER, IPI, CPI, M2  NARDL cointegration cointegration
Mixed symmetric
Bahmani-Oskooee and Saha 9 countries including 1994-2014 SSP (11 sector), ARDL cointegration cointegration
(2016b) emerging and advanced NEER, IPI, CPI, M2  NARDL cointegration Asymmetric
cointegration
Zeren and Kog (2016) gg;;}rl]g Japan and 1990-2013 SP, RER Time varying causality Causality
Bahmani-Oskooee and Saha 24 countries including 1084-2014 SP, NEER ARDL cointegration Asymmetric

(2018)

emerging and advanced

NARDL cointegration

cointegration
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Gokmenoglu et al. (2021)

Bhutto and Chang (2019)

Adekoya (2020)

Sheikh et al. (2020)

Siew-pong et al. (2021)

Nusair and Al-khasawneh

(2022)

Nusair and Olson (2022)

Fasanya and Akinwale (2022)

Yildirim and Adali (2018)

10 emerging
countries

China

Nigeria

4 South Asian
countries

ASEAN-5
countries

9 ASEAN
countries
including
emerging and
advanced

G-7 countries

Nigeria

Tiirkiye

1994-2009

1995-2017

1997-2018

2000-2020

1998-2017

1973-2009

1973-2020

2007-2018

2005-2017

SP
REER

SP, REER, CPI, IR

SP, NER

SP, NER

SP, REER, IPI, M2

SP, NEER

SP, NEER

SSP, NER, IPI, CPI,
M2

BIST 100, RER

Quantile Quantile regression

ARDL cointegration

NARDL cointegration

Bai and Perron structural break test
ARDL cointegration with structural
breaks

NARDL cointegration with
structural breaks

Panel ARDL cointegration

Panel NARDL cointegration
Hatemi-J panel nonlinear causality
Panel ARDL cointegration

Panel NARDL cointegration

Bai and Perron structural break test
ARDL cointegration
NARDL cointegration

Bai and Perron structural break test
ARDL cointegration

NARDL cointegration
Granger causality

ARDL cointegration

NARDL cointegration
NARDL cointegration with
structural breaks

Granger causality

Toda Yamamoto causality
Diks and Panchenko nonlinear
causality

Asymmetric relation

Asymmetric
cointegration

Asymmetric
cointegration

Asymmetric
cointegration and
causality
Asymmetric
cointegration

Symmetric and
asymmetric
cointegration

Asymmetric
cointegration
Causality

Mixed results

Symmetric and
asymmetric causality
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Table C. Continue

BIST Industry Granger causality Symmetric and
Akdag and Yildirim (2019) Tirkiye 2000-2018 BIST Finance Hatemi-J (2012) asymmetric y : .
: asymmetric causality
NER causality
BIST 100, BIST 30,
Benli et al. (2019) Tiirkiye 2003-2016 SSP, NEER, IPI, CPI. NARDL Mixed results
M2
. . . ) BIST 100, REER, IPI,  NARDL cointegration Asymmetric
Tiryaki et al. (2019) Tiirkiye 1994-2017 M3 cointegration
ARDL cointegration :
. 1 BIST 100, NER, IPI, - - Asymmetric
Kaya and Soybilgen (2019) Tiirkiye 2003-2017 IR NARDL cointegration cointegration
Threshold cointegration .
Kassouri and Altintas (2020) Tiirkiye 2003-2018 ﬁ/lp?) ITEER, NER, IPI, Frequency domain causality 'xynrge]mgtrilocn
' NARDL cointegration g
Granger causality
Diks-Panchenko nonlinear : :
- . Nonlinear relation
Durgun and Temurlenk (2021)  Tirkiye 2003-2019 BIST 100, NER causality Nonlinear causality
MS VAR
MS-Granger causality
Markov Regime Switching Model : .
- . . . Asymmetric relation
Geng and Oztiirk (2021) Tiirkiye 2009-2020 BIST 100, REER cHa?therlnlilt-; (2012) asymmetric Asymmetric causality
Hacker ve Hatemi-J (2012)
- . BIST 100, SSP, NER, causality Symmetric and
Karadag and Sekmen (2021) Turkiye 2002-2020 REER Hatemi-J (2012) asymmetric asymmetric causality
causality
Hatemi-J ve Irandoust Asymmetric
asymmetric cointegration cointegration
Sertkaya and Songur (2021) Tirkiye 1996-2018 BIST 100, REER Johansen cointegration Mixed causality
Hacker and Hatemi-J causality results
Hatemi-J asymmetric causality
Kilig and Naimoglu (2022)  Tiirkiye 1990-2021 BIST 100, NER Hatemi-J asymmetric causality Asymmetric causality

Time-varying asymmetric causality

Note: CPI: Consumer price index, GDP: Gross Domestic Product, IPI: Industrial production index, IR: interest rate, NER. Nominal exchange rate, NEER: Nominal effective exchange
rate, SP: Stock prices, SSP: Sectoral stock prices, REER: Real effective exchange rate, RER: Real exchange rate.

461



Ekonomi, Politika & Finans Arastirmalar1 Dergisi, 2024, 9(4): 462-483
Journal of Research in Economics, Politics & Finance, 2024, 9(4): 462-483
Arastirma Makalesi / Research Avrticle, https://doi.org/10.30784/epfad.1535924

THE CAUSALITY RELATIONSHIP BETWEEN CREDIT
DEFAULT SWAPS (CDS) AND PORTFOLIO INVESTMENTS: THE

CASE OF TURKIYE

Kredi Temerriit Takaslar1 (CDS) ile Portfolyo Yatirnmlar1 Arasindaki Nedensellik

Mliskisi: Tiirkiye Ornegi

Asiye KUCUKOSMAN"" & Siimeyye UZUN™

Keywords:
Credit Default
Swaps, Portfolio
Investments,
Granger Causality
Test.

JEL Codes:
G11, D81, C10

Anahtar
Kelimeler:

Kredi Temerriit
Swaplart,

Portfoy Yatirimlari,
Granger
Nedensellik Testi.

JEL Kodlan:
G11, D81, C10

Abstract
This study examines the causality relationship between portfolio investments and
credit default swaps (CDS) in Tiirkiye. Analysing the dynamics between portfolio
investments and CDS premiums, two important variables for financial markets is
critical to understanding how risk perception and investment decisions are affected.
While portfolio investments are generally considered an indicator of the confidence of
foreign investors in the country's economy, CDS premiums are an important risk
measure that reflects the country's debt risk and the risk perception of market
participants. In this context, examining the relationships between the two variables
contributes to the understanding of the effects of investor behavior and risk perception
on macroeconomic indicators in financial markets. In the study, the Granger causality
test was applied using data from the period 2014Q1-2024Q1. The results obtained
show that CDS premiums have a significant and unidirectional causal effect on
portfolio investments. Increases in CDS premiums increase investors' risk perception
and lead to a decrease in portfolio investments. On the other hand, no causal effect of
portfolio investments on CDS premiums was found. These findings emphasize the
importance of risk management in terms of portfolio investments in Tiirkiye and reveal
that CDS premiums play a role in investor decisions.
Oz

Bu calisma, Tirkiye’deki portfoy yatirnmlari ile kredi temerriit takaslari (CDS)
arasindaki nedensellik iligkisini incelemektedir. Finansal piyasalar i¢in 6nemli iki
degisken olan portfoy yatirimlari ve CDS primleri arasindaki dinamiklerin analiz
edilmesi, risk algisinin ve yatirim kararlarinin nasil etkilendigini anlamak agisindan
kritik 6neme sahiptir. Portfoy yatirimlari, genellikle yabanci yatirimcilarin iilke
ekonomisine duydugu giivenin bir gostergesi olarak kabul edilirken, CDS primleri ise
iilkenin bor¢lanma riskini ve piyasa katilimcilarinin risk algisini yansitan énemli bir
risk Olgiitiidiir. Bu baglamda, iki degisken arasindaki iliskilerin incelenmesi, finansal
piyasalarda yatirimci davraniglarinin ve risk algisinin makroekonomik gostergeler
iizerindeki etkilerinin anlagilmasina katki saglamaktadir. Caligmada, 2014Q1-2024Q1
donemine ait veriler kullanilarak Granger nedensellik testi uygulanmustir. Elde edilen
sonuglar, CDS primlerinin portfdy yatirimlart ilizerinde anlamli ve tek yonlii bir
nedensellik etkisi oldugunu gostermektedir. CDS primlerindeki artiglar, yatirimeilarin
risk algisint yiikselterek portfoy yatirimlarinda azalmaya yol agmaktadir. Buna karsin,
portfoy yatirnmlarinin CDS primleri iizerinde herhangi bir nedensellik etkisi
bulunmamistir. Bu bulgular, Tiirkiye'de portfoy yatirimlari agisindan risk yonetiminin
O6nemini vurgulamakta ve CDS primlerinin yatirimci kararlarinda rol oynadigini ortaya
koymaktadir.
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1. Introduction

The global economy has witnessed radical transformations in the structure of financial
markets and investments, along with the rapid changes experienced in the last few decades.
Investors are reshaping their risk management strategies in response to the increasing speed and
diversity of international capital flows. In this regard, financial instruments such as portfolio
investments and CDS play a critical role in investment decisions and market stability. While
portfolio investments have become an important tool in global investors' search for a risk-return
balance, CDS premiums have increased their importance in the international financial system as
an indicator of countries' credit risk. On a global scale, especially in emerging markets, CDS
premiums stand out as a factor that directly affects investors' risk perceptions and directs capital
movements.

While the integration of financial markets and the liberalization of capital flows around the
world offer significant opportunities in ensuring the economic stability of developing countries,
they have also brought about serious risks. Financial volatility in these countries can shake
investors' confidence and lead to capital outflows. In this context, CDS premiums are used as a
critical tool for measuring country risk and detecting potential economic crises in advance. In this
regard, the relationship between portfolio investments and CDS premiums emerges as an
important research area for understanding global financial stability.

Tiirkiye continues to be an attractive target for global investors with its strategic
geographical location, dynamic economy, and emerging market structure. However, increasing
geopolitical risks, macroeconomic uncertainties and domestic political fluctuations in recent years
have caused significant volatility in Tirkiye's financial markets. This volatility has affected
investors' risk perception and led to significant fluctuations in portfolio investments. Tiirkiye's
credit risk and the effects of this risk on financial markets are particularly notable with the recent
increase in CDS premiums. This situation necessitates a more in-depth examination of the
relationship between portfolio investments and CDS premiums in Tiirkiye.

The aim of this study is to investigate the causality relationship between portfolio
investments and CDS premiums in Tiirkiye. For this purpose, the study first examines the relevant
literature review and the existing theoretical and empirical findings on the relationship between
portfolio investments and CDS premiums. There are findings in the literature that CDS premiums
reflect investors' risk perception and that this perception can affect capital flows. However, the
effect of portfolio investments on CDS premiums has been addressed more limitedly in the
literature, and there is a need for a comprehensive analysis in this area. Following the theoretical
information and literature review provided in the first section of the study, the relationship
between portfolio investments and CDS premiums is examined graphically and comparatively
using data specific to Tiirkiye. This examination provides a visual assessment of the relationship
between both variables, revealing the change in investor behavior and risk perception over time.
The graphical analysis reveals the tendency of portfolio investments and CDS premiums to move
together and potential causal relationships. The method used in the study focuses on determining
the dynamic relationships between these two variables with the Granger causality test. The
Granger causality test is a frequently used econometric method in revealing the causal
relationships between time series. In the study, the causality relationship between portfolio
investments and CDS premiums was examined using quarterly data for the period 2014Q1-
2024Q1. The reason for choosing this method is the effectiveness of the Granger causality test in
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determining whether a time series can predict the future values of another time series. The test
results reveal the direction and strength of the causality relationship between the two variables,
thus providing a clearer understanding of the relationship between portfolio investments and CDS
premiums for Tiirkiye. As a result, this study provides important contributions both theoretically
and practically. Theoretically, a better understanding of the relationship between portfolio
investments and CDS premiums can shed light on investors' decision-making processes. In
practice, it allows policy makers to develop strategic recommendations for risk management and
ensuring financial stability. At the end of the study, various policy recommendations are presented
to support financial stability in Tiirkiye. These recommendations aim to reduce vulnerabilities in
Tirkiye's financial markets and increase investor confidence.

2. Conceptual Framework

Portfolio investments allow investors to invest in securities such as bonds and stocks in
other countries to gain profit by assuming various risks (exchange rate risk, political risk,
commercial risk, etc.). In this case, risk diversification is considered important as it provides high
returns (Yildirim and Sakizci, 2019: 2780). Investors need to monitor the macroeconomic
indicators of the countries in which they will invest to know their risk status. One of the most
widely used macroeconomic indicators for monitoring country risk is credit rating. The ratings
assigned to countries by international rating agencies such as Moody’s, Standard & Poor’s, and
Fitch are an important indicator of the risks that investors will face if they invest in these countries.
However, the bankruptcies of banks that were given high credit ratings by credit rating agencies
prior to the 2008 global financial crisis undermined the credibility of credit rating agencies. This
has increased the importance of CDS in analyzing the macroeconomic situation of countries.
Today, most portfolio investors still consider the ratings assigned by credit rating agencies when
making investment decisions, but they also consider CDS in their country risk analyses.

2.1. Credit Default Swaps (CDS)

The development of financial markets in the 1990s led to the emergence of new methods
to hedge or minimize credit risk, which refers to the possibility of non-repayment of debt. One of
the most widely used financial instruments among these methods is credit derivatives. Credit
derivatives are financial assets that allow the transfer of credit risk to a third party without the
financial asset with credit risk changing hands. One of the financial instruments with the highest
trading volume among credit derivatives is CDS (Kunt and Tas, 2009: 80). CDS are, broadly
speaking, insurance contracts to hedge financial risks. CDS is a financial instrument that hedges
the risk of default of the financial asset subject to the contract. The parties involved in CDS and
their operation mechanism are given in Figure 1 (Brandon and Fernandez, 2005: 8):
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Reference
Asset

Credit Risk
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Buyer Contingent Payment on Credit Event Seller

)
<

Figure 1. Operation Mechanism of CDS
Source: Brandon and Fernandez, 2005: 8.

There are two parties to CDS: the protection buyer and the protection seller. The protection
buyer is obliged to pay pre-determined premiums periodically until the contract matures or
defaults. The protection seller, on the other hand, assumes the risk that arises when the security
subject to the contract defaults or the debtor fails to pay its debt or goes bankrupt (Weistroffer,
2009: 4). In short, the protection seller minimizes its financial risk by transferring the risk of non-
payment of its receivable to the protection buyer. However, in the occurrence of a credit event
specified in the contract (default, bankruptcy, etc.), the protection seller has to pay the protection
buyer all or part of the debt under the CDS contract.

CDS have many advantages, such as being the most liquid assets among credit derivatives,
not having the distortions caused by certain covenants in bonds (early call, etc.), directly reflecting
the effect of interest rates in credit risk analysis, and allowing direct comparison of default risk
across countries (Cossin and Jung, 2005: 5). Due to these advantages, CDS have found their place
in the literature as an important macroeconomic indicator used to monitor country risk, which
refers to the probability of a country not being able to fulfill its obligations. The theoretical
positive correlation between country risk and CDS premiums allows the estimation of country
risk by analyzing the country CDS.

CDS can be issued by countries, as well as by institutions such as companies and banks.
While the CDS issued by institutions are based on their credits, bonds, bills, etc., the country CDS
are issued with reference to the government bonds and Eurobonds of the country (Gormiis and
Aksoylu, 2017: 204). On the other hand, CDS are financial instruments that can be used not only
for hedging purposes but also for arbitrage and speculation. Through the CDS they purchase,
financial institutions such as banks both transfer their risks to other persons or institutions and
provide security for themselves at a lower cost than methods such as portfolio diversification,
credit sales, or securitization. CDS can also be used to simply trade different asset portfolios when
they are expected to be mispriced or move in a certain direction. This is considered a factor that
increases the liquidity of the CDS market (Sevil and Unkaracalar, 2020: 287-288).

Figure 2 was prepared to compare 5-year CDS premiums of countries around the world
regionally. CDS premiums represent the amount investors pay as insurance against the risk of a
country not being able to repay its debts. High CDS premiums indicate that a country has a high
credit risk and may have difficulty repaying its debts, while low CDS premiums indicate more
reliable and economically stable countries.
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5 Years Credit Default Swaps
up to 100 up to 300 more

Figure 2. 5-Year CDS Premiums
Source: worldgovernmentbonds (2023)

According to Figure 2, countries shown in green on the map have CDS premiums below
100 basis points (i.e. 1%). These countries include countries with strong and stable economies
such as the USA and Canada in North America, and Germany, France, and the United Kingdom
in Western Europe. Low CDS premiums in these countries indicate that investors have a low-risk
perception towards these countries, meaning that they provide strong assurance in repaying their
debts. Countries shown in yellow are countries with CDS premiums between 100 and 300 basis
points. This category includes countries with medium credit risk, and Tiirkiye is in this group.
Tiirkiye’s CDS premium has exceeded 100 basis points but not 300 basis points. This situation
shows that Tirkiye is facing economic instability and uncertainty, but it has not yet entered the
high-risk group. Countries shown in red have CDS premiums above 300 basis points, and these
countries are high-risk regions. Countries such as Russia are included in this category on the map.
High CDS premiums in these countries reflect that investors have serious concerns about these
countries and see significant risks in repaying their debts.

Graph 1 shows the quarterly changes in Tiirkiye's CDS premiums from the first quarter of
2014 to the first quarter of 2024. According to Graph 1, CDS premiums generally ranged between
200 and 400 basis points between 2014 and 2018, but a significant upward trend was observed
starting from the third quarter of 2018 and reached approximately 600 basis points in the third
quarter of 2020. Although CDS premiums fluctuated in 2021 and 2022, they generally remained
at high levels and peaked at over 800 basis points in the third quarter of 2022. A gradual decline
is observed in CDS premiums as of 2023 and it is observed that they have decreased to
approximately 300 basis points in the first quarter of 2024. This decline can be associated with
the improvement in global market conditions, economic policies implemented in Tiirkiye and
improvements in country risk perception.
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Graph 1. Quarterly Change in Tiirkiye's CDS Premiums (2014Q1 - 2024Q1)

2.2. Portfolio Investments

International investments are generally analyzed under two groups: foreign direct
investments (FDIs) and portfolio investments. FDIs refer to investments made by firms from one
country in another country, either by establishing a new facility or purchasing an existing facility
for production and other purposes. Portfolio investments, on the other hand, are international
investments made through the purchase of foreign securities (bonds, stocks, etc.) (Seyidoglu,
2016: 95). In other words, portfolio investments are defined as cross-border transactions and
positions involving securities such as debt or equity securities, other than those included in FDIs
(IMF, 2009: 110). Within the framework of these explanations, it can be said that portfolio
investments provide investors with the opportunity to earn income by assuming various risks
(exchange rate risk, political risk, commercial risk, etc.).

Portfolio investments are an important economic factor for most countries, regardless of
their level of development, and countries implement various policies to attract these investments.
Behind the policies implemented by countries to attract portfolio investments are the benefits
these investments offer.

Portfolio investments offer several benefits to the countries they go to. These include
providing a source of finance for the country, which is particularly important for nations with
limited financial resources. They also help in increasing the investment rate in countries with low
domestic savings, ensuring that these economies can grow despite internal financial constraints
(Pal, 2010: 3; Shanab, 2017: 1470). Additionally, portfolio investments are crucial in enabling
countries experiencing foreign exchange shortages to overcome the foreign exchange bottleneck,
thereby stabilizing their economies. Another significant advantage is reducing the cost of
financing by increasing the price-to-earnings ratio, making it cheaper for businesses and
governments to access funds. Lastly, portfolio investments contribute to increasing liquidity by
deepening financial markets, which enhances the efficiency and resilience of financial systems.

While portfolio investments provide the above-mentioned benefits to invested (host)
countries, they also cause various disadvantages for them. The first disadvantage is undermining
the independence of the host country’s economic policy. Countries dependent on foreign
investments have to implement policies aimed at retaining these investments in the country or
attracting new ones (e.g., contractionary monetary policy). Also, the high liquidity of portfolio
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investments increases the risk of these investments leaving the country (repatriation). This may
increase the vulnerability of the host country and lead to a financial crisis (Esen, 1998: 62-63).
However, despite these risks, portfolio investments play an important role in growth and
development, especially in developing countries.

For portfolio investments to enter a country or be effective within the country, certain
conditions must be met. If these conditions are not met, investments will flow to other countries.
In this context, the factors affecting portfolio investments include the integration of domestic
markets with foreign markets (liberalization of financial markets), stock market performance,
economic growth, exchange rate, country risk, global liquidity, and interest rates. While there is
an inverse relationship between country risk and portfolio investments, the direction of the
relationship between other factors and portfolio investments is considered positive (Senol and
Selahattin, 2018: 3-6).

Graph 2 shows the quarterly change in portfolio investments in Tirkiye in million US
dollars from the first quarter of 2014 to the first quarter of 2024. According to Graph 2, it is
observed that portfolio investments generally remained at a relatively constant level between 1
and 1.5 billion dollars with minor fluctuations between 2014 and 2018. A significant upward trend
started at the end of 2019 and continued until the end of 2021. This increase can be considered to
be related to global financial conditions and expectations regarding the Turkish economy. While
fluctuations in portfolio investments increased from 2022 onwards, the general trend continued
to increase and reached its highest level at approximately 3.5 billion dollars in the first quarter of
2024. Sudden increases and decreases in investments can reflect the effects of economic factors
such as global market conditions, Tiirkiye's risk premium, changes in exchange rates, and interest
rates. The increase observed especially after 2020 indicates the recovery after the 2019 Covid-19
pandemic and the increasing interest in emerging markets, while the reason for the recent high
volatility can be evaluated as the increasing perception of uncertainty among investors regarding
the Turkish economy or the frequent changes in short-term positions.
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Graph 2. Quarterly Change in Portfolio Investments in Tiirkiye (2014Q1 - 2024Q1, Million USD)

468



A. Kiigikosman & S. Uzun, “The Causality Relationship between Credit Default Swaps (CDS) and
Portfolio Investments: The Case of Tiirkiye”

2.3. Graphical Analysis of the Relationship between Portfolio Investments and CDS

Under this heading, the relationship between CDS and portfolio investments is examined
graphically for Tiirkiye. The statistical normalization method was applied to the CDS and
portfolio investment data for the 2014Q1 and 2024Q1 periods. This method, which is used
especially to eliminate scale differences, brings together variables with different variables or
features, different scales, or units on a common scale. Thus, comparisons can be made between
data with different measurement units. These data, which are shown between 0 and 1, are shown
without changing their qualities and importance levels. In this context, the statistical
normalization method was applied to CDS and portfolio investment variables and both variables
are shown on the same graph in Graph 3 in order to make a more accurate comparison.
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Graph 3. Graphical Analysis of the Relationship between Portfolio Investments and CDS-Tiirkiye

As seen in Graph 3, portfolio investments show fluctuations over time. These fluctuations
may be affected by factors such as investor confidence, market conditions, economic policies and
global economic developments. There is an increase in portfolio investments from 2014-Q4 to
2015-Q1. This increase may be an indicator of positive expectations in the economy. There are
some fluctuations after 2015-Q1. Such fluctuations may generally indicate market uncertainties
or changes in risk perception. On the other hand, it is observed in the chart that CDS premiums
also show fluctuations. There is a sharp decrease in CDS premiums especially in 2014-Q4, which
indicates that investors have more confidence in the country's debt repayment ability during that
period. There are some increases in CDS premiums after 2014-Q4, which may indicate that risk
perception has increased and investors' concerns about debt repayment risk have increased. When
the relationship between CDS and portfolio investments is examined holistically, portfolio
investments generally increase when CDS premiums are low. This may mean that investors invest
more in periods when they trust the country's economic stability and see low debt risk. Similarly,
when CDS premiums increase, there are also periods when portfolio investments tend to decrease.
This indicates that investors act more cautiously and reduce their investments in periods when
they think debt risk is increasing. The significant changes observed in portfolio investments and
CDS premiums in 2014-Q4 can be explained by specific economic events or policy changes
experienced during that period. For example, economic reforms, monetary policy changes or
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international agreements may cause such fluctuations. It is observed that there is a relationship
between CDS and portfolio investments, when Graph 3 is taken into consideration.

3. Literature Summary

The first study on CDS was conducted by Duffie (1999), followed by Hull and White
(2000), Hull and White (2001), and Skinner & Townend (2002). These studies are regarded as
the pioneers of other studies on CDS (Kunt and Tas, 2009: 80). In the subsequent years, CDS
gained significant prominence in the economics literature, both due to their increasing weight in
financial markets and as a crucial indicator in the risk analysis of countries. A summary of the
studies in the literature is given in Table 1. While the first part of the table includes the studies
examining the relationship between CDS and other variables, the second part covers the studies
on the relationship between CDS and portfolio investments.
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Table 1. Literature Summary

Studies on the Relationship between CDS and Other Macroeconomic Variables

Author

Country

Period

Variables

Method

Finding

Skinner and Townend

(2002)

Fung et al. (2008)

Remolona et al.
(2008)
Plank (2010)

Bektur and Malcioglu

(2017)
Conkar and Vergili
(2017)

Danaci et al. (2017)

Yiiksel and Yiiksel
(2017)

Topaloglu and Ege
(2019)

Dural and Sarioglu
(2020)
Bayrakdaroglu and
Mirgen (2021)

Demir and Ding
(2021)

Miinyas and Bektur
(2021)

Cetin (2022)

29 countries

USA

24 countries
6 countries

Tirkiye
Tirkiye
Tiirkiye

19 countries

Tiirkiye

9 developing
countries

BRICS

Tiirkiye

Tirkiye

Tirkiye

1997:09-1999:02

2001:01-2007:12
daily data

2002:01-2006:05
2001:01-2009:12
12.10.2000-17.02.2017

04.01.2010-31.08.2015
2009Q2-2015Q2
9.10.2009-3.06.2013
2010:01-2019:06
2005Q1-2016Q2

2015-2021
quarterly data

02.01.2015-31.12.2020

03.01.2005-31.12.2009

2010:04-2021:01

CDS,

risk-free interest rate,
maturity, volatility
CDS,

US Stock Market

CDS, VIX, RTI

CDS, external debt
CDsS,

BIST 100

CDsS,

USD/TRY exchange rate
CDS,

growth

CDS,

VIX Index

CDS, BIST 100

CDsS,
real exchange rate

CDS,
stock index

CDS,
USD/TRY exchange rate

CDS,
VIX Index

CDS,
exchange rate

Regression analysis

VAR

Dynamic panel data model
Model created by the author
Hatemi-J causality

Johansen cointegration,
Granger causality

Toda-Yamamoto

Threshold GARCH

Cointegration,

Granger causality
Heterogeneous panel data
analysis

Panel data

Toda-Yamamoto causality

ARDL

Granger causality

Risk-free interest rate, reference
asset, volatility, and maturity >
CDS

CDS > stock market

VIX and RTI > CDS
External debt + CDS
CDS — BIST 100

USD/TRY — CDS
CDS < growth

CDS + VIX

CDS - BIST 100,
CDS — BIST 100

CDS - real exchange rate
CDS - stock index

CDS — USD/TRY

A 1 unit increase in CDS
increases the VIX index by
0.102 units.

CDS — exchange rate
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Studies on the Relationship between CDS and Portfolio Investments

Author Country Period Variables Method Finding

Norden and Weber ~ USA, EU 02.07.1998-

(2009) countries 02.12.2002 CDS, stock, stock market VAR Stock — CDS and stock market

Coronado 8 European CDS, stocks (credit and

etal. (2011) countries 2007-2010 market risk) Panel data- VAR CDS < stocks

Ratner and

Chiu USA 2004-2011 CDS, stock GARCH CDS — stocks

(2013)

Marzona et al. UK, USA.and  5004.01-2013:12  CDS, stock OLS regression CDS > stocks

(2014) Japan

Cho and Rhee USA and CDS, indirect and direct CDS > indirect and direct
selected Asian 2003-2012 oo Panel regression analysis .

(2014) . investments investments
countries

Koy (2014) 8 countries 2009:01-2012:11 CDS, Granger causality CDS — Bonds in Tiirkiye, Ttaly,

eurobond and France

Kahilogullar . 01 ) . CDS * portfolio investments,

(2018) Tiirkiye 2005:01-2017:09  CDS, portfolio investments ~ ARDL CDS ** portfolio investments

Koy and Karaca e 2013-2016 CDS, net portfolio PR - i

(2018) Tirkiye weekly data investments Markov regime-switching VAR Net portfolio investments - CDS

Yildirim and o CDS, -

fldokuz (2018) Tiirkiye 2005-2014 portfolio investments VAR CDS > portfolio investments

Akyol and Baltaci . . -

(2019) Tiirkiye 2005Q2-2018Q4  CDS, portfolio investments ARDL Portfolio investments > CDS

Yildirim and . . . - ..

Sakize1 (2019) Tiirkiye 2010:Q1-2018:Q3 CDS, portfolio investments ARDL CDS — Portfolio investments

Sevil and Tiirkive 2010-2018 CDS. portfolio investments Johansen cointegration, Portfolio investments — CDS

anaracalar (2020) y quarterly data P Granger causality

?Ztgrzi; d Gok Tiirkiye 2005Q4-2019Q3  CDS, portfolio investments Fourier causality CDS < portfolio investments
18 developed o

Suyadal et al. . . . CDS, . CDS — portfolio investments

(2021) and developing  2009:1-2019:3 portfolio investments Heterogeneous panel causality

countries

Note: — One-way causality, «> Two-way causality, * Long-run relationship, ** Short-run relationship, + Positive relationship, - Negative relationship, > There is

relationship, x There is no relationship.
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4. Econometric Analysis

In this study, quarterly data for the period 2014: Q1-2024: Q1 are used to determine the
causality relationship between CDS and portfolio investments in Tiirkiye, and the variables are
included in the analysis in their logarithmic versions in order to clearly identify the changes in the
variables. Information on the variables is given in Table 2.

Table 2. Information on Variables

Variables Description Unit Source
logcds Natural Logarithm of CDS US Datastream
Premiums/ Quarterly Data Dollar
logp Natural Logarithm of Portfolio Million EVDS (Central Bank of the Republic of
Investments/ Quarterly Data uUsD Tiirkiye - Electronic Data Delivery System)
4.1. Method

One of the basic assumptions of time series is the stationarity of the series. Stationarity
denotes that the means and variances of the series used are constant over time, and their
covariances between two periods depend on the distance between the two periods. Since analyses
conducted with non-stationary or unit root series lead to spurious regression problem, the
reliability of the analysis disappears regardless of the high R? value and statistically significant F
statistics (Gujarati, 2016: 319-320). Based on these explanations, prior to examining the
relationships between the variables, an investigation was conducted to determine whether the
variables contained unit roots. For this purpose, the augmented Dickey—Fuller (ADF) test,
developed by Dickey and Fuller (1979), and the Phillips—Perron (PP) unit root test, developed by
Phillips and Perron (1988), were conducted.

The Granger causality test, developed by Granger (1969), was used to determine whether
there was a causality relationship between the variables. The purpose of the Granger causality test
is to determine whether there is causality between variables and, if such causality exists, to
identify the direction of causality. The equations for the Granger test conducted in this study are
as in Equation 1 and Equation 2:

P q
CDS; = ag + 2[?11- CDS;_; + 2 6q;Portfolioy_; + &4 (1)
i=1 j=1
4 q
Portfolio, = a; + Z BoiPortfolio,_; + Z 0,;CDS;_; + €9t (2)
j=1 j=1

Equation 1 and Equation 2 represent two sets of equations created to analyze the causality
relationship between CDS and portfolio investments with the Granger causality test. These
equations are used to test whether there is a causal relationship between time series. What each
coefficient represents is explained as follows:

a, and a; (Constant Terms): These coefficients are constant terms included in both
equations. They represent the average values of the time series and are included as a constant
component in the model.
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B1; and B,; (Coefficients of Lagged Values): The coefficients Bii in the first equation
represent the coefficients of the lagged values of the CDS series itself. These coefficients show
the effect of the past values of the CDS series on the current CDS value. The coefficients i in
the second equation represent the coefficients of the lagged values of the portfolio investment
series. These coefficients show the effect of the past values of the portfolio investment series on
the current portfolio investment value.

81i and &,; (Coefficients of Lagged Values of Other Series): The coefficients ds; in the first
equation represent the effect of the lagged values of the portfolio investment series on CDS. These
coefficients determine the effect of the past values of the portfolio investment series on the current
CDS value. The coefficients 82 in the second equation represent the effect of the lagged values
of the CDS series on portfolio investments. These coefficients determine the effect of the past
values of the CDS series on the current portfolio investment value.

€11 and 5, (Error Terms): The error terms in both equations represent random deviations
that the model cannot explain.

These coefficients are used to test whether there is an interaction between two time series
in the Granger causality test. For example, if the coefficients d1; are statistically significant, this
may indicate that the past values of the portfolio investment series Granger cause the CDS series.
Similarly, if the coefficients 3, are significant, it means that the past values of the CDS series
Granger cause the portfolio investment series.

4.2. Findings

The reliability of the results given by the variables used in time series analyses depends on
the stationarity of the variables. Analyses conducted with non-stationary series are considered
erroneous in the literature. Therefore, the ADF and PP unit root tests were conducted to
investigate the stationarity of the variables of CDS and portfolio investments. The results obtained
from the ADF unit root test are presented in Table 3. The ADF unit root test results indicate that
although the series are non-stationary at their level values, when first differences are taken, t
statistic values are greater than the critical values in absolute terms in all three models (constant,
constant and trend, no constant and no trend). In this regard, according to the ADF unit root test
results, the series are stationary at their first differences.

Table 3. ADF Unit Root Test Results

SIC ADF Test Statistic

Variables Constant and Constant No Constant and

Trend No Trend
Level
logcds 3/3/4 --2.6036 -2.1915 0.2302
logp 0/2/2 -2.3366 0.3200 1.6055
First Difference
dlogcds 3/3/3 -3.1215 -3.0549* -3.1067*
dlogp 1/1/1 -6.7212* -6.4968* -6.1733*

Notes: * indicates 1% significance level. SIC indicates the optimal lag length based on the Schwarz
information criterion.
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In the ADF unit root test, it is assumed that the error terms are independent and have
constant variance. In the PP unit root test, on the other hand, these assumptions are changed, and
possible dependence and heteroscedasticity in error terms are taken into account, and stationarity
is investigated by nonparametric methods (Gujarati and Porter, 2018: 758). Due to this difference
in assumptions between the two tests, stationarity is usually analyzed by conducting both tests in
the literature. In this regard, the PP unit root test results are presented in Table 4. The PP unit root
test results indicate that although the series are non-stationary at their level values when first
differences are taken, t statistic values are greater than the critical values in absolute terms in all
three models (trend, trend, and intercept and none). In this regard, according to the PP unit root
test results, the series are stationary at their first differences. Therefore, the PP test and the ADF
test yielded similar results.

Table 4. PP Unit Root Test Results

PP Test Statistic

Variables Trend and Intercept Intercept None
Level

logcds -2.2583 -1.5721 0.0826
logp -2.0475 -0.6315 1.6217
First Difference

dlogcds -5.1392* -5.1177* -5.1704*
dlogp -10.117* -8.5011* -7.6584*

Notes: * indicates 1% significance level.

After establishing that both series were stationary at their first differences, the Granger
causality test based on the vector autoregression (VAR) system was conducted. In tests based on
the VAR model, the optimal lag length should be determined first. Thus, the lag lengths of the
VAR model are given in Table 5. Based on Table 5, the optimal lag length is 2.

Table 5. Optimal Lag Lengths

L:ﬁé’th LogL FPE LR sC AIC HQ
0 25.85273  0.000944 NA “1.202260%  -1.289337  -1.258638
1 31.85978  0.000848  11.03999*  -1.136596  -1.397826  -1.305730
2 37.08208  0.000796*  9.033156  -1.028513  -1.463896*  -1.310403*

Notes: * Indicates the lag length based on the selected criteria. FPE: Final Prediction Error. LR:
Sequentially modified LR test statistic (each test at the 5% level). SC: Schwarz Criterion. AIC: Akaike
Information Criterion. HQ: Hannan—Quinn Information Criterion

Another preliminary test of the VAR model is the autocorrelation test, which tests the
relationship between error terms with the expectation of no autocorrelation. The LM test, shown
in Table 6, was employed to examine whether the model exhibited autocorrelation. The results
for both lags are as follows: “The probability value of the LM test is greater than the 0.10
significance level; Ho: is accepted”. Thus, it was concluded that the model did not exhibit
autocorrelation.
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Table 6. LM Autocorrelation Test Results
Null hypothesis: No serial correlation at lag h

Lag LRE* stat df Prob. Rao F-stat df Prob.
1 2.071250 4 0.7227 0.518069 (4, 60.0) 0.7227
2 0.736126 4 0.9468 0.182111 (4, 60.0) 0.9468
Null hypothesis: No serial correlation at lags 1 to h

Lag LRE* stat df Prob. Rao F-stat df Prob.
1 2.071250 4 0.7227 0.518069 (4, 60.0) 0.7227
2 4.043945 8 0.8531 0.496615 (8, 56.0) 0.8535

Notes: *Edgeworth expansion corrected likelihood ratio statistic.

Another condition necessary for the VAR model to be reliable is that it is stationary and
stable. To test this condition, the AR characteristic roots of the model are examined. The model
is considered stationary if the AR roots are within the unit circle or their absolute values are less
than 1. Figure 3 shows that the AR polynomial roots are within the unit circle, confirming that
the model is stationary and stable.

Inverse Roots of AR Characteristic Polynomial

15

1.0+

0.5

0.0

-0.5+

-1.0

-1.5 T T T T T
-5 <10 05 00 05 10 15

Figure 3. AR Polynomial Roots

The last test assessing the reliability of the VAR model is the heteroscedasticity test. For
the model to be statistically reliable, there should be no heteroscedasticity problem in the model.
According to the results of the heteroscedasticity test presented in Table 7, since the test
probability values are greater than 0.10, the null hypothesis “there is no heteroscedasticity” cannot
be rejected. Therefore, it is accepted that the model does not exhibit heteroscedasticity.

Table 7. Heteroscedasticity Test Results

Joint Test
Chi-Square Probability
Statistics Lag Length Value

19.51355 24 0.7241

Individual components:

Dependent .
Variable R-squared F(8,29) Prob. Chi-sq(8) Prob.
resl*resl 0.174920 0.768515 0.6328 6.646970 0.5752
res2*res2 0.054253 0.207950 0.9870 2.061621 0.9791
res2*resl 0.182617 0.809887 0.5995 6.939454 0.5432
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All tests conducted to assess the applicability of the VAR model revealed that the model
was reliable, and the Granger causality test could be performed. The results of the Granger
causality test conducted to determine whether there is any causality relationship between portfolio
investments and CDS are presented in Table 8.

Table 8. Granger Causality Test Results
Dependent Variable: dlogcds

Independent Variable Chi-Square Lag Length Probability Value
dlogp 3.676403 2 0.1591
All 3.676403 2 0.1591
Dependent Variable: dlogp
Independent Variable Chi-Square Lag Length Probability Value
dlogcds 7.198157 2 0.0273
All 7.198157 2 0.0273

According to the Granger causality test results in Table 8, it is concluded that portfolio
investments (dlogp) do not have a significant effect on CDSs (dlogcds) (p-value 0.1591). This
situation shows that past values of portfolio investments do not provide additional information in
estimating future values of CDSs. When this result is evaluated from an economic perspective, it
can be interpreted that changes in portfolio investments do not create a change in CDS premiums,
therefore investors do not price the risk in CDSs depending on the changes in portfolio
investments. In other words, according to the results obtained, portfolio investments do not
directly affect the perceived credit risk (measured by CDS premiums) in the market. On the other
hand, the results obtained show that CDSs (dlogcds) have Granger causality on portfolio
investments (dlogp) (p-value 0.0273). This situation shows that past values of CDSs provide
additional information in estimating future values of portfolio investments. When this result is
evaluated from an economic perspective, it can be interpreted that CDS premiums (credit risk)
affect portfolio investments. Investors may be reconsidering their portfolio decisions by
considering CDS premiums. Increasing CDS premiums indicate increased perceived risk, which
may cause investors to shift to less risky assets or reduce their portfolio investments. As a result,
according to the one-way causality relationship obtained, changes in CDS premiums may affect
portfolio investments, but changes in portfolio investments do not affect CDS premiums. This
shows that risk perception (measured by CDS premiums) plays an important role in investment
decisions in financial markets, but investment movements do not have a significant effect on risk
premiums. This result means that investors carefully monitor CDS premiums in risk management,
but changes in portfolio investments do not directly change these risk premiums.

The findings of this study concluded that CDSs are the cause of portfolio investments and
are similar to the studies conducted by Ratner and Chiu (2013), Koy (2014), Yildirim and Sakizc1
(2019) and Suyadal et al. (2021). These results show that this study is generally consistent with
the literature examining the relationship between CDS premiums and portfolio investments.
However, the study results also have differences compared to some studies in the literature. For
example, Shahzad et al. (2016) found in their study that CDS premiums affect stock markets and
that there is a bidirectional causality relationship in some sectors. In contrast, this study found
that CDS premiums have only a unidirectional causality effect on portfolio investments. On the
other hand, Garcia et al. (2017) concluded that CDS premiums have an effect on bond spreads,
but there is no reverse causality, which is also consistent with the findings of this study. In
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addition, Badaoui et al. (2014) found that there is a strong relationship between CDS premiums
and the bond market, but no market consistently leads the other, which supports the effect of CDS
premiums on portfolio investments, as in this study. Miinyas (2020) stated that CDS premiums
have a strong effect on markets in the context of Tiirkiye, but this effect varies depending on
market conditions, which is similar to the findings of this study. On the other hand, Ballester et
al. (2021) emphasized that CDS premiums affect stock market volatility, but this relationship can
become bidirectional during crisis periods, which is similar to the results of this study, supporting
the effect of CDS premiums on risk perception. When a holistic comparison is made, the general
results of these studies, similar to the findings obtained from this study, reveal that CDS premiums
negatively affect portfolio investments by increasing investors' risk perception and that there is
generally a one-way relationship, but it may vary according to market dynamics. However, the
reason for the differences between some studies in the literature and the findings obtained from
this study can be shown as the different countries and periods examined and the use of different
methods.

5. Conclusion and Recommendations

Credit risk management has become a serious issue in the modern era. The difficulty of
obtaining real-time information about the borrower, uncertainty, default risk, moral hazard,
financial crises, and various other factors make credit risk management more difficult. For this
reason, instruments such as CDS and practices aimed at effective credit risk management have
become more commonly utilized since the 2008 global financial crisis. Investors purchase a CDS
contract from a CDS company operating specifically in CDS markets. Thus, a kind of insurance
is purchased against the risk that the credit will not be repaid. In return for the insurance premiums
they pay, investors transfer the current risk to the insurer. In this way, CDS serves as a vital
indicator that enables more efficient allocation of credits and provides a simpler, clearer, more
reliable, and more transparent picture of investors’ risk exposure. On the other hand, many
developing countries today need foreign investments to sustain their economic progress due to
reasons such as low savings rates and scarcity of foreign exchange. At this point, portfolio
investments stand out due to their high liquidity conversion speed. Portfolio investments,
considered risky investments because of their ability to exit a country quickly in the face of
possible risk, as well as their high liquidity conversion speed, are deemed attractive investments
for short-term economic solutions as they provide a source of financing for many countries facing
foreign exchange and savings shortages. In this context, the fact that there is an inverse
relationship between country risk and portfolio investments makes it imperative for portfolio
investors to analyze the risk indicators of the country they are investing in. The credit ratings
provided by credit rating agencies were considered a country risk indicator by both investors and
economists for many years. However, the bankruptcy of highly rated institutions in the 2008
global financial crisis brought the reliability of credit ratings into question. These developments
led to the consideration of CDS premiums as a country risk indicator.

In this study, the causality relationship between portfolio investments and CDS for Tiirkiye
and the 2014Q1-2024Q1 time period is examined using the Granger causality test. The results
obtained show that CDS premiums have a significant effect on portfolio investments. This
situation reveals that investors in Tiirkiye take into account the changes in CDS premiums when
making portfolio decisions and tend to reduce their portfolio investments in case these premiums
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increase. In other words, CDS premiums play an important determining role in portfolio
investments in Tiirkiye. However, it was found that portfolio investments do not have a significant
effect on CDS premiums. This result shows that changes in portfolio investments in Tiirkiye do
not directly affect the perceived credit risk in the markets. Investors do not price the increase or
decrease in portfolio investments as a change in CDS premiums, therefore portfolio investments
do not play a role as a determining factor in risk premiums. These findings offer important
implications in terms of financial markets and investor behavior in Tiirkiye. In particular, it is
seen that the increase in CDS premiums negatively affects portfolio investments by increasing
risk perception. Therefore, economic and financial policymakers should take into account that
CDS premiums play a critical role among the factors that drive investors' risk perception in
Tirkiye. Control and management of CDS premiums can be considered an important tool to
ensure the sustainability of portfolio investments.

The contribution of this study to the literature is the detailed examination of the causal
relationship between CDS premiums and portfolio investments for a specific time period
(2014Q1-2024Q1) in Tirkiye. In the existing literature, studies examining the relationship
between CDS premiums and portfolio investments are generally limited and most studies have
not comprehensively revealed whether there is a bidirectional or specific causality between these
two variables. The difference in this study is that it clearly demonstrates the effect of risk
perception on portfolio movements by detecting a unidirectional causality relationship from CDS
premiums to portfolio investments. This finding fills the gap in the literature by providing new
and original information for policymakers and investors in terms of risk management and
economic stability and makes a valuable contribution to existing research. The fact that it includes
specific and periodic analyses, especially for emerging markets such as Tiirkiye, makes the study
unique in the literature.

Especially in emerging markets such as Tiirkiye, CDS premiums are generally considered
an indicator of country risk. The findings obtained in this study show that the increase in CDS
premiums in Tirkiye increases investors’ risk perception and leads to a decrease in portfolio
investments, which may therefore affect the stability of financial markets. However, the fact that
changes in portfolio investments do not have a significant effect on CDS premiums suggests that
these investments do not directly shape the risk perception in the markets. In light of these
findings, various policy recommendations can be made to ensure financial market stability in
Tiirkiye and encourage portfolio investments. First of all, in the context of strengthening
macroeconomic stability, high CDS premiums generally indicate high macroeconomic
uncertainties and risks. In order to ensure economic stability and support sustainable growth in
Tirkiye, it is important to maintain fiscal discipline, combat inflation, and create a predictable
economic environment. These policies can increase investors’ confidence by reducing CDS
premiums. In terms of improving external debt management, reducing Tiirkiye’s external debt
burden and increasing its debt payment capacity can contribute to reducing CDS premiums. In
this context, careful management of external borrowing and strengthening of reserves are of
strategic importance. In the context of measures to increase investor confidence, deepening and
increasing the transparency of financial markets in Tiirkiye in the context of financial reforms can
strengthen investor confidence. In particular, reforms supporting the development of capital
markets and improving corporate governance standards can be steps that will increase portfolio
investments. Improving international relations is another suggestion. Because CDS premiums are
generally affected by international political risks. Reducing uncertainties in Tiirkiye's
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international relations, ensuring stability in foreign policy, and minimizing international disputes
can positively affect portfolio investments by reducing risk perception. In the context of crisis
management and preventive measures, developing early warning systems against crisis risk
during periods when CDS premiums increase rapidly can help prevent sudden increases in
portfolio investments. Such systems can identify potential risks in advance and ensure that
necessary measures are taken. Finally, the Central Bank can intervene with foreign exchange
reserves and other monetary policy tools when excessive fluctuations are observed in the markets.
These interventions can protect investor confidence by controlling sudden increases in CDS
premiums.
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Abstract
An accelerating global shift towards sustainable development has made the
diffusion of green technologies a critical area of focus, particularly within
OECD economies. This study aims to use a machine-learning approach to
explore the future diffusion of green technology across OECD countries. It
provides detailed forecasts from 2023 to 2037, highlighting the varying rates
of green technology diffusion (GTD) among different nations. To achieve this,
the Autoregressive Integrated Moving Average (ARIMA) model is employed
to offer new evidence on how the progress of green technology can be
predicted. Based on empirical data, the study categorizes countries into high,
moderate, and low GTD growth. The findings suggest that Japan, Germany,
and the USA will experience significant growth in GTD, while countries like
Australia, Canada, and Mexico will see moderate increases. Conversely, some
nations, including Ireland and Iceland, face challenges with low or negative
GTD values. The study concludes that applying this machine-learning model
provides valuable insights and future predictions for policymakers aiming to
enhance green technology adoption in their respective countries.
Oz

Siirdiiriilebilir kalkinmaya dogru hizlanan kiiresel degisim, yesil teknolojilerin
yayginlagsmasini, 6zellikle OECD ekonomileri iginde, kritik bir odak alam
haline getirmistir. Bu c¢alisma, OECD iilkeleri genelinde yesil teknolojinin
gelecekteki yayginlagsmasini kesfetmek igin bir makine 6grenmesi yaklasimi
kullanmay1 amaglamaktadir. Farkli uluslar arasinda degisen yesil teknoloji
yayginlagsma (GTD) oranlarin1 vurgulayarak 2023'ten 2037'ye kadar ayrintilt
tahminler sunmaktadir. Bunu basarmak i¢in, yesil teknolojinin ilerlemesinin
nasil tahmin edilebilecegine dair yeni kanitlar sunmak i¢in Otoregresif Entegre
Hareketli Ortalama (ARIMA) modeli kullamlmaktadir. Caligma, ampirik
verilere dayanarak tilkeleri yiiksek, orta ve diisiik GTD biiylimesi olarak
kategorize etmektedir. Bulgular, Japonya, Almanya ve ABD'nin GTD
iizerinde 6nemli bir biiyiime yasayacagini, Avustralya, Kanada ve Meksika
gibi {ilkelerin ise orta diizeyde artislar gorecegini gostermektedir. Tersine,
Irlanda ve izlanda dahil olmak iizere baz1 uluslar, diisiik veya negatif GTD
degerleriyle zorluklarla karsi karsiyadir. Caligma, bu makine &grenmesi
modelinin uygulanmasinin, kendi {ilkelerinde yesil teknoloji benimsenmesini
artirmayl amaglayan politika yapicilar i¢in degerli i¢goriiler ve gelecek
tahminleri sagladigi sonucuna varmustir.
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1. Introduction

Green technologies have emerged as a critical factor in transitioning towards sustainable
development as the global community confronts the pressing challenges of climate change and
environmental degradation. The adoption of these technologies is essential for reducing carbon
emissions, improving energy efficiency, and achieving the environmental targets set by
international agreements such as the Paris Agreement. Within this context, OECD economies play
a pivotal role due to their economic influence and capacity for technological innovation. These
technologies, which include green energy sources, energy-efficient systems, and sustainable
agricultural practices, have the potential to substantially lower greenhouse gas emissions and
decrease the negative impacts of climate change. The diffusion of these technologies is at least as
important as their creation and development. A pioneer researcher Hall (2004) explores the
concept of diffusion in innovation, describing how individuals and firms adopt new technologies
or replace older ones. He supports the evidence that diffusion not only spreads innovations but
also enhances them through learning, imitation, and feedback effects.

The adoption and diffusion of green technologies are essential for achieving the targets set
by international agreements, such as the Paris Agreement, which aims to limit global warming to
below 2 degrees Celsius above pre-industrial levels (UNFCCC, 2015). There are several studies
have shown that the deployment of green energy technologies, such as wind and solar power, can
substantially decrease carbon emissions while providing economic benefits and energy security
(Rao and Kishore, 2010; Sun et al., 2022; Luo et al., 2024). Research by Rogers (2003)
emphasizes the importance of understanding the diffusion process to facilitate the adoption of
green technologies. The diffusion of innovations theory by Roger emphasizes how the
characteristics of an innovation, communication channels, time, and the social system influence
the adoption rate. Applying this framework to green technologies identifies barriers and
accelerators in their adoption, ensuring more effective dissemination and integration into various
sectors.

Another study by Dutz and Sharma, (2012) analyze that green technologies encompass a
diverse array of fundamentally distinct innovations by promoting resource-efficient, clean, and
resilient economic expansion. On the other hand, Dewick et al. (2006) investigate the impact of
future disruptive technologies on industrial structure, economic expansion, and the environment
in the 21st century. Analyzing technologies in the EU, USA, and China for 2020 and 2050, the
findings indicate that while the EU and US will experience similar effects, China initially see a
lesser impact, aligning with the EU and US by 2050.

Additionally, recent studies highlight the role of policy and regulatory frameworks in
promoting the diffusion of green technologies. For instance, supportive policies such as subsidies,
tax incentives, and renewable energy mandates have been shown to significantly boost the
deployment of green energy technologies (Hao et al., 2021; Habiba et al., 2022; Sadiq et al., 2023;
Zhou et al., 2023). Similarly, stringent environmental regulations can drive innovation by pushing
firms to develop and adopt cleaner technologies (Meng et al., 2020; Wang et al., 2021; Luo and
Mabrouk, 2022).

Despite the critical importance of GTD, traditional forecasting methods often fall short in
capturing the complex and dynamic nature of technology adoption across diverse economic
landscapes. In recent years, the advent of machine learning (ML) has revolutionized predictive
analytics, offering advanced methodologies capable of analyzing large datasets and uncovering
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intricate patterns. More recently, the connections of ML and artificial intelligence in green
technology forecasting further enhanced the ability to predict the diffusion of innovations. In
accordance with Zhou et al. (2024) explore the impact of adopting industrial robots on regional
pollution emissions in China. The findings indicate that industrial robots significantly reduce
pollution emissions intensity across various provinces, confirmed by robustness tests. This
analysis reveals that this reduction is due to improved energy efficiency and increased pollution
reduction technologies. Moreover, Han and Yang (2024) explore financing and management
strategies by using an artificial neural network (ANN) in a Chinese renewable energy company,
the study finds that increasing green jobs more significantly reduces CO2 emissions than
expanding renewable energy capacities.

This study focuses on applying ML approaches to forecast the diffusion of green
technologies in OECD economies. The novel application of this model to green technology
forecasting allows for more accurate and reliable predictions. With this purpose, the study
employs a range of ML techniques, including supervised learning algorithms and ensemble
methods, to model and predict the diffusion patterns of green technologies. The ARIMA model
is selected for its robustness in time-series forecasting and its ability to handle the complex
dynamics involved in technology diffusion. We used an extensive dataset, encompassing
historical adoption rates, economic indicators, and environmental policies, to ensure the accuracy
and reliability of our predictions. Therefore, forecasting of this study has divided the terms the
current (1980-2022) and future (2023 and 2037) years.

The importance of this study lies in its ability to provide actionable insights for
policymakers, businesses, and researchers. This study makes a significant contribution to the
existing literature on technology diffusion and sustainability by integrating machine-learning
techniques with economic forecasting models in several ways. First, it focuses on forecasting the
future diffusion of green technology within the context of OECD countries. Second, it emphasizes
the diffusion of green technology rather than its development. Third, it enhances the
understanding of technological diffusion by incorporating advanced ML methods, thereby
improving the predictive capabilities of existing models. Given the background, objectives, and
significance of this study, the research aims to address the following key question: How will GTD
progress over the next 14 years in OECD countries?

The distinctiveness of this study comes from its use of ML techniques, specifically the
Autoregressive Integrated Moving Average (ARIMA) model. This method delivers novel insights
into forecasting the spread of green technology in OECD countries from 2023 to 2037. The use
of ARIMA allows for a detailed examination of time-series data, offering a nuanced
understanding of trends and patterns that traditional methods may overlook. According to the
ARIMA model's findings, most countries are showing an increasing trend in GTD, which suggests
a promising future for the adoption of green technology over the forecasting period. This approach
not only enhances the accuracy of forecasts but also contributes valuable evidence on the
dynamics of green technology adoption and its future implications for sustainability and economic
development across the OECD nations.

The study is structured as follows: Section 2 reviews the relevant literature on technology
diffusion and ML in forecasting. Section 3 details the methodology, including the ARIMA model
and the data used. Section 4 presents the empirical results. Section 5 concludes the study by
summarizing key findings, discussing limitations, and offering policy recommendations.
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2. Literature Review

The transition to green technologies is crucial for addressing climate change and promoting
sustainable development. There is a growing body of theoretical and empirical studies to examine
the factors that drive the development and diffusion of green technology. This body of literature
is focused on the linkages between green technologies and CO2 emissions in general.
Additionally, it incorporates the Environmental Kuznets Curve (EKC) framework to
contextualize the relationship between economic growth and environmental degradation in the
adoption of green technologies. Unlike previous literature, this literature review examines the
existing body of theoretical and empirical research on GTD, highlights the determinants of this
diffusion, and explores the emerging role of ML in enhancing forecasting accuracy.

The diffusion of green technologies has been extensively studied within various theoretical
frameworks. Rogers' (2003) “Diffusion of Innovations” theory provides a foundational
understanding of how new technologies spread within a society, emphasizing factors such as
relative advantage, compatibility, complexity, trialability, and observability. This theory has been
adapted to examine the adoption of green technologies, highlighting the importance of perceived
benefits and barriers (Hall and Khan, 2003). Another important theoretical framework is the
Technology-Organization-Environment (TOE) framework, developed by Tornatzky and
Fleischer in 1990. This model considers technological, organizational, and environmental
contexts as critical determinants of technological innovation adoption. In the context of green
technologies, the TOE framework identifies factors such as technological readiness,
organizational capabilities, and regulatory pressures that influence diffusion.

A conducted by Popp (2006) mandates energy efficiency standards and emissions
reductions also drive green technologies. Addition to in the theoretical framework, Allan et al.
(2013) investigate the stages of the diffusion of green technology on economic, regulatory, social,
and technological factors influencing its adoption. They also identify barriers such as costs and
lack of awareness and recommend financial incentives, regulatory support, public awareness
campaigns, and research and development to promote the spread of environmentally friendly
innovations. Later, Cohen et al. (2017) mention that the availability of financial resources and
access to capital markets are critical determinants of green technology investments.

The majority of studies in the literature have concentrated on the empirical impacts and
consequences of GTD. In previous studies, Lv et al. (2021) measure green innovation efficiency
in 30 Chinese cities, examining the influence of financial structure, scale, and efficiency. The
findings indicate that financial structure promotes green technology innovation, while financial
scale and efficiency hinder it, with environmental regulation and innovation output playing
moderating and mediating roles. Similarly, Xu et al. (2021) analyze the impacts of green
regulation and foreign direct investment (FDI) on green innovation in 13 Chinese manufacturing
sectors. The results show that ecological regulation positively impacts green innovation, while
FDI negatively impacts it. Later, Maiti (2022) explores the effect of green growth on green
innovation using dynamic panel threshold regression on data from 32 countries, and the findings
conclude that a 1% increase in CO: productivity boosts green innovation, and also a 1% rise in
environmental efficiency enhances green technologies.

A present study by Hussain et al. (2022b) investigates the role of environmental technology
and green factors on green growth in high-GDP countries. Their empirical findings demonstrate
that green technology significantly boosts environmental-friendly growth, but energy
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consumption and emissions decrease it. Moreover, Tuganova et al. (2022) examine the impact of
green technology on sustainable development using bibliometric methods on data from Scopus
and the European Patent Office. Their findings give evidence that increased research in these eco-
innovation areas does not necessarily lead to more patents, highlighting skepticism about green
technologies' effectiveness in solving environmental challenges. Lin and Ma (2022) investigate
the effect of green technology innovations on CO- emissions in 264 Chinese cities, focusing on
how the urban innovation environment affects this relationship. The findings reveal that green
innovations significantly decrease CO: emissions only after 2010. On the other hand, government
spending does not significantly alter the marginal effect of green technologies, underscoring the
importance of human capital for effective CO: reduction.

Another study by Oyebanji and Kirikkaleli (2023) investigate the impact of green
technology innovation, renewable electricity, financial development, and economic expansion on
environmental quality in Western European countries. The results show that renewable electricity
and green technologies reduce CO: emissions. In the context of the novel approach, Wang et al.
(2023) investigate how artificial intelligence (Al) impacts green innovation in relation to
sustainable development goals across 51 countries. Their findings reveal a strong positive
correlation between Al and green innovation, emphasizing that Al is pivotal in driving
environmental innovation.

Economic factors play a crucial role in the diffusion of green technologies. Studies have
shown that economic incentives, such as subsidies, tax credits, and grants, significantly influence
the adoption of renewable energy technologies. A study by Johnstone et al. (2010) indicates that
economic incentives, such as subsidies, tax credits, and grants, significantly influence the
adoption of renewable energy technologies. Shen et al. (2021) assess how setting economic
growth targets influences regional green technology innovation. Their results conclude that
targets significantly inhibit green technology innovation, with a stronger effect in cities with rapid
economic growth and high target over-fulfillment.

In the same vein, Luo et al. (2024) analyze the effect of green technology innovation on
economic growth in China, and the findings conclude that green technologies significantly boost
GDP growth in China. Wang et al. (2023b) investigate how economic development pressure
affects green total factor productivity in China's cities and methods. The findings indicate that
economic growth impacts green technology progress and efficiency, with a stronger effect on
progress. Moreover, Tsimisaraka et al. (2023) investigate the short-term and long-term effects of
innovations and economic expansion with potential factors on CO: emissions, and the empirical
findings indicate that innovations are positively associated with economic growth. Lastly,
Ciccarelli and Marotta (2024) analyze the influence of climate change, environmental policies,
and green innovation, and the findings provide evidence that disruptive effects are more severe in
low-income, high-emission countries with limited environmental policies or high exposure to
natural disasters.

Concerning the interactions between environmental policies and GTD, government
policies, and regulations are pivotal in shaping the diffusion of green technologies. Policy
instruments such as feed-in tariffs, renewable portfolio standards, and carbon pricing mechanisms
have been shown to promote the adoption of renewable energy technologies, as studied by
Hussain et al. (2022a). Moreover, Zhang et al. (2021) analyze the influence of public spending on
green economic growth and energy efficiency in selected countries. They find that green
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economic growth fluctuates due to inconsistent government policies. Chen et al. (2022) explore
the influence of environmental regulations on green technology innovation in Chinese cities.
Their empirical findings show that governmental regulations on carbon emissions and air
pollution positively influence green technology innovation, supporting the “Porter Hypothesis”.

Likewise, Chen and Tanchangya (2022) explore the role of green technology and policy
stringency on green growth in China. Their findings provide evidence that environmental policy
stringency negatively affects green economic growth in the short term and shows no significant
long-term effect. Another study by Afshan et al. (2023) assess the influence of green finance, eco-
innovation, and environmental policy stringency on China's ecological footprint. The findings
reveal that eco-innovation, green finance, and environmental policy stringency positively affect
the ecological footprint. While recent studies have begun to explore the combination of ML with
traditional econometric methods, such as the work by Nakano and Washizu (2022), which used
neural networks to predict solar energy adoption in Japan, these approaches are still in their early
stages, especially within the context of OECD economies.

Considering the ML approach, a few studies examine the relationship between the adoption
and diffusion of green technologies and their potential related determinants. For instance,
Magazzino et al. (2021) estimate the causal relationships among solar and wind energy
production, coal consumption, economic expansion, and CO. emissions using advanced ML
techniques. Their estimations reveal that while China and the US are expected to reduce CO:
emissions due to increased renewable energy use, India is predicted to see a rise in emissions.
Furthermore, Magazzino et al. (2021) investigate the relationships among Information and
Communication Technologies (ICT) and environmental pollution in selected OECD countries
through an ML algorithm. The ML findings confirm that ICT significantly contributes to CO:
emissions. Another study by Peir6-Signes et al. (2022), employ an XGBoost model and ML
methodologies to analyze the environmental orientation of innovative firms. Their estimation
identifies the importance of policy regulations and managerial strategies in fostering an eco-
innovative culture.

Recently, Zhou et al. (2024) forecast the impact of industrial robots on regional pollution
in China. Their forecasting emphasizes that industrial robots significantly decrease pollution
intensity across various provinces. Later, Aminullah, (2024) estimates the technology innovation
and economic growth through system dynamics modeling. It highlights that link investments in
General Purpose Technologies (GPTs) with industrial policy is crucial for inclusive growth and
sustainable development, especially in the post-COVID-19 context. Furthermore, Zhao et al.
(2024) investigate environmental quality utilizing panel data from 108 cities. Their findings
reveal that green technological innovation significantly improves pollution reduction and carbon
efficiency.

Furthermore, Sun et al. (2024) explore the forecasting of carbon pressure on low-carbon
technological innovation in Chinese cities, utilizing random forest forecasting and ordinary least
squares models. Their estimation supports that population size and economic development
significantly promote low-carbon innovation. More importantly, previous studies (Hibler, 2011;
Lee and Yang, 2018; Zhang et al., 2020; Bessi et al., 2021; Shahzad et al., 2022; Ahmad et al.,
2023) also investigate the estimation of GTD by using ML approaches.

Despite the growing body of research on GTD, a significant gap remains in the application
of advanced machine-learning techniques to predict the future spread of these technologies across

489



Ekonomi, Politika & Finans Arastirmalar1 Dergisi, 2024, 9(3): 484-502
Journal of Research in Economics, Politics & Finance, 2024, 9(3): 484-502

OECD economies. This study aims to fill this gap by integrating the ARIMA model into the
forecasting process, providing a novel methodological approach that can enhance the accuracy
and relevance of diffusion predictions. Additionally, by focusing on the specific context of OECD
countries, this study offers insights that are directly applicable to policymakers in these nations,
who are tasked with fostering green technology adoption as part of their sustainability agendas.

3. Data and Methodology

This study utilizes annual data from 1980 to 2022 for 38 OECD countries. These periods
are chosen based on the data availability. GTD is based on patent applications from OECD
statistics. This data provides insights into technological innovation and the frequency of new
green technology inventions. Specifically, Figure 1 illustrates a time-series representation of
overall GTD levels across OECD countries spanning from 1980 to 2022.
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Figure 1. Green Technology Diffusion, 1980-2022

3.1. Machine Learning

ML is based on creating algorithms based on data on a given topic, updating outputs as new
data becomes available, and using statistical analysis to predict outcomes. There are many
different types of algorithms under ML that enable computers to learn. Computers extract a model
from the learned data using various functions and statistical methods and can predict, predict, or
classify new data according to this model. There are many different ML methods in the literature.
These methods perform differently depending on the type of data. Therefore, it is difficult to say
that one machine-learning method is superior to others. There are three basic stages in ML. These
are:

1. Preparation of data: The first step is to prepare the right data, and the data needs to be
prepared meticulously in order to reach the right results. At this stage, the data is made ready
for processing by finding outliers, normalizing the data, etc. Depending on the type of
problem, both numerical and symbolic (nominal) data can be processed.
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2. Training: The second stage is to find the most appropriate model and train the data prepared
in the first stage with this model. First, an ML method suitable for the problem is selected
and the most appropriate model is created from the data by training. In order to find the
appropriate model, as many models as possible should be built and tested. A part of the data
in the training set is removed the model is validated and it is decided whether the model is
appropriate or not.

3. Testing: The last stage is performance testing. For this, the model is tested by using the model
created with data other than the training data used in the creation of the model. This data is
called the test set. In the testing process, the performance of ML with the test set is measured
by metrics such as accuracy rate, number of false positives, and number of true positives.

ML is used for classification, regression, and clustering, but it is also frequently used for
time series analysis. ML and time series try to make new predictions based on information from
the past. This is a type of supervised learning in ML. In this study, time series analysis is
performed using ARIMA, an ML method known to give successful results.

3.2. Time Series Analysis

Time series analysis entails creating models that effectively represent or describe an
observed time series, aiming to understand the underlying factors driving the observed patterns.
The primary objective of time series analysis is to formulate mathematical models that can offer
credible explanations based on the sample data. These models not only help in interpreting the
historical data but also enable accurate forecasting, identifying trends, and understanding the
temporal dynamics of the data, which can be applied to various fields.

3.3. Time Series Forecasting

The effectiveness of a time series forecasting model is measured by how well it predicts
future values. This assessment can help clarify the reasons behind specific forecasts, interpret
confidence intervals, or gain insights into the underlying issues. Time series data can be framed
as a supervised learning problem. By using the previous time step as the input variable and the
subsequent time step as the output variable, we can transform the time series dataset into a format
suitable for supervised learning.

3.4. Forecasting Performance Measures

Time series forecasting performance metrics summarize the effectiveness and accuracy of
the forecasting model. There are numerous metrics available for evaluation, and since time series
forecasting usually involves predicting actual values—often categorized as regression
problems—this paper will focus on metrics specifically designed to assess forecasts of real values.
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3.5. Mean Absolute Error

The mean absolute error (MAE) is computed as the average of the forecast errors, with all
error values treated as positive. This process, known as absolutizing, ensures that all errors are
positive. An MAE of zero indicates perfect accuracy with no errors.

Z?:ﬂ(}’tn_ )/t 100 (1)

MAPE =

3.6. Mean Squared Error

The mean squared error (MSE) is determined by averaging the squared values of prediction
errors. Squaring these errors ensures they are positive and disproportionately emphasizes larger
errors. The error values are expressed in the squared units of the predictions. An MSE of zero
signifies perfect accuracy or no error.

_ Z?=1(yt - yt)z (2)
n

MSE

3.7. Root Mean Squared Error

The MSE, described earlier, is presented in squared units relative to the forecasts. To revert
to the original units of the estimates, one can calculate the square root of the MSE, resulting in
the root mean square error (RMSE). Like the MSE, an RMSE of zero indicates that there is no
error.

Yt=1lye = 3¢l ©)
n

RMSE =

3.8. Autoregressive Integrated Moving Average Model

The ARIMA model is a statistical approach used for analyzing and predicting time series
data. ARIMA, short for ARIMA, combines three elements: autoregression, differencing, and
moving averages. Specifically, it is a model that uses the dependent relationship between an
observation and a set of lagged observations, AR (autoregression), | (integrated), differencing the
raw observations, and MA (moving average) to stationary the time series. Forecasting with
ARIMA usually consists of three main steps: identifying the temporal model, estimating the
parameters, and diagnostic checking. The ARIMA model is denoted as (p, d, q), where each
parameter is replaced with an integer to identify the specific ARIMA model used. The parameters
are defined as follows: p is the number of lag observations in the model, also called the lag order;
d is the number of differences applied to the raw data, known as the degree of differencing; and
g is the size of the moving average window or the order of the moving average. To evaluate the
model, forecasting metrics such as MAPE, MSE, and RMSE are employed. The ARIMA
algorithm was repeatedly run using an optimization algorithm developed by the authors to create
different models. An ARIMA model is evaluated by training it on a training dataset and testing
its predictions on a test dataset.

In this study, we employ the ARIMA model, a robust machine-learning approach for time-
series forecasting. The ARIMA model was chosen for its proven effectiveness in capturing
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temporal dependencies and trends within the data. Traditional econometric models, such as those
used in prior studies (Bass, 1969; Lee and Song, 2007), often assume linear relationships and may
not fully capture the nuances of technology adoption dynamics. ML models, including ARIMA,
can model more complex relationships and interactions within the data, providing a more nuanced
understanding of diffusion patterns. The use of ML also facilitates advanced analytical
capabilities, such as pattern recognition and trend analysis.

The dataset is split into two parts: 66% is allocated for the initial training set, while the
remaining 34% is used for testing. Each iteration produces a model that can predict new data. The
iterative approach trains a new ARIMA model at each time step, with forecasts made and recorded
in a list during each iteration. This process allows for comparing all predictions against the actual
values at the end of the test set, enabling the calculation of an error score, specifically the RMSE.
Time series forecasting models can generate predictions and also provide confidence intervals,
which define the upper and lower bounds for the actual observations. These intervals are useful
for assessing the range of potential outcomes and evaluating the model's accuracy.

The Estimate function permits the specification of the confidence interval, with the alpha
argument in the prediction function determining the confidence level. By default, alpha is set to
0.05, corresponding to a 95% confidence interval. This confidence interval is considered both
reasonable and widely accepted. An alpha of 0.05 implies that the ARIMA model will calculate
the upper and lower bounds of the forecast such that there is only a 5% probability that the actual
value will fall outside this range. This approach is essential for understanding the uncertainty
associated with the model's predictions, ensuring that the forecast encompasses the true value
most of the time. By adjusting the alpha value, users change the confidence level to meet specific
requirements, allowing for greater flexibility in risk assessment and decision-making.

Once the predictions are made, it is necessary to measure the prediction success of the ML
methods on the dataset. Performance metrics have been developed for these purposes. Prediction
metrics such as MAPE, MSE, and RMSE are used to evaluate the model (Sammut and Webb,
2010). Lewis (1982) considered predictions with MAPE values below 10% as “very good”. For
the sake of simplicity and completeness, this paper presents MAPE scores for comparison with
model accuracy. To generate different models, the ARIMA algorithm was run repeatedly using
the optimization algorithm developed by the author. After checking for efficiency issues, the most
efficient model was used.

4. Empirical Findings

After the successful development of the model, visual representations of the results were
created. Figure 1 provides sufficient evidence to validate the models discussed in this paper. It
illustrates the forecasted emissions for both the current period (1980-2022) and the future period
(2023-2037). Figure 2 includes shades of gray representing the confidence intervals (upper and
lower bounds of the forecasts). Additionally, Table 1 presents the modeling error and accuracy
metrics identified during the model development to offer a clearer understanding of the forecast
values. Table 1 presents forecast values for GTD from 2023 to 2037 across OECD countries,
along with accuracy metrics such as MAPE, RMSE, and MSE.
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Figure 2. Green Technology Diffusion Estimates for 2023-2037
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Table 1. Green Technology Diffusion Outlook from 2023 to 2037 in OECD Countries

Countries/Year 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 MAPE  RMSE MSE

Australia 188.03 195.65 203.94 18487 18232 249.63 277.05 308.02 306.18 3435 333.87 27525 219.65 27237 27291 21.99% 11059 12229.15
Austria 2085 16.03  14.19 127 19.27 128  11.33 059 1495 2339 16.35 4.52 5.38 0.8 -0.84  60.75% 21.76 473.61
Belgium 28.52 31 3933 40.3 4787 5953 5328 5449 5757 6182 7199 69.23 7355 78.06 8836 974.68% 43.31 1876
Canada 396.23 400.57 390.61  464.7 466.31 521.87 500.53 475.07 453.96 44092 419.46 397.83 39241 40348 397.78 17.96% 114.61 13134.37
Chile 509 6551 6695 77.97 7134 6654 6539 866 63.77 5934 7211 6291 69.71 8438 8582  55.58% 25.75 662.82
Colombia 7202 7027 6584 6825 4762 38.05 46,76 7161 6289  54.17 638 8998 10021 10253 9483 354.18% 48.63  2364.48
Costa Rica 4.09 4 4.62 4.5 3.96 4.94 4.59 4.6 6.36 8.13 7.08 5.66 5.66 53 6.02 103.73% 2.76 7.59
Czechia -2.82 -7.53 -11.19 -471  -18.75 -30.26 -29.99 -14.94 6.27 4.53 -0.42 421 1.72 -3.41 -4.58 135.88% 30.74 944.78
Denmark 16.29 2372 2042 1448 1275 1045  12.08 1.58 5.31 4.24 5.04 9.03 1138 1644 1558  59.71% 6.89 474
Estonia 2.29 -0.72 15 1.84 0.97 1.86 0.07 -0.25 -0.25 -0.25 1.07 2.42 2.81 0.64 202 67.39% 1.42 2
Finland 19.23 839 2432 2091 2535 1653 1764 2452 2242 1938  15.36 7.24 6.79 -7.1 9.54 101.71% 20.13 405.05
France 16593 14837 150.96 10239 87.12  85.08 56.1 2659 11.61 -12.09 -13.76 -40.26 -53.62 -72.66 -67.81  90.52% 252.3 63653.07
Germany 720.89 72081 697.89 646.22 647.77 702.13 666.64 687.12 696.6 657.17 61246 549.61 659.08 629.7 502.13  25.61% 253.38 64200.55
Greece 7.33  10.99 566  12.61 8.21 4.53 9 6.34 11.46 724 1013 54 4.96 9.06 3.51  40.94% 5.79 33.53
Hungary 3322 3207 4228 5858 5193 845 8528 7825 7983 6995 8129 6945 6471 59.76 68.07 263.62% 37.46  1402.97
Iceland 3.34 1.14 0.61 -0.17 0.96 0.64 2.39 1.09 1.4 0.54 1.3 1.93 1.55 0.61 156  72.28% 1.3 1.69
Ireland 205 1233 534 10.75 3.26 10.47 5.35 2.04 3.45 -1.46 -0.56 3.59 2.08 2.72 222  70.43% 3.72 13.84
Israel 18.26 -0.21 4378 5148 14.38 -3.35 -24.58 -5.36 -6.64 -27.71 -8.5 -9.27 -6.32 -8.03  -20.79 225.41% 22.57 509.23
Italy 8475 7347 4367 3732 3463 7489 11067 7265 5435 6484 9159 8226 7411 64  35.03 1477% 54.08  2925.05
Japan 24705 2399.8 2557.1 22039 19443 23217 22312 2171.3 21528 18758 18925 18753 1717.8 1686 1867.7  44.06% 1740.8 3030394
Latvia 551 5.52 3.69 5.07 4.73 4.42 4.76 6.12 4.63 9.08 7.57 5.64 75 6.6 486 133.15% 3.37 11.34
Lithuania 4.18 4.46 3.36 4.98 6.56 4.55 5.03 7.71 9.07 491 6.86 6.18 5.95 6.01 471  71.08% 2.34 5.49
Luxembourg 69.57 76.86 8135 83.37 839 8839 9078 86.05 87.37 91.89 116.96 13265 14123 147.32 150.91 3676% 93.96 8828.5
Mexico 166.15 19521 197.38 222.05 220.42 310.47 32429 27298 261.65 240.11 284.83 281.06 257.46 27545 273.29  40.19% 80.17  6427.88
Netherlands 79.32  89.37 903 6795 5722 7222 5516 59.14 4735 5579 6455 8225 76.8 90.65 9474  43.64% 24.37 594.02
New Zealand 2781 2485 27.66 2748 2858  20.74 9.74 6.88 3.83 3.67 16.74 2171  27.89 239 2575  57.82% 25.63 656.82
Norway 5.54 6.72 -8.72 -2.62 -531 -15.52 -2.81 -5.19 -9.14 -4.16 -1.7 -9.63 -11.83 -11.87 -27.02 154.69% 36.94  1364.61
Poland 59.53 100.47 138.79 9357 10522 11225 13274 8554 77.71  76.19 772 7461 4586  85.98 12465 29.10% 4045  1636.23
Portugal 8.27 505 16.89 1185  12.07 7.51 8.53  10.86 7.26 3.12 5.49 3.31 5.82 295 16.04 103.76% 5.57 31.05
Slovakia 501  12.08 5.83 4.27 3.32 -4.73 446 1427 1549 7.51 10.59 10.9 354 12.04 573  79.40% 6.37 40.64
Slovenia 8.13 10.74  10.15 9.81 1217 151  20.08 10.24 8.24  11.82 1059 1013 1179 1366 1291 121.29% 7.97 63.53
Spain 415  39.07 476 4409 5446 4441  46.05 425 2282 4296 32.6 234  22.02 259 3566  33.87% 235 552.28
Switzerland 16.83 1252 14.01 9.06 8.43 -0.94 -2.92 -0.87 -5 -1.55 -5.11 -2.66 -4.97 -8.63 -4.91  99.84% 19.44 377.81
Tiirkiye 83 10162 7571 7285 783 8239 109.47 105.1 116.15 11485 1728 14942 16238 177.13 153.48 840.58% 93.22  8689.38
U.K. 165.76 15848 158.61 180.09 203.88 156.22 239.01 113.78 116.31 11597 9521 7429 10346 9055 9181  27.55% 65.62  4305.47
USA 3624.9 3623.8 4004.8 44285 4294.6 4379.2 43769 43424 4377.7 43794 44641 4679.3 4646.1 4633.1 49704 30% 1025.7 1052075
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High GTD Growth: Japan, Germany, and the United States exhibit high absolute values,
suggesting significant investments and adoption rates in green technologies.

Moderate GTD Growth: Countries like Australia, Canada, and Mexico have shown steady
but moderate increases in GTD over the years.

Low GTD Growth: Some countries, including Ireland, Iceland, Austria, Czechia, Latvia,
Lithuania, Norway, Slovakia, Slovenia, Switzerland, Israel, Costa Rica, and Estonia, show low
or even negative values in certain years, indicating potential challenges in adopting green
technologies.

Furthermore, Table 1 displays the error metrics and accuracy parameters identified
throughout the model development process. MAPE measures the accuracy of the forecast. Lower
MAPE values indicate higher accuracy. For example, countries like Canada (17.96%), Australia
(21.99%) and Germany (25.61%) have relatively low MAPE, indicating more reliable forecasts.
In contrast, countries like Belgium (974.68%), Tiirkiye (840.58%), and Colombia (354.18%) have
high MAPE values, suggesting less accurate predictions. RMSE provides the standard deviation
of the residuals. Lower values indicate that the predictions are close to the actual data points
Iceland (1.3), Estonia (1.42), and Lithuania (2.34) have low RMSE values, while Japan (1740.8),
the USA (1125.7%), and Germany (253.38%) have a significantly high RMSE, pointing to larger
prediction errors. MSE is the average of the squares of the errors. Countries like Ireland (1.69),
Estonia (2), and Lithuania (5.49) have lower MSE values, whereas Japan (3030934), the USA
(1052075) and Germany (64200.55) have extremely high MSE.

4.1. Discussion

The findings of the study indicate that Japan, Germany, and the USA will experience
significant growth in GTD. This finding is consistent with recent studies highlighting these
countries' leadership in green technology. For instance, a study by Jaffe et al. (2003) underscores
the role of advanced research infrastructure and aggressive policy frameworks in these nations,
which aligns with our results showing strong growth in green technology adoption. Furthermore,
the work of Griibler et al. (1991) supports this observation, emphasizing that countries with
substantial investments in innovation and supportive regulatory environments are likely to lead
in technology diffusion.

On the other hand, countries like Australia, Canada, and Mexico are projected to see
moderate increases in green technology adoption. This is consistent with recent research, such as
that by Hascic et al. (2020), which found that while these countries have made significant strides
in green technology, their progress is hampered by less aggressive policy measures and slower
economic transitions compared to leading countries. Ireland and Iceland are forecasted to face
challenges with low or negative growth in green technology adoption. This diverges from some
recent studies, such as the one by Zeng et al. (2022), which suggested that smaller or less
economically diverse countries might experience faster adoption rates due to less entrenched
technologies. The results indicate that specific barriers, such as limited economic resources and
less aggressive environmental policies, contribute to slower or stagnated growth in these
countries.
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5. Conclusion and Policy Implications

In this study, we have utilized advanced ML methodologies, particularly the ARIMA
model, to forecast the diffusion of green technologies in OECD countries from 1980 to 2022 and
2023 to 2037. The dataset is divided into two segments: 66% is allocated for the initial training
phase, while the remaining 34% is reserved for testing. The results of this study provide an
overview of GTD forecasts for OECD countries from 2023 to 2037, highlighting growth trends
and accuracy metrics. Countries like Japan, Germany, and the USA are expected to experience
high GTD growth, while Australia, Canada, and Mexico show moderate increases. In contrast,
countries such as Ireland and Iceland face challenges with low or negative GTD values. The
accuracy of these forecasts is assessed using metrics like Mean Absolute Percentage Error
(MAPE), RMSE, and MSE. Lower MAPE values (e.g., Canada 17.96%) and RMSE (e.g., Iceland
1.3) indicate more reliable predictions, whereas higher values (e.g., Belgium 974.68% MAPE and
Japan 1740.8 RMSE) suggest less accurate forecasts.

The empirical findings based on the ARIMA model suggested that most countries display
an increasing trend in GTD, indicating a positive outlook for green technology adoption over the
forecast period. Based on these findings, countries such as Australia, Belgium, Canada, Czechia,
Denmark, Finland, Greece, Hungary, Netherlands, Spain, and Slovakia show a consistent upward
trend in GTD, reflecting stable progress in green technology adoption. On the other hand,
countries like Mexico, Luxemburg, Tirkiye, and the USA exhibit a steeper upward trend in GTD,
suggesting more accelerated adoption rates, possibly due to recent policy shifts or increased
investments in green technologies. In contrast, countries such as Austria, France, Japan, Germany,
Finland, Norway, and Switzerland show a consistent downward trend in GTD, reflecting stable
progress in green technology adoption. These countries have been early adopters of green
technologies and have established robust frameworks and policies supporting environmental
sustainability.

Most countries, including Colombia, Chile, Costa Rica, Estonia, Iceland, Ireland, Italy,
Israel, Lithuania, Latvia, New Zealand, and Slovenia, display fluctuations in the forecasted GTD,
which may imply variability in green technology adoption rates due to economic, political,
environmental, and social factors. These fluctuations may be attributed to several factors.
Economically, these countries might face budget constraints or shifting priorities that affect
funding for green technologies. Politically, changes in government or policy directions can lead
to inconsistent support for environmental initiatives. Environmentally, natural resource
availability and environmental challenges influence the pace of green technology adoption.
Socially, public awareness, cultural attitudes, and societal readiness for adopting new
technologies can vary, causing uneven adoption rates.

Finally, the findings highlight the critical role of green technologies in addressing
environmental challenges and promoting sustainable economic growth. The insights gained from
this study underscore the importance of strategic planning and investment in green technologies
to achieve long-term sustainability goals. Policymakers and stakeholders in OECD countries must
prioritize the development and implementation of green technologies to foster economic
resilience and environmental sustainability.

Drawing from these findings, this study offers policy recommendations to aid governments
and policymakers in promoting environmental sustainability in the region and achieving the
environmental targets outlined for sustainable development. Governments should increase
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investment in green technologies by providing financial support through subsidies, grants, and
low-interest loans, accelerating the development and deployment of environmentally friendly
solutions. Strengthening regulatory frameworks is essential, involving the enforcement of stricter
emission standards, mandates for renewable energy usage, and penalties for non-compliance.
Promoting public-private partnerships can enhance green technology dissemination through co-
financing projects, risk-sharing, and knowledge exchange platforms. It is essential to invest in
education and training initiatives to ready the workforce for green jobs, which involves revising
curriculums and offering vocational training. Consumer adoption can be incentivized through tax
rebates for electric vehicles, subsidies for solar panels, and awareness campaigns about green
technologies. Supporting small and medium enterprises (SMEs) with financial aid, technical
assistance, and market access for green products is vital for broader technology adoption.
International cooperation and knowledge sharing through global agreements, collaborative
research, and participation in environmental forums drive collective progress. Establishing robust
monitoring and evaluation mechanisms to assess policy effectiveness, set clear targets, collect
adoption data, and use ML models for future predictions will ensure continuous improvement.
These recommendations enhance GTD in OECD countries, fostering sustainable economic
growth and environmental preservation.

Although this study utilized the ARIMA model, future research should consider
incorporating and comparing results with other ML models, such as neural networks, support
vector machines, and ensemble methods. This provides a more robust and nuanced understanding
of GTD trends. Secondly, the results of this study may not be applicable to developing countries
in Africa or Asia due to their distinct economic characteristics. Therefore, future research should
consider using datasets from these regions. Third, future studies could incorporate policy
simulation and scenario analysis to evaluate the potential impacts of various policy interventions
on GTD. By simulating different regulatory, financial, and social scenarios, policymakers can
better understand the most effective strategies for accelerating green technology adoption.

One limitation of this study is the variability in the availability and quality of data across
different countries. While comprehensive data on green technology adoption is available for some
OECD countries, others may have incomplete or inconsistent data. This limitation can affect the
accuracy and reliability of the forecasting models. The use of the ARIMA model relies on certain
assumptions, such as linearity and stationarity in time-series data. While ARIMA is a powerful
tool for forecasting, these assumptions may not fully capture the complex, non-linear dynamics
of GTD.
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THE RETREAT FROM BIST: INSIGHTS INTO FOREIGN PORTFOLIO

INVESTMENT MOVEMENTS

BIST'ten Geri Cekilme: Yabanci Portfoy Yatirnm Hareketlerine Bakis

Ozge SEZGIN ALP *

& Adalet HAZAR ) & Senol BABUSCU™

Abstract
The need for rapid growth and development in developing countries increases the
demand for capital. As a result, foreign portfolio investments are of great importance,

Keywords: especially in emerging markets, as they help meet capital needs. However, their ability
Foreign to move quickly also introduces high volatility to financial markets. This study
Portfolio examines changes in the share of foreign portfolio investors in Borsa Istanbul from
Investment, 2004 to 2023, aiming to provide long-term insights to market participants. Initially,
Borsa Istanbul,  changes in the foreign portfolio investor ratio over time are graphically analyzed
Causality alongside the BIST 100 index and the average interest rate of deposits with a maturity
Analysis. of up to 3 months. These changes are evaluated in the context of both global and local

developments. The study then investigates the causal relationship between the foreign
JEL Codes: portfolio investor ratio and the BIST 100 index using a cointegration test and a
G2, G10, G19 causality test based on the VECM model. The findings show a one-way causality from

the BIST 100 index to the foreign portfolio investor ratio, indicating that foreign

investors' market movements are largely influenced by the performance of the BIST

100, and local market dynamics significantly affect foreign capital inflows.

Oz

Hizli bliyiime ve kalkinma ihtiyaci, gelismekte olan iilkelerde sermaye ihtiyacini
Anahtar arttirmaktadir. Bu nedenle yabanci portfoy yatirimlar 6zellikle gelismekte olan
Kelimeler: piyasalar i¢in sermaye ihtiyacini kargilamaya katki saglamalari n_eden@yle bl'iyii_k O6nem
Yabanci Portfoy tasirken, ayn1 zamanda hizli hareket edebilme yetenekleri nedeniyle finansal piyasalar
Yatirimi agisindan yiiksek volatilite olusturabilmektedir. Bu c¢aligmada 2004-2023 yillar
Borsa 1st’anbul arasinda Borsa Istanbul'da yer alan yabanci portfoy yatirimcilarinin paylarindaki
Nedensellik  degisimler incelenerek piyasa aktorlerine uzun donem igin 6ngérii sunma amacin
Analizi. tagimaktadir Oncelikle ¢alismada, yabanci portfoy yatirimer oraninin yillar igindeki

degisimleri BIST 100 endeksi ve vadesi 3 aya kadar olan mevduatlarin ortalama faizi
JEL Kodlart: ile birlikte grafik ile incelenmistir. Yabanci portfoy yatirimer oranindaki degisimler
G2, G10, G19 kiiresel ve yerel gelismeler esliginde degerlendirilmistir. Daha sonra yabanci portfoy

yatirimer orani ile BIST 100 endeksi arasindaki nedensellik iliskisi genis bir zaman
dilimini igerisine dahil edecek sekilde esbiitiinlesme testi ve VECM modelini temel
alan nedensellik testi ile analiz edilmistir. Sonuglar, BIST100 endeksinden yabanci
portfoy yatirimeir oranina dogru tek yonlii bir nedensellik iligkisinin oldugunu
gostermektedir. Bu bulgu, yabanci yatirimcilarin piyasadaki hareketlerini biiyiik
Ol¢iide BIST 100'in performansina gore sekillendirdiklerini ve yerel piyasa
dinamiklerinin yabanci sermaye girisleri iizerinde belirleyici oldugunu ortaya
koymaktadir.
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1. Introduction

The main problem of developing countries, including Tiirkiye, is the lack of capital. The
need for rapid growth and development increases the need for capital in developing countries,
whereas the lack of capital makes it necessary to provide external capital. This phenomenon,
called foreign capital, is divided into two segments direct capital investments, which include long-
term investments, and portfolio investments, which include short-term capital movements. In this
study, foreign portfolio investments are discussed.

Portfolio investments are investments made in financial instruments such as stocks, bonds,
and bills, to provide interest, value increase, or dividend income. Portfolio investments also
include money market instruments and financial derivatives (Efe, 2008). Foreign portfolio
investments contribute to economic growth by increasing capital accumulation. It also prevents
the pressure on the exchange rates as it provides foreign exchange inflow to the country. In
addition, foreign portfolio investments contribute to the formation of a deeper market by
increasing the liquidity in the capital markets (Ustaoglu, 2021). Despite the positive aspects,
foreign investor transactions are thought to cause emerging markets to become unstable and may
slow down economic growth (Avct, 2015).

The most important factors for foreign investors are the security of the capital and profit
potential. The portfolios have high liquidity, so they are sensitive to changes in certain criteria in
the country. The duration of foreign capital through portfolio investments depends on many
factors (Efe, 2008).

As mentioned above, one of the main problems of developing countries such as Tiirkiye is
capital insufficiency, in which case foreign portfolio investments are important. In this study, the
changes in the foreign portfolio investor ratio in the Turkish stock market between the years 2004-
2023 have been examined. This study makes two important contributions to the literature. First,
in the study, the changes in the foreign portfolio investor ratio over the years were examined
graphically with the changes in the BIST 100 index and the average deposit interest with a
maturity of up to 3 months. The course of these indicators was tried to be explained with important
developments in international and national financial markets. As a second contribution, in
addition to the studies in the literature, the causality relationship between the foreign portfolio
investor rate and the BIST 100 index over a wide period of time, including many local and global
financial developments, was tested with the Granger causality test. As can be seen from the
studies in the literature (Atik, 2020; Atik and Y1lmaz, 2021; Kartal et al. 2022), studies generally
cover shorter periods. This study aims to take into account many important developments by
covering a wide period.

2. Literature Review and Theoretical Background

In the literature there are studies investigating the relationship between foreign portfolio
investment and stock market returns focused on developed markets (Bohn and Tesar, 1996; Egly
et al., 2010; Todea and Plesoianu, 2013). In 1996 Bohn and Tesar studied the effects of the
expansion of U.S. investment in foreign stocks and its change over time on international portfolio
choice. Their study is an important study in terms of understanding the investment tendencies of
investors. They concluded that investors tend to enter the market where returns are expected to
be high and retreat from markets when predicted returns are low.
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Egly et al. (2010) examined net foreign portfolio investment inflows in conjunction with
investor risk aversion and U.S. stock market factors. They found that positive shocks in the stock
market have an insignificant short-term response to net corporate bond inflows and a significant
short-term positive response to net corporate stock inflows. In addition, they found that net
corporate stock inflows do not respond to risk aversion, while bond inflows have a significant
medium-term response to increases in risk aversion. The results suggest that country-specific
factors can affect foreign portfolio inflows.

Todea and Plesoianu (2013) investigated the relationship between stock market efficiency
and foreign portfolio investment in Central and Eastern European (CEE) stock exchanges. They
found that foreign portfolio investment had a positive and significant impact on the information
efficiency of eleven Central and Eastern European stock exchanges during the period 1999-2010.

There are a limited number of studies examining the effects of foreign portfolio investors'
entry into the market for Tiirkiye. Ave1 (2015) examined the relationship between foreign investor
transactions and stock returns for the period between January 2003 and June 2014. In the study,
it is found that there is a unidirectional relation between buy and sell transactions of foreign
investors and stock market returns. The findings confirm the sensitivity of emerging market
returns to foreign investor transactions.

In 2022 Kartal et al. investigated the effects of foreign investors' activities on the XU100
index using daily data from 01.02.2020 to 26.06.2020 by conducting the Engle-Granger
cointegration test, Toda-Yamamoto causality test, and MARS analysis. The findings reveal that
the net sales amount of foreign investors has an impact on the index during the COVID-19
pandemic times.

Atik (2020) investigated the effect of daily foreign portfolio investor rate on the Borsa
Istanbul BIST100 index with Toda Yamamoto causality tests. For this study, the daily closing
values of the BIST100 index and foreign investor share ratios between 01.01.2014 - 29.03.2019
were used.

Atik and Yilmaz (2021) aimed to examine the effect of the change in the monthly foreign
share ratio on the BIST sector indices based on the selected sectors in Borsa Istanbul. Granger
and Toda Yamamoto’s causality analysis methods were used to determine the relationship
between the sector indices and the change in the foreign share ratio. The study covers the periods
of January 2009 - March 2019. It was determined that the change in the sector indices was not
due to the change in the foreign share ratio but was due to the internal dynamics of Borsa Istanbul
and the effects of other factors.

The question of how foreign capital flows differ between countries is one of the
fundamental questions that attracts the attention of many researchers. Although many countries
need foreign capital, some countries can provide more capital inflow. In general, when investors
realize that the rate of return in any economy is relatively higher than the international rate of
return, foreign capital movements towards that country begin to increase. However, the fact that
the situation varies from country to country shows that risk is also a determinant in capital flow,
as well as return.

According to an IMF study, transaction cost, asymmetric information, and market size are
vital determinants of capital flows in the country. These main determinants are the driving factors
of portfolio investment (Haider et al., 2016).
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It is possible to collect the factors affecting the foreign portfolio investment of countries in
two main groups. The first of these is a sufficient financial structure, the existence of legal
regulations, the political and social environment, and the second is the macroeconomic indicators
of the country.

For foreign portfolio investments, first of all, strong and well-organized financial markets
are required. The financial system must have the capacity to assess and manage risks. In order for
the financial system to function properly, authorized institutions must be able to identify, monitor,
and manage risks effectively. The payment system must work reliably, especially through
financial institutions and clearinghouses.

It must also have the ability to withstand economic shocks, such as a significant change in
foreign exchange or interest rates, or a sudden capital outflow. In addition, adequate supervision
is necessary for a healthy financial system. Supervisors should have a full understanding of the
risks borne by financial institutions and how they can be managed (Evans, 2003).

The rule of law is very important for foreign portfolio investments. Portfolio investors need
a reliable legal system that ensures compliance with agreements and regulations in the public or
private sector. Adequate and clear legal regulations that protect all investors equally are important
for the confidence of domestic and foreign investors. In addition, even if the legal regulations are
sufficient, there are some problems in practice from time to time due to the insufficient
independence of the legal organs. The application of the rule of law principle is critical in this
sense.

Another important issue is transparency. Transparency is, above all, the critical element
that allows investors to know the risks they are undertaking when investing. Investors need
information to determine which financial instruments to invest. Disclosure of information
provides pricing efficiency and market confidence.

It is also an important issue for portfolio investors whether there is discrimination in the
country or not. Discrimination will harm potential returns or increase risk levels. Discrimination
on the basis of nationality or any other form of discrimination will deter portfolio investments.

Another important issue is the protection of property rights. The rights of the portfolio
investor against the financial markets and the financial instruments they hold should be secured.
Investors want to have the right to freely move their capital within and outside the country.
Investors refrain from investing if they do not have assurance that they will be able to move their
capital as and when they want (Evans, 2003). Therefore, the openness of the economy is also an
important determinant of portfolio investments. Countries with capital controls and restrictive
trade policies discourage foreign direct investment inflows than countries with liberal policies.
Open economies attract more foreign capital than heavily hedged economies.

The second factor affecting foreign portfolio investments is related to macroeconomic
variables. There are many macroeconomic variables that affect foreign portfolio investments in
financial markets. The main of these factors are market size interest rates and exchange rates. The
relationship between foreign portfolio investors and a country's market size is generally associated
with lower country risk, economic growth, and developments in financial markets (Bekaert et al.,
2006). Countries with deeper markets are more likely to attract foreign portfolio investments.
When international inflation is taken into account, capital tends to go to countries with higher
interest rates. According to the portfolio investment theory, the foreign portfolio investor will
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invest in this way until the interest rate equalizes all over the world. Therefore, it can be said that
foreign portfolio investment is affected by the domestic interest rate (Wagas et al., 2015). The
relationship between the foreign exchange rates in the country and the foreign portfolio investor
is generally examined through how exchange rate risk and exchange rate fluctuations affect
investment decisions (Eichengreen and Hausmann, 1999). Exchange rate fluctuations can affect
the investment flows to the country positively or negatively by affecting the expected returns and
risk levels of foreign investors (Faeth, 2009).

While foreign portfolio investors gain advantage by exchanging their currencies at high
exchange rates in the country, they can also contribute to the rise of the stock markets by investing
their money in the stock market in the future. This is because, as the amount of foreign currency
in the market increases, foreign currency becomes abundant in the markets, causing exchange rate
to decrease. Consequently, when foreign portfolio investors exit the market, they both benefit
from the increase in the stock market and have the opportunity to convert their money into foreign
currency at a lower exchange rate (Senol and Kog, 2018). On the other hand, sudden and
unexpected changes in exchange rates increase risks. Therefore, sharp fluctuations in exchange
rates or sudden increases in fixed exchange rates can pose an obstacle to foreign investment. This
volatility in the exchange rate attracts speculative capital flows rather than productive and
sustainable foreign investments (Gilimiis et al., 2013).

The relationship between inflation and foreign portfolio investors is examined through how
inflation affects the risk perception and expected returns of investors (Glosten et al., 1993). High
inflation increases the risk perception of foreign investors by increasing economic uncertainty,
and this may reduce the investment flows of foreign portfolio investors. Therefore, inflation poses
one of the biggest threats to investors. Low and stable inflation fosters an attractive environment
for portfolio investments.

High growth rates are another factor that causes foreign capital flows to countries.
Economic growth positively affects the investment flows of foreign portfolio investors to the
country by enhancing the country's macroeconomic stability and the attractiveness of the
investment environment (Albuquerque, 2003). Foreign investors invest especially in developing
countries to benefit from the growth potential of these countries. Particularly in countries where
savings are insufficient, external cash inflow is essential for the desired growth to occur. However,
it is important to note that failure to adequately control the capital coming in the form of portfolio
investments within the country may pose risks for the country's economies (Senol and Kog, 2018).

The relationship between the state of the country's balance of payments and foreign
portfolio investors is examined through how the balance of payments affects investors' risk
perception and economic stability (Calvo et al., 1993). Deterioration in the balance of payments
may have negative effects on the exchange rate and inflation and may reduce the investment flows
of foreign portfolio investors to the country by reducing the confidence of foreign investors in the
country (Milesi-Ferretti and Tille, 2011). In this context, high balance of payments deficits
increases country risk and therefore negatively affect potential investment flows.

The relationship between tax rates in the country and foreign portfolio investors is
examined in terms of how tax rates affect investment costs and expected returns (Desai and
Dharmapala, 2011). High tax rates can diminish the expected returns of foreign investors and
increase investment costs, negatively affecting the investment flows of foreign portfolio investors
to the country (Feldstein, 1995). A country's tax practices also have a significant impact on
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attracting foreign investors. Investors base their investment decisions on the expected after-tax
return of an investment. Tax is one of the policy tools used especially by developing countries to
attract foreign investment (Giimiis et al., 2013).

Country risk is also an indicator that determines the direction of portfolio investments.
Country risk is the risk that a debtor country will not be able to meet its financial obligation to a
foreign lender or investor. As this risk increases, foreign investment will decrease. Measuring
country risk is not straightforward.

The relationship between the credit rating of securities and their investors is associated with
how credit ratings affect investors' risk perception and return expectations (Cantor and Packer,
1996). High credit ratings positively affect the investment flows of foreign portfolio investors to
the country by offering investors the promise of low risk and reliable returns. Because the credit
score is important in determining the probability of individuals and organizations to fulfill the
obligations of the government or private sector organizations.

The relationship between transaction costs in the country's financial markets and foreign
portfolio investors is related to how transaction costs affect investors' investment costs and
potential returns (Bekaert and Harvey, 2000). While low transaction costs encourage investment
flows of foreign portfolio investors to the country, high transaction costs negatively affect these
flows (Tse and Zabotina, 2001).

Practices in other countries' economies are important factors affecting the investment
decisions of foreign portfolio investors. Foreign investors aim to diversify their investments and
reduce their risks due to differences between country economies and policies (Bekaert et al.,
2006). At the same time, countries are implementing practices that will be attractive to foreign
investors in order to attract foreign capital to their own countries. Such practices also determine
the direction of foreign portfolio investments. Policies and economic practices in other countries
allow foreign portfolio investors to make comparisons in terms of competitive advantages and
potential risks when deciding to invest in a country (Dvorak, 2003). On the other hand, in
countries with similar risks, investors prefer countries offering higher returns.

Another issue is the diversity of investment instruments in countries. The high variety of
instruments in which foreign investors will invest plays a role in shifting portfolio investments
towards those countries (Senol and Kog, 2018).

3. Data

To maintain a broad scope for the study, the daily closing values of the BIST100 index
between 04.05.2004 and 27.01.2023 and the daily foreign investor rate for the same period were
used. Thus, the period in which many crises and macroeconomic developments were experienced
was included in the sample period. Foreign portfolio investor ratio was obtained with the Matrix
database, and index data was obtained from https://tr.investing.com.

The summary statistics of the foreign investor ratio and BIST100 index are presented in
Table 1. According to Table 1, it is seen that the average foreign investor ratio for the examined
period was 60.995%. Therefore, more than 50% of BIST100 consists of foreign investors. The
fact that the standard deviation in the foreign investor ratio is 9.194% is an indication that the
change in the foreign share ratio is high in the examined period.
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Table 1. Descriptive Statistics

Variable Obs Mean Std. Dev. Min Max
FOREIGN 4601 60.989 9.194 28.99 72.46
BIST100 4601 86001.618 71640.574 15922.4 566110.0

The new type of coronavirus, also called SARS-CoV-2, was declared a pandemic by the
World Health Organization (WHO) on March 11, 2020. The declaration of a pandemic by the
WHO had a significant impact on international trade, country economies and financial markets.
To gain a clearer understanding of the impact of the COVID-19 period on foreign investor rates
and the stock market, descriptive statistics were re-evaluated by dividing them into two distinct
periods: before and after the onset of the COVID-19 pandemic. Table 2 shows the descriptive
statistics before and after the pandemic.

Table 2. Descriptive Statistics Before and After Pandemic

n Mean Sd Min Max
Before
FOREIGN 3898 64.333 3.894 49.28 72.46
BIST100 3898 64684.524 25758.231 15922.4 123556.1
After
FOREIGN 703 42.443 7.95 28.99 60.63
BIST100 703 204200.81 115903.07 84246.203 566110.01

When Table 2 is examined, it is seen that while the average rate of foreign investors was
64.33% in the pre-pandemic period, this rate decreased to 42.44% on average in the post-
pandemic period. At the same time, the standard deviation of the foreign investor ratio also
increased after the pandemic. A series of economic measures and policy changes taken after the
pandemic may have changed these rates.

4. Findings

This study aims to examine the changes in the foreign investor ratio in the Turkish stock
market between 2004-2023. For this purpose, first of all, the changes in the foreign investor ratio
over the years were examined graphically the BIST 100 index and deposit interest rate up to 3
months. Secondly, the causality relationship between the foreign investor ratio and the BIST 100
index was tested with the Granger causality test.

4.1. Developments Affecting Financial Markets

The main motivation of this study is to explain the remarkable change in the foreign
investor ratio between 04.05.2004- 27.01.2023. In this framework, the BIST 100 index, the
average deposit interest rate up to 3 months and the foreign investor ratio are shown in Figure 1.
Significant developments in international and national financial markets have been annotated on
the figure for reference and context. It is observed that foreign portfolio investors have been net
sellers in the Borsa Istanbul, especially since the first month of 2020. The continuous downward
trend indicates that the exits of foreign investors in the stock market are permanent.
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Considering that the results of many measures taken after the 2000 November and 2001
February crises in Tiirkiye could be taken until the end of 2003, the analysis was started from
January 2004. Transition to the Strong Economy Program (CBRT, 2002), implemented after the
2000 November and 2001 February Crises, includes important decisions for macroeconomic
indicators and financial markets.

With the measures taken after these crises, the foreign investor ratio in Borsa Istanbul
started to increase in the last quarter of 2001 and at the beginning of 2002. In particular, the IMF-
supported economic reforms and structural transformation programs implemented in 2001
contributed to the restoration of foreign investors' trust in Tirkiye (Yeldan, 2002; Cizre and
Yeldan, 2005).

Within the framework of these developments, the increasing trend in the foreign investor
ratio (FPI) in Borsa Istanbul, especially since the beginning of 2004, is striking. Tiirkiye's process
of starting full membership negotiations with the European Union (EU) in 2004 increased the
interest of foreign investors in Tirkiye. Another factor is the reflection of the effect of increasing
global liquidity due to low interest rates and low risk perception in the mid-2000s. This situation
has increased the interest of foreign investors in the financial markets of developing countries
such as Borsa Istanbul.
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Figure 1. Tendency of the Foreign Portfolio Investors (05.04.2004-01.27.2023)

The important developments and their effects within the analysis period can be evaluated
as follows. The fact that the Central Bank of the Republic of Tiirkiye (CBRT) increased the policy
rate from 16.25% to 18% on April 28, 2006 does not seem to have a significant impact on the
interest of foreign portfolio investors in Borsa Istanbul.

The beginning of the global financial crisis in USA is generally accepted as the subprime
mortgage (housing loans provided to borrowers with low credit ratings) crisis, which started in
2007 and peaked in 2008 with the bankruptcy of Lehman Brothers (Mishkin, 2011). The collapse
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of Bear Stearns' two hedge funds in June 2007 marks the beginning of the mortgage crisis that led
to the global financial crisis (Gorton, 2008).

High interest rates and growth expectations in developing countries such as Tiirkiye may
cause (may have caused) foreign investors to show interest in Borsa Istanbul. It is argued that the
macroeconomic foundations, institutions and policies of countries are among the driving forces
in capital flows in 2009-2010 (Fratzscher, 2012). Infact, a slight upward movement was observed
in the foreign portfolio investors in Borsa Istanbul.

The bankruptcy of Lehman Brothers in October 2008 is considered one of the most
important turning points of the global financial crisis (Gorton, 2009). This bankruptcy increased
the risk perception of investors (Fiiss et al., 2016) and caused a major crisis of confidence in the
global financial system, causing a liquidity crisis and freezing of credit markets (Gorton, 2009).
This reduced the risk appetite of investors and led to the transfer of capital to low-risk assets. With
the deepening of the crisis, investors started to withdraw their investments in high-risk countries
such as Tiirkiye. In this period, it is observed that the ratio of foreign portfolio investors is in a
decreasing trend. In addition, the global financial crisis had negative effects on Tiirkiye's
macroeconomic indicators (Selguk, 2010). This situation further reduced the confidence of
foreign portfolio investors and triggered exits from the Stock Exchange.

With the globalization of the financial crisis in 2008, including the bankruptcy of Dexia
Bank, financial markets and national economies were affected significantly around the world
(Wiggins et al., 2014). This situation increased the risk perception of investors and also affected
foreign investors in Borsa Istanbul.

One of the most remarkable developments after this date is that the 350 basis point increase
in the policy rate in August 2008 did not seem to have much effect. Afterwards, it is observed
that the foreign investor ratio remained in a certain band range (61.16%-66.16%) for a long time.

Although the CBRT increased the policy rate from 9.25% to 16.5% on June 1, 2018, it is
observed that foreign portfolio investors did not react significantly to this change. The effect of
the interest rate changes on foreign investor preference may vary depending on other economic
and political factors (Aizenman and Binici, 2016).

In 2018, Tiirkiye experienced economic problems such as exchange rate volatility and the
fight against inflation (Giingen, 2018). In this period, high interest rates and uncertainties
regarding the Turkish economy can be considered as the reason why foreign portfolio investors
did not show the expected interest in the stock market.

The official announcement of the COVID-19 pandemic in Tiirkiye in 2020 has a significant
impact on foreign investors in Borsa Istanbul. The pandemic has caused significant uncertainty
on financial markets and investor behavior on a global scale (Baker et al., 2020). In addition,
Tiirkiye's economic conditions and policies during the COVID-19 pandemic are among the
factors that changed foreign investors' interest in Borsa Istanbul (Kartal et al., 2022).

During the pandemic, the decline in profits and uncertainties that companies began to
experience affected many investors (Taskinsoy, 2020). Reis (2021), in his study in which he
analysed the fluctuations experienced in Borsa Istanbul during the pandemic, obtained results
indicating that the risk appetite of foreign investors is sensitive to the change in the number of
cases. It has been stated that this is an expected result for developing countries, because foreign
investors are high in these markets, and portfolio investments are often withdrawn due to the
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occurrence of global or regional risks. Similarly, there are other studies (Fu et al., 2021; Nwosa,
2021; Zaremba et al., 2021; Li et al., 2022; Magwedere and Marozva, 2022) in the literature on
the exit of foreign investors from emerging markets during the pandemic period.

In this process, the CBRT started the process of gradually reducing the interest rates, which
had an impact on these developments. Additionally, low profitability and the increase in global
risk factors during this period may effective in the exit of foreign investors. The exit of foreign
investors from Borsa Istanbul during the Covid-19 pandemic can be interpreted as global
economic uncertainties, risk perception and the tendency of investors to turn to safe haven assets.

The COVID-19 pandemic has led to great uncertainties and stagnation in the world
economy (IMF, 2020). This situation has caused foreign investors to re-evaluate their
investments, especially in developing countries, and turn to safer assets. During the pandemic,
the risk perception of investors has increased and they have evaluated investments in developing
countries as riskier (Didier et al., 2021). This situation explains the permanent exit tendency of
foreign investors from Borsa Istanbul. Global economic uncertainties and the increase in risk
perception caused foreign investors to turn to the assets of developed countries, which are
considered as safe havens (Bekaert and Harvey, 2000).

Considering these elements, the uncertainties in the global economy and the shift in
investor risk perception, particularly throughout the pandemic, have primarily driven the presence
of foreign portfolio investors. It has been observed that foreign portfolio investors hastened their
withdrawal from the market, following the CBRT's initiation of interest rate cuts on September
24, 2021, and the adoption of economic policies predicated on the belief that "low interest leads
to low inflation" (Uctum and Uctum, 2011).

4.2. Causality Analysis

In this part of the study, the causality analysis method was applied to show the effect of the
change in foreign investor ratio on the BIST 100 index. In causality analysis, it is necessary to
check whether the variables in the model contain unit roots, that is, their stationarity. For this
purpose, Augmented Dickey Fuller (ADF) and Phillips-Perron (PP) tests were used to check
whether the variables were stationary or not. What is meant by stationarity is that the mean and
variance of the series do not change over time. The null and alternative hypotheses established in
the first-generation unit root tests are:

Ho: There is a unit root, the series is not stationary.
Hi: There is no unit root, the series is stationary

The results of the ADF and PP tests performed to test the hypotheses are in Table 3 and
Table 4, respectively. According to the ADF and PP unit root test results in Table 3 and Table 4,
it was concluded that the BIST100 Index and the foreign portfolio investor ratio are not stationary
at this level. The results show that these series are stationary on the first difference level. When
the variables are non-stationary at the level spurious regression problem occurs.
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Table 3. ADF Unit Root Test Results

At Level At First Difference
FOREIGN BIST100 d(FOREIGN) d(BIST100)
t-Statistic 2.1510 45053 -57.9286 -9.2943
With Constant 0.9999 1.0000 0.0001 0.0000
PrOb no nO *k*k *k*k
t-Statistic -0.4622 5.5835 -58.2293 -9.6539
With Constant & Trend 0.9852 1.0000 0.0000 0.0000
PrOb no nO *k*k *k*k
t-Statistic -0.9849 4.,1859 -57.9089 -8.6144
Without Constant & Trend 0.2913 1.0000 0.0001 0.0000
Prob.
nO nO *%k% ***x
Table 4. PP Unit Root Test Results
At Level At First Difference
FOREIGN BIST100 d(FOREIGN) d(BIST100)
t-Statistic 2.0787 7.4760 -58.0552 -66.7210
With Constant 0.9999 1.0000 0.0001 0.0001
PrOb nO nO **k* **kx
t-Statistic -0.4892 6.7696 -58.2123 -67.0445
With Constant & Trend 0.9841 1.0000 0.0000 0.0000
PrOb nO nO **k* **kx
t-Statistic -0.9414 6.7381 -58.0491 -66.3860
Without Constant & Trend 0.3091 1.0000 0.0001 0.0001
PrOb nO nO **k* **kx

In this case, where level stationarity is not achieved but stationarity is achieved at the same
difference level, it is necessary to investigate whether there is cointegration between the variables.
Cointegration analysis is important because it shows us the long-term co-movement of variables.

As our variables are stationary at first difference then their integrating order is 1. The
cointegration tests are sensitive to the lag length. For the optimal lag length determination VAR
Lag Order Selection Criteria results are checked for lag 1 to 10. The results for the models are
shown in Table 5. The optimal lag length is determined as 9 according to the Akaike Information
Criterion (AIC). The AIC criteria are checked because it is flexible. After determining the optimal
lag length, the assumptions that there is no autocorrelation at the 9-lag model and that the inverse
roots of the model were located within the unit circle were controlled.

Table 5. VAR Lag Order Selection Criteria

Lag LogL LR FPE AIC sC HOQ
0 72425.71 NA 1.73e+11 31.55204 31.55484 31.55303
1 -40861.85  63086.46 184925.8 17.80346 17.81187 17.80642
2 -40800.24  123.0855 180342.5 17.77837 17.79238 17.78330
3 -40778.42  43.58462 1789475 17.77060 17.79022 17.77751
4 -40705.71  145.1287 173670.8 17.74067 17.76589 17.74955
5 -40671.79  67.67635 171421.8 17.72764 17.75846*  17.73849
6 -40658.12  27.27241 170700.9 17.72342 17.75985 17.73624
7 -40653.62  8.967906 170663.8 17.72320 17.76523 17.73800
8 -40641.06  25.02035 170028.8 17.71948 17.76711 17.73624
9 -40632.16  17.72576*  169666.3*  17.71734*  17.77058 17.73608*
10  -40630.04  4.216711 169805.4 17.71816 17.77700 17.73887

Note: * indicates lag order selected by the criterion. LR: sequential modified LR test statistic. (each test at
5% level) FPE: Final prediction error. AIC: Akaike information criterion. SC: Schwarz information
criterion. HQ: Hannan-Quinn information criterion.
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After determining the optimal lag length and order of cointegration, the Johansen and
Jeselius cointegration test can be applied. Table 6 shows the results of the cointegration test for
the model. If two or more time series are non-stationary but a linear combination of them is
stationary, these series are said to be cointegrated. Cointegration describes a long-run relationship
in a non-stationary time series. It is seen that there are long-run relations between the foreign
portfolio investor ratio and the BIST 100 index with two cointegration equations.

Table 6. Johansen and Jeselius Cointegration Test Results
Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05
No. of CE(s) Eigenvalue Statistic Critical Value Prob.**
None * 0.022671 111.0955 15.49471 0.0001
At most 1 * 0.001266 5.814674 3.841466 0.0159
Unrestricted Cointegration Rank Test (Maximum Eigenvalue)
Hypothesized Max-Eigen 0.05
No. of CE(s) Eigenvalue Statistic Critical Value Prob.**
None * 0.022671 105.2808 14.26460 0.0001
At most 1 * 0.001266 5.814674 3.841466 0.0159

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

If there is a cointegration relationship between variables, causality should be analyzed
through the vector error correction model (VECM). Since there is a cointegration relationship
between the BIST 100 index and foreign portfolio ratio in the Johansen and Jeselius cointegration
test, causality analysis was conducted through the VECM model. The findings obtained from the
causality analysis are presented in Table 7.

Table 7. VEC Granger Causality/Block Exogeneity Wald Tests
Dependent variable: BIST100

Excluded Chi-sq df Prob.
FOREIGN 10.24781 9 0.3308
All 10.24781 9 0.3308
Dependent variable: FOREIGN

Excluded Chi-sq df Prob.
BIST100 108.1350 9 0.0000
All 108.1350 9 0.0000

In the model where the dependent variable is the BIST 100 index, it is seen that the
probability value is 0.3308, which is greater than 0.05. This shows us that there is no causality
relation between the foreign portfolio investor ratio and the BIST100 index. In the model where
the foreign investment rate variable is the dependent variable, it is seen that the probability value
is 0.000 which is greater than 0.05. This result signifies that there is a unidirectional causal relation
from BIST100 to the foreign investor ratio.
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5. Discussion

While numerous studies have investigated the relationship between foreign portfolio
investment and stock market returns, it is seen that these studies mostly focus on developed
markets (Bohn and Tesar, 1996; Egly et al., 2010; Todea and Plesoianu, 2013). As mentioned in
the introduction, foreign capital inflow is of great importance, especially for developing markets.
However, there is a limited body of research on Borsa Istanbul in the literature. Atik (2020) found
that there is a causality relation between foreign portfolio investors and the BIST 100 index. In
this context, it has been determined that the changes in BIST 100 affect the foreign portfolio
investor ratio, and the changes in the foreign investor ratio also affect BIST100. Avcer (2015)
found a unidirectional causality relation from foreign investor transactions to stock market
returns.

Our study differs from previous studies in terms of causality. It is found that there is
unidirectional causality from BIST100 to the foreign investor ratio. The period we examined
covers a wide study period and includes the post-Covid period in which many precautions were
taken. As mentioned before the previous studies cover a narrower period (Atik, 2020; Atik and
Yilmaz, 2021; Kartal et al., 2022).

As seen in Figure 1, a series of measures and events affecting the market and legal
regulations taken during this period directly affect the stock market. The foreign investor ratio
seems to be affected by these events which also change the stock market. One important reason
why the outflow of foreign investors does not affect the stock market can be attributed to the
decrease in alternative investment options. This reduction is coupled with negative real interest
rates as a consequence of various measures taken in the post-COVID period. Although a decrease
in foreign investors was observed, the interest of domestic investors in the stock market eliminated
the impact of the outflows on the stock market.

6. Conclusion

As a natural consequence of globalization, the accelerated flow of liberalized capital
movements between markets within countries is an ongoing trend. There are various factors that
attract or lead foreign portfolio investors to the country's stock exchanges. Monitoring these
factors, crucial for economic decision-makers of countries, in conjunction with current events is
important for future strategies.

In this study, the movements of the BIST100 index and foreign portfolio investor ratio data
for the period 2004-2023 were examined. From the long-term perspective, after 2006, which was
the period when the effects of the November 2000-February 2001 crises were significantly
eliminated, there was no significant change in the entry/exit of foreign portfolio investors to the
BIST between the end of 2006 and 2019. However, it has been observed that since 2020, starting
with the pandemic, foreign portfolio investors started to exit the stock exchange and this trend
continued to intensify in the following dates. In this study, the relationship between the BIST 100
index and the movements of foreign portfolio investors has been analyzed with cointegration
analysis and Granger causality analysis. The findings suggest that the BIST 100 index and foreign
investor ratio are cointegrated which indicates that there are long-run relations between foreign
investor ratio and the BIST 100 index. In causality analysis, it is found that there is a unidirectional
causal relation from BIST100 to the foreign portfolio investor ratio. This means that the BIST
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100 index is not affected by the withdrawal of foreign investors; in this case, it can be considered
that foreign portfolio investors tend to withdraw from the stock market with different economic
developments. In this regard, the findings indicate that changes in the BIST 100 index have a
unidirectional effect on the foreign investor ratio. This suggests that foreign investors' market
behavior is largely shaped by the performance of the BIST 100, and that domestic market
dynamics play a decisive role in influencing foreign capital inflows.

The literature indicates various factors affecting the exit of foreign portfolio investors from
the market. As a matter of fact, there was a decrease in foreign investments due to the decrease in
risk appetite in economies that were economically weakened during the pandemic period and
delayed in taking precautions.

The tendency of foreign portfolio investors to exit during the period when the BIST 100
index rises outside the general trend has contradictory findings with some studies in the literature
(Hau and Rey, 2006). Several factors contribute to this phenomenon, including the
implementation of different economic policies aimed at reducing inflation and the CBRT’s
decision to reduce interest rates as part of its perspective that lowering interest rates would lead
to reduced inflation, a view not fully embraced by foreign portfolio investors. Foreign portfolio
investors, apprehensive that the newly implemented economic model would not effectively
reduce inflation, accelerated their exit from the market, taking into account the expected inflation
risk premium, as found in the literature (Bekaert and Wang, 2010). Within the framework of
studies emphasizing that not only the economic decisions of the country but also its legal practices
have an impact on foreign portfolio investors (Leuz et al., 2009; Chari and Gupta, 2008), it will
rank 116th among 140 countries in the World Rule of Law Index in 2022 (worldjusticeproject.org)
ranks last among 14 countries in the Eastern Europe and Asia category. The growing need for
foreign exchange lies at the root of the recently increasing fragility in the country's economy. As
a matter of fact, the gradual depletion of the CBRT's net reserves with levels even falling into the
negative, and restrictions on capital control may cause foreign creditors to lose confidence in the
country's market, as supported in the literature (Reinhart and Reinhart, 2009; Alfaro et al., 2014;
Benigno and Fornaro, 2014; Ghosh et al., 2014; Aizenman and Binici, 2016). Within this context,
future research could investigate the factors contributing to the rise in the BIST 100 index despite
the withdrawal of foreign portfolio investors from the stock market.

The most important factors that cause foreign portfolio investors to withdraw from Borsa
Istanbul are global economic uncertainties caused by the pandemic, fluctuations in Tiirkiye's
macroeconomic indicators, and political and geopolitical risks. It is thought that when the negative
effects of these factors are reduced, the interest of foreign investors in Borsa Istanbul may increase
again.
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Finansal gevseklik kavrami, isletmenin olmasi gerekenin lizerinde elde tuttugu
varliklar1 ve bor¢lanma yeteneginin toplamini ifade etmektedir. Finansal gevseklik
kaynaklarini kaynak yapis1 teorisyenleri, firmalarin ihtiyag aninda bagvurabilecegi
gii¢ kaynagi oldugunu ileri siirerken, vekalet teorisyenleri gevsekligi, yoneticilerin
kendi c¢ikarlarim1 oOnceleyerek veya israf ederek firma degerini olumsuz
etkileyeceklerini ileri siirmektedir. Bu ¢aligmada, mevcut gevseklik, potansiyel
gevseklik ve geri kazanilabilir gevseklik ile piyasa temelli performans gostergeleri
arasindaki iligki ve bu iliskide miilkiyet yapisi degiskenlerinin diizenleyici etkisi
arastirilmistir. Arastirma kapsaminda 2018/Q1-2023/Q3 dénemi arasinda BIST100
endeksinde islem goren firmalar, GMM yontemi ile analiz edilmistir. Elde edilen
bulgulara gore, tim finansal gevseklik tiirleri ile piyasa temelli performans
gostergeleri olan Tobin Q, PD/DD ve F/K arasinda pozitif iligki belirlenmistir.
Mevcut gevseklik, potansiyel gevseklik ve geri kazanilabilir gevseklik ile Tobin Q,
PD/DD ve F/K degiskenleri arasindaki iliskide, vekalet teorisi kapsaminda
miilkiyet yapist ve yonetim kurulu yapisimin diizenleyici etkisine iligkin GMM
analiz sonuglarina gore; yonetimsel miilkiyet, miilkiyet yogunlugu, yonetim kurulu
bagimsizlig1 ve yonetim kurulu biyiikliigiiniin farkli seviyelerde diizenleyici etki
bulunmustur. Yabanci miilkiyetinin gevseklik ile performans arasindaki iligkide
diizenleyici etkisine iligkin yeterli kanitlara ulasilamamuigtir.

Abstract

The concept of financial slack refers to the sum of a firm's assets held in excess of
what is required and its ability to borrow. While resource structure theorists argue
that financial slack is a source of power that firms can turn to in times of need,
agency theorists argue that slack can negatively affect firm value by prioritizing or
squandering managers' self-interest. This study investigates the relationship
between available slack, potential slack recoverable slack, and market-based
performance indicators and the moderating effect of ownership structure variables
on this relationship. Within the scope of the study, the firms traded in the BIST100
index between 2018/Q1-2023/Q3 are analyzed with the GMM method. According
to the findings, a positive relationship was found between all types of financial
slack and market-based performance indicators such as Tobin's Q, PD/DD, and
F/K. According to the results of GMM analysis on the moderating effect of
ownership structure and board structure on the relationship between available
slack, potential slack, and recoverable slack and Tobin's Q, PD/DD, and P/E
variables within the scope of agency theory, managerial ownership, ownership
concentration, board independence, and board size are found to have different
levels of moderating effect. There is insufficient evidence on the moderating effect
of foreign ownership on the relationship between slack and performance.
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1. Giris

Yonetim kurulu ile firma performansi arasindaki iligkiyi arastiran ulusal ve uluslararasi
bir¢ok ¢alisma bulunmaktadir. Bu ¢alismalar yonetim kurulunun iki farkli roliinii ele almaktadir.
En yaygin olan rolii vekalet teorisi ve X-Verimlilik teorisi tarafindan desteklenmektedir. Vekalet
teorisine gore yoneticiler, firma hissedarlarinin zararia olacak sekilde firsatci davranarak kendi
cikarlarini 6n plana ¢ikarmaktadir (Fama ve Jensen, 1983). Ayrica X-Verimlilik teorisine gore,
asil ile vekil arasindaki ¢ikar catismasi yanlis kaynak se¢iminden kaynakli verimsizligin temsil
maliyetlerine yol agar (George, 2005). Dolayistyla firma sahipleri kendi ¢ikarlarini koruyabilmek
adina, yoneticileri izlemek igin bazi vekalet maliyetlerine katlanmak zorunda kalmaktadir. Diger
taraftan kaynak bagimliligi ve kaynak temelli goriisii savunanlara gore, yoneticiler sadece
firmalan izlemekle kalmamali, ayn1 zamanda firmanin stratejik kararlarina katki sunmali ve
stratejik kararlarin uygulanabilmesi i¢in gerekli kaynaklar1 saglamalidir (Pfeffer ve Salancik,
1978). Ciinkii kaynak bagimliligi ve kaynak temelli teorisyenler, finansal gevsekligi belirsizlik
aninda veya yeni proje asamasinda firmaya gerekli fonlar1 saglayarak firmanin performansina
pozitif katki sagladigini ileri siirmektedir (Nohria ve Gulati, 1996). Vekalet teorisyenleri ve X-
Verimlilik teorisyenlerinin yonetim kurulunun firma performansi ile ilgili goriigleri finans
literatiiriinde tartisilagelmektedir. Diger yandan, finansal gevsekligin firma performansina etkisi
ile ilgili ¢eliskilerde tartisilagelmektedir (Cyert ve March, 1963; Jensen ve Meckling, 1976).
Cyert ve March (1963), gevsekligin degisen ekonomik kosullar karsisinda sagladigi esneklik ile
firmay1 koruyarak performansi artirdigini ifade ederken, Jensen ve Meckling (1976), fazla
kaynag1 yoneticilerin israf etme egiliminde olduklarini ve bu durumun firma performansina
olumsuz etki ettigini ifade etmistir.

Finansal gevseklik, yoneticilerin firma iizerindeki kontroliinii artirarak ¢cevresel degisimler
sonucu ortaya ¢ikan beklenmedik ihtiyaglara ve/veya firsatlara hizli tepki vermesini
saglamaktadir (Marlin ve Geiger, 2015). He ve Wintoki (2016) gevsekligi, serbest nakit akigina
benzetmis ve gevsekligin firmanin karsilastigi sorunlar i¢in tampon vazifesi gordiigiini ifade
etmistir. Diger taraftan Zhang vd. (2020), gevsekligin vekalet sorunlarimi artirdigini ve yiiksek
serbest nakit akigmin firma kontroliinii zorlastirarak yoneticilerin kendi ¢ikarlarina hizmet
etmesine alan agabilecegini belirtmislerdir. Gevseklik ile firma performansi arasindaki iliskiyi
inceleyen ampirik caligmalardan elde edilen kanitlarin karmasik oldugu belirlenmistir.
Gevsekligin firma performansina pozitif etkisini Bromiley (1991) ve Cyert ve March (1963)
calismalarinda raporlarken, Mosakowski (2017) ve Wan ve Yiu (2009) olumsuz etkinin varligini
ortaya koymuslardir.

Kaynak bagimlilig, kaynak temelli goriis, vekalet teorisi ve X-Verimlilik teorilerini temele
alarak giiniimiize kadar gelistirilen teoriler birlikte ele alarak literatiir incelendiginde, finansal
gevseklik ile firma performansi arasinda belirsiz iligkilerin varligi ve yonetim kurulunun bu
iligkideki roliiniin karmasik oldugu goriilmektedir. Bu sebeple ¢aligmada, finansal gevseklik ile
firma performansi arasindaki iliski ve kurumsal yonetimin bu iligkideki diizenleyici rolii
arastirilmaktadir. Bu amag kapsaminda, 2018/Q1-2023/Q3 donemleri arasinda borsada kesintisiz
islem géren BIST100 firmalar1 incelenmistir. Verilerin analizi i¢in Dinamik Panel Veri Analiz
(Generalized Method Of Moments-GMM) yontemi kullanilmustir.

Bu ¢alisma, Tiirkiye piyasasinda finansal gevsekligi ele alan sinirli ¢alismalar arasinda yer
alarak literatiire katki saglayacag diisiiniilmektedir. Literatiir ¢aligmalarinda, gevseklik ile firma
performansi arasindaki iliskide miilkiyet yapisinin diizenleyici etkisini aragtiran ¢aligma sayisinin
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az oldugu ve Tiirkiye 6l¢eginde miilkiyet ve yonetim kurulu yapisinin finansal gevseklik ve firma
performans1 arasindaki iliskideki etkisini olgen c¢alismanin bulunmadigr belirlenmistir.
Uluslararas: caligmalarda ise, yonetim kurulu yapisinin gevseklik ile performans arasindaki
iligkide diizenleyici etkisinin arastirilmadig:r belirlenmistir. Diger yandan finansal gevseklik
caligmalarinin daha ¢ok muhasebe performans gostergelerine odaklandigi ve piyasa performans
gostergelerinin  géz ardi edildigi belirlenmistir. Caligma literatiirden farklilasarak piyasa
performans gostergelerine odaklanmis ve elde edilen sonucun saglamliliginin sinanmasi i¢in {i¢
farkli piyasa performans gostergesi analiz edilmistir. Bu ¢alisma ile yukarida sayilan hususlarda
hem ulusal hem de uluslararas literatiire katki sunulmasi amaglanmaktadir. Calismanin, firma
yOnetici ve sahiplerine, karar alicilara, politika yapicilara ve ilgilenen tiim kesimlere firma piyasa
performansinin artirilmasina katki saglayacak finansal gevseklik tiiriiniin belirlenmesi noktasinda
pratik katki saglayacag diisiiniilmektedir. Ayrica finansal gevsekligin firma performansina
etkisini vekalet teorisi baglaminda ele alarak, firma performansim artiracak miilkiyet ve yonetim
kurulu yapist i¢in gevseklik diizeyinin ne olmasi gerektigi ile ilgili katki saglanmasi da
amaclanmustir.

Bu ¢alisma bazi kisitlar altinda yapilmustir. Ilk olarak calismada belirli bir sektdrel endeks
analiz edilmedigi i¢in sektor farkliliklarindan kaynaklanan etkiler tespit edilememistir. Bu
sebeple Borsa geneli i¢in her ne kadar kapsayici sonuglar elde edilmis olsa da sektorel olarak
yorum yapilmasi giictiir. Sektorel etkilerin belirlenebilmesi igin sektdrel endeks 6rnekleminde bu
calismanin tekrarlanmasi faydali olacaktir. Diger yandan calisma her ne kadar birden fazla
miilkiyet yapis1 ve yonetim kurulu yapisi degiskeninin diizenleyici etkisine odaklanmis olsa da
sinirla sayida degisken analize dahil edilmistir. Bu calisma ile bundan sonraki ¢aligmalar igin
diger kurumsal yap1 degiskenlerinin de analize dahil edildigi daha kapsayici bir ¢aligmaya zemin
hazirlanmistir. Calisma Tiirkiye gibi gelismekte olan iilkede gerceklestirilmistir. Dolayisiyla tiim
iilkeler igin genelleme yapilmasinin dogru olmayacag diistiniilmektedir. Son olarak ise, ¢aligma
donemi pandemi, savag gibi toplumsal kargasa ve finansal kaoslarin yasandigi ender bir donemi
kapsamaktadir. Finansal kosullarin daha stabil oldugu dénemlerde ¢aligmanin tekrarlanmasinin
faydali olacagi diistiniilmektedir.

Yukarida 6nemi, pratik ve teorik katkisi ve kisitlar1 paylasilan ¢aligmada; 2. boliimde
finansal gevseklik literatiir bilgisine, 3. boliimde miilkiyet ve yonetim kurulu yapisinin firma
performansina etkisine, 4. boliimde arastirma konusu ile ilgili literatiir bilgilerine, 5. bdliimde
veriler, arastirma hipotezleri ve yonteme, 6. boliimde bulgular ve tartismaya yer verilmis ve 7.
boliimle galisma sonuglandiriimistir.

2. Finansal Gevseklik

Gevseklik kavramimni ilk olarak 1938 yilinda Bernard ortaya atmigtir (Tan ve Peng, 2003;
1250). March ve Simon (1993), “Organizations” kitabinda ilk olarak gevseklik kelimesini
kullanmigtir. Organizasyon teorisyenleri, genel olarak firmay1 hayatta kalmaya caligan kurumsal
yapilar olarak gormektedir (Cyert ve March, 1963). Bu sebeple gevseklik, firmanin uzun siire
hayatta kalmasina yardimci olmaktadir (Tan ve Peng, 2003). Bougreois (1981) c¢alismasinda
orgiitsel gevsekligi, orgiitiin uyum igin i¢ baskilara ve yagsanan ekonomik durumlar karsisinda dis
baskilara dayanmasi i¢in sahip oldugu fiili ve potansiyel kaynaklar olarak ifade etmektedir.
Geiger ve Cashen (2002) gevsekligi, belli bir liretim seviyesi i¢in gerekli olan asgari miktar1 agan
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mevcut isletme kaynaklari olarak tanimlarken, George (2005), kurumsal olarak firma hedeflerine
ulasabilmek icin elde edilebilecek ve yeniden kullanilabilecek potansiyel kaynaklar oldugunu
ifade etmektedir.

Finansal gevseklik tanimlarina bakildiginda ise; Cyert ve March (1963), toplam kaynaklar
ile toplam 6demeler arasindaki fark, Myers ve Majluf (1984), firmanin elde tuttugu nakit ve nakit
benzeri varliklar ile risksiz bor¢lanabilme yetenegi, Smith ve Kim (1994), cari gereksinimlerin
iizerinde risksiz bor¢lanma kapasitesi ile nakit ve nakit benzerleri ve Ang ve Straub (1998),
organizasyon i¢in gerek duyulanin {izerindeki finansal kaynaklar olarak ifade edilen tanimlamalar
mevcuttur. Her ne kadar birbirinin yerine kullanilsa da oOrgiitsel gevseklik, firmada mevcut
bulunan tiim asir1 kaynaklari ifade ederken, finansal gevseklik ise gerekenin tizerindeki finansman
kaynaklarini ifade etmektedir (Sahin ve Karaca, 2024).

Gevseklik kavrami ile ilgili g¢esitli tanimlamalar yapildigi ancak bu tanimlamalarda
gereginden fazla kaynak, tampon gibi kavramlarin 6n plana ¢iktigi goriilmektedir. Geiger ve
Cashen’e (2002) gore, gevseklik sadece asir1 kaynaklardan olusmamaktadir. Gevseklik kavrami
asir1 kaynaklarin yaninda potansiyel kaynaklar1 da ifade etmektedir. Bu sebeple gevsekligi i¢ ve
dis gevseklik olarak ikiye ayirmak ve i¢ gevsekligi halihazirda atil olan kaynaklar, dis gevsekligi
ise firmada su anda var olmayan ancak ihtiya¢ duyulmasi halinde bagvuracagi bor¢ finansmani
olarak diisiinmek yanlis olmayacaktir (Geiger ve Cashen, 2002).

Literatiir galismalarinda finansal gevsekligin dort ana islevi 6n plana ¢ikmaktadir. Finansal
gevseklik ilk olarak, firmanin kaynak ihtiyacini saglayarak firma i¢i ¢atigmalar1 engeller ve
gereginden fazla 6deme yapilmasina imkan tamyarak g¢alisanlar igin tesvik sistemi olarak
kullanilabilir. ikinci olarak, kaynak bagimliligin azaltarak birimlerin fazla olan kaynaklarmi bilgi
iiretmeye aktarmasini saglar. Ugiincii olarak finansal gevseklik, yeni {iriin gelistirme, is sahasini
gelistirme gibi biiylime odakli stratejilere imkan saglar. Son olarak ise gevseklik, gevresel
tiirbiilanslara karsi tampon goérevi gorerek isletmeyi korur (Cyert ve March, 1963; Bourgeois,
1981; Tan ve Peng, 2003; Sahin ve Karaca, 2024).

Wang ve digerlerinin (2019) goriislerine gore, finansal gevseklik ile firma performansi
arasinda iligki bulunmasit mantiklidir. Bir¢ok calisma finansal gevseklikle firma performansi
arasindaki iligkiyi teyit etmektedir (Bromiley, 1991; Javid vd., 2020; Sahin ve Karaca, 2024).
Ancak calismalarda finansal gevseklik ile firma performansi arasinda olumlu ve olumsuz etkiye
iliskin kesin kanitlar bulunmamaktadir. Diger taraftan Carnes ve digerlerinin (2019) gorislerine
gore, finansal gevseklik ile firma performansi arasindaki iligkiyi belirlemeye yonelik ¢alismalarda
farkl1 teoriler altinda farkli sonuglar bulunmaktadir. Ornegin, davranigsal teori ve kaynak temelli
teori, finansal gevsekligin firmalarin ekonomik kosullara ayak uydurmasina imkan sagladigi ve
kaynak cesitliliginin firma performansim1 olumlu etkiledigini ifade etmektedir. Klasik
organizasyon teorilerinin aksine vekalet teorisi ise yeterli kontrol sistemlerinin olmamasi
yoneticilerin kaynak israfina yonelerek firma performansini olumsuz yonde etkileyecegini ileri
stirmektedir (Javid vd., 2020).

Literatiir caligsmalar1 incelendiginde finansal gevseklik ile firma performansi arasindaki
iligkiyi arastiran bir¢ok ¢aligma bulunmaktadir (Carnes vd., 2019; Rafailov, 2017; Sahin ve
Karaca, 2024). Ancak yapilan ampirik caligmalarda finansal gevseklik ile firma performansi
arasindaki iliskiyi etkileyecek diger unsurlarin incelenmedigi goriilmiistiir. Bu sebeple bu
calismada, finansal gevsekligin firma performansina etkisi incelenirken kurumsal yonetim
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faktorleri diizenleyici degisken olarak analize dahil edilmistir. Kurumsal yonetim faktorlerinin
dikkate alinmasi, vekalet teorisi altinda finansal gevsekligin firma performansina etkisini
belirlemek amaciyla yapilmistir. Bu amagla miilkiyet yapist (yonetim miilkiyeti, yabanci
miilkiyeti, miilkiyet yogunlugu) ve yonetim kurulu yapisi (yonetim kurulu bagimsizligi, yonetim
kurulu biiyiikliigii) diizenleyici degisken olarak ¢alismaya dahil edilmistir.

3. Miilkiyet Yapisi ve Yonetim Kurulu Yapisi

George’ye (2005) gore, finansal gevsekligin firma performansini olumlu yonde etkiledigini
ifade eden teorik literatiiriin altinda, firmalarin ayn1 sahiplik yapisina sahip oldugu veya farkl
hissedarlarin finansal gevsekligin tahsisinde benzer tercihlerde bulundugu varsayimi yatmaktadir.
Ancak asil-vekil c¢atismalarinin oldugu vekalet maliyeti teorisi ¢ercevesinde, firmalar ayni
sahiplik yapisina sahip olmayabilir ve mevcut hissedarlar da kaynak tahsisinde ayni kararlart
almayabilir. Jensen ve Meckling’e (1976) gore, hissedar-yonetici ve borg veren-yonetici arasinda
olmak {iizere iki tiir ¢atisma vardir. Bu ¢atigma yonetim ile miilkiyetin birbirinden ayrilmasindan
kaynaklanmaktadir. Asil adina sirketi yonetmekte yetkili olan yoneticiler, asillerin ¢ikarini
korumak yerine kendi ¢ikarlarini 6n plana ¢ikarmaktadirlar (Fama ve Jensen, 1983). Bu caligmada
miilkiyet yapis1 ve yonetim kurulu yapisinin finansal gevseklik ile firma performansi arasindaki
iliskideki diizenleyici etkisini odaklanilmstir.

[lk olarak miilkiyet yapisinda ele alan y&netim miilkiyeti, yabanci1 miilkiyet ve miilkiyet
yogunluguna iliskin literatiir ¢aligmalarina deginilmistir. Moh’d ve digerlerine (1998) gore, firma
sahipleri bor¢lanmay1 vekalet maliyetlerini azaltmak i¢in kullanirlar ve yonetimsel miilkiyetin
artmas1 ile borglanma seviyesinin artirilmasima gerek olmadigindan hareketle hissedarlar
bor¢lanma egiliminden kaginirlar. Karabiyik’a (2011) gore, daginik sahiplik durumunda sahiplik
ile kontrol birbirinden ayrismakta ve bu durum ¢ikar catismalarina zemin hazirlamaktadir. Ozen
(2019), daginik sahiplik yapisi olan firmalarda, bor¢ oraninin yiiksek oldugunu ifade etmektedir.
Firmalar ¢ikar ¢atigmalarindan kaynakli temsil maliyetlerini azaltmak i¢in bor¢lanma egiliminde
olmaktadirlar. Javid ve digerlerine (2020) gore, hissedarlar firmanin uzun vadeli performansina
odaklanarak, uzun vadeli pozitif katki saglayacak projelere yonelirler. Dolayisiyla hissedarlar,
mevcut kaynaklarin gelecekte ortaya g¢ikacak daha iyi firsatin degerlendirilmesi igin bekleme
egiliminde olurlar. Yonetim miilkiyeti literatiir bilgilerinden hareketle yonetim miilkiyeti
firmanin mevcut gevsekliginin artmasma ve potansiyel gevseklik ile geri kazanilabilir
gevsekliginin azalmasina yol agmaktadir. Zou ve Xiao (2006), yabanci miilkiyetinin bor¢lanmay1
artirdigint ileri siirmiistiir. Bunun temelinde ise asimetrik bilgi yatmaktadir. Ciinkii yabancilar,
firmayi igeridekiler kadar yakindan izleyemedikleri i¢in asimetrik bilgi problemi ile kars1 karsiya
kalmaktadir. Yabancilar bilgi asimetrisini azaltmak i¢in yoneticileri, kendileri disinda denetleme
mekanizmasi olarak gordiikleri bor¢lanmaya yonlendirmektedir. Yabanci hissedarlarin firmayi
borglandirma egilimleri mevcut gevsekligi azaltmasi, potansiyel gevseklik ve geri kazanilabilir
gevsekligi ise artirmasi beklenmektedir. Miilkiyet yogunlugunun artmasi ise yoneticilerin
istedikleri sekilde bor¢ oranlarini ayarlamalarini onlemektedir (Friend ve Lang, 1988; 18).
Miilkiyet yogunlugu vekalet maliyetlerini azaltir. Dolayisiyla biiyiik hissedarlar, firmanin vekalet
maliyetlerini gézeterek daha fazla bor¢lanmaya gerek olmadig1 goriisiindedirler (Irmak, 2023).
Ancak Brailsford vd. (2002), miilkiyet yogunlugu ile bor¢lanma arasinda pozitif iliski oldugunu
ve firma sahiplerinin yoneticileri denetlemek icin bor¢lanmaya yoneldigini ifade etmistir. Dogan
(2016) caligmasinda, en biiyiik ortagin ortaklik orani ile kaldira¢ arasinda pozitif iligki oldugunu
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ve bunun hakim ortagin mevcut konumunu korumak adina hisse ihraci yerine borg¢lanmaya
yonelmesi olarak agiklamustir. Driffield vd. (2007), Santos vd. (2014) ¢aligmalarinda da benzer
sonuglara ulagsmistir. Bu sebeple bu calismada, miilkiyet yogunlugunun mevcut gevsekligi
azaltmasi ve potansiyel gevseklik ile geri kazanilabilir gevsekligi artirmasi beklenmektedir.

Yonetim kurulu yapisi ise yonetim kurulu biiyiikligi ve bagimsiz yonetim kurulu iiyesi
degiskenleri ile 6l¢lilmiistiir. Y6netim kurulu tiyelerinin ¢oklugu firmanin stratejik kararlarda fikir
catismas1 yasayarak, ilgili finansal kararlarin alinmasimi zorlastirdig1 bilinmektedir. Bokpin ve
Arko (2009), yonetim kurulu biiyiikligiiniin firma kontroliinii zorlastirdigi ve miilkiyetin
paylasilmasi problemleri nedeniyle vekalet maliyetlerini artirdigini ifade etmistir. Firmalar
vekalet teorisinden kaynakli ortaya c¢ikacak maliyetlerden kagcinmak i¢in bor¢lanma egilimine
girebilirler. Dolayisiyla borglanma artis1 mevcut gevsekligi azaltirken, potansiyel gevseklik ve
geri kazanilabilir gevsekligi artirir. Yonetim kurulu bagimsizligr incelendiginde Evliyaoglu'na
(2020) gore, bagimsiz yonetim kurulu tiyeleri sirketin profesyonel yonetimine katki sunduklari
icin firmada asimetrik bilgi ve vekalet maliyetlerini azalttig: ifade edilmistir. Asimetrik bilgi ve
vekalet maliyetlerindeki azalma, hissedarlarin yeni yatirimlar i¢in temettiiden vazgegerek fonlart
sirkette birakmaya razi olmalar1 konusunda tesvik edecek ve firma borglanmadan kaginacaktir.
Tarus ve Ayabei (2016), yogun bagimsiz yonetim kurulu iiyesi olan firmalarin finansal olarak
giiclii oldugunu ve bor¢lanmadan kagindigini ifade etmistir. Bagimsiz yonetim kurulu iiyelerinin
firmalarin bor¢lanmalarini azalttigina iliskin literatiir kanitlarindan hareketle, mevcut gevsekligi
artirip, potansiyel gevseklik ve geri kazanilabilir gevsekligin artmasi1 beklenmektedir.

4. Literatiir Taramasi

Bazi literatiir kanitlar1 finansal gevseklik ile firma performansi arasinda pozitif iliskiyi teyit
ederken diger taraftan olumsuz etkinin varligini da tespit eden galigmalarda bulunmaktadir.
Finansal gevseklik ile firma performansi arasindaki iligkiyi inceleyen caligmalara asagida
deginilmistir.

Tang ve Peng (2003) orgilitsel gevsekligin firma performansina etkisini inceledigi
calismasinda, Cin teknoloji firmalarinda orgiitsel gevseklik ile firma performansi arasindaki
iligkiyi orgiitsel teori ve vekalet teorisi 6zelinde incelemistir. 55 firmanin iist yonetimine yapilan
anket ve 1532 firmanin finansal verilerinden olusan veri setinin analizi sonucunda, absorbe
edilmeyen (emilmemis) gevseklik igin orglitsel teori anlamli iken, absorbe edilen (emilen)
gevseklik icin vekalet teorisinin anlamli sonuglar verdigi belirlemistir. Ayrica ¢alisma sonucunda
gevseklik ile firma performansi arasinda egrisel iligskinin varligi tespit edilmistir.

Daniel vd. (2004), organizasyonel arastirmacilar tarafindan firma performansi ile gevseklik
arasinda kesin olmayan kanitlarin varligindan dolayr 1990-2000 yillar1 arasinda gevseklik ile
firma performansi arasindaki iliskiyi ampirik olarak ortaya koyan 66 arastirmadan 80 Ornege
dayanan bir meta analiz gergeklestirmistir. Analiz sonucunda, mevcut gevseklik, geri
kazanilabilir gevseklik ve potansiyel gevseklik ile firma performansi arasinda pozitif iliskinin var
oldugunu ve sektore bagli performansi kontrol eden g¢aligmalarin kontrol etmeyen c¢alismalara
gore daha giiclii pozitif iligkili oldugunu belirlemistir.

Kim vd. (2008) ¢alismalarinda, finansal gevseklik ile Ar-Ge yatirimlari arasindaki iliskiye
sahiplik yapisinin vekalet maliyeti teorisi kapsaminda etkisini incelemistir. Kore Menkul
Kiymetler Borsasi’nda 253 adet Ar-Ge yogun sanayi isletmelerinin 1998-2003 donemlerine ait
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verileri analiz edilmistir. Arastirma sonucunda, ekonomik durgunluk donemlerinde finansal
gevseklik ile Ar-Ge yatirimlari arasinda ters bir U iligkisinin varligi belirlenmistir. Gevseklik ile
firma performans1 arasindaki iliski farkli sahiplik yapilarina gore degiskenlik gdstermektedir.
Finansal gevseklik aile miilkiyetinde, Ar-Ge yatirimlari ile firma performansi arasindaki iliskiyi
olumlu yo6nde etkilemektedir. Diger taraftan kurumsal yatirimcilar ve yabanci miilkiyeti bu
iliskiyi negatif yonde etkilemektedir. Oerlemans ve Pretorius (2008) ¢alismalarinda, 6rgiitsel
gevseklik ile yenilik¢ilik arasindaki iliskiyi arastirmak i¢in 1998-2000 yillar1 arasinda Giiney
Afrika’da faaliyet gosteren 319 firmayi analiz etmistir. Yapilan analiz sonucunda, Orgiitsel
gevseklik ile yenilik¢ilik arasinda pozitif iliski belirlenmistir. Murro vd. (2016) ise, BM&F
Bovespa Borsasi’nda inovasyon Endeksi’nde yer alan 208 firmanin 2010-2012 yillar1 arasindaki
verileri, yenilikgilikler ile orgiitsel gevseklik iligkisini belirlemek amaciyla yaptigi ¢alismada,
gevseklik degiskenlerinin firma yenilikcilik diizeyleri {izerinde etkili oldugunu belirlemistir.
Sonug olarak potansiyel gevseklik ile geri kazanilabilir gevsekligi yiiksek olan firmalar
yenilikgiligi yiiksek firmalardir.

Latham ve Braun (2008), gevseklik ile firma performansi arasindaki iliskiyi ekonomik
durgunluk kosullar1 altinda incelemek i¢in 2001-2003 yillar1 arasinda faaliyet gdsteren 450
firmanin verilerini analiz etmistir. Analiz sonucunda, durgunlugun baglangicinda gevsekligin
firma performansini olumsuz yonde etkiledigini, ancak ekonomik durgunluk siiresi boyunca
finansal gevsekligin firma performansini olumlu etkiledigini belirlemistir.

Chiu ve Liaw (2009) calismasinda, mevcut gevseklik, geri kazanilabilir gevseklik ve
potansiyel gevseklik ile firma performansi arasindaki iliskiyi incelemek i¢in Taylan Borsasi’nda
1997-2005 yillar1 arasinda faaliyet gosteren teknoloji firmalarini incelemistir. Yapilan panel veri
analizi sonucunda, gevseklik ile firma performansi arasindaki iligskinin strateji ve organizasyonel
gevseklige gore farklilik gosterdigi belirlenmistir. Ayrica gevseklik ile firma performansi
arasinda U seklinde iliskinin varhigini tespit edilmistir.

Lee (2012), ¢alismasinda 1990-2008 yillar1 arasinda ABD’de faaliyet gosteren 1852 adet
firma ve Birlesik Krallik’ta faaliyet gosteren 280 firmanin verilerini analiz ederek, finansal
gevseklik ile firma performansi arasindaki iliskiyi analiz etmistir. Yapilan dinamik GMM
regresyon analizi sonucunda, ABD’de firma performansi ile finansal gevseklik arasinda negatif,
Birlesik Krallik’ta ise pozitif iliski tespit edilmistir.

Marlin (2014), birden fazla sektérde organizasyonel gevseklik farkliliklarini belirlemek
icin ABD’de 6 sektorde faaliyet gosteren halka agik 353 firmanin 2010 yili verilerini kullanarak
finansal gevseklik ile firma performansi arasindaki iligskiyi ve bu iliskide yonetim yapisinin
diizenleyici etkisini incelemistir. Yapilan GMM ve sabit etkiler GLS tahmin sonuglarina goére
gevseklik ile performans arasinda olumlu iligki belirlenmistir. Miilkiyet yapisimin bu iligki
iizerindeki etkisine iliskin yapilan analiz sonucunda, aile miilkiyetinin mevcut gevsekligi pozitif,
geri kazanilabilir gevsekligi negatif yonde etkiledigi belirlenmistir. Baglh firma sahipliginde de
benzer sonuglar elde edildigi goriilmektedir. Yabanci miilkiyetinin mevcut gevseklik tiiriinde
firma performansi tizerinde negatif diizenleyici etkisi ve potansiyel gevseklik tiiriinde ise pozitif
diizenleyici etkisi tespit edilmistir.

Kim vd. (2017), Kore Menkul Kiymetler Borsasi olan KOSDAQ’da listelenen 53 ilag
firmasinin 2010-2015 yillar1 arasindaki verilerini analiz ederek gevseklik kaynaklar ile firma
performans1 arasindaki iligkiyi arastirmislardir. Yapilan en kiiciik kareler regresyon analizi
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sonucunda potansiyel gevseklik ve mevcut gevseklik ile firma performansi arasinda ters U
seklinde egrisel iliski bulunmustur. Geri kazanilabilir gevseklik ile firma performansi arasinda ise
negatif iliski belirlenmistir. Analiz sonuglarina gore, potansiyel gevseklik ve mevcut gevseklik
belirli bir seviyeye kadar firma performansini artirirken, belirli seviyeden sonra gevsekligin artist
firma performansini olumsuz etkilemektedir. Geri kazanilabilir gevseklikteki artis ise firma
performansini diigtirmektedir.

Hailu vd. (2018), 2006-2015 yillar1 arasinda 13 Afrika iilkesinde faaliyet gosteren 457
firmanin verilerini analiz ederek finansal gevseklik ile firma performansi arasindaki iligkiyi analiz
etmislerdir. Firma performans gostergesi olarak aktif karliliginin incelendigi arastirmada, mevcut
gevseklik, geri kazanilabilir gevseklik ve potansiyel gevseklik ile firma performansi arasinda
pozitif iligki belirlenmistir.

Lin vd. (2020), kurumsal sosyal sorumluluk skoru ile firma performansi arasindaki iliski
ve finansal gevsekligin bu iliskideki roliinii aragtirmiglardir. Bu amagla, 2007-2016 yillar
arasinda Fortune en begenilen 100 ABD sirketlerinin verileri analiz edilmistir. Yapilan OLS
tahmin sonuglarinda firma performans gostergeleri olan ROA ve ROE ile finansal gevseklik
arasinda pozitif anlamli iligkinin varlig1 tespit edilmistir. Diger yandan, kurumsal sosyal
sorumluluk ile finansal gevseklik arasindaki iligskiyi belirlemek i¢in yapilan GMM analiz
sonucunda higbir iliski bulunamamustir.

Zhang vd. (2020) ¢alismalarinda, kurumsal hissedarligin finansal gevseklik ile yenilikg¢ilik
amaciyla yapilan yatirimlara etkisini belirlemeyi amaglamislardir. Bu amagla 2011-2018 yillar
arasinda Cin Menkul Kiymetler Piyasasi’nda 15 sanayi sektoriinde faaliyet gésteren 2.829
firmanin verilerini incelemislerdir. Yapilan GLS regresyon analizi sonucunda finansal
gevsekligin kurumsal inovasyon yatirimlarini artirdigi ve baskiya dayanikli kurumlarin bu iligkiyi
olumlu yonde yumusattigi ve baskiya dayaniksiz olan kurumlarda ise iliskiyi olumsuz yonde
yumusattigi tespit edilmistir.

Javid vd. (2020), finansal gevsekligin firma performansiyla iligkisini ve bu iliskide y6netim
yapisinin diizenleyici etkisini arastirmak icin 2009-2018 yillar1 arasinda Pakistan borsasinda
faaliyet gdsteren 131 firmay1 incelemislerdir. Firmalarin mali tablolarindan elde edilen veriler
GMM yoéntemi ile analiz edilmistir. Analiz sonucunda mevcut gevseklik ve potansiyel gevseklik
ile firma performans gostergesi olan ROA arasinda anlamli iliskiyi belirlemislerdir. Farkli
sahiplik yapilarinin marjinal etkilerini belirlemek i¢in yapilan analiz sonucunda, aile miilkiyetinin
ve bagl firma sahipliginin mevcut gevsekligi pozitif, potansiyel gevsekligi ise negatif yonde
etkiledigi belirlenmistir. Yerli ve yabanci sahipligin ise mevcut gevsekligi negatif yonde,
potansiyel gevsekligi yerli sahiplik negatif, yabanci sahiplik ise pozitif yonde etkilemistir.

Chu vd. (2021), 2005-2019 yillar1 arasinda Sanghay ve Shenzhen Menkul Kiymetler
Borsasi’nda islem goren 125 gayrimenkul sirketi verilerini analiz ederek finansal gevseklik ve
operasyonel gevsekligin firma performans gostergesi olan aktif karliligina etkisini
incelemislerdir. Analiz sonucunda, finansal gevseklik ile performans arasinda U seklinde iligkili
oldugu, operasyonel gevsekligin performans ile iliskisinin bulunamadigini ifade etmislerdir.

Cilingir Kara ve Yilmaz Tiirkmen (2024), gevseklik tiirlerinin firma performansi ve hisse
senedi fiyatlarina etkisini belirlemek amaciyla, 2013-2021 yillar1 arasinda BIST30’da arastirma
yapmislardir. Mevcut gevseklik, potansiyel gevseklik ve geri kazanilabilir gevseklik ile karlilik
ve performans gostergeleri arasindaki iliskiyi belirlemek i¢in yaptig1 panel veri analizi sonucunda,
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gevseklik tiirleri ile muhasebe temelli performans gostergeleri arasinda anlamli iligki
belirlenmistir.

5. Veri ve Metodoloji
5.1. Veriler ve Degiskenler

Gevsekligin mevcudiyet diizeyine, emilim diizeyine, yayilim diizeyine, takdir yetkisine,
kaynak mevcudiyeti ve kaynak tiiriine gore farkli tiirleri bulunmaktadir (Sahin ve Karaca, 2024).
Mevcudiyet diizeyine gore gevseklik; mevcut gevseklik, geri kazanilabilir gevseklik ve potansiyel
gevseklik olarak iice ayrilmaktadir (Gral, 2014). Bu calismada gevseklik tiirii i¢cin mevcudiyet
diizeyine gore gevseklik tiirleri kullanilmistir.

Finansal gevseklik ile performans arasindaki iliskiye yonelik literatiirde genellikle
muhasebe temelli performans gostergeleri kullanismis olup, piyasa temelli performans
gostergeleri ¢ok tercih edilmemistir. Bu calismada ise bunun aksine performans gostergeleri
olarak piyasa temelli performans gostergelerinden Tobin Q, Fiyat Kazan¢ Orani (F/K) ve Piyasa
Degerinin Defter Degerine Orani (PD/DD) degiskenleri kullanilmustir. Firma performansi,
finansal gevseklik disinda bagka degiskenlerden de etkilenebilmektedir. Bu faktorleri dikkate
almak icin varliklarin dogal logaritmasi kontrol degiskeni olarak kullanilmistir. Finansal
gevseklik ile firma performansi arasindaki iligki vekalet teorisi baglaminda ele alinmis ve
miilkiyet ve yonetim kurulu yapisinin gevseklik-performans iligkisindeki diizenleyici etkisine
odaklanilmistir. Bu amagla miilkiyet yapist i¢in yonetim miilkiyeti, yabanci miilkiyeti ve en
biiyiik i¢ hissedarm Herfindahl endeksi ile hesaplanan miilkiyet yogunlugu ve yonetim kurulu
yapisi i¢in, yonetim kurulu bagimsizligi ve yonetim kurulu biiyiikliigii diizenleyici degiskenleri
kullanilmistir. Calismada kullanilan tiim degiskenler Tablo 1’de yer almaktadir.

Tablo 1. Degiskenler Tablosu

Degiskenler Dligllsil;f::ll:::n Degiskenlerin Aciklamasi
Bagimh Degiskenler
. . ((KVYK+UVYK) + (Hisse Piyasa Fiyati * Odenmis
Tobin Q Tobin Q Sermaye)) /Aktif
Fiyat Kazang Orani FIK Hisse Fiyat: / (Net Kar / Odenmis Sermaye)
Piyasa Degerinin Defter (Hisse Fiyat1 * Odenmis Sermaye) / (Ana Ortakliga
o PD/DD s .
Degerine Orani Ait Odenmis Sermaye)
Aciklayic1 Degiskenler
Mevcut Gevseklik CO (Cari Oran)  Doénen Varlik / KVYK
Potansiyel Gevseklik BO (Borg Oran1)  Toplam Borg / Oz Kaynak
Gerl Ka;amlablhr SGA Satig, Genel ve Yonetim Harcamalari / Satislar
Gevseklik
Y 6netim Miilkiyeti YOM Yoneticiler tarafindan tutulan hisse oram
Yabanci Miilkiyeti YAM Yabancilar tarafindan tutulan hisse orani
Miilkiyet Yogunlugu MY 12581%1)1yuk ug;;-;lseian?:flselzrﬁndahl endeksi (Anh vd.,
Yonetim Kurulu - Bagimsiz yonetim kurulu iiyelerinin toplam iiyelere
< < YKBag.
Bagimsizlig orant
Yonetim Kurulu Biiyikligi YKBiiy Toplam yonetim kurulu iiye sayisi
Kontrol Degiskeni
Varlik Biiyiikliigi LogAktif Aktif toplaminin dogal logaritmasi

528



F. Irmak, “Finansal Gevseklik, Miilkiyet-Y&netim Kurulu Yapisi ve Firma Performansi Arasindaki Tliski:
BIST 100 Ornegi”

Calismanin veri seti 2018/Q1-2023/Q3 ddénemleri arasinda BIST100 endeksinde yer alan
firmalardan olusmaktadir. BIST100 endeksinde yer alan firmalar, 2023 iiciincii {i¢ aylik dénem
BIST Pay Endeksi kapsaminda yer alacak firmalara iliskin degisiklik sonrasi endekste yer alan
firmalar analize dahil edilmistir. Analiz donemi i¢inde borsada kesintisiz olarak islem goéren 61
firmanin ¢eyrek donemlik verileri isyatirim.com web sitesinden ikincil kaynak olarak elde edilmis
ve Excell programinda diizenlenerek Statal7 paket programi ile analiz edilmistir. Caligmada
firmalarin piyasa degerini hesaplamak i¢in kullanilan veriler ise, investing.com web sitesinden
elde edilmistir. Calismanin yatay kesiti T=61 ve zaman boyutu N=23’tiir. Caligma toplam
N*T=1403 gozlemden olusmaktadir.

5.2. Arastirma Hipotezleri

Klasik organizasyon teorisi savunuculari, finansal gevsekligin sagladigi esnekligin firma
performanst {izerinde olumlu etkisi oldugunu ifade ederken, vekalet maliyeti teorisi savunuculari
kaynak israfina dayanarak, gevsekligin firma performansi {izerinde olumsuz etkilerinin olacagini
ifade etmektedir (Lee, 2011; Hailu vd., 2018). Finansal gevsekligin varligi durumunda, firma
kaynaklariin israfinin 6nlenmesi igin izleme maliyetleri 6n plana ¢ikmaktadir. Bu anlamda
gevseklik ile vekalet maliyetleri arasinda firmanin dengeleme yapmasi i¢in yonetsel kararlarin
onemli oldugu diisiiniilmektedir. Literatiir kanitlarindan elde edilen bilgilere gore, finansal
gevseklik ile firma performansi arasindaki iliski i¢in olusturulan hipotezler Tablo 2’de
sunulmustur. Miilkiyet ve yonetim kurulu yapisinin sirketin finansal kararlari {izerinde etkili
olduguna iliskin verilen literatiir kanitlarina dayanarak miilkiyet ve yonetim kurulu yapisinin
finansal gevseklik ve firma performansi iizerinde diizenleyici etkisine iliskin hipotezler Tablo
2’de sunulmustur.

Tablo 2. Finansal Gevsekligin Firma Performansina Etkisi ve Miilkiyet Yapisi ile Yonetim Kurulu
Yapisinin Diizenleyici Etkisi icin Olusturulan Hipotezler

Kod Hipotez

H1l. Mevcut finansal gevseklik ile firma performansi arasinda pozitif iligki vardir.

H1l,  Potansiyel gevseklik ile firma performansi arasinda pozitif iliski vardir.

H1l.  Geri kazanilabilir gevseklik ile firma performansi arasinda pozitif iligki vardir.

Yonetim miilkiyeti, mevcut gevseklik ile firma performansi arasindaki iligkiyi olumlu yonde

22 etkilemektedir.
H2 Yonetim miilkiyeti, potansiyel gevseklik ile firma performansi arasindaki iliskiyi olumsuz yonde
etkilemektedir
Ho Y onetim miilkiyeti, geri kazanilabilir gevseklik ile firma performansi arasindaki iliskiyi olumsuz
°  yonde etkilemektedir.
H3 Yabanci miilkiyeti, mevcut gevseklik ile firma performans: arasindaki iligskiyi olumsuz yonde
®  etkilemektedir.
H3, Yabanci miilkiyeti, potansiyel gevseklik ile firma performans: arasindaki iliskiyi olumlu yonde
etkilemektedir
H3 Yabanci miilkiyeti, geri kazanilabilir gevseklik ile firma performansi arasindaki iliskiyi olumlu
¢ yonde etkilemektedir.
Ha Miilkiyet yogunlugu, mevcut gevseklik ile firma performansi arasindaki iliskiyi olumsuz ydnde
@ etkilemektedir.
Hay Miilkiyet yogunlugu, potansiyel gevseklik ile firma performansi arasindaki iliskiyi olumlu yonde
etkilemektedir
Hd, Miilkiyet yogunlugu, geri kazanilabilir gevseklik ile firma performansi arasindaki iligkiyi olumlu

yonde etkilemektedir.
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Tablo 2. Devamm

Yonetim kurulu bagimsizligi, mevcut gevseklik ile firma performansi arasindaki iliskiyi olumlu

Ha yonde etkilemektedir.
H5, Yonetim kurulu bagimsizligi, potansiyel gevseklik ile firma performansi arasindaki iliskiyi
olumsuz yonde etkilemektedir
H5 Y 6netim kurulu bagimsizligi, geri kazanilabilir gevseklik ile firma performansi arasindaki iliskiyi
¢ olumsuz yonde etkilemektedir.
H6 Yonetim kurulu biiyiikligii, meveut gevseklik ile firma performans: arasindaki iliskiyi olumsuz
®  yonde etkilemektedir.
H6s Yonetim kurulu biiyilikliigii, potansiyel gevseklik ile firma performansi arasindaki iligskiyi olumlu
yonde etkilemektedir
H6 Yonetim kurulu biyiikliigii, geri kazanilabilir gevseklik ile firma performansi arasindaki iligkiyi
¢ olumlu yonde etkilemektedir.
5.3. Yontem

Havuzlanmis en kiigiik kareler, iki asamali en kiigiik kareler, tesadiifi etkiler ve sabit etkiler
tahmincilerini kullanabilmek i¢in i¢sellik probleminin olmamas1 gerekmektedir. I¢selligin varlig
durumunda en kiigiik kareler tahmincileri tutarli sonuglar vermemektedir (Tatoglu, 2018).
Akimov ve digerlerine (2009) gore, dinamik panel analiz yontemleri karsilagilan igsellik
problemlerini ¢6ziilebilmektedir.

Birinci Fark GMM (GMM) ve Sistem GMM (S-GMM) olmak iizere iki temel dinamik
panel veri analizi tahmincisi bulunmaktadir. Arellano ve Bond (1991) tarafindan gelistirilen
GMM yatay kesitlerin etkilerini ortadan kaldirmak i¢in agiklayict degiskenlerin bir gecikmesini
alarak analize dahil etmektedir. Iki asamada analizin gerceklestirildigi bu ydntemde, birinci
asamada birinci fark ara¢ degisken olarak analize dahil edilmekte ve ikinci asamada ise en kiigiik
kareler yontemi ile tahminleme yapilmaktadir (Tatoglu, 2018). GMM tahmincisi N’in T’den
biiyiik oldugu durumlar igin gelistirilmistir (Mileva, 2007). GMM, panel verilerde en ¢ok tercih
edilen yontem olarak goriilmektedir (Akay, 2015). Arellano ve Bover (1995) tarafindan
gelistirilen S-GMM ydnteminde GMM yonteminden farkli olarak, fark alma yonteminde serilerin
birinci farkinin alinmasi veri kaybma neden olmaktadir. Bu nedenle serilerin farki yerine
degiskenin tiim donem degerlerinin ortalamasinin farki alinmaktadir (Tatoglu, 2018).

GMM yontemine gore yapilan analiz sonucunda tahmin sonuglarinin gegerliligi i¢in bazi
testlerin yapilamasi1 gerekmektedir. Analiz sonuglarini tutarliligina bu testler sonucunda karar
verilmektedir. Bu testlerden ilki Sargan testidir. Sargan testi, arag degiskenlerin gegerliligi igin
yapilan igsellik testidir. Bu test sonucunda araglarin digsal oldugu (p>0,05) belirlenmelidir
(iskenderoglu, 2008). Analizin gegerliligi i¢in basvurulan diger test ise Arellano ve Bond (1991)
tarafindan belirlenen AR1 ve AR2 testleridir. AR testleri spesifikasyon ve otokorelasyon
sorununu belirlemektedir. Biitiin olarak modelin anlamlilig1 ise Wald testi ile belirlenmektedir
(Akdag ve Iskenderoglu, 2018).

Calismada finansal gevsekligin piyasa temelli firma performansina etkisi, miilkiyet ve
yonetim kurulu yapisinin finansal gevsekligin firma performansi {izerinde diizenleyici etkisi,
birinci farklar tahmincilerinden Arellano ve Bond (1991) tarafindan gelistirilen Fark GMM olarak
da adlandirilan Genellestirilmis Momentler Metodu (GMM) tahmincisi ile analiz edilmistir.

Calismada kullanilan iki asamali GMM modeli asagidaki gibidir (Akdag ve Iskenderoglu,
2018):
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Yie = Bo + B1Yie—1 + B2X1; + BsLogAktif;, + 1y, (1)
Yie = Bo +B1Yie—1 + B2X1;: + B3 X2 +BsLogAktif;; + p; (2)

Esitlik 1 ve Esitlik 2°de yer alan; Yit (TOBINQiy, F/Ki: ve PD/DDi;) bagimli degiskenleri,
Yit1 (TOBINQit1, F/IK 1 ve PD/DDy1) bagimli degiskenlerin farkini, X1y mevcut gevseklik
(CO), potansiyel gevseklik (BO) ve geri kazanilabilir gevsekligi (SGA), X2;; farkli gevseklik
seviyeleri i¢in miilkiyet yapis1 ve yonetim kurulu yapisinin diizenleyici etkilerini, pi; hata terimini,
i sirketleri ve t zaman1 gostermektedir.

6. Bulgular ve Tartisma

Tobin Q performans gostergesi ile mevcut gevseklik, potansiyel gevseklik ve geri
kazanilabilir gevseklik arasindaki iliski ve bu iligkide miilkiyet yapisi ve yonetim kurulu yapisinin
diizenleyici etkisine iligskin fark GMM analiz sonuglar1 Tablo 3, 4 ve 5’te sunulmustur. Tahmin
sonuclarin gecerliligine iligkin yapilan analizler sonucunda; Sargan test istatistigi sonuglarinin
iic gevseklik tiirii icin de olasilik degerlerinin kritik %5 anlamlilik seviyesinden fazla oldugu ve
dolayisiyla arag degiskenlerin dissal oldugu belirlenmistir (Tablo 3-4-5). Otokorelasyon sonuglart
incelediginde, ii¢ gevseklik tiirti icin ARy degerlerinin birinci derecede negatif otokorelasyonlu ve
AR; degerlerinin ikinci mertebede otokorelasyon barindirmadig tespit edilmistir (Tablo 3-4-5).
Wald test sonuglarina gore {i¢ gevseklik tiirii i¢in de gelistirilen modellerin anlamli oldugu
goriilmektedir (Tablo 3-4-5).

Mevcut gevseklik ve geri kazanilabilir gevseklik ile Tobin Q arasindaki iligkinin pozitif
yonde oldugu ve bu iliskinin iki gevseklik tiirii i¢in %1 diizeyinde anlamli oldugu belirlenmistir.
Potansiyel gevseklik ile Tobin Q arasindaki pozitif iliskinin anlamli olmadig1 tespit edilmistir.
Model 1 GMM analiz sonuglarina gére H1, ve H1 kabul edilmis, H1, reddedilmistir. Y 6netimsel
miilkiyetin gevsekligin firma performansina etkisinde; mevcut gevseklik i¢in %1 diizeyinde
pozitif anlamli, potansiyel gevseklikte %5 diizeyinde negatif anlamli ve geri kazanilabilir
gevseklikte %10 diizeyinde negatif anlamli etkisinin oldugu belirlenmistir. H2 igin farkli
gevseklik tlirlinlin diizenleyici etkisini 6lgen Model 2 GMM analiz sonuglarina gore, tiim
hipotezler desteklenmektedir. Yabanci miilkiyet ile mevcut gevseklik ve geri kazanilabilir
gevseklikte %1 diizeyinde pozitif anlamli, potansiyel gevseklikte ise pozitif ancak anlamsiz iliski
tespit edilmistir. Model 3 ile analiz edilen H3 icin yalnizca H3. igin destekleyici sonug
bulunmustur. Miilkiyet yogunlugunun performans tizerindeki diizenleyici etkisinde; mevcut ve
geri kazanilabilir gevseklik tiirlerinde pozitif etki, mevcut gevseklik icin bu etki %1 diizeyinde
anlamli iken, potansiyel gevseklikte ise negatif anlamsiz etki belirlenmistir. Sonuglar, H4, ve
H4c’yi desteklemektedir. Finansal gevsekligin firma performansiyla olan iliskisinde ydnetim
kurulu bagimsizliginin diizenleyici etkisi incelendiginde; mevcut gevseklik tiiriinde %1
diizeyinde pozitif anlamli, potansiyel gevseklikte pozitif anlamsiz ve geri kazanilabilir
gevseklikte ise %1 diizeyinde negatif iligki belirlenmistir. Model 5 analiz sonuglarina gore, H5a
ve H5; desteklenmektedir. Yonetim kurulu biiyiikliigiiniin diizenleyici etkisi incelendiginde;
mevcut gevseklik tiirtinde %1 diizeyde negatif, potansiyel gevseklikte %10 diizeyinde pozitif ve
geri kazanilabilir gevseklikte %1 anlamlilik diizeyinde pozitif etki tespit edilmistir. Ynetim
kurulu biiyiikligiiniin diizenleyici etkisini belirlemek i¢in olusturulan Model 6 sonuglarina gore,
tiim gevseklik tiirleri icin Hipotez 6 kabul edilmistir.
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Tablo 3. Mevcut Gevseklik icin Tobin Q Performans Gostergesi GMM Tahmin Sonuclari

Degiskenler Model 1 Model 2 Model 3 Model 4 Model 5 Model 6
Tobin Q 0.0593***  0.0598*** (0.0570*** 0.0591*** 0.0593*** (.0592***
(1) (0.0009) (0.0010)  (0.0010)  (0.0009)  (0.0009)  (0.0009)
Tobin Qg 0.0284***  (0.028***  0.0269*** (0.0283***  0.0284***  (.0284***
(t2) (0.0004) (0.0004)  (0.0004)  (0.0004)  (0.0004)  (0.0004)
co 0.0014***  0.0014*** 0.0014*** 0.0096*** -0.0364*** 0.0203***
(0.0001) (0.0001) (0.0002) (0.0001) (0.0017) (0.0021)
g 0.1677***
CO*YOM (0.0313)
* 0.1403***
CO*YAM (0.0280)
* -0.0143***
Co*MY (0.0002)
*kkx
CO*YKBag. ?098335)
CO*YKBiy. (8:888(2))
LogAktif 0.2469***  0.2507*** (0.2323*** (0.2470***  0.2466*** (0.2472***
(0.0061609) (0.0061)  (0.0074)  (0.0059)  (0.0060)  (0.0060)
Sargan Test 51.2210 49.8963 52.7761 51.1518 51.2398 51.2355
Prob.>Chi2 0.0744 0.0937 0.0560 0.0753 0.0741 0.0742
AR(1) -1.0279 -1.0282 -1.0283 -1.0281 -1.0279 -1.0279
Prob.>z 0.3040 0.3039 0.3038 0.3039 0.3040 0.3040
AR(2) -0.5867 -0.5628 -0.4933 -0.5723 -0.05869 -0.5830
Prob.>z 0.5574 0.5736 0.6218 0.5671 0.5572 0.5598
Wald Chi2 13197.18 9270.53 10994.29  12938.73 13477.48 12917.93
Prob. 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Ara¢ Degisken Sayisi 42 43 43 43 43 43

Tablo 4. Potansiyel Gevseklik icin Tobin Q Performans Gostergesi GMM Tahmin Sonuclar

Degiskenler Model 1 Model 2 Model 3 Model 4 Model 5 Model 6
Tobin Q 0.0587*** 0.0591*** 0.0591*** 0.0587***  0.0587*** (0.0586***
) (0.0280)  (0.0009)  (0.0009)  (0.0009) (0.0009)  (0.0009)
Tobin Q 0.0280***  0.0283*** 0.0283*** 0.01811*** 0.0280*** 0.0280***
(t2) (0.0004)  (0.0004)  (0.0004)  (0.0004) (0.0004)  (0.0004)
BO 0.0003 0.0003 0.0002 0.0065 -0.0621 -0.0069*
(0.0002)  (0.0002)  (0.0002)  (0.0052) (0.0526)  (0.0044)
BO*YOM -0.0059**
(0.0034)

* 0.0054
BO*YAM (0.0047)

* -0.0231*

BO*MY (0.0223)

* 5 0.0011
BO*YKBag. (0.0007)

R 0.0006*
BO*YKBiy. (0.0000)
L ogAktif 0.2474***  0.2469***  0.2466*** 0.2474***  0.2474*** (0.2474***

9 (0.0060)  (0.0059)  (0.0061)  (0.0061) (0.0060)  (0.0060)
Sargan Test 51.0098 50.9953 50.9482 51.0189 51.0054 51.0269
Prob.>Chi2 0.0077 0.0774 0.0780 0.0771 0.0773 0.0770
AR(1) -1.0282 -1.0283 -1.0285 -1.0282 -1.0282 -1.0282
Prob.>z 0.3039 0.3038 0.3037 0.3039 0.3039 0.3039
AR(2) -0.5496 -0.5680 -0.5687 -0.5533 -0.5494 -0.5473
Prob.>z 0.5826 0.5700 0.5695 0.5800 0.5827 0.5842
Wald Chi2 11736.71  11883.62  12010.00 11742.42 11745.07  11739.75
Prob. 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Arag Degisken Sayisi 42 43 43 43 43 43

532




F. Irmak, “Finansal Gevseklik, Miilkiyet-Y&netim Kurulu Yapisi ve Firma Performansi Arasindaki Tliski:
BIST 100 Ornegi”

Tablo 5. Geri Kazamlabilir Gevseklik icin Tobin Q Performans Géstergesi GMM Tahmin
Sonuglari

Degiskenler Model 1 Model 2 Model3  Model 4  Model 5 Model 6
Tobin Q 0.0557***  0.0595***  0.0596*** 0.0562*** 0.0554*** 0.0552***
) (0.0008)  (0.0009)  (0.0009)  (0.0009)  (0.0008) (0.0008)
Tobin Q 0.0258***  0.0286***  0.0286*** 0.0682*** 0.0256*** 0.0264***
t2) (0.0003)  (0.0004)  (0.0004)  (0.0004)  (0.0003) (0.0003)
SGA 2.2273***  2.2430*%**  2.2668*** (.9589*** 4,7514*** 0.3205
(0.1594)  (0.1582)  (0.1633) (0.3152)  (0.6068) (0.5785)
. -2.7014*
%
SGATYOM (4.1934)
* 2.3963***
SGA*YAM (0.5680)
* 5.9146***
SCA™MY (1.1474)
-7.2979***
" y
SGA*YKBag. (1.8473)
. 0.3099***
" :
SGA*YKBily. (0.0235)
LogAktif 0.2517***  0.2446***  0.2438*** (.2758*** (.2493*** 0.2593***
(0.0076) (0.0060)  (0.0058)  (0.0069)  (0.2493) (0.0082)
Sargan Test 49.3979 50.1863 50.5809 51.2204 49.9573 50.0783
Prob.>Chi2 0.1020 0.0891 0.0832 0.0744 0.1042 0.0908
AR(1) -1.0272 -1.0283 -1.0283 -1.028 -1.0268 -1.0264
Prob.>z 0.3043 0.3038 0.3038 0.3039 0.3045 0.3047
AR(2) -0.3848 -0.5562 -0.5538 -0.4651 -0.3508 -0.4844
Prob.>z 0.7004 0.5780 0.5797 0.6418 0.7257 0.6281
Wald Chi2 9187.20 11473.91  11598.10 6131.26 9403.31 7836.43
Prob. 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Arag Degisken 42 43 43 43 43 43
Sayisi

Caligmada kullanilan diger piyasa performans gostergesi F/K’dir. F/K ile mevcut
gevseklik, potansiyel gevseklik ve geri kazanilabilir gevseklik arasindaki iligki ve bu iligki
iizerinde miilkiyet yapis1 ve yonetim kurulu yapismin etkisini belirlemek i¢in yapilan GMM
analiz sonuglar1 Tablo 6, 7 ve 8’de verilmistir. GMM analiz sonuglariin gegerliligi i¢in gerekli
olan igsellik probleminin tiim modeller diizeyinde olmadig1 ve araglarin digsal oldugu (p>0,05)
belirlenmistir. Analiz sonuglarinin gegerliligi etkileyen spesifikasyon ve otokorelasyon
sorunlarmni tespit etmek igin kullanilan diger analizler, Arellano ve Bond (1991) tarafindan
gelistirilen AR; ve AR; testleridir. AR degerlerinin anlamlilik diizeyinin en azindan AR2‘de
anlamsiz olmasi gerekmektedir. Tiim modeller i¢in AR: ve AR; degerlerinin p>0,05 oldugundan
otokorelasyon ve spesifikasyon problemi bulunmamaktadir. Tiim modellerin anlamliligin
gosteren Wald test sonuglarina gore, tiim modellerin anlamli oldugu belirlenmistir.

F/K ile tiim gevseklik tiirlerinin %1 anlamlilik diizeyinde pozitif iligkili oldugu belirlenmis
ve tiim finansal gevseklik tiirleri i¢in H1 hipotezi kabul edilmistir. Y dnetimsel miilkiyetin finansal
gevseklik ile firma performansi olan F/K arasindaki iliski incelendiginde; mevcut gevseklik tiiri
icin %5 diizeyinde pozitif anlamli, potansiyel ve geri kazanilabilir gevseklik i¢in %1 diizeyinde
negatif anlamli etki tespit edilmistir. Yonetimsel milkiyetin, finansal gevsekligin firma
performanst iizerindeki etkisini belirlemeye yonelik gelistirilen tiim hipotezler kabul edilmistir.
Yabanci miilkiyetinin F/K ile finansal gevseklik tiirleri lizerindeki diizenleyici etkisini 6lgen
Model 3’e gore; mevcut ve geri kazanilabilir gevseklik tiirleri i¢in %1 diizeyinde negatif anlamli
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ve potansiyel gevseklikte negatif anlamsiz etki tespit edilmistir. Bu dogrultuda H3a kabul edilmig
ve H3, ve H3; reddedilmistir. Miilkiyet yogunlugu diizenleyici degiskeninin F/K performans
gostergesi ile finansal gevseklik arasindaki etkisi incelendiginde; mevcut gevseklik tiiriinde %1
diizeyinde negatif anlamli, potansiyel gevseklik tiirlinde %10 diizeyinde negatif anlamli ve geri

kazanilabilir gevseklik tiirlinde %1 diizeyinde pozitif anlamli etkinin varligi belirlenmistir.
Bulgulardan elde edilen sonuglara gore, H4, ve H4. kabul edilirken, H4, reddedilmistir. Y6netim
kurulu bagimsizligr icin mevcut gevseklikte negatif anlamsiz, potansiyel gevseklikte %1
anlamlilik diizeyinde negatif ve geri kazanilabilir gevseklikte negatif etki belirlenmistir. GMM
analiz sonuglarma gore, Model 5 i¢in H5p kabul edilmistir. Yonetim kurulu biyiikligiiniin
diizenleyici etkisinin incelendigi Model 6 analiz sonuglarina gore H6. ve H6. reddedilmis, H6y,

kabul edilmistir.

Tablo 6. Mevcut Gevseklik i¢cin F/K Performans Gostergesi GMM Tahmin Sonuclar

Degiskenler Model 1 Model 2 Model 3 Model 4 Model 5 Model 6
FIK -0.1729*%** -0.1731*** -0.1741*** -0.1731*** -0.1729*** -0.1729***
1) (0.0002)  (0.0002)  (0.0002) (0.0001)  (0.0002)  (0.0002)
F/K Q -0.2214*%** -0.2216*** -0.2225*** -0.2209*** -0.2214*** -0.2213***

t2) (0.0003)  (0.0003)  (0.0003) (0.0002)  (0.0003)  (0.0003)
co 0.2400***  0.2405***  0.2450***  1.9012***
(0.0288)  (0.0290)  (0.0298)  (0.0141)
= 8.5732**
CO*YOM (3.7171)
. -95.7013%**
CO*YAM (2.9556)
" -2.7562***
CO*MY (0.0573)
o -9.4422
CO*YKBag. (0.6848)

.. 0.4155
CO*YKBiiy. (0.0392)
LogAktif 207.207*** 206.734*** 207.258*** 207.117*** 207.981*** 207.927***

(2.9289)  (2.9320)  (3.4663)  (3.0588)  (2.8742)  (2.8298)
Sargan Test 51.2099 51.3549 51.4107 51.8422 51.4512 51.4772
Prob.>Chi2 0.0745 0.0726 0.0719 0.0665 0.0714 0.0710
AR(1) -1.7290 -1.7291 -1.7287 -1.7356 -1.7294 -1.7293
Prob.>z 0.0838 0.0838 0.0839 0.0826 0.0837 0.0838
AR(2) 1.9219 1.9246 1.9085 2.001 0.0454 1.9277
Prob.>z 0.0546 0.0543 0.0563 0.0454 0.0542 0.0539
Wald Chi2 11.56 11.66 12.06 13.26 11.66 11.86
Prob. 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Arag Degisken Sayisi 42 43 43 43 43 43
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Tablo 7. Potansiyel Gevseklik icin F/K Performans Gostergesi GMM Tahmin Sonuclar:

Degiskenler Model 1 Model 2 Model 3 Model 4 Model 5 Model 6
K 0.1730%%  -0.1730%%  0.1730%%% -0.1724*%%  0.1767%*% -0.1730%*
) (0.0001)  (0.0001)  (0.0001)  (0.0002)  (0.0001)  (0.0001)
FK 02217%x  0.2217%%  [02217%% 02213k [0.0050%kk Q217w

2 (0.0002)  (00002)  (0.0002)  (0.0002)  (0.0002)  (0.0002)
8O 0.0240%%%  0.0291%%*  0.2005%%*  4.7703%%*  733797*** _p5g72*wx
(0.0059)  (0.0102)  (0.0022)  (0.8147)  (144751)  (0.4214)
BO*YOM 71,3049
(0.4025)

. -0.7785
BO*YAM 0179%)

. -18.1156*

BO*MY (3.1267)

cornes -220.06%**
BO*YKBag. (43.4269)

*YKBii 0.2193%%*
BO*YKBiiy. (0.0353)
LogAktif 207.21%%*%  207.383*** 207.405  209.887  200.070%** 206.69L%**

(3.0201)  (30142)  (30112)  (22922)  (2.8377)  (3.1760)
Sargan Test 521247 521155 521404 533101 518396 51,6371
Prob.>Chi2 0.0632 0.0633 0.0630 0.0507 0.0659 0.0690
AR() 11,728 11,728 1728 -1.7285 11,7286 17282
Prob.>z 0.0840 0.0840 0.0840 0.0839 0.0839 0.0840
AR(2) 1.9152 1.9169 1.9145 1.9277 1.9657 1.9185
Prob.>z 0.0555 0.0553 0.0556 0.0539 0.0493 0.0550
Wald Chi2 12.66 14.26 13.56 11.96 21.08 12.97
Prob. 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Arag Degisken 42 43 43 43 43 43
Sayisi

Tablo 8. Geri Kazanilabilir Gevseklik icin F/K Performans Gostergesi GMM Tahmin Sonuclar

Degiskenler Model 1 Model 2 Model 3 Model 4 Model 5 Model 6
F/K -0.1719*%**  -0.1712*** -0.1717*** -0.1746*** -0.1720*** -0.1659***
(t) (0.0002)  (0.0002)  (0.0002)  (0.0002)  (0.0002)  (0.0002)
FIK Q -0.2193***  -0.2196*** -0.2191*** -0.2230*** -0.2193*** -0.2144***

t2 (0.0003)  (0.0003)  (0.0003)  (0.0004)  (0.0004)  (0.0003)
SGA 604.489*** ©611.398*** 612.387*** 56.6867**  617.325*** 2152.95%**
(12.0196)  (11.7390)  (11.630)  (24.1037)  (169.811)  (34.793)
- -80.177***
SGA*YOM (7.9881)
* -16.212*%**
SGA*YAM (0.4839)
N 2479.25%%*
SGA™MY (49.5366)
SGA*YKBag. éﬁﬁgn
SGA*YKBily. E§1657'§é§’3
LogAktif 206.286*** 206.953 206.505 208.425***  206.27***  201.591***
(3.0081)  (2.9296)  (2.8814)  (2.8769)  (3.0170)  (3.0756)
Sargan Test 50.8979 52.4993 51.2059 52.8814 51.1174 49.3430
Prob.>Chi2 0.0787 0.0590 0.0746 0.0549 0.0757 0.1029
AR(1) -1.7286 -1.7285 -1.7285 -1.7337 -1.7287 -1.7276
Prob.>z 0.0839 0.0839 0.0839 0.0830 0.0839 0.0841
AR(2) 1.9068 1.9144 1.9068 2.0214 1.9087 1.8001
Prob.>z 0.0566 0.0556 0.0565 0.0432 0.0563 0.0718
Wald Chi2 14.15 15.83 14.18 19.35 14.64 13.94
Prob. 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Arag Degisken Sayisi 42 43 43 43 43 43
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Piyasa performans gostergesi olarak kullanilan PD/DD bagimli degiskeni igin, finansal
gevseklik tiirlerinin performansla iliskisi ile miilkiyet ve yonetim yapisinin bu iliski tizerindeki
diizenleyici etkisini analiz etmek i¢in yapilan GMM analiz sonuglari, Tablo 9, 10 ve 11°de
verilmistir. Regresyon modelinin gegerliligi icin yapilan testlerden Sargan test sonucuna gore tiim
modeller i¢in p degerinin %5’den biiyiik oldugu ve igsellik probleminin bulunmadigi
belirlenmistir. Otokorelasyon ve spesifikasyon problemi i¢in yapilan AR testlerinden birinci ve
ikinci derecede AR degerlerinin anlamlilik seviyesinin %5 kritik degerin istiinde oldugu,
modeller icin otokorelasyon ve spesifikasyon probleminin bulunmadigir belirlenmistir.
Olusturulan modellerin anlamliligini belirleyen Wald test sonuglarina gore, tiim modellerin
anlaml oldugu tespit edilmistir.

Tablo 9. Mevcut Gevseklik icin PD/DD Performans Gostergesi GMM Tahmin Sonuclari
Degiskenler Model 1 Model 2 Model 3 Model 4 Model 5 Model 6
0.2114*** (0.21192*** 0.2104*** 0.2114*** 0.2119*** (0.2118***

PD/DDy (0.0020)  (0.0020)  (0.0020)  (0.0020)  (0.0019)  (0.0020)
PDIDD 0.1009%**  0.1009***  0.1002*** 0.1014*** 0.1018*** 0.1015%**
«2) (0.0009)  (0.0009)  (0.0009)  (0.0009)  (0.0009)  (0.0009)
co 0.0023***  0.0022***  0.0023*** 0.0156*** -0.0520*** (0.0549%**
(0.0007)  (0.0007)  (0.0007)  (0.0006  (0.0045)  80.0029)
COYOM 0.2928%**
(0.0390)
. 0.0488
CO*YAM (0.0294)
. -0.0218%**
CO*MY (0.0009)
. § 0.1596%**
CO*YKBag. (0.0131)

. -0.0089%**
CO*YKBiiy. (0.0005)
LogAKtif 1.0783***  1.0865%** 1.06963*** 1.0726%** 1.0731%** 1.0653***

(0.0176)  (0.0167)  (0.0209)  (0.0176)  (0.0161)  (0.0177)
Sargan Test 4657203  47.6931  46.1803  46.4747  47.3175 46.7983
Prob.>Chi2 0.1604 0.1347 0.1701 0.1627 0.1429 0.1549
AR(1) -1.2267  -1.2262  -1.2263  -1.2267  -1.2263 -1.2261
Prob.>z 0.2200 0.2201 0.2201 0.2199 0.2201 0.2201
AR(2) -1.1912  -1.1902  -1.1843  -1.2569  -1.1859 -1.2084
Prob.>z 0.2336 0.2340 0.2363 0.2301 0.2357 0.2269
Wald Chi2 15777.58  16181.99  15828.23  18005.41  19709.77  14825.40
Prob. 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Arag Degisken Sayisi 42 43 43 43 43 43

Mevcut gevseklik, potansiyel gevseklik ve geri kazanilabilir gevsekligin piyasa performans
gostergesi olan PD/DD’ni pozitif yonde etkiledigi ve bu etkinin mevcut gevseklik ve geri
kazanilabilir gevseklik tiirlerinden %1 diizeyinde anlamli, potansiyel gevseklik tiiriinde ise
anlamsiz seviyede oldugu belirlenmistir. Analiz sonuglarina gére H1, ve H1. hipotezleri kabul
edilmis olup, Hlp hipotezi reddedilmistir. Miilkiyet yapisimin finansal gevsekligin firma
performansi degiskeni olan PD/DD ile iliskisi iizerindeki diizenleyici etkisini belirlemek igin
Model 2, 3 ve 4 i¢in yapilan analiz sonuglar1 incelendiginde; Model 2’de olusturulan yonetimsel
miilkiyetin diizenleyici etkisi i¢in tim gevseklik tiirlerinde %1 diizeyinde anlamli iligki
belirlenmis ve bu iliski mevcut gevseklikte pozitif yonlii iken potansiyel gevseklik ve geri
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kazanilabilir gevseklikte negatif yondedir. Y onetimsel miilkiyet i¢in olugturulan H2 hipotezi, tiim
gevseklik tiirleri icin kabul edilmistir. Diger miilkiyet yapist degiskeni olan yabanci miilkiyeti
icin olusturulan Model 3 analiz sonuglarina gore, mevcut gevseklikte anlamsiz negatif iliski
bulunarak H3: hipotezi reddedilmistir. Potansiyel gevseklikte %1 diizeyinde ve geri kazanilabilir
gevseklikte %10 diizeyinde pozitif iliski tespit edilerek H3, ve H3. hipotezleri kabul edilmistir.
Miilkiyet yapisi i¢in son degisken olarak kullanilan miilkiyet yogunlugu i¢in olusturulan Model
4’e gore, mevcut gevseklik icin pozitif ve geri kazanilabilir gevseklik i¢in ise negatif iliski
bulunmusken, her iki degisken i¢in de anlamlilik diizeyi %1 oldugundan H4,ve H4. hipotezleri
kabul edilmistir. Potansiyel gevseklik igin ise beklentinin aksine %10 diizeyinde negatif anlamli
iligki belirlenmis ve H4y hipotezi reddedilmistir. Yonetim kurulu yapisina iliskin diizenleyici
degiskenlerin finansal gevseklik ile PD/DD performans: iizerindeki diizenleyici etkilerinde;
mevcut gevseklik ve potansiyel gevseklik i¢in olusturulan hipotezlerin %1 anlamlilik seviyesinde
desteklendigi, geri kazanilabilir gevseklikte ise her iki yonetim kurulu yapist degiskeni igin %10
anlamlilik seviyesinde olusturulan hipotezlerin desteklendigi belirlenmistir. Bulgular sonucunda
H545,c Ve Hb4b,c desteklenmistir.

Tablo 10. Potansiyel Gevseklik icin PD/DD Performans Gostergesi GMM Tahmin Sonuclar:
Degiskenler Model 1 Model 2 Model 3 Model 4 Model 5 Model 6
0.2111***  0.2115***  0.2114***  0.2115***  0.2116***  0.2114***

PD/DDy (0.0018)  (0.0018)  (0.0018)  (0.0018)  (0.0018)  (0.0018)
°D/DD 0.1009%**  0.1010%**  0.1010%**  0.1010%**  0.1017***  0.1010%***
2 (0.0008)  (0.0008)  (0.0008)  (0.0016)  (0.0009)  (0.0008)
BO 0.0006 0.0001***  0.0004 0.0049%**  0.2726***  -0.0263***
(0.0005)  (0.0002)  (0.0101)  (0.0016)  (0.0623)  (0.0010)
) -0.0510%**
*
BO*YOM (0.0013)
0.0101%**
*
BO*YAM (0.0052)
-0.0188*
*
BO*MY (0.0061)
3 -0.8177%**
BO*YKBag. (0.1868)
. 0.0022%**
BO*YKBiiy. (0.0000)

L oaAKtif 1.0793%**  1.0803***  1.0773***  1.0806***  1.0695%**  1.0799%**
g (0.0178)  (0.0179)  (0.0179)  (0.0177)  (0.0226)  (0.0179)
Sargan Test 46.7451  46.6857  46.7323  46.9351  45.6254 46.6619
Prob.>Chi2 0.1562 0.1576 0.1565 0.1517 0.1847 0.1582
AR(1) -1.2271 -1.2277 -1.2272 -1.2272 -1.2257 -1.2276
Prob.>z 0.2198 0.2196 0.2198 0.2197 0.2203 0.2196
AR(2) -1.1861 -1.1765 -1.1884 -1.1836 -1.1886 -1.1688
Prob.>z 0.2356 0.2420 0.2347 0.2372 0.2346 0.2425
Wald Chi2 1460350  26401.35  17064.75  18847.02  21369.62  19140.99
Prob. 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Arag Degisken 42 43 43 43 43 43

Sayisi
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Tablo 11. Geri Kazamlabilir Gevseklik icin PD/DD Performans Géstergesi GMM Tahmin

Sonuglari

Degiskenler Model 1 Model 2 Model 3 Model 4 Model 5 Model 6
0.2084***  0.2085***  0.2084***  (0.2068***  (0.2095***  (0.2084***

PDIDDy (0.0014) (0.0014) (0.0014) (0.0012) (0.0015) (0.0015)
PD/DDy 0.0988***  0.0988***  0.0988***  0.0988***  0.0996***  (0.0993***
’ (0.0007) (0.0007) (0.0007) (0.0006) (0.0007) (0.0007)
SGA 2.1285***  2.1148***  2.1577***  -0.6016 4.0200***  0.4490
(0.1770) (0.1756) (0.1779) (0.4006) (1.0309) (0.4092)
= -17.46%**
SGA*YOM (1.5591)
*
SGA*YAM ?66;‘7157)
* 13.0487***
SCATMY (1.6788)
*
SGA*YKBag. Eg'gggé)
*
p—— oz
LogAktif 1.0934***  1.0926***  1.0922***  1.1218***  1.0848***  1.0984***
(0.2093) (0.0209) (0.0209) (0.0247) (0.0234) (0.0208)
Sargan Test 47.9902 47.7228 47.6773 47.4762 47.3919 47.8626
Prob.>Chi2 0.1285 0.1341 0.1351 0.1394 0.1413 0.1311
AR(1) -1.2268 -1.2268 -1.2268 -1.2279 -1.2269 -1.2266
Prob.>z 0.2199 0.2199 0.2199 0.2195 0.2198 0.2200
AR(2) -1.1591 -1.1593 -1.1594 -1.1837 -1.1736 -1.1736
Prob.>z 0.2464 0.2463 0.2463 0.2365 0.2405 0.2406
Wald Chi2 22207.02 22151.89 22430.07 31670.40 20402.75 23310.70
Prob. 0.0000 0.0000 0.0000 0.0000 0.00000 0.0000
Arag Degisken
Sayist 42 43 43 43 43 43

Finansal gevsekligin firma performans gostergeleri olarak belirlenen piyasa bazl
performans gostergelerinden Tobin Q, F/K ve PD/DD ile iligkisi ve bu iligkide miilkiyet yapisi ve
yonetim kurulu yapisiin diizenleyici etkisi i¢in olusturulan hipotezlerin kabul ve ret durumlari
Tablo 12’de 6zetlenmistir.

Finansal gevsekligin firma performansi iizerindeki etkisine iliskin iki goriis bulunmaktadir.
Bunlardan ilki kaynak temelli ve davranigsal firma teorisi gibi klasik organizasyon teorilerine ait
goriis iken, ikincisi ise vekalet teorisyenlerinin goriisleridir. Kaynak temelli goriis, finansal
gevsekligin firmaya sagladigi serbestlik ve atil fonlarin potansiyel firsatlar yakalamada
saglayacagl avantaj ile firma performansini olumlu etkileyecegini, vekalet temelli goris ise
gevsekligin israfa yol acarak firma performansini olumsuz etkileyecegini ifade etmektedir.
Yapilan analizler sonucunda, BIST100’de faaliyet gdsteren isletmeler igin kaynak bagimlilig: ve
kaynak temelli goriisiin etkin oldugu yani Tablo 12°de de goriildiigl gibi gevsekligin performansi
olumlu etkiledigi sonucuna ulagilmistir. Elde edilen bulgular, Daniel vd. (2004), Chiu ve Liaw
(2009), Marlin (2014) ve Hailu ve digerlerinin (2018) c¢alismalar1 ile tutarlilik gosterirken,
potansiyel gevseklik ile firma performansi arasinda negatif iligki belirleyen Javid vd. (2020) ve
gevseklik ile performans arasinda higbir iligki olmadigini tespit eden Lin ve digerlerinin (2020)
calismalarindan farklilagsmaktadir.
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Tablo 12. Hipotezlerin Kabul-Ret Sonuglari

< Hipotezler Hp H. (Geri
gag}nll(h Gevseklik  Modeller 'ga (Mi\ﬁg t (Potansiyel Kazamlabilir
cgisken Tiirleri evseklik) - Govseklik)  Gevseklik)
H: (Performans) Model 1 v x 4
o H. (Y6netimsel Miilkiyet) Model 2 v v v
< Hs (Yabanci Miilkiyeti) Model 3 x x v
8 H. (Miilkiyet Yogunlugu) Model 4 v x v
= Hs (Yonetim Kurulu Bagimsizligr) Model 5 v x v
Hs (Yonetim Kurulu Biiyiikliigii) Model 6 v v v
H: (Performans) Model 1 v v 4
H. (Y6netimsel Miilkiyet) Model 2 v v v
v Hs (Yabanci Miilkiyeti) Model 3 v x x
= H. (Miilkiyet Yogunlugu) Model 4 v x v
Hs (Y6netim Kurulu Bagimsizligi) Model 5 x v x
Hs (Y6netim Kurulu Biiyiikligi) Model 6 x v x
H; (Performans) Model 1 v x 4
A H. (Y6netimsel Miilkiyet) Model 2 v v v
a Hs (Yabanci Miilkiyeti) Model 3 x v v
2 Hs (Miilkiyet Yogunlugu) Model 4 v x v
Hs (Y6netim Kurulu Bagimsizligi) Model 5 v x v
Hes (Yonetim Kurulu Biiyiikliigii) Model 6 v v v

Calismada gevseklik seviyesinin firma performansina etkisine ek olarak, vekalet teorisinin
kapsami genisletilerek gevseklik-performans arasindaki iligkide farkli miilkiyet ve yonetim
yapilarinin etkileri incelenmistir. Ilk olarak miilkiyet yapisi tiirlerinden yonetimsel miilkiyetin,
firmalarin mevcut gevsekligi ile firma performansi arasindaki iliski iizerindeki diizenleyici
etkisinin analiz edildigi Model 2’de, Tobin Q ve PD/DD performans gostergelerinde anlamli iliski
belirlenmis ve H2a kabul edilmistir. Yonetimde s6z sahibi hissedarin ortaklik oranindaki artis,
firmada vekalet maliyetlerini azalttig1 ve bu durumun, vekalet maliyetlerinden kaginmak i¢in
bor¢glanmaya bagvurulmasinin Oniine gegerek, firmanin nakit mevcudunda artisa gidildigi
diistiniilmektedir. Bu bulgular, dagimik sahipligin bor¢lanmay1 artirdigini belirten Karabiyik
(2011) ve Ozen’in (2019) calismalari ile tutarhlik gostermektedir. Yine potansiyel gevseklik ve
geri kazanilabilir gevseklik ile firma performansi arasindaki iligkiyi analiz eden Model 2 sonuglar1
incelendiginde, yoOnetimsel miilkiyetin negatif anlamli etkisi goriilmekte ve H2b,c kabul
edilmektedir. Potansiyel gevseklik ve geri kazanilabilir gevseklik seviyeleri {izerinde negatif
etkinin yine firmalarin kaynak kullanimindan kaginmasina bagli oldugu soylenebilir. Javid ve
digerlerinin (2020) de belirttigi tizere, hissedarlar uzun vadeli firma performansina odaklanarak
firma degerini artiracak firsatlar i¢in kaynak biriktirdigi seklinde yorumlanabilir.

Ikinci miilkiyet yapisi tiiri olan yabanci miilkiyetinin finansal gevseklik ile firma
performansi arasindaki diizenleyici etkisinin 6l¢iildiigi Model 3 igin yapilan analiz sonucunda,
farkli performans gostergeleri igin farkli gevseklik tiirleri analiz sonuglarinin birbirinden
farklilagtigi ve yabanci miilkiyetin diizenleyici etkisi ile ilgili kesin kanitlara ulasilamadig
belirlenmistir. Tobin Q ve PD/DD performans gostergelerinde pozitif etkinin belirlendigi ancak
bu etkinin F/K bagimli degiskeni icin devam etmeyerek negatif etkiye sahip oldugu tespit
edilmistir. Elde edilen bu sonuglarin, iilkenin kendine 6zgii riskleri ve son donemlerde yasanan
pandemi, savag gibi olumsuzluklarla 2018 yilinda baslayip glinlimiize kadar devam eden, yabanci
sahipligindeki diisiisten kaynaklanabilir. (MKK, 2024).
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Diger miilkiyet yapis1 tiirii olarak analize dahil edilen en biiyiik {i¢ hissedarin Herfindahl
endeksine gore hesaplanan miilkiyet yogunlugu degiskenin diizenleyici etkisini incelendigi
Model 4 sonuglarina gore; mevcut gevseklik ile geri kazanilabilir gevseklik i¢in olusturulan
hipotezler, ii¢ performans gostergesi igin olusturulan modelde (H4a,c) kabul edilmistir. Ancak
beklenenin aksine, potansiyel gevseklik tiiriiniin firma performansina etkisinin analiz edildigi
modelde, her bir performans gostergesi i¢in olusturulan hipoteze (H4c) destek bulunamamigtir.
Mevcut gevseklik tiri igin elde edilen bulgular, Brailsford ve digerlerinin (2002) calisma
sonuclarini destekleyerek firma sahipliginin artmasi durumunda, biiyiik hissedarlar firmanin daha
fazla borglanarak yoneticileri denetleme egiliminde olduklarini gostermektedir. Irmak’in (2023)
calismasinda belirttigi gibi, miilkiyet yogunlugunun bor¢lanmay1 azalttigi yoniinde goriisii
desteklenmemekte ve elde edilen bulgular Friend ve Lang’in (1988) ¢alisma sonuglart ile tutarlilik
gostermemektedir.

Yonetim kurulu yapisinin finansal gevseklik ile firma performansi arasindaki iligki
iizerindeki diizenleyici etkisini belirlemek i¢in yonetim kurulu biiylikligi ve yonetim kurulu
bagimsizlig1 degiskenleri analiz edilmistir. Y6netim kurulu bagimsizligi degiskeninin gevseklik
ile performans arasindaki iligki lizerindeki diizenleyici etkisinin analiz edildigi Model 5 analiz
sonuclarina gore, mevcut gevseklik tiirlinde Tobin Q ve PD/DD performans gostergelerinde
pozitif etki belirlenirken, F/K performans gostergesi i¢in olusturulan hipotez reddedilmistir. Geri
kazanilabilir ve potansiyel gevseklik i¢in olusturulan model analiz sonucunda, gevseklik ile
performans arasinda negatif etkinin varlig1 tespit edilmistir. Dolayisiyla bagimsiz yonetim kurulu
tyelerinin firmanin profesyonel yonetilmesine katki sunarak asimetrik bilgi ve vekalet
maliyetlerini azalttigin1 ifade eden Evliyaoglu (2020) ve bagimsiz yonetim kurulu sayisinin
firmay1 finansal olarak giiclii yaptigin1 ve gii¢lii firmalarin finansman ihtiyacinda bor¢lanma
yerine temettiileri kullanmayi tercih ettigini belirten Tarus ve Ayabei (2016) ¢alismalari ile tutarl
sonuglar elde edilmistir.

Diger yonetim kurulu yapist olan yonetim kurulu biiylikliigiiniin firma performansi ile
finansal gevseklik arasindaki diizenleyici etkisinin analiz sonuglarina gore, Tobin Q ve PD/DD
performansi igin elde edilen sonuglarin anlamli oldugu goériilmektedir. Tobin Q ve PD/DD
performans degiskeni i¢in yapilan analiz sonuglarinda, yonetimsel miilkiyet arttikga mevcut
gevseklik diismekte ve potansiyel gevseklik ile geri kazanilabilir gevseklik artmaktadir. Yonetim
kurulu tiye sayisinin fazlaliginin, karar alma siireglerinde kuruldaki ¢ok sesliligin fikir gatigmasina
neden oldugu, firmayir kontrol etmede problemler dogurdugu ve bu durumunda vekalet
maliyetlerini artirdig1 diigiiniilmektedir. Bu sebeple, firmalarin vekalet maliyetlerinden kaginmak
i¢in bor¢lanma egilimine girmis olabilecekleri diigiiniilmektedir.

7. Sonucg

Ekonomik ve sektorel belirsizlik donemlerinde sirketi korumak ve karsilagilan firsatlari
degerlendirebilmek adina firmaya 6nemli katkilar saglayan finansal gevseklik, saglamis oldugu
gevsek kaynaklarin kullanimu ile ilgili ortaya c¢ikabilecek kaynaklarin etkin kullanilmamasi
sorununu iceren vekalet maliyetlerine de yol acabilmektedir. Literatiirde finansal gevseklik ile
firma performansi arasindaki iligskinin varligi ve bu iligki {izerinde vekalet teorisi baglaminda
miilkiyet yapis1 ve yonetim kurulu yapisinin etkisinin Tiirkiye 6zelinde incelenmesinin literatiire
katki saglayacagi diisliniilmektedir. Bu amagla c¢alismada, finansal gevseklik ile firma
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performans1 arasindaki iliski ve bu iliskide miilkiyet yapisi ve yonetim kurulu yapisinin
diizenleyici etkisini arastirilmistir. Arastirma kapsaminda BIST100 endeksi igin 2018/Q1-
2023/Q3 donemleri arasinda, 2023 yilinin igiincii ii¢ aylik BIST Pay Endeksi’ne alman firmalar
aciklandiktan sonra BIST100’de yer alan ve analiz dénemi boyunca siirekli islem géren 61 firma
analize dahil edilmistir.

Elde edilen bulgulara gore, gevsekligin firma performansina etkisinde tiim gevseklik tiirleri
i¢cin calisma kapsaminda ele alinan performans gostergeleriyle belirlenen pozitif iliski, BIST100
endeksinde ¢alisma donemi i¢in kaynak temelli ve kaynak bagimliligi goriisiiniin gegerli oldugu
belirlenmistir. Yonetimsel miilkiyetin finansal gevseklik ile firma performans: arasindaki
diizenleyici etkisinin ele alindig1 modellerde, mevcut gevseklik ile firma performans: arasinda
pozitif anlamli, diger gevseklik tiirleri i¢in ise negatif anlamli iliski belirlenmistir. Ynetimsel
miilkiyet icin elde edilen bulgular incelendiginde, yonetimsel sahipligin vekalet maliyetlerini
azalttig1 disiiniilebilir. Dolayisiyla firmalarin atil fonlart elde tutmada kararli olduklari
sOylenebilir. Ciinkii yonetimi elinde tutan hissedarlar, firmanin kisa vadeli basarisindan ziyade
uzun vadeli basarisina odaklanmaktadirlar. Gelecek nesiller icin sirketinin devamliligini
saglamak isteyen yonetici hissedarlarin, firmanin karsilasabilecegi olagan disi riskler ve/veya
gelecekte ortaya ¢ikabilecek firsatlar i¢in fon biriktirdigi sOylenebilir. Yabanci miilkiyeti i¢in
olusturulan hipotezlerin gegerliligine iligkin kesin kanitlara ulagilamamaistir. Yabanci miilkiyetin
diizenleyici etkisinin farkli gevseklik tiirti ve farkli performans gostergelerinde karisik sonuglar
verdigi ve bu sonuglarin, Tiirkiye’de oOzellikle 2018 sonrast yabanci sahipliginden yasanan
diisiisten kaynaklandig1 diistiniilmektedir. Miilkiyet yogunlugunun diizenleyici etkisinin
arastirildigi hipotezler i¢in; mevcut gevseklik ile performans arasinda negatif anlamli, potansiyel
gevseklik ve geri kazanilabilir gevseklik ile performans arasinda pozitif anlamli diizenleyici etki
belirlenmistir. Bu durum, arastirma doneminde firmalarda biiyiik hissedarlarin sirkette baskin
olduklar ve vekalet sorunlarinin baskilanmasi yoniinde hareket ederek bor¢lanmayi artirma
egiliminde olduklarini gosterir. Finansal gevseklik ile firma performansi arasinda yonetim kurulu
biiylikliigliniin diizenleyici etkisi incelendiginde; mevcut gevseklik diizeyinde negatif anlamli,
potansiyel gevseklik ve geri kazanilabilir gevseklikte pozitif diizenleyici etki belirlenmistir.
Yonetim kurulu biiytikliigii analiz sonuglarina gore, biiyiik kurullardaki karar almada yasanan
sorunlar, karmasa Ve ¢atismalarin vekalet sorunlarini beslediginden dolay1 firmalarin borglanma
ile vekalet sorunlarini agmaya calistigi sdylenebilir. Yonetim kurulu bagimsizliginin gevseklik ile
performans arasindaki iliskide; mevcut gevseklik icin pozitif anlamli, potansiyel ve geri
kazanilabilir gevseklik i¢in ise negatif anlamli diizenleyici etkinin varligi belirlenmistir. Elde
edilen bulgulara gore, bagimsiz yonetim kurulu, profesyonel yonetime katki sagladigindan
vekalet sorunlarinin azaldigi s6ylenebilir. Vekalet sorunlar1 azalan firma, denetim giicii nedeniyle
basvurdugu bor¢lanmaya ihtiya¢ duymayacaktir.

Elde edilen bulgulara gore, gevseklik kaynaklari firma performansina olumlu katkilar
sunmaktadir. Ancak olumlu katki {izerinde yonetim yapis1 ve miilkiyet yapisinin gevsekligin
firma performansina etkisi bakimindan degisiklik gostermektedir. Firma vekalet sorunlarini
kontrol altinda tutabildigi siirece, biriktirdigi gevsek kaynaklar ile performansini artirabilir.

Tiirkiye’de finansal gevsekligin firma performansina etkisini arastiran az sayidaki
calismadan birisi olan ve bu iliskide miilkiyet ve yonetim kurulu yapisinin diizenleyici etkisini ilk
kez arastiran bu ¢aligma ile literatiire dnemli bir katki saglanacag diistiniilmektedir. Uluslararasi
literatiir ¢aligmalarinda da 6zellikle yonetim kurulu yapisinin diizenleyici etkisinin arastiriimadigi
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ve bu calismanin uluslararasi literatiire de katki sunacagi disiiniilmektedir. Firma sahipleri,
ortaklar, yoneticiler, potansiyel yatirimcilar ve karar alicilara saglanacak olan pratik ¢ikarimda
ise bu ¢alisma; firma degerini maksimum yapacak gevseklik tiirii ve bu iliskiye miilkiyet ve
yonetim Kurulu yapilarimin etkisi konusunda bilgi sunacak ve ilgili kesimlerin, firmanin miilkiyet
ve yonetim kurulu yapisi ile gevseklik tiiriinii dikkate almasi konusunda yol gosterici olacaktir.

Bundan sonraki ¢aligmalarda, Tiirkiye 6l¢eginde belirli bir sektdre yonelik olmayan bu
arastirmanin sektorel farklilasma olmasi durumu gbz Oniine alinarak, farkli sektorler igin
tekrarlanmasinin literatiire ve pratik bilgi kullanicilarina katki saglayacagi diisliniilmektedir.
Pandemi, savas gibi olaganiistii donemleri igeren aragtirma doneminin, daha stabil donemi
kapsayan calismalarla tekrarlanmasi, sonuc¢larin gecerliligine iliskin ek katkilar saglayabilir.
lleride yapilacak ¢alismalarda vekalet teorisi baglaminda arastirmay: derinlestirmek adina, daha
farkli yonetimsel degiskenlerin etkisini belirleyebilmek igin, analize farkli yonetim yapisi
degiskenleri (yoOnetici cinsiyeti, egitim durumu, devlet miilkiyeti vb.) eklenerek ve muhasebe
performans gostergelerini de analize dahil edilerek gergeklestirilebilir. Bu ¢alisma, Tirkiye’de
gevseklik ile firma performans: arasindaki iliskiyi arastiran nadir ¢aligma olarak ve miilkiyet
yapisi ve yonetim kurulu yapisi degiskenlerinin vekalet teorisi baglaminda gevseklik ile firma
performansi arasindaki diizenleyici etkisini inceleyerek finans literatiiriine katki saglayacagi
diistintilmektedir.

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

Arastirmacilarin Cikar Catismasi Beyam
Bu ¢alismada herhangi bir potansiyel ¢ikar ¢catismasi bulunmamaktadir.
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THE RELATIONSHIP BETWEEN FINANCIAL SLACK, OWNERSHIP-
BOARD STRUCTURE, AND FIRM PERFORMANCE: EVIDENCE FROM
BIST 100

EXTENDED SUMMARY

Aim of the Study

A review of the literature covering the theories developed to date based on resource
dependence and agency theories, which are organizational theories, reveals that there are
ambiguous relationships between financial slack and firm performance and the role of the board
of directors in these relationships is complex. For this reason, this study aims to investigate the
relationship between existing, recoverable, and potential financial slack, which are the types of
financial slack, and Tobin's Q, PD/DD, and F/K, which are performance indicators, and the
regulatory effect of ownership structure and board structure variables in this relationship for the
enterprises operating in the BIST100 index in the 2018/Q1-2023/Q3 periods. In addition to
contributing to the literature on financial slack, which is rare in Turkey, this study is the first to
investigate the relationship between ownership structure and board structure and slackness and
performance.

The Literature

Loose resources, which emerge with the concept of organizational slack, refer to all the
resources that the organization has in order to sustain its existence. The concept of organizational
slack refers to the existing cash assets of the firm and the cash resources that the firm can create
in case of need. In the literature studies, it is seen that concepts such as buffer, idle resources, and
excessive assets come to the fore in the definitions of loose resources. Considering the literature
studies, it would not be wrong to evaluate financial slack as the totality of the resources that the
firm has and may have in the future. When the studies investigating the effect of slack on firm
performance are examined, it is seen that classical organization theorists and agency theorists
differ and both groups find sides in the studies. While behavioral theory and resource-based theory
developed by classical theorists state that various resources increase firm performance, agency
theorists argue that managers will waste resources and this will negatively affect firm
performance. As stated above, the results of the study show that there are views that support both
theorists. In this study, while determining the effect of financial slack on firm performance, on
the other hand, the regulatory effect of ownership and board structure on the relationship between
slack and performance is addressed by taking into account the effects of managers suggested by
agency theorists.

Results

In order to determine the effect of financial slack on firm performance, the data of the firms
in the BIST100 index for the 2018/Q1-2020/Q3 period were analyzed with the GLS method and
as a result of the analysis, it was determined that three types of slack increased firm market

e
547



Ekonomi, Politika & Finans Arastirmalar1 Dergisi, 2024, 9(3): 520-548
Journal of Research in Economics, Politics & Finance, 2024, 9(3): 520-548

performance. Management ownership, ownership concentration, the number of board members,
and the ratio of the number of independent board members to the total number of board members
are found to have different levels of effect between financial slack and firm performance for
different types of slack. The moderating effect of foreign ownership between financial slack and
firm performance is not clear.

Conclusion

An increase in firms' slack resources increases firm performance. The moderating effect of
the managerial ownership variable on the relationship between slack and firm performance is
found to be negative for the current type of slack and positive for the other two types of slack.
Mixed results were obtained in the models regarding the moderating effect of the foreign
ownership variable, and it is thought that this may be due to the decline in foreign ownership after
2018. The moderating relationship of ownership concentration between performance and slack is
found to be negative in the current slack type and positive in the other two slack types. Board
structure has a positive effect on current slack and a negative effect on recoverable and potential
slack. The board size variable has a negative effect on existing slack and a positive effect on the
other two types of slack.

As a result of the study, a positive relationship was determined between slack resources
and firm performance, and different levels of management and ownership structure were found
to have an effect on this relationship. Firm owners should take measures to reduce manager-
shareholder conflicts in order to increase firm performance with slack resources. While the
increase in managerial ownership supports the positive effect of slack resources, ownership
concentration prevents slack resources from remaining in the firm due to agency costs. On the
other hand, board independence can contribute to the monitoring of agency costs and improve the
slack-performance relationship by providing specialization. However, the difficulties in making
decisions in large board structures have a reducing effect on the positive effect of slack. It was
determined that the board size which makes it difficult to make decisions does not contribute to
the firm. Shareholders and managers should support an independent board with expert members
instead of a large board. These findings will contribute to firm owners, shareholders, managers,
potential investors, regulators, and other market participants regarding the importance of existing
slack for firm performance and the moderating effect of ownership and board structure on the
importance of slack.
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START-UP DEGERLEMESIi: YENIi BiR YONTEM ONERISi

Start-up Valuation: A New Method Proposal
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Oz

Bu arastirma, Tirkiye’de yeni kurulan teknoloji ve yenilik odakli fikir
asamasindaki girisimlerin (start-up’larm) degerlemesinde kullanilacak yeni bir
yontem gelistirmeyi amaglamaktadir. Bu ¢alisma, start-up’larm fikir veya
projelerinin 6lgeklenebilirligi, ekibinin niteligi, kurucularin sayisi, ekibin egitim
dereceleri, yatirimimin i¢inde bulundugu endiistri gibi bazi degiskenleri test etmek
suretiyle, degerlerini etkileyen etmenlerin neler oldugunu; bulunan bu etmenlerin
degeri ne kadar etkiledigini ve degerlemede ise yarayacak yeni bir yontem
gelistirmeyi amaglamaktadir. Tirkiye’de 2022-2023 doneminde kitle fonlama
platformlar1 (KFP) iizerinden tohum agamasinda satilan ya da girisim sermayesi
yatirim fonlar1 (GSYF) tarafindan birinci turda payi satin alman start-up’larin
yataykesit verilerinin ve Cobb-Douglas iiretim modelinin kullamldigi bu
calismada, normal en kiigiik kareler regresyon analiziyle s6z konusu start-up’larin
degerleri tahmin edilmistir. Arastirma sonuglari, Tiirkiye’deki KFP’lerce fonlanan
tohum isletmelerin hisselerinin degerleri i¢in yiiksek teknolojinin ve proje
ekibinin egitim derecelerinin 6nemli bir etkiye sahip oldugunu; GSYF’lerin satin
aldigr start-up’lar i¢in yapilan degerlemelerde ise, start-up’larin yiiksek
teknolojiye ve Olgeklenebilirlik Ozelliklerine sahip projelerinin nispeten daha
yiiksek etkiye sahip oldugunu gostermektedir. Arastirma sonucu, ABD gibi
gelismis ilkelerdeki start-up degerlemesinde kullamilan Berkus, puankarti
degerleme yontemi veya risk faktorlerini toplama ydntemi gibi degerleme
yontemlerindeki deger katsayilarmin Tiirkiye’ye uygulanmast halinde, ¢ok
gercekei sonuglar alinmayacagini; her {ilkedeki sirketlerin deger katsayilarinin
farkli olabilecegini gostermektedir.

Abstract

This research aims to develop a concrete new method for the valuation of start-
ups that have just been initiated or are still in their infancy period. In other words,
this study aims to develop a new valuation method for a business idea or
companies that are at the seed stage or prototype/ trial production stage by testing
some variables such as the scalability of the project, the qualification of the
leading and research team, the number of the founders, the degrees of the team
members, the industry in which the investment is made, etc. In this study, cross-
section panel data and Augmented Cobb-Douglas production function for start-
ups, which were sold through crowdfunding platforms or purchased by venture
capital investment funds in Turkey in the period of 2022-2023, are used. The
values of these start-ups were estimated with the ordinary least squares regression
analysis and it is shown that the high-tech projects and the project team's
education degrees have an important impact on the values of the start-ups funded
through crowdfunding platforms; while the valuations made by venture capital
funds show that start-ups with high technology and scalability characteristics have
relatively higher values. This study also shows that start-up models like Berkus,
scorecard valuation, or risk factors summation methods developed for high-
income countries like the USA might not be suitable for valuation of the start-ups
in developing countries like Turkey.
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1. Giris

Start-up sozciigii ilk defa 1976°da bugiinkii anlammdan biraz uzak olmakla birlikte,
Forbes tarafindan ‘elektronik veri isleme alamindaki start-up’lara yatirim yapmak gibi modasi
gecmis bir is" baglaminda kullamlmustir. Birley ve Westhead (1994), ingiltere icin yaptigi
aragtirmada, start-up’t kendi igini kurmak isteyen girisimcinin agtig1 kiigiik, bagimsiz ve yeni
igyeri olarak tanimlamaktadir. Granlund ve Taipaleenmaiki (2005), start-up’t bilgi ve iletisim,
biyoloji gibi yiiksek teknoloji alanlarinda ¢alisan ve hizla biiyiiyen yeni ekonomi girisimi olarak
aciklamaktadir. Buradan anlasilmaktadir ki, start-up tanimi 2000’den sonra giiniimiizdeki
anlamina yaklagmaya baglamistir.

Start-up’in giiniimiizde ifade ettigi anlam, daha ¢ok Wikipedia tarafindan yapilan
“olceklenebilir bir ekonomik modeli aragnirmak, gelistirmek ve kabul ettirmek iizere bir
girisimci tarafindan yiiklenilen girket veya proje” tanimina uymaktadir. Wikipedia’nin tanimina
gobre, bir start-up, gelencksel bir girisimden farkli olarak kurucusunun hedefledigi sade bir
amacin ¢ok lizerinde biiyiimeyi hedef almaktadir. Blackman’e (2023) gore, bir start-up, hizla
biiyliyen, isleri mevcutlardan farkli yapan, azimli ve yiiksek kabiliyetli kisileri ¢alistiran,
calisanlara yiiksek tutarda 6deme yapamasa bile onlara hisseden pay vererek tesvik eden, esnek
bir girisimdir. Is yapis tarzindaki farkliigin Snemi vurgulanirken, bunun g¢ok biiyiik bir
teknolojik farklilik olmasia gerek olmadigi da belirtilmektedir. Ornegin, Google kuruldugunda,
Yahoo, Lycos ve AltaVista gibi arama motorlart mevcut oldugu halde, Google’un arama
motorunun, websiteleri ve portallar arasinda baglanti kurarak tarama yapti§i i¢in arama
konusunda daha genis ve yetkin sonuglar ortaya koydugu ve hiikiimranligini kabul ettirdigi
ifade edilmektedir.

Her ne kadar, literatiirde start-up kavramu igin iizerinde uzlasilmis kesin bir tanim yoksa
da ¢ok genel olarak, start-up’lar i¢in tlizerinde goriis birligine varilan bazi 6zellikler vardir.
Damodaran (2009), start-up’larin ortak 6zelliklerini, ge¢misi olmayan veya ¢ok kisa olan, ¢ok
kiigiik bir gelir elde eden veya zarar eden, diizenli olmayan 6zsermaye veya yardimlarla ayakta
duran, batma olasilig1 ¢ok yiiksek, erken finansman esnasinda borg¢ veya destek alinan birgok
yatirimeinin soz sahibi olabilmesi nedeniyle, zaman zaman yonetim sorunlar1 olan, rakiplerine
gorece daha az likit varliklara sahip, yiiksek biiyiime saglayan girisimler olarak siralamaktadir.

Bu ozelliklere ilave olarak, start-up’lar, tercihen bir ekosistem iginde yer alan, geleneksel
iretim modellerinin diginda yeni teknolojileri, hatta en son c¢agdas teknikleri esas alan,
muhtemelen bir bulus, patent, faydali model, know-how ve/veya bir yenilikle (inovasyon)
sonuglanacak formiile, yazilima, tasarima veya projeye veya bunlara dair bir fikre sahip olan ve
fakat heniiz sermaye mallar1 yatirimlarini tamamlamamis, 6lgeklenebilir, dinamik ve esnek
girisimler olarak tanimlanmaktadir (Blank ve Dorf, 2012; Hernandez ve Gonzalez, 2016;
Altundal ve Bagar, 2020; Cavusoglu ve Goksu, 2024).

Basarili start-up’larin en Onemli o&zelliklerinden diger birisi de g¢esitli ekonomik,
teknolojik, finansal, ¢evresel (pandemik) engelleri veya iirliniin pazarda karsilastigi sorunlari
agmak icin pivot etme (kosullara gore evrilme) ozelligi gosterebilmesidir (Welter vd., 2021).
Ozdemir ve digerlerine (2024) gore, bir vaka analizinde agikladiklar: iizere hem idealist bir
ekibin varligi hem de pivot etme kabiliyeti, start-up’larin hayatta kalmasi i¢in hayati dneme
sahiptir.
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Yukaridaki agiklamalardan da anlasildig: {izere, start-up taniminda, sermaye mallarinin
yatirimindan daha ¢ok bir yenilik igeren fikirler ve projeler one ¢ikmaktadir. Damodaran’a
(2009) gore, start-up’larin en 6nemli 6zelligi inovasyon yapmak iizere kurulmus olmalaridir.
Ornegin, Amazon gibi bir sirketin, magazacilik yapan geleneksel bir marketler zincirinden
cikma olasiligr son derece diisiiktiir ¢iinkii bir start-up’in basarizlik halinde kaybedecegi sey,
geleneksel sirketlere gorece ¢ok daha kiigiiktiir. Bu bakimdan, ilk basta start-up’lar i¢in yatirim
mallar1 (makineler, fabrikalar vb.) geri planda kalmakta; her tiirli yeniligi (inovasyonu)
kapsayan gayrimaddi haklar 6ne ¢ikmaktadir (Vallejo-Alonso vd., 2015). Pena (2002), Ispanya
icin yaptig1 aragtirmada, start-up’larin hayatta kalmasi ve bilylimesi ig¢in en Onemli giiciin
gayrimaddi hak elde etmek oldugu sonucuna varmistir. Santisteban ve Mauricio (2021) da
Peru’daki teknoloji sirketleri i¢in yaptiklart arastirmada, start-up’larin hayatta kalmalarim
saglayacak 10 Olgiit arasinda en onemlilerinin, inovasyon, teknolojik rekabet ve calisanlarin
anlama kapasitesi olarak degerlendirmektedir.

Bu ¢ercevede denebilir ki, geleneksel is modellerinde, girisimei sahip oldugu sermayeye
gore yapacag isi sekillendirirken, bir start-up once hayal ettigi fikri ve projeyi gergeklestirmeyi
diistinerek ise baslamakta, daha sonra isin sermayesini ve finansmani da bu fikre gore
sekillendirmeye c¢aligmaktadir. Bu nedenledir ki start-up’lar genellikle projelerini
tamamlayamadan finansman sikintisina girebilmektedir. Bu durum, esasinda, start-up’larin
geleneksel is modellerine gore daha riskli olmasina neden olmakta ve dolayisiyla start-up’in
daha hizli bityimesi ya da erkenden batmasi sonucunu dogurmaktadir.

Start-up ekosistemi kavran Tiirkiye’ye batiya gérece daha gec girmistir. Ozellikle, planl
ekonomiye gecisle birlikte 1963°de kurulan TUBITAK’mn ve 1990’da kurulan KOSGEB’in
arastirma-gelistirme (Ar-Ge) harcamalarina, yenilikgi fikirlere verdigi tesviklerin artmasiyla ve
devaminda 2001 yilinda kabul edilen 4691 sayili Kanunla, teknoloji gelistirme bolgeleri, ya da
yaygin adiyla ‘teknopark’larin kurulmaya ve yayginlagsmaya baslamasiyla birlikte, iniversiteler-
girisimciler-kamu destekleri ve vergi tesvikleri ile yatirnmcilardan olusan ‘ekosistem’
altyapisinin 2000’li yillardan itibaren olustugu ve bdylece start-up’larin sayisinin hizla arttigi,
hatta 2010’dan sonra Tiirkiye’den 10’a yakin unicorn start-up bile ¢iktig1 goriilmektedir (Tekin,
2021).

Tiirk girisimcilerinin ve yatirimeilarinin artan yatirim talebini ve istahini kargilamak
izere, Sermaye Piyasasi Kurulu (SPK) tarafindan 2019’da yayimlanan Kitle Fonlama Tebligi
ile, start-up ekosistemine KFP katilmustir. 1996’dan itibaren kurulmaya baglayan girisim
sermayesi yatirim ortakliklarina (GSYO) ek olarak 2013’te yiirtirliige giren melek yatirimcilik
mevzuatl ve 2014°ten itibaren kurulmaya baslayan GSYF ile birlikte, genisleyen ekosistem ve
sermaye piyasasi, start-up’larin kitlesel finansman kaynaklarna erken asamalarda kavusma
imkanini getirmistir.

Biitin bu gelismeler, Tirkiye’de kurulmus olan s6z konusu ekosistem kapsaminda,
onemli bir start-up piyasasi da yaratmaya baslamistir. Bu c¢ercevede, sadece nitelikli
yatirimcilara degil, diger yatirimeilara ek olarak, tiim yatirimcilara agik hale gelmis bulunan
KFP’lerdeki start-up halka arzlari ve melek yatirim aglari vasitasiyla yapilan arzlar, start-up
degerleme faaliyetlerine de hiz kazandirmaktadir. Bu nedenle, tiim diinya literatiiriinde oldugu
gibi, start-up degerleme yontemleri lizerindeki aragtirmalar Tiirkiye’de de artmustir (Altundal ve
Bagar, 2020; Sahin, 2023; Sahin ve Arzova, 2024). Bu degerleme siireci, heniiz olgunlagmamus,
seri liretime gegmemis, diizenli bir gelirin ve nakit akisinin saglanmadig: ve fakat sahip oldugu
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fikir veya projesi ¢ok cazip oldugu halde yaptigi Ar-Ge harcamalar1 yarim kalan bu start-
up’larin finansal degerlerinin dogru bir bi¢imde belirlenmesi, ekosistemin adil, verimli ve etkin
bicimde c¢aligmasi ve en Onemlisi cazibesini korumasi bakimindan ¢ok biiyilk Onem
tagimaktadir. Ancak, start-up degerleme yontemleri, gelencksel yontemlere gore sayica ¢ok
olmakla birlikte daha karmasik olup, tizerinde de uzlasilmis bir yontem heniiz mevcut degildir.
Bunun bir sebebi de start-up’larin niceliksel oldugu kadar niteliksel yonlerinin de degerlemede
biiylik 6nem tastyor olmasidir (Altundal ve Basar, 2020).

Bu ¢aligma, start-up’larin degerlerinin belirlenmesi igin yerel kosullara uyarlanabilen yeni
bir yaklasim gelistirmek iizere, Tirkiye’deki start-up degerlerinin belirlenmesinde hangi
degiskenlerin etkili oldugu hususunu incelemektedir. Bu cergevede, start-up’larin degerini
etkiledigi diistiniilen 6lgeklenebilirlik derecesi, ekibin niteligi, egitim diizeyi, yatirimin i¢inde
bulundugu endistri gibi bazi endeks degiskenlerin start-up’in degerine yaptigi etki
arastirtlmakta ve start-up’larin degerlerinin birinci veya ikinci tur yatinmer goriismelerinde,
degerlerinin nasil belirlendigi hususunda yeni bir yontem veya niceliksel yaklasim gelistirmeyi
amaclamaktadir.

Bu galisma, start-up'lar i¢in Cobb-Douglas Uretim Fonksiyonu ve regresyon analizi
teknikleri kullanilarak bir start-up'in degerinin tahmin edildigi yeni bir yontem 6nermektedir.
Bu yontemin goreceli degerleme yaklasimi i¢in yeni bir yontem oldugu sOylenebilir, ¢linkii
mevcut start-up'larin yatirim sonrasi degerinden tiiretilen katsayilari ve s6z konusu start-up'in
Olceklenebilirligini, lider ekibin kapasitesini, endiistriyi ve diger 6zelliklerini dlgen degiskenleri
kullanmaktadir ki bu yaklagim heniiz literatiirde yer almamaktadir.

Calismanin asagidaki boéliimlerinde, once literatiirde mevcut olan start-up degerleme
yontem ve modellerini incelenecek, daha sonra, start-up degerlemesi i¢in bu ¢aligmada 6nerilen
model ag¢iklanip ve test edilecektir. Makale, test sonuglarinin degerlendirilip, 6zetlenmesiyle
sona erecektir.

2. Literatiir

Cagdas ekonomik sistemlerin en 6nemli amaglarinin basinda, ekonomik kaynaklardan en
etkin bigimde yararlanip, miimkiin olan en yiiksek ekonomik biiylimeyi ve katma degeri
yaratarak toplumlarin refah diizeyini artirmak gelmektedir. Biiylimeyi ve kalkinmay1 saglayacak
en Onemli kaynak ise beseri sermayedir. Beseri sermayenin yani insanoglunun gelisme ve
biiyiime kesifleri her yoniiyle ve 6zellikle de start-up’lar etrafinda bir araya gelen gen¢ insan
giiclinlin enerjik, dinamik ve yaratic1 yonlerine eskisine gorece daha ¢ok dnem vererek devam
etmektedir. Yeni ekonomi teorisinde iiretim fonksiyonlari, artik artan marjinal maliyet arz eden
geleneksel tiretim bigimini geride birakip, siirekli olarak azalan marjinal maliyet arz eden
internet, sosyal medya, yapay zeka, makine Ogrenmesi, artirilmis gergeklik, sanal gergeklik,
buiyiik veri (big data) analizi, finansal teknolojiler gibi olcekienebilir alanlar1 esas almaktadir.
Bu gelismelerin somut sonucu olarak ortaya ¢ikan Microsoft, Apple, Facebook, Google,
Whatsapp, Telegram, X (Twitter), Amazon, Alibaba gibi ¢ok basarili sirketlerin bir zamanlar
geng ve nispeten kiiciik ekipler tarafindan olusturulmus birer start-up oldugu bilindiginden, artik
biitiin ekonomiler, start-up’larin ekonomik biiyiime i¢in ne kadar dnemli oldugu hususunu
kaniksamis bulunmaktadir.
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Tiirkiye, gecikmeyle de olsa bu ‘yeni ekonomi’deki yerini almaktadir. Istanbul, diinyadaki
start-up ekosistemleri icinde 16’nc1 sirada yer alarak, onemli bir ekosisteme sahip oldugunu
gostermektedir (Tekin, 2021). Bu ilginin sonucu olarak Tiirkiye’de de hizla ¢ogalan start-
up’lar, kendi ikinci el pazarin1 da dogurmus bulunmaktadir.

Bu nedenlerle, start-up degerlemesi konusundaki ¢aligmalarin son yillarda hem diinyada
hem de Tirkiye’de belirgin bigimde arttigi goézlemlenmektedir. Ancak, bu alanda calisan
aragtirmacilarin tizerinde uzlastigi bir ortak nokta varsa o da start-up degerlemesinin olgun
sirketlerin degerlemesine gore ¢ok daha zor ve karmagik oldugu hususudur (Damodaran, 2009).

Literatlirde genel olarak ifade edildigi iizere, sirket degerleme isi, bir sirketin gelecekteki
performansiyla ilgili finansal tahmin yapma isidir (Benninga ve Sarig, 1997). Start-up’lar1 ve
genel olarak tiim isletmeleri degerlemek icin, bu igletmelerin varsa gecmis donem verilerini,
gelecekle ilgili projeksiyonlarini, sahip oldugu is fikrini veya modelini, patent ve yeniliklerini,
bulundugu pazari, firsatlarini, hedefini, kurucularin ve ekibinin niteliklerini, teknik kapasitesini,
satis ve pazarlama kanallarini, prototip mal veya hizmetin, benzer yatirrmlarin ve rakiplerin mali
durumlarini, risklerini, deneyimlerini, varsa gelirlerini, nakit akislarini, biiyiime potansiyelini,
Ol¢eklenebilirligini ve getiri-risk oranmimi belli Olglilerde ele alan ydntemleri incelemek
gerekmektedir (Dhochak ve Doliya, 2019; Moro-Visconti, 2019; Altundal ve Basar, 2020;
Damodaran, 2021; Campani vd., 2021; Sahin, 2023; Hayatul ve Rahadi, 2023; Ozdemir vd.,
2024).

Hayatul ve Rahadi (2023), start-up degerleme yontemlerini ‘niteliksel’ ve ‘niceliksel’ diye
ikiye ayirdiktan sonra, Berkus, Puan Karti ve Risk Faktorlerini Toplama yontemlerini niteliksel
grup altinda; First Chicago ve risk sermayesi yontemlerini de niceliksel yontem altinda
siralamaktadir. Bu c¢ergcevede, olgun sirketler icin sik¢a kullanilan yontemler de
kullanilabilmektedir. Bunlara en tipik o6rnek, indirgenmis serbest nakit akislari (ISNA)
Yontemidir. Start-up’lar, heniiz diizenli bir kazang elde etmedigi ve aktif varliklar1 genellikle
sadece bir gayrimaddi haktan (patent, faydali model, yenilik, yeni bir fikir, yazilim, bulus, proje,
vb.) olustugu i¢in piyasa garpanlari yontemi de uygulanamamakta; uygulansa bile, degerlemede
cok biiyiik sapma gostermektedir.

Damodaran (2009), geleneksel degerleme yontemleri icinde en ¢ok kullanilan ISNA
yonteminin, geng (young) sirketlerin degerlemesinde kullanilmasinin ¢ok zor oldugunu ¢iinkii
geng sirketlerin ne zaman istikrarli bir biiyiime asamasina gelecekleri ve hatta gelip
gelemeyecekleri bile belli olmadigindan, degerlemede degerin %90-100’iinii teskil eden
terminal degerin hesaplanmasinin neredeyse miimkiin olmadigini; bu yontemin kullanilabilmesi
icin mevcut formiilde, start-up’in hayatta kalma olasiligi ve anahtar insan kaynagimi tutma
iskontosunu yansitan diizeltmeler yapilmasi gerektigini ileri siirmektedir. Bu nedenle, carpanlar
ve karsilastirilabilir fiyatlama yontemi gibi goreceli degerleme (relative valuation) yontemlerine
basvurulabilecegini ancak bu yontemin de ¢ok zor bir yontem oldugunu belirtmektedir. Bu
zorlugun en 6nemli sebepleri arasinda, karsilastirilabilir rakiplerin bulunmasinda ve se¢imindeki
zorluklar ile ¢arpan katsayilarmin geng sirketlerdeki risk faktoriinii icermemesi hususlarini
saymaktadir.

Amerika’da 2000 yillarin baginda, 6zellikle melek yatirimeilar ve risk sermayesi fonlari,
start-up’larim hizli biliylime potansiyeli olanlarmi erken donemde kesfedip, yatirim yaparak
yiiksek oranli bir getiri elde etmeyi amagladiklarindan, heniiz gerceklestirmis oldugu somut bir
seri liretimi veya diizenli bir geliri olmamasina ragmen start-up degerlemesinde geleneksel aktif

553



I. Tutar & O. Orbey, “Start-up Degerlemesi: Yeni Bir Yontem Onerisi”

kiymetlere veya gelire dayali degerleme yontemlerinin disinda bir yontem arayisina
girmislerdir. Bu gergevede, ISNA, carpan katsayilari, aynisin1 yapma maliyeti, karsilastirilabilir
islem, defter degeri, tasfiye degeri, reel opsiyon, First Chicago, risk sermayesi, Berkus, puan
kart1 (scorecard), risk faktorlerini toplama yontemleri gibi teoride ve uygulamada ilgi ¢eken
bir¢ok degerleme yontemi dnerilmistir (Altundal ve Basar, 2020; Sahin, 2023).

Altundal ve Basar (2020), hem geleneksel degerleme modelleri baglig1 altinda gosterilen
ISNA ve carpan yontemlerini, hem de alternatif yontemler bashigi altinda yer alan risk
sermayesi yontemi, First Chicago yontemi, puan Karti yontemi, Berkus yontemi ve risk
faktorlerini toplama yontemini, {i¢ ayr1 ornek olaya uyguladiktan sonra elde ettigi sonuglari
kiyaslamig ve alternatif degerleme yontemlerinin genel olarak aktif veya gelir esasli geleneksel
yontemlerle elde edilen sirket degerlerinden daha gecerli ve anlamli oldugu sonucuna varmistir.
Bu kiyaslama sonucuna gore, ISNA yontemi yukari dogru ¢ok biiyiik; aktif varliklara ve gelire
dayali (F/K, PD/DD vb.) ¢arpanlar ise asagi dogru ¢ok biiyiik bir sapma gostermistir.

Sahin ve Arzova (2024), bir¢ok degerleme yontemini inceledikten sonra, First Chicago
yontemini hem ISNA yonteminden yararlanmasi hem de bu yéntemin, start-up’in basaril,
dengeli (veya gergekgi) ve basarisiz olmak {izere ii¢ muhtemel senaryonun esas alindigi agirlikl
ortalama degeri kullanmasi, diger bir deyisle, start-up’in basarisiz olma olasilifint da dikkate
almasi nedeniyle, avantajli bir yontem oldugunu ifade etmektedir.

Bu degiskenlere ek olarak, Citci ve Petekgi (2022), start-up’larin katildigi ITU Big Bang
gibi yarigmalardaki sunumlarda, iddia ve ifade edilen argiimanlarin bile alinan degerlemeye ve
toplanan finansmana etki ettigini gdstermektedir. Ozdemir vd. (2024), Canakkale’de bulunan bir
start-up’in basarisini ele alan vaka analizinde, start-up’larin yer se¢iminin, teknik servis ve
pazarlama maliyetiyle, her ne kadar farkli sehirlerde teknokentler kurulmus olsa da periferde
kurulan start-up’larm Istanbul ekosisteminin sagladigi faydalardan uzak kalmasimnin yarattigi
dezavantaj agisindan 6nemli bir role sahip olduguna isaret etmektedir. Fitza vd. (2013), start-
up’larin bulundugu iilkelerin, onlarin degerlerinin belirlenmesinde ne kadar rol oynadigini
arastirmig ve bir lilkedeki ekonomik, siyasi, kiiltiirel ve finansal kosullarin degerlemede 6nemli
bir etkiye sahip oldugunu bulmustur. Alexander ve Joseph (2016), yaptiklari istatistiki
aragtirmada, sosyal medyay1 ¢ok iyi kullanan ve/veya girisimin kurucu ortaklarinin yiiksek
hiinerlere sahip oldugu start-up’larin daha uzun siire hayatta kaldigi sonucuna varmustir.

Yukarida deginildigi iizere, literatiirde bahsedilen geleneksel yontemlere 6zgii zorluklari
agmak amaciyla, 1996’da Dave Berkus isimli bir melek yatirimei tarafindan birgok yatirimcinin
kolayca anlayabilecegi ve ayn1 zamanda teorik olarak ele alinan zorluklar1 ¢ok pratik bi¢cimde
derecelendiren (Berkus yontemi diye anilan) daha basit bir model onerilmistir (Berkus, 2016).
Berkus yontemini takiben, 2001°de, diger bir melek yatirimer olan Bill Payne tarafindan benzer
sekilde pratik ve biraz daha kapsamli olan puan karti (scorecard) yonteminin ve 2011°de
OhioTechAngels adli melek yatirimcilar grubu tarafindan risk faktorlerini toplama yonteminin
onerildigi goriilmektedir (Payne, 2011). Bu modellerin start-up degerleme uygulamasinda
Ozellikle son on yilda en ¢ok atif alan yontemler olmuslardir (Nasser, 2016; Montani vd., 2020;
Hayatul ve Rahadi, 2023). Ancak, bu yontemler start-up’larin sadece niteliklerine odaklanmis
ve deger belirleme siirecini yatirimci tarafindan atanan 6znel puan ve degerlere (puan basina
250,000 veya 500,000 dolar) dayandirmustir.

Bu ¢alisma, Berkus ve puan Kkart1 gibi niteliksel degerleme yaklasimlarda ABD start-
up’lart igin 6ngoriilen 250,000 ve 500,000 dolar gibi resen belirlenmis puan degerlerinin yerine,
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Tirkiye’nin kendi ekonomik gergeklerine uygun olarak tahmin edilmis puan degerlerinin
biiylime teorisine uygun bi¢cimde ekonometrik olarak tahmin edilmesine iliskin bir model
onermektedir. Ayrica, bu ¢aligmadaki yaklasimin nesnelligi, ayn1 modelin herhangi bir bagka
tilkenin ekosistemine uygulanmasina da imkan vermektedir. Ancak, bu yaklasimi agiklamadan
once, yukarida saydigimiz degerleme yontemlerinden start-up’lar i¢in en kullanigh olanlarinin
incelenmesi, bu ¢aligmadaki yaklasimin amacini daha agik bigimde gosterecektir. Asagidaki
boliimde bu inceleme yapilmaktadir.

2.1. Berkus Yontemi

Bu yontemde, start-up’lar bes adet 6zelligi acgisindan degerlendirilmektedir. ABD’deki
start-up’larin degerlemesi igin gelistirilmis olan bu yontemde, her bir 6zellik i¢in, isletmenin
degerine sifir ile 500,000 ABD dolar arasinda bir deger eklenmektedir. Berkus yonteminin
puanlamasina gore degerleme Tablo 1’deki gibi yapilmaktadir. Ancak, bu degerleme
Tiirkiye’deki veya bir baska gelismekte olan iilkedeki bir start-up igin yapiliyorsa, yine 500,000
ABD dolarinin m1 katsay1 olarak alinacagi sorusu simdiye dek heniiz ele alinmis ve cevaplanmig
degildir. Bu ¢alismada, bu sorunun cevabi da arastirilmaktadir.

Tablo 1. Berkus Yontemi

Her biri i¢in sifir ile 500,000 ABD dolar1 arasinda bir deger ekleyiniz: (ABD Dolarr)

Fikir (Temel deger)

Ornek Uretim Var m1? (Teknoloji riskinin él¢iitd)
Kalite Yonetim Ekibi (Uygulama riskinin 6lgiitii)

Stratejik Iligkiler Ag1 (Pazarlama kapasitesinin 6lgiitii)

Uretim veya Hizmet Satis1 Var m? (Seri iiretim riskinin 6lgiitii)

Toplam Deger

Kaynak: Berkus, 2016; Akkaya, 2019; Montani vd., 2020.

2.2. Puan Karti (Scorecard) Degerleme Yontemi

Puan Kart1 degerleme yontemi iki agamali bir yontemdir. Y6ntemin birinci asamasinda,
puanlanacak yedi adet Ozellikten her birinin, isletmenin bulundugu iilke ve endiistrideki
degerleri bulunur. Bulunan degerleri, Tablo 2’de gosterilen agirlikla (puanla) ¢arpilarak toplam
deger bulunur. Bu yontemin nasil uygulanacagi Tablo 2’de gosterilmektedir.

Tablo 2. Puan Karti Degerleme Yontemi

Endiistrideki Start-up

VPeLr]!re]n Ortalama Degeri
Deger (ABD Dolar)

Yonetim Ekibinin Giicii-(%0-%30 arast) %24
Firsatin Buyiikligi — (%0-%25 arast) %22

Uriin/Teknoloji — (%0-%15 aras1) %15

Rekabet Ortami — (%0-%10 aras) %4

Pazarlama/Satig Kanallari/Ortakliklar — (%0-%10 arast) %6

flave Yatirim Thtiyact — (%0-%5 arasi) %5

Diger Hususlar — (%0-%5 arasi) %4

Toplam Deger %100

Kaynak: Nasser, 2016; Montani vd., 2020.
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Tablo 2’de yer alan “ortalama deger”, bu yontemin uygulanmasinda, anahtar katsayidir.
Bu katsayi, her iilke ve endiistri icin ne kadar dogru bicimde belirlenebilirse, o kadar gercekei
sonug elde edilir. Ancak, en nihayetinde, bu rakam ortalama bir deger oldugundan, bir ortalama
degerin zafiyetlerini de tagimaktadir.

2.3. Risk Faktorlerini Toplama Yontemi

Risk Faktorlerini Toplama Yontemi, Puan Kartt Yontemine benzer bigimde, iki
asamalidir. Once, degerlemesi yapilacak olan isletmenin bulundugu iilke ve endiistrideki benzer
isletmelerin 12 adet 6zellik bakimindan degerleri bulunur. Eger, bu endiistriye ait degerler
bulunamiyorsa, her bir dzellik i¢in 250,000 ABD dolar1 ortalama deger verilir. Daha sonra,
yatirimeinin -2 ila +2 arasinda verecegi bir puanla bu deger ¢arpilir ve toplam deger bulunur.
Mesela, verilecek olan -1 puan igin toplam degerden (-1 x 250,000=) 250,000 diisiiliir; sifir
puanin herhangi bir etkisi olmaz veya +1 puan i¢in 250,000; +2 puan i¢in 500,000 eklenir. Risk
faktorleri yontemine gore, s6z konusu edilen 12 adet 6zellik ve yontemin bir Start-up’a
uygulanigt Tablo 3’te gosterilmektedir.

Tablo 3. Risk Faktorlerini Toplama Yéntemi (RFTY)

Puan Puanin Degeri (ABD Dolari) Isletmenin Degeri

(ABD Dolari)

Y 6netim 2 250,000 500,000
Isin Asamasi 2 250,000 500,000
Mevzuati/Politik risk -1 250,000 -250,000
Uretim riski 2 250,000 500,000
Satis ve pazarlama riski 1 250,000 250,000
Fonlama/sermaye bulma riski -2 250,000 -500,000
Rekabet riski 2 250,000 500,000
Teknoloji riski 2 250,000 500,000
Dava agilma riski 2 250,000 500,000
Uluslararasi risk 0 250,000 -
Itibar riski 1 250,000 250,000
Potansiyel sorunsuz ¢ikis (satis) -2 250,000 -500,000
Toplam Deger 2,250,000

Kaynak: Nasser, 2016; Montani vd., 2020.

Berkus yonteminde oldugu gibi, RFTY icin de her bir puanin degerinin her iilkede
250,000 ABD dolar1 mi olacagi yoksa yatirnmin bulundugu iilkeye gore mi bu degerin
belirlenmesi gerektigi, belirlenecekse, nasil belirlenecegi sorusu akla gelmektedir.

Altundal ve Basar (2020), alternatif yontemlerde yer alan 250,000 veya 500,000 ABD
dolar1 gibi degerlerin diger iilkelerde gecerli olmayacagini, bunun yerine 250,000 veya 500,000
lira olarak esas alinabilecegini; bunun da yatirim ¢arpaninin 10x olmasi nedeniyle, start-up’larin
ortalama 2,500,000 lira degere sahip olmasindan kaynaklandigi ifade etmektedir. Ancak, bu
oneri de belli olgiide bir keyfilik i¢erdiginden, bu konunun daha sayisal bir yontemle ¢oziilmesi
gerekmektedir. Bu ¢alismanin asagidaki kisimlarinda, bu sorunun cevabi da arastirilacaktir.
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2.4. Risk Sermayesi Yontemi

Risk sermayesi yontemi, ISNA yonteminden esinlenmistir. Bu yaklasimin getirdigi ilave
katki, bir start-up’in yatinm oncesi gelecekte yaratacagi nakit akiglarini karsilagtirilabilir
sirketlerin verileriyle ve carpanlariyla bulduktan sonra, bu degeri yiiksek bir iskonto oraniyla
giiniimiize indirgeyip, elde edilen yatirnm oncesi sirket degerinin, yatirim sonrasinda elde
edilecek net bugiinkii sirket degeriyle arasindaki farkin, yatirim yapmaya degip, degmeyecegini
hesaplama fikrine dayanmaktadir. Bu yontem, daha agik bi¢cimde soyle gosterilebilir (Montani
vd., 2020).

T
Pr, § Iy,
NBD}’atlrlm oncesi — ﬁ - ﬁ - Io,vc (l)
t=1
NBDygtirim sonrast = NBDyatirum sncesi + Yatirim Tutart owe) (2)

Denklemlerde yer alan; NBD net bugiinkii degeri, Pr,. Qirisim sermayesi sirketinin T
tarihindeki sirket degeri tahminini, R iskonto oranini, I; ,,. girisim sermayesi sirketinin tahmin
ettigi ilave yatirimlar1 ve I,y Qirisim sermayesi sirketinin yapacagi baslangi¢ yatirmmini ifade
etmektedir.

Bu analizden sonra, girisim sermayesi yatirim girketine verilecek asgari hisse payi, bu
sirketin yapacagi yatirim tutarinin yani sermaye artiginin bugilinkii degerinin, sirketin yatirim
sonrast degerine boliinmesi sonucunda bulunmaktadir (Damodaran, 2009). Yani, asgari
verilecek pay;

I 0,vc (3)

NBDyatlrlm sonrasi

olmaktadir. Diger bir ifadeyle, bir sirkete yatinm yapildiginda, elde edilen yatirim sonrasi
degerin, yatirim Oncesi degerle yatirimin toplamina esit veya biiylik olmas1 gerekir.

2.5. First Chicago Yontemi

First Chicago yontemi, girisim sermayesi yonteminin evrilmesi sonucunda gelistirilen bir
yontemdir. Bu yontemde, degisik senaryo varsayimlari ile degerleme galismasi yapilmakta ve
cikan degerlere verilen agirliklara gore agirlikli ortalama deger bulunmaktadir. Bu yontemde,
her biri farkli gerceklesme olasilig1 olan iyimser, orta ve en kotii senaryo diye adlandirilan {i¢
adet senaryo ele alinmaktadir.

Bu yontemde baslica {i¢ agama mevcuttur. Birinci agamada, sirketin, ¢ok iyi, ortalama ve
kotii sonuglar elde edecegi ii¢ degisik finansal performans tahmin edilmektedir. fkinci asamada,
sirketi elden ¢ikarincaya kadar elde edilecek serbest nakis akislari toplami ve ilaveten piyasa
carpanlar1 kullanilarak her bir senaryoda, sirketi veya faaliyeti elden ¢ikarma halindeki degeri
(maliyeti) hesaplanmaktadir. Elde edilen bu deger, terminal deger olmaktadir. Ugiincii asamada,
her bir senaryodan elde edilen nakit akistan ve terminal degerin toplaminin degerin net bugiinkii
degerinin, dnceden belli edilmis bir olasilikla ¢arpimi sonucu elde edilen agirlikli ortalama
deger bulunarak, sirketin nihai degeri hesaplanmis olmaktadir (Altundal ve Basar, 2020;
Montani vd., 2020; Sahin ve Arzova, 2024).
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2.6. Aynisim1 Yapma Maliyeti Yontemi

Bu yontem, hedefimizdeki veya elimizdeki start-up’in aynisini yapmanin maliyetini esas
almaktadir. Yontemin ana fikri, yatinmeinin, hazir bir igletmeyi satin alirken verecegi bedelin,
bu isletmenin aynisini kurmak icin gereken maliyetten fazla olmamasi gerektigi diislincesine
dayanir. Yontemin temel sorunu, isletmenin potansiyelini hesaplarken, maddi ve gayri maddi
bulus ve patent gibi haklarin ve yenilik¢i mal ve teknolojilerin dikkate alinmamasidir. Bu
yonteme, genellikle bir isletmenin sahip olabilecegi en diisiik degeri hesaplamak amaciyla
bagvurulmaktadir. Asagidaki boliimde, start-up degerlemesi i¢in bu ¢alismada 6nerilen yontem
agiklanmaktadir.

3. Arastirma Modeli

Yukarida agiklanan modellerin bir kismi genel kabul goérmiis modellerden ziyade sahsi
gbzleme ve kuvvetli varsayimlara dayanmakta, bir kismi ise sayisal analize dayanmaktadir.
Ornegin, Berkus, puan karti ve risk faktdrlerini toplama ydnteminde varsayilan exante puan,
katsay1 ve degerler, genellikle ABD gibi ¢ok gelismis start-up piyasalarindan elde edilmis sahsi
gozlemleri yansitmaktadir. Bu nedenle, bu yontemler, niteliksel yontemler diye
simflandirilmaktadir. Risk sermayesi yontemiyle, First Chicago yoéntemi ise, ISNA’dan
esinlendigi i¢in, isletmelerin saglayacagi serbest nakit akiginin net bugiinkii degerinin tahmin
edilmesine dayanmaktadir. Bu yontemler ise, niceliksel yontemler olarak adlandirilmaktadir.
Biitiin bu mevcut yontemlerin ortak 6zelligi, hi¢birinin yeni bir bulusu, bir yeniligi veya
muhtemel yeni bir tiriinii iiretecek faktorlerin nicelik ve niteliklerini dogrudan “bir agiklayici
degisken’ olarak dikkate almamasidir. Bu ¢alismada, dogrudan bir yenilik yapmis veya yapmak
iizere olan bir start-up’in gelismekte olan bir {ilkede mesela Tiirkiye’deki ekosistem ig¢indeki
muhtemel degerinin ne olabilecegini gosteren degiskenler kullanilarak tahmin yapilmaktadir.
Boylece aslinda, Tiirkiye gibi gelismekte olan {ilkelerde kullanilabilecek bazi puan ve
katsayilarin nasil iiretilmesi gerektigi hususunda bir yontem onerilmesi amaglanmaktadir.

Dhochak ve Doliya (2019), start-up’lar1 degerlemede ¢ok 6nemli olarak gordiikleri igsel
kaynaklar, endiistriyel kaynaklar ve network imkanlarmma dayanan stratejik yonetim
kuramlarindan yararlanilmasini 6nermektedir. Bu {i¢ ana baslikta topladiklar1 kistaslar1 ayrica,
girisimcinin kabiliyeti, liderlik vasiflari, yonetim ekibi, tek kurucu, ¢oklu kurucu, pazar
ozellikleri, mal farklilastirmasi, endiistri biiylime orani, dis baglantilar, is aginin (network)
buyiikliigl, is birligi imkanlar1 gibi 12 alt kistasa ayirmakta ve her birinin start-up degerine
etkisini belirlemek amaciyla ¢ok-kistasl karar alma teknigi olan fuzzy analitik hiyerarsi siirecini
(fuzzy AHP) 6nermekte ve test etmektedir. Hindistan’da faaliyette bulunan ¢ok sayidaki start-
up’m kurucu, yonetici ve ¢alisanlarindan topladiklari 25 adet anketi fuzzy AHP ile
degerlendirmisler ve start-up’larin degerini belirlemede en biiyiikk agirliga i¢sel kaynaklarin
sahip oldugunu; 12 adet alt kistas arasinda da en biiyikk agirliga sirasiyla yonetici veya
kurucunun dig baglantilarinin, girisimeisinin gegmis basarilariin ve baglantilarinin genisliginin
sahip oldugunu bulmuslardir.

Sudiyatno vd. (2020), Endonezya’da 2026-2018 doneminde halka agik sanayi firmalari
iizerinde yaptiklar1 regresyon analizleri sonucunda, sirket degerlerinin, en g¢ok sirketlerin
biiyiikliigiinden etkilendigini, bunun da karliliga ve yonetimin paydas olmasina bagl oldugunu
gozlemlemistir. Bu ¢alisma start-up’larin degeri konusunda dogrudan bir hiikiim 6nermese de,
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bu ¢alisma bakimindan yonetimin becerisine dikkate ¢ektigi ve regresyon analizlerini kullandig1
i¢in 6nem tasimaktadir.

Rakhmayil ve Yiice (2008), 1985-2005 doneminde faaliyette bulunan ¢ok uluslu
sirketlerin degerlemelerinde, S&P 500, S&P Midcaps, and S&P Smallcaps endekslerinden
aldiklar1 verilerle yaptiklar1 regresyon analizlerinde, yonetimin gecmis deneyimleri ile sahip
olduklart MBA derecesi gibi gostergelerin sirket degerlerinde ¢ok onemli rol oynadigini
gostermistir. Rakhmayil ve Yiice (2008), regresyon analizlerinde, yonetimsel beceriler ile sahip
olunan MBA derecesinin etkilerini kukla degiskenleri agiklayici degisken olarak kullanarak
bulmustur.

Campani vd. (2021), Brezilya’da 2013-2018 yillar1 arasinda bulunan 30 risk sermayesi
fonunun ve 130 adet kurucunun kamuya agik bilgilerinden yararlanarak, kurucularin
niteliklerinin, endiistrideki biiyiime oraninin ve genisliginin, network bityiikliigiiniin, verimlilik
oraninin, start-up deneyiminin, borsa pay indeksinin, sirketin yasinin, dotcom (internet saticisi)
olup olmadiginin, start-up’larin degeri {lizerindeki etkisini regresyon analiziyle incelemis ve iist
yonetimde yer alan kurucunun istatistiksel olarak start-up’larin yatirim sonrasi degerini (Start-
up’in yatirim sonrast degeri= Start-up’a risk sermayesi fonu tarafindan konulan sermaye/Satin
alinan ylizde pay) anlamli ve olumlu bigimde etkiledigini, diger degiskenlerin ise anlamsiz
sonuglar verdigini bulmustur.

Ba vd. (2021), Cin’de saglik alaninda kitle fonlamasi yoluyla mali destek saglayip,
33,409 proje arasindan yatirim yapilan 1,891 adet saglik yatirimi projesinin fon toplama
basarisin1 etkileyen degiskenlerin neler oldugunu regresyon analiziyle incelemistir. Bu
calismanin sonucunda, kukla degiskenler dahil niteliksel ve niceliksel olarak karisik olmak
iizere 25 ayr1 alani1 kapsayan degiskenin kitle fonlama basar1 yiizdesi (‘toplanan fon/amaglanan
fon’ rasyosu) iizerindeki etkileri ortaya konulmustur. Caligmanin sonucu, Cin’deki saglik
alanindaki kitle fonlamasi platformu yoluyla toplanan fonlarin, proje sahibinin sosyal
statiisiinden, yasinin geng olmasindan, yasadig1 bolgenin gayrisafi yurt igi hasilasinin (GSY1H)
yiiksek olup olmamasindan, sehirlesme oranindan, ailenin sosyal ve ekonomik statiisiinden,
projeye aracilik eden kurumun hayir kurumu olup olmamasindan, ¢6ziim Onerilen hastaligin
yaygin bir hastalik olup olmamasindan anlamli bi¢imde etkilendigini ortaya koymaktadir.
Ancak, bu arastirma, Cin’deki start-up’larin sayisal degeri konusunda herhangi bir analiz
icermemekte ve bu degiskenlerin, projenin veya toplanan fonun degerini ne kadar artirdigini
O6lgmemektedir.

Yukarida degindigimiz iizere, Start-up’larin heniiz fikir (tohum) asamasinda herhangi bir
somut hasilat, maliyet ve nakit akisi verisine sahip olmamasi nedeniyle, yatirnmcilarin kisisel
algilarina gore, risk, ekip, dlceklenebilirlik, sahip oldugu yenilik veya bulus, hak, yazilim gibi
degiskenleri kullanarak, start-up’in iginde bulundugu dilkenin ve endiistrinin de dikkate alindigi
ortalama bir deger olusturulmasi gerekmektedir. Ornegin, genellikle Silikon Vadisindeki start-
up’lar ile saglik bilimiyle ugrasan start-up’lar, teknoloji sirketlerine gorece daha yiiksek
degerlemeye sahip olmaktadir (Hudson, 2015).

Kisacasi, tanimi geregi start-up’lara iligkin heniiz herhangi bir gelir-gider ve nakit akis
verisi bulunmadigindan, bunlarin gelecekte elde edecekleri nakit akiglarini da tutarli bigimde
tahmin etmek ¢ok zordur. Damodaran’in (2009) da belirttigi gibi, bir start-up’in degerini,
mevcut aktif kiymetleri ile kaliteli biiylimeyi saglayacak aktif kiymetler i¢in ne kadar yatirim
yapilmasi gerektigi ve bunun getiri oraninin ne olacagi ve bu fikri icraata donustiirecek kilit
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personelin gelecekte projeye olan bagliligi belirleyecektir. Esasinda, kaliteli biiyiime igin
yatirimin getirisinin yatirimin maliyetinden ¢ok biiyiik ve siirekli olmasina dair bu kisa tanim,
biiyiik Ol¢iide start-up’in sahip oldugu cazip fikrin gerceklesmesine ve ortaya bir yeniligin
(inovasyon), bulusun veya faydali modelin vb.’nin ¢ikmasina bagl olmaktadir. Ozetle, herhangi
olgun bir sirket i¢in oldugu kadar bir start-up i¢in de sahip olunan yaratici fikir, iyi bir ekip ve
bunlarin kullanacagi yatirim sermayesine sahip olunmasi sarttir. Bu degiskenlerin verileri,
geleneksel muhasebe tekniklerini kullanan finansal tablolardan (bunlarin bilangoda mevcut
olmamasi nedeniyle) elde edilemedigine gore, geleneksellesmis yontemlerin disinda bagka
yontemlerin de uygulanmasi diigiiniilmelidir.

Bu nedenle, bu ¢alismada yenilik(inovasyon) yapmis olan ekonomiler igin literatiirde
sik¢a kullanilmis olan ‘Augmented (genisletilmis) Cobb-Douglas’ (C-D) iiretim fonksiyonunu
kullanilmas: amaglanmistir. Her ne kadar C-D iiretim fonksiyonu bir tilkedeki makro-iiretim
miktarini, makro-ekonomik biiylimeyi ve faktor verimliligini agiklamak i¢in formiile edilmis
olsa da bazi varsayimlarla makro ekonomik oldugu kadar mikro ekonomik tahminler igin de
kullanilabilecegini kabul etmek gerekir. Bir isletmenin degerinin, o isletmenin gelecekteki tiim
faiz, vergi, tiilkenme pay1 ve amortisman dncesi kazanglar (FAVOK (EBITDA): Earnings before
interest, tax, depreciation and amortisation) toplaminin iskonto edilmis halinin, uzun vadede,
baz1 kiigiik varsayimlarla, o isletmenin indirgenmis net serbest nakit akisina yakinsayacagi
varsayilabilir. Bu cergevede, C-D firetim fonksiyonu, bir igletmenin iiretim miktarini tahmin
etmede kullanilabiliyorsa, bu isletmenin degerini bulmak amaciyla da kullanilabilir. Ciinkii,
gelecekteki tiim tiretimden elde edilen gelirin fiyat artiglarinin olmadig1 bir ortamda yani sabit
fiyatlarla ¢arpimi sonunda bulunan deger, o isletmenin getirecegi gelirlerin toplamina ve nakit
akisina yaklagik bir degere sahip olacaktir.

Genigsletilmig C-D iiretim fonksiyonu asagidaki gibi ifade edilmektedir:
Q1) = A(t) * KO * L(t)P (4)

Esitlik 4’te yer alan; Q tiretim miktarini (Tim fiyatlarin sabit oldugunu varsayarsak, reel
kazang olarak da alinabilir), A toplam faktor verimliligini (Teknoloji diizeyi, inovasyon sayisi,
Ar-Ge harcamalarmin vb. etkisi), K sermaye (yatirim) mallarini, L beseri sermayeyi (Toplam
isglicii, ekip, calisan veya c¢aligabilir niifus), o {iretimin sermaye mallarina olan kismi
esnekligini, 3 Giretimin insan kaynaklarina olan kismi esnekligini ve t zamani temsil etmektedir.

Buradaki A(t) ifadesi, tiretime K ve L disinda yapan biitiin etkenleri kapsamaktadir.
Uretime katki yapan etkenlerin basinda, teknolojik gelismeye imkan veren inovasyonlar,
buluslar, yeni faydali modeller ve yeni is yapis tarzlar1 vb. gelmektedir. A(t), teknolojik
geligsmeler dahil her tiirlii nedenle meydana gelen toplam faktor verimliligini gostermektedir.
Ancak, matematiksel modelin tamimlanmasina gore, teknolojik gelismenin Sadece sermaye
mallar1 veya sadece isgiicii verimliligindeki artislar1 da gdstermesi saglanabilir. Ozetle, A(t) nin
iiretim modelinde yer almasinin nedeni, teknolojik gelismenin K ve L’nin verimliligini yalin bir
makinenin veya isgiiciiniin yapabileceginin c¢ok Tlistlinde artiracaginin varsayillmasidir
(Nicholson, 1989: 290-298).

Cobb-Douglas (C-D) iiretim fonksiyonu, dogrusal olmayan bir iiretim fonksiyonudur. Bu
fonksiyonun logaritmasi alindiginda ekonometrik olarak tahmin edilebilir (dogrusal) hale gelir:

LogQ(t) = ¢ + alogK(t) + B LogL(t) + u(t) 5)
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Esitlik 5°te, sabit katsayr (c=log A(t)), K ve L’nin haricinde, {iretimi etkileyen tim
degiskenleri, normal sartlar altinda, tiretimdeki yenilikleri veya krizleri; Q(t), gelecekteki tiim
gelirler ve dolayisiyla degerler toplamini (yani, V(t)’yi); L ise, projede yer alan kilit personeli
gostermektedir. Bu fonksiyon, igletmenin degerinin, ekibi ve sermaye mallarinin yani sira sahip
oldugu yeni fikir, bulus, uygulama vs. sayesinde iretimde saglanan yenilik ile
aciklanabilecegini ifade etmektedir.

Bu ¢alismada, yukaridaki genisletilmis C-D {iretim modeli kullanilarak, gelecekte bir
isletmede elde edilecek {iretimi tahmin edip, bu tahminleri bir finansal degerleme modeline
doniistiirme amaglanmisgtir.

Degerlemede, genellikle dogrusal modeller kullanilmaktadir. Oysa, giiniimiizdeki
teknolojik gelismeler ve internet uygulamalari, i¢sel (endogenous) biiyiime teorisine uygun olan
uissel (exponential) ya da burada denendigi gibi logaritmik biiytimeyi miimkiin kilmaktadir.
Buna 6rnek olarak sanal uygulamalar (application), e-ticaret yapan siteler, internet tizerinden
hizmet veren egitim, danigmanlik, sosyal medya vb. sirketler verilebilir. Bu nedenle, e-ticaret
sitelerinin ‘dogrusal olan’ duragan (steady state) degerleme yontemleriyle degerlenmesi,
yaniltici olabilir. Roubalova ve Viskotova (2019), zaman eklenerek dinamik hale getirilmis olan
genisletilmis C-D firetim fonksiyonun, duragan modelden daha tutarli sonuglar verdigini
gostermistir. Ancak, bu tiir bir dinamik model, zaman serisi kullanmay1 gerektirmesi ve fakat
Tirkiye’deki start-up’larin degerlerine iligkin verilerin heniiz yeteri uzunlukta olmamasi
nedeniyle, gelecek ¢aligmalarin konusu olarak diisiintilmelidir.

Start-up degerlemesi igin genisletilmis C-D {iretim fonksiyonundan esinlenilerek, tiim
fiyatlarin sabit kaldig1 varsayimiyla, asagidaki model kullanilabilir.

Log Q(t) = LogV = c1 + c2.logK + c3.LogL + c4.EKD + ¢5.0D + u(t) (6)

Tiim regresyon analizleri en kiiciik kareler (OLS) yoOntemiyle yapilmistir. Biitiin
analizlerde, start-up (post-money) degeri (V), bagimli degisken olarak alinmistir. Modellerde
kullanilan agiklayici (bagimsiz) degiskenler ve tanimlari;

EKD: Start-up’in iginde bulundugu endiistrinin kukla degiskeni (lgili endiistrideki degeri
1, tiim diger hallerde sifir).

OD: Start-up’in dlgeklenebilme derecesi. Her bir sirkete on (10) ila 100 (en yiiksek
derecede Glgeklenebilme) arasinda bir deger verilerek olusturulmustur. Bu degisken, start-up’lar
icin en ¢ok aranan ozelliklerden birisidir ¢linkii genel olarak start-up’larin on yildan sonra ¢ok
az1 biiyiik dlgege ¢ikabilmekte ve ¢ok daha az bir olasilikla da unicorn olabilmektedir. Ozellikle,
internet iizerinde calisan uygulama ve sitelerin, herhangi bir teknolojik kapasiteye, cografi
alana, dile, kiiltiire veya bir baska kisitlayic1 sinira tabi olmaksizin, ayn1 zamanda kalite ve
etkinliginde bir azalma ve geliri artarken sabit maliyetinde biiyiik bir artis yasamadan hizmet
verebilme kabiliyetini ve kapasitesini gostermektedir. Olgeklenebilirlik derecesi, genel olarak
bir girisimin olusturdugu ortakliklar, network (is agi1), bulut teknolojisi, modiiler yapi, siireg
otomasyonu, birgok iilke ve cografyaya yayilabilme ozelligi, siirdiiriilebilir i modeli gibi
niteliklere gore belirlenmektedir (Jakobsson ve Jenefeldt, 2020; Susilo, 2020; Hanifzadeh vd.,
2021; Ramos ve Pedroso, 2022; Lange vd., 2023; Neves ve Zilber, 2023).

Bu caligma igin olusturulan dlgeklenebilirlik endeksi, projelerin KFP’deki bilgi formlari,
web siteleri ve basindaki yazilar ve haberler incelenmis ve start-up’in iiretecegi veya lrettigi
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projenin (web sitesi, uygulama, metodoloji, patent vb.) her cografyada kolay kullanilabilir,
ihtiya¢ duyulan, genis kitlelerin talep edebilecegi ve yararlanacagi ve satin almak isteyecegi bir
iiriin veya hizmetin, talep arttiginda kesintisiz olarak ve azalan bir marjinal maliyetle verilebilir
olmasina gore puanlanarak tarafimizca belirlenmistir.

PEN: Ekibin yapisi. Start-up’larin websitelerindeki bilgilerden ve KFP’lerin bilgi
formlarindan, kurucu ekiplerin profilleri incelendikten ve ekibin proje amacina uygun olarak
olusturulup olusturulmadigi belirlendikten sonra, her bir sirkete on (10) ila 100 (en yiiksek
derecede uygunluk) arasinda tarafimizca bir deger verilerek olusturulmustur.

PhD: Ekipteki doktorali kurucu veya Ar-Ge elemani sayisi.
MA: Ekipteki yiiksek lisanli (MA) kurucu veya Ar-Ge elemani sayisi.
NOI: Kurucu sayisi.

K: Sermaye Mallari. Sahip olunan alet, techizat, bilgisayar donanimlari, yazilimlari,
patentler, vb. Start-up’larda, fikir veya proje diginda heniiz kayda deger miktarda sermaye mali
(K) olmadigi igin, bu degisken (K) ihmal edilebilir.

EKD: Endiistriyi gosteren kukla degisken.

Diger taraftan, isgiicii (L) yerine, start-up’taki c¢ekirdek (kilit) kadronun niteliklerini
gosteren PEN’i koymak gerekir ¢iinkii burada bir maldan ziyade bir yenilik yapilmaya
calisildigindan, yeniligi yapacak olan g¢ekirdek kadronun niteliklerini (PEN) hesaba katmak
yeterli olacaktir. Buna gére, tahmin edilecek olan nihai model s6yle olmaktadir:

Log.V = c1 + c2.PEN + ¢3.EKD + c4.0D + u(t) (7a)
veya

V= cl + c2.PEN + c3.EKD + c4.0D + u(t) (7b)

4. Kullamlan Yéntem, Veriler ve Tahmin Sonuglar:

Bu boliimde, onerilen modelin tahmin yontemi ve verileri agiklanmaktadir. Bu ¢alismada
ele alinan genisletilmis C-D modelini tahmin etmek i¢in, normal en kii¢iikk kareler yontemi
(OLS) ve Tiirkiye ekonomisi verileri kullanilmustir. Kullanilan veriler, 2022 ve 2023 yillarinda
Tiirkiye’de hizla ¢ogalan GSYF’lerin yaptigi start-up hisse yatirimlarindan ve KFP’lerin
gerceklestirdigi kitle satiglarindan sonraki (post money) degerlerden derlenmistir. Tiirkiye’de
son yillardaki GSYF ve KFP sayisindaki gelismeler Tablo 4’te sunulmustur.

Tablo 4. GSYF ve KFP Sayisindaki Degisim (2020-2023)

Yil Yeni Kurulan GSYF Sayisi Yeni Kurulan KFP Sayisi
2020 32 -
2021 87 5
2022 94 3
2023* 38 3

Kaynak: www.tefas.gov.tr; www.kap.gov.tr ve SPK.
Not: * 2023 yil1 ilk 6 ay verilerini ifade etmektedir.
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Tiirkiye’deki sermaye piyasasi mevzuati heniiz GSYF ve KFP’lerden elde edilen verilerin
tek bir yerde yayinlanmasini ve paylasilmasini zorunlu kilmadigindan, GSYF’lerce yapilan satin
almalarin maddi boyutlar1 ve KFP’ler vasitasiyla yapilan kitlelere satilarin degeri, Tiirkiye
Ticaret Sicili kayitlarindan, kamu bilgilendirme platformuna (www.kap.gov.tr) yapilan
bildirimlerden ve/veya KFP’lere konulan bilgi formlarindan derlenmistir.

Bu kapsamda yapilan derleme sonucunda, Tiirkiye’de 2022-2023 yillarinda 25 adet
birinci tur GSYF satin almasina iliskin degerleme; 18 adet kitle fonlamas1 yapilan start-up’in
degerleme verisi bulunabilmis ve kullanilmigtir. KFP iizerinden satin alinan 18 adet start-up’in
hangi endiistriye ait oldugu ve endistriyel sirket degerleri istatistikleri Tablo 5’te yer
almaktadir. Tablo 5’e gore, en ¢ok degere sahip olan start-up’lar yiiksek teknoloji (SAAS:
Software as a service (hizmet veren yazilim)), ¢cagri merkezi, yapay zeka yazilimlariyla {iretim
vb.) yenilikleri tizerinde ¢alismakta; en diisiik degere sahip olanlar da egitim sektoriindeki
yenilikler tizerinde ¢aligsanlar olmaktadir.

Tablo 5. KFP Uzerinden Pay Satisinda Start-up’larin Ortalama Degeri (2022-2023)

_1in? s 1N’ - .
Endiistri Start-up’in Ortalama Degeri Start-up’mn Ortalama Degeri

(TRY) (USD)
Yiiksek Teknoloji 19,050,000 1,642,365
Pazarlama 13,090,909 1,187,212
Saghk 11,119,323 1,000,249
Eglence 10,202,608 803,236
Tarim ve Gida 9,950,681 712,216
Egitim 8,095,070 644,429

KFP iizerinden alinan 18 adet start-up’in toplam tanimlayici istatistikleri Tablo 6’da yer
almaktadir. Bu tabloya gore, yatirnmcilar start-up’lara KFP {izerinden ortalama 108,502 ABD
dolar1 yatinm yapmakta; girisimciler kitle fonlama yatirimcilarina ortalama olarak bir start-
up’mn %10,67’sini satmakta; bu yatirim tutari tlim yatirima oranlandiginda, KFP {izerinden kitle
yatirimina agilan bir start-up’in yatirim sonrasi ortalama degeri (post money value) 988,359
ABD dolar olarak hesaplanmaktadir.

Tablo 6. KFP’ler Uzerinden Satista Tiim Start-up’larin Deger Istatistikleri (2022-2023)

Yatirim Tutar Yatirinm Tutar1 Satin Alinan  Sirket Degeri Sirket Degeri

(TRY) (USD) Yiizde (TRY) (USD)
Ortalama 1,341,915 108,502 10.67 11,957,616 988,359
Medyan 960,000 95,587 11.00 11,501,361 800,159
Maksimum 6,240,000 462,037 18.00 39,000,000 2,887,734
Minimum 300,000 35,778 5.00 3,571,429 376,681
Std, Sapma 1,307,565 94,333 3.56 7,649,788 570,230
Egim (Skewness) 3.099 3.087 0.169 2.497 2.212
Kurtosis 12.332 12.362 2.408 9.916 7.985
Jarque-Bera 94.13 94.36 0.348 54.586 33.318
Olasilik 0.0000 0.0000 0.840 0.0000 0.0000
Gozlem sayist 18 18 18 18 18

Not: Sirket degerlerine ait olan standart sapmanin, ortalama degerden ¢ok kiiglik olmas1 veri setinin ayn
kiimeye ait oldugunu gostermektedir. Sirket degeri verilerinin egiminin sifirdan farkli olmasi dagilimin
asimetrik oldugunu, kurtosisin ise 3’e yakin olmamasi ise normal dagilimdan farkli yani kalin bir dagilim
egrisine sahip oldugunu gostermektedir. Sirket degerlerine ait Jarque-Bera testinin olasiligiin(p-degeri)
ylizde sifir(0) olmasi, normal dagilim oldugu varsayimina ait Ho hipotezinin reddedildigini
gostermektedir. Ancak, seriye dair dnemlilik testi sonucuyla, uygulamadaki 6nemliligin farkli kavramlar
oldugunu hatirlamak gerekir (bkz. Maddala, 1988: 22).
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Tiirkiye’de 2022-2023 doneminde GSYF’lerce birinci tur yatinmlar sonucunda
(GSYF’larinca satin alinan start-up’lar, genellikle satacaklari iiriiniin veya hizmetin prototipini
iiretmis ve hatta az ya da ¢ok satig yapmaya baglamis isletmelerdir) satin alinan 25 start-up igin
tanimlayic1 istatistikler Tablo 7°de sunulmustur. Tablodan goriilecegi tlizere, GSYF’ler
tarafindan satin alinan start-up’lar arasinda, en cok degere sahip olan start-up’lar yiiksek
teknoloji yenilikleri iizerinde, en diisiik degere sahip olanlar da egitim sektoriindeki yenilikler
tizerinde ¢aligmaktadir. Bu acidan bakildiginda, kitle fonlama yatirimeilarinin endiistri tercihi
siralamasiyla, GSYF’lerin siralamasi neredeyse 6zdestir. Bu 6zdeslik, start-up’lar i¢in yapilan
degerlemenin, isletmenin i¢inde bulundugu endiistri hakkindaki genel algiyla ilgili oldugunu
gostermektedir.

Tablo 7. GSYF’lerce Pay Aliminda Start-up’larin Endiistrilere Gore Ortalama Degeri (2022-2023)

Endiistri Ortalama Deger (TRY) Ortalama Deger (USD)
Yiiksek Teknoloji 165,798,436 17,574,351
Otomobil (Batarya) 65,982,563 7,673,414
Saglik 50,567,444 3,330,208
Finansal Teknoloji 32,590,500 2,346,190

Tarim ve Gida 29,933,350 2,138,056
Eglence 20,737,330 1,949,135
Pazarlama 15,000,000 1,466,056
Giivenlik 19,197,006 1,310,785
Egitim 9,500,000 880,531

GSYF’ler tarafindan birinci tur yatirim asamasinda satin alinan 25 adet start-up’in toplam
tanimlayici istatistikleri Tablo 8’de yer almaktadir. Tabloya gore, GSYF’ler, satin aldiklar
start-up’lara bir kisim pay karsiliginda ortalama 407,985 ABD dolar1 yatirnm yapmakta, yapilan
yatirimla ortalama olarak bir start-up’in %11,24’i satin alinmakta, bu yatirim tutar1 tiim
yatirima (post money value) oranlandiginda, GSYF’ler tarafindan ortak olunan bir start-up’in
ortalama yatirim sonrasi degeri 4,307,741 ABD dolar1 olarak hesaplanmaktadir.

Tablo 8. GSYF’lerce ilk Tur Pay Aliminda Tiim Start-up’larin Deger istatistikleri (2022-2023)
Yatirim Tutar1 Yatirnm Tutar1 Satin Aliman  Sirket Degeri Sirket Degeri

(TRY) (USD) Yiizde (TRY) (USD)
Ortalama 4,152,268 407,985 11.24 45,684,979 4,307,741
Medyan 1,600,000 100,000 8.00 24,396,977 1,845,466
Maksimum 31,009,703 3,666,663 32.00 395,196,262 46,728,972
Minimum 122,218 9,003 2.00 548,130 40,392
Std. Sapma 6,584,762 762,839 9.00 77,937,637 9,235,279
Egim (Skewness) 297 3.38 1.00 3.83 413
Kurtosis 12.28 14.64 2.70 17.61 19.37
Jarque-Bera Testi 126.65 188.87 4.27 283.61 350.83
Olasilik 0.00000 0.00000 0.1177 0.00000 0.00000
Gozlem sayist 25 25 25 25 25

Not: Sirket degerlerine ait olan standart sapmanin, ortalama degerden ¢ok biiyiikk olmas1 veri setinin
cikint1 (outlier) degerler igerdigini veya tiirdes olmayabilecegini gostermektedir. Sirket degeri verilerinin
egiminin sifirdan farkli olmasi dagilimin asimetrik oldugunu, kurtosisin {ige (3) yakin olmamasi ise
normal dagilimdan farkli yani kalin bir dagilim egrisine sahip oldugunu gostermektedir. Sirket
degerlerine ait Jarque-Bera testinin olasiliginin (p-degeri) yiizde sifir (0) olmasi, normal dagilim oldugu
varsayimima ait Ho hipotezinin reddedildigini gostermektedir. Ancak, seriye dair Onemlilik testi
sonucuyla, uygulamadaki 6nemliligin farkli kavramlar oldugunu hatirlamak gerekir (bkz. Maddala, 1988:
22).
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Bilindigi iizere, GSYF’ler, lizerinde calistig1 yeniligin prototipini tamamlamis ve satig
asamasina gelmis veya gelmek iizere olan sirketlere yatirim yapmaktadir. KFP’lerde hissesi
satilan start-up’lar ise, heniiz daha yeni kurulmus olan, yapacagi yeniligin tanimindan ve bunu
yapacak ekibin 6zgegmisinden bagka bir varligi olmayan ve fakat sadece KFP’lerin yatirim
komitesince begenilmis bir fikri veya projesi olan sirketlerdir. Buna gore, bir start-up KFP
asamasinda, ortalama 988,359 ABD dolar1 degere sahipken; prototip {iretimini yapma
asamasina gelen bir start-up ise, 4,307,741 ABD dolar1 degere erismektedir.

Asagida, yukarida yer alan yari logaritmik (7a) ve dogrusal (7b) modelleriyle yapilan
regresyon analizlerinden sadece istatistiki olarak anlamli ¢ikan modellerin sonuglarina yer
verilmistir. Bu gergevede, asagida genel F-testi istatistigi ve diizeltilmis R-karesi yiiksek olan
modeller tabloya konulmustur. Bu tablolara gegmeden Once, bu tablolardaki sonuglar1 elde
etmek amaciyla, ¢cok sayida regresyon analizi yapildigini ve yari logaritmik veya logaritmik
modellerin anlamli sonuglar vermedigini; sadece dogrusal modelin anlamli bir sonug verdigini;
PEN (proje ekibinin niteligini gdsteren, egitim diizeylerine iligkin degiskenin) de anlamli bir
katsay1 tahmini vermedigini; endiistriler arasinda da sadece yiiksek teknoloji endiistrisindeki
start-up’larin kukla degiskeninin (EKD) istatistiki olarak anlamli bir katsayr verdigini; OD
(6lgeklenebilirlik derecesi)’nin de pozitif bir katsay1 verdigini ve fakat istatistiki olarak anlamli
olmadigini belirtmek gerekir. Sirket kurucu sayist (NOI), doktorali (PhD), yiiksek lisansli ekip
tiyesi sayisinin (MA) ise hi¢bir modelde beklenen isarete sahip olmadigi ve istatistik olarak
anlaml1 bir katsay1 vermedigi gézlemlendiginden buraya konmamustir.

Buna gore, Tirkiye’de 2022-2023 doneminde istatistiki olarak start-up’larin degerini
belirleyen ve beklenen katsay1 isaretine sahip degiskenler ile parametreleri asagidaki tablolarda
yer almaktadir. Tablo 9’daki modeller, yiiksek teknolojik 6zelliklere sahip projelerle, ekibinde
yiiksek lisans derecesi ve iistiine sahip olanlarin bulundugu start-up’larin daha yiiksek degere
sahip oldugunu gostermektedir. Bu modellerde o6lceklenebilirlik derecesine (OD) yer
verilmemistir ¢linkii bu degisken modellere dahil edildiginde F-testi istatistigi ve diizeltilmis R-
Kare diismektedir. Ayrica, OD’nin katsayisi negatif ¢ikt1g1 icin, beklenen etkinin tersine bir etki
yaratiyor goziikmektedir.

Tablo 9. KFP’lerce Kitlelere Satilan Start-up’larin Degerini Belirleyen Degiskenler (2022-2023)

Yiiksek Yiiksek

Aciklanan Paf:ralt;[tre Teknoloji Lisans Diizeltilmis I\élf)_?:SI,l[? F-Testi . D-W

Degisken c1) Kukla Derecesi R-Kare Katsayist Olasihig1 Istatistigi
Degiskeni  Sahipliligi

Start-up 9,306,746 9,147,164 794,785

Degeri (2.260) (2.305) (0.200) 0.16 2.663 0.102 1.094

(TRY) (0.022) (0.036) (0.844)

]S)t:gzp 730,811 844077 89,967

(ABD (2.997) (3.171) (0.338) 0.32 5.052 0.021 1.060

Dolari) (0.009) (0.006) (0.740)

Not: Parametrelerin altindaki birinci parentez, t-istatistigini; ikinci parentez, anlamlilik hipotezinin
reddedilme olasiligini géstermektedir.

KFP iizerinden satiga ¢ikartilan tohum asamasindaki start-up hisseleri her haliikarda,
diger degiskenler sabitken, ortalama 730,811 ABD dolar1 deger tasimaktadir ki t-istatistigi
(2.997), bu katsaymin istatistiki olarak anlamli olduguna isaret etmektedir. Bu modellerde,
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yiiksek teknoloji fikrine sahip olan start-up’larin degeri, yiliksek lisansli caligan istthdam
etmekten daha ¢ok deger yaratmaktadir. Bu modellerde, yiiksek teknolojiye sahip bir start-up’in
degeri, 844,077 ABD dolar1; yiiksek lisans derecesine sahip olan ekibi bulunan bir projenin
degeri ise, 89,967 ABD dolar1 artmaktadir. Bu iki modelin de F-istatistigi, buradaki
parametrelerin reddedilme olasiliginin ¢ok diisiik olduguna isaret etmektedir. Diizeltilmis R-
Kare derecesi ise, ABD dolari cinsinden model i¢in %32’ye erismektedir. Buna gore, bu model,
bir start-up’larin degerinin %32’sini agiklamaktadir. Bu deger (yani, %32), zaman serisi analizi
icin diisiik olmakla birlikte, yatay kesit verileri i¢in belli 6l¢iide dikkate alabilir bir seviyedir.

Tablo 10°da yer allan modeller, yiiksek teknolojik ozelliklere sahip projelerle,
Olceklenebilir projeye sahip olan start-up’larin daha yiliksek degere sahip oldugunu
gostermektedir. Bu modellerde ekibin niteligini gosteren (yliksek lisans (MA) ve doktora (PhD)
degiskenlerine) yer verilmemistir ¢linkii bu degiskenler modellere dahil edildiginde F-testi
istatistigi ve diizeltilmis R-Kare diismektedir. Buna gore, bu asamada artik prototip iiretimini
yapmis olan bir isletmenin ekibinin egitiminden daha c¢ok projenin Ol¢eklenebilirligine
bakilmaktadir denebilir.

Tablo 10. GSYF’lerce Satin Alinan Start-up’larin Degerini Belirleyen Degiskenler (2022-2023)

Sabit Yiiksek Olceklene- P Modelin .

gcl};linzn Parametre  Teknoloji bilirlik Dlgit:::ls F-Testi gl;r?ﬁt.'l itl:t-iV\t/i‘i

cglske (c1) Kuklasi Derecesi Katsayisi Stig statishig
Start-up 16,684,708 134,641,460 201,938 5702
Degeri (0.448) (3.286) (0.367) 0.28 : 0.010  0.992
(TRY) (0.658) (0.003) (0.717)
SDt:f;‘;p 878,033 14,838,001 25,929
( N (0.193) (2.960) (0.385) 0.23 4667 0021  1.029
Dolan) (0.849) (0.007) (0.704)

Not: Parametrelerin altindaki birinci parentez, t-istatistigini; ikinci parentez, anlamlilik hipotezinin
reddedilme olasiligini gostermektedir.

GSYF’lerce satin alinan fikir veya proje sirketlerinin (start-up’larin) hisseleri, K ve
L’deki degisimlerin sifir oldugu varsayildiginda, ortalama 878,033 ABD dolar1 deger
tasimaktadir. Bu sabit katsaymin t-istatistigi (0.193), bu sabit katsayimnin istatistiki olarak
anlamli olmadigin1 gdstermekle birlikte, bu modellerin F-Istatistiginin yiiksek olmasi, genel
olarak tahmin sonuglarinin anlamli olduguna isaret etmektedir. Bu modellerde, yiiksek teknoloji
fikrine sahip olan start-up’larin degeri, 6l¢eklenebilirligin yarattigi degerden daha yiiksek bir
etki yaratmaktadir. Bu modellerde, yliksek teknolojiye sahip bir start-up’in degeri, 14,838,001
ABD dolart; olgeklenebilirlik 6zelligi olan bir projenin degeri ise, 25,929 ABD dolart
artmaktadir.

Tablo 10’daki iki modelin de F-istatistigi, buradaki parametrelerin reddedilme olasiliginin
¢ok diisiik olduguna isaret etmektedir. Diizeltilmis R-Kare derecesi ise, ABD dolar1 cinsinden
model icin %23’ye erigsmektedir. Buna gore, bu model, tohum asamasini gegmis Start-up’larin
degerinin %23’sini agiklamaktadir. Bu deger de (yani, %23), zaman serisi analizi i¢in diisiik
olmakla birlikte, yatay kesit verileri i¢in belli 6l¢iide dikkate alinabilir bir seviyedir.

Bu modeller, GSYF’lerce segilen start-up’larin degerinin sadece yiiksek teknoloji
sirketleri s6z konusu oldugunda, ortalamanin iizerinde bir deger verilerek satin alinmakta; diger
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endistrilerde bulunan start-up’larin  degerini ise istatistiki olarak anlamli bigimde
aciklamamaktadirlar. Esasen bu sonug, beklenenin aksine bir durum igermektedir. Buna gore,
eger kullanilan veri sayis1 artarsa, elde edilecek sonuglarin, start-up degerlemesinde isletmenin
icinde bulundugu endiistrinin 6nemli oldugunu gostermesi muhtemeldir. Zira, yukarida
tanimlayici istatistikler gostermektedir ki elektrikli otomobil, biyoloji ve finansal endiistriler
gibi yiiksek teknolojiyle ugrasan start-up’lar daha c¢ok tercih edilmektedir. Bu da arz-talep
kanununa uygun olarak, onlarin fiyatini artiracaktir.

Diger bir husus da projeyle ilgili algilara dayanarak olusturulan o&lgeklenebilirlik
katsayilariin subjektif ve dolayisiyla dogru bir sonu¢ vermekten uzak olma olasiligidir. Start-
up’lar i¢in olgeklenebilirlik ve risk verilerinin olusturulmasi, bu ¢alismada kullanilan modelin
degerlerinin dogru tahmini bakimindan ¢ok biiyiik 6neme sahiptir. Bu verilerin olugturulmasi ve
test edilmesi amaciyla gelecekteki aragtirmalari, bu iki degiskeni daha saglikli bigimde 6lgmek
i¢in derinlestirmek, literatiire onemli bir katki yapacaktir.

Bu c¢alismada, ol¢eklenebilirlik degiskeni tarafimizca olabildigince objektif bigimde
endekslenmeye calisilmistir. Buna ragmen, dlceklenebilirlik derecesi (OD) igin daha net ve
standart tanimlar gelistirilmesinde ve yayimlanmasinda fayda vardir. Bunun i¢in, 6lgeklenebilir
bir uygulama veya {iriiniin, her cografyada din, dil, kiiltiir, irk, begeni, 6l¢ek ve girdi-¢ikti
ayrimina ve hukuksal kisitlamalara maruz kalmadan uygulanabilmesini ve azalan marjinal
maliyet kavramini 6lgen bir degisken -tercihen bir endeks- olusturulmalidir.

Start-up’larin degerini etkileyen start-up’in i¢inde bulundugu iilkenin tasidigr risk
katsayis1 ve agirlikli ortalama sermaye maliyeti (AOSM) gibi degiskenlerin, gelecek
caligmalarda, genisletilmis Cobb-Douglas iretim tahmin modeline dahil edilmesi de
diistintilmelidir.

5. Sonug¢

Tiirkiye’de 21. yiizyilin baglarinda start-up ekosisteminin énemli bir sac ayagini olusturan
teknoparklarin kurulmaya ve tuniversitelerin Ar-Ge konusunda daha ¢ok tesvik edilmeye
baslamasiyla birlikte, sanayi-tiniversite is birligi artrms ve start-up sayisi hizla ¢ogalmaya
baglamigtir. Melek yatirim aglari, GSYF ve ortakliklari, KFP gibi hizlandiricilarin da 2010’den
itibaren ¢ogalmasiyla birlikte start-up ve inovasyon ekosistemi 6nemli finansman kaynaklarina
kavusmaya baglamistir (Tekin, 2021). Bu ekosistem igindeki start-up piyasanin adil, etkin ve
verimli ¢alismasi ve paydaslarin zarar gérmemesi bakimindan, start-up’larin yatirimei
arayislarindaki birinci ve ikinci turlarinda veya diger asamalarda, yatirrmlarinin ve projelerinin
dogru bir degerlemeye tabi tutulmasi sarttir. Start-up’larin dogru degerlenmemesi, gelecekte ¢ok
biiyiik deger kazanabilecek bir projenin goz ardi edilmesi veya ileride basarisizlia ugramasi
kesin olan bir fikre kaynak ayrilarak israfa sebep olmasi sonucunu dogurabilir. Bu nedenle,
tiretilen bir yeniligin dogru bigimde degerlenerek, girisimcinin adil bir ¢ikigla (exit) ve/veya
finansmanla &diillendirilmesi gerekir.

Bu amaglar dogrultusunda, bu arastirmada, start-up’lar1 dogru ve 6nemli niteliklerini esas
alip endeksleyerek, kaynaklardan etkin bicimde pay almasini saglayacak olan alternatif nesnel
bir degerleme modeli onerilmektedir. Boylece, Berkus, puan kart1 (scorecard) veya risk
faktorlerini toplama yontemi gibi heniiz istatistiksel bir 6l¢iime kavugmamis niteliksel start-up
degerleme modellerini, niceliksel bir modele kavusturmak miimkiin olmaktadir. Bu ¢aligma
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aynt zamanda, Damodaran’in (2009) onerdigi gibi, benzer projeleri yapan start-up’larin
rakiplerinin esas alinarak goreceli degerleme (relative valuation) yaklasiminin ekonometrik bir
model ¢ercevesinde kullaniimasina imkani1 vermektedir. Berkus modeli gibi niteliksel modeller
genellikle gelismis tilkelere 6zgii 6znel degerleme sonuglarini yansitirken, bu caligmada,
yerellestirilebilen ve veriye dayali daha nesnel bir degerleme modelinin nasil olusturulacagi
aciklanmigtir.

Tiirkiye’de 2022-2023 déneminde KFP iizerinden tohum asamasinda satilan ya da GSYF
tarafindan birinci turda satin alinan start-up’larin yatay-kesit verileri ve genisletilmis Cobb-
Douglas tretim modelinin kullanildigi bu g¢alismada, normal en kiigiik kareler regresyon
analiziyle s6z konusu start-up’larin yatirim sonrasi (post money) degerlerini etkileyen
degiskenler arastirilmigtir. Arastirma sonuglari, eldeki veri sayisinin kisith olmasina ragmen,
KFP’lerce satilan start-up’larin hisselerinin degerleri i¢in yiiksek teknolojinin ve proje ekibinin
egitim derecelerinin 6nemli bir etkiye sahip oldugunu; GSYF’lerce yapilan degerlemelerde ise,
start-up’larin yiiksek teknolojiye ve Olgeklenebilirlik 6zelliklerine sahip projelerinin nispeten
daha yiiksek degere sahip oldugunu gostermektedir. Start-up’taki insan kaynagmin ve kurucu
ekibin ¢ok 6nemli olduguna dair bu bulgu, Rakhmayil ve Yiice (2008), Campani vd. (2021) ve
Ozdemir ve digerlerinin (2024) vaka analizindeki tespitlerle aym yondedir.

Ayrica, regresyon analizleri sonuclari, sermaye mallarimin ve isgiiciindeki degisimlerin
etkisi sifir oldugunda bile, diger bir deyisle, start-up’larin, sadece iyi ve gelecek vaat eden bir
fikre ve ekibe sahip oldugunda bile dnemli bir degere eristigini; 6rnegin, KFP’lerce hissesi
satilan 18 adet start-up’in sahip oldugu projenin sabit degerinin 730,811 ABD dolari;
GSYF’lerce satin alinan 25 adet start-up’in degerinin yine ayni varsayimlar altinda sabit olarak
878,033 ABD dolari olarak hesaplandigin1 gostermektedir. Bu sabit degerlerin, projenin yiiksek
teknolojiye sahip olup olmadigina, ekibin egitimine ve Slgeklenebilirlik derecesine gore daha da
arttigim1 gostermektedir. Nitekim, tanimlayict istatistikler, GSYF’lerce yapilan satin almalarda
olusan ortalama start-up degerinin, KFP’lerce satilan degerin (4,307,741/988,359=)4.36 katina
eristigi goriilmektedir. O halde, start-up’larin arzuladiklar1 degere erigsmeleri icin, oncelikle,
amagladiklar1 yeniliklerin prototipini olusturduktan sonra yatirim turuna ¢ikmalar1 ve tercihen
GSYF’ler ile goriismeleri tavsiye edilebilir. Bu husus, start-up’larin, en azindan bir gayrimaddi
hak elde edinceye kadar olan siiregteki nakit akislarini da bastan ¢ok iyi planlamalarini
gerektirmektedir.

Ayrica, bulunan sayisal sonuglar, ABD’de ¢okca kullanilan Berkus, Puan Karti yontemi
veya Risk Faktorlerini Toplama yontemi gibi modellerin kullandig1 katsay1 ve degerlerin (yani,
250,000 dolar veya 500,000 dolar, vb.) Tirkiye’ye ve benzeri gelismekte olan {ilkelere
uygulanmasinin miimkiin olmadigim gostermektedir. Tirkiye icin bu c¢alismada bulunan
degerler Berkus (2016), Nasser (2016) ve Montani ve digerlerinin (2020) s6z konusu
modellerdeki deger katsayilarindan uzaktir. Bu tespit ¢ok onem tasimaktadir ¢linkii piyasaya
hissesini arz eden start-up’larin sahip olduklar1 degerleri dogru fiyatlayamamasi veya alicilarin
farkli degerler 6nermesi, muhtemel bir alim-satimin gergeklestirilememesiyle, yani piyasasinin
etkin bicimde c¢alismamasiyla sonuglanmaktadir. Start-up’larin degerlenmesinde ABD’deki
fiyatlara veya parametrelere bagli kalmaktansa, bu arastirmada onerilen yerellestirilebilir start-
up degerleme yonteminin kullanilmasinin daha dogru bir 6lgiit (benchmark) olusturacagi ve
ayrica ekonomik biiyiime teorisine uygun yeni bir nisbi degerleme yontemi getirdigi ifade
edilebilir. Bu yontem, Damodaran (2009) ve Altundal ve Basar’in (2020) gelismekte olan
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iilkelerin farkli katsayilara ve verilere sahip oldugu ve kullanilacak yontemleri o {ilkenin
kosullarina uyarlanmasi gerektigine dair kaygilarini da telafi edecek bir 6zellige sahiptir.

Bundan sonraki aragtirmalarda, dlgeklenebilirlik derecesini gosteren endeksin yani sira,
mevcut ekosistemin sagladigi tesviklerin, tilke ekonomisinin tasidigi risklerin, girisimin
bulundugu yerin ve proje ekibinin egitim disindaki niteliklerinin (tecriibe vs.) ve start-up’in
icindeki bulundugu ekonominin makro-ekonomik degerlerinin de analize dahil edilmesi 6nerilir.

Diger bir arastirma konusu ise 6lgeklenebilirlik endeksinin olusturulma yontemidir. Bu
caligma, literatlirde heniiz iizerinde uzlasilmis niceliksel 6l¢iim teknigi olmayan 6l¢eklenebilirlik
degiskeninin nasil olusturulacagi ve kullanilacagi konusunda da bir yaklasim igermektedir.
Bununla birlikte, daha objektif 6l¢eklenebilirlik standardina ve Sl¢limiine ihtiya¢ vardir. Bu
amacla, biitlin enddstrileri kapsayacak start-up’larin olgeklenebilirlik derecesini gosteren
standart endekslerin ve tanimlarin gelistirilmesi yerinde olacaktir.

Bu c¢ergevede, start-up’larin dogru degerlerle finansman saglamasi amaciyla, ekosistemi
olusturan paydaglara oOzellikle sanayi ve teknolojiden sorumlu bakanliklara, teknopark
yonetimlerine ve Tiirkiye Istatistik Kurumu’na, teknoparklarda iiretilen kisisel verileri koruma
kurallarina aykir1 olmayan biiyiik verinin (big datanin) derlenerek -tipki para ve menkul kiymet
piyasalarinda oldugu gibi- seffaf bigimde yayilanmasi, etkin bir piyasanin olusmasi i¢in biiyiik
o6nem tasimaktadir.

Son olarak, bu c¢alismanin 6ncii nitelikte bir aragtirma sonucu olup, kisith veriyle
yapildig1 g6z oniinde bulundurulmalidir. Giiniimiizde sayilar1 hizla artan GSYF ve KFP’lerce
yapilan satin almalar sayesinde start-up’larin  degerlerine ait veri sayisinin artmasi
beklendiginden, bu ¢alismada 6nerilen yontemin daha genis bir veri setiyle tahmin edilmesinin
daha 6zgiin ve istikrarl (robust) sonuglar verecegi diisiiniilmektedir.

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 Oram Beyani

1. Yazar: Literatiir taramasi, yontem olusturulmasi, regresyon analizleri, makale yazimi: %100 katk1

2. Yazar: GSYF ve KFP’lere iliskin bilgilerin, girisim sirketlerinin ve diger veri setinin derlenmesi,
degiskenlerin endekslerinin olusturulmasi ve arastirma yazilimlarinin yazilmasi: %100 katki.

Bu ¢alismada herhangi bir potansiyel ¢ikar ¢atismasi bulunmamaktadir.

Destek ve Tesekkiir Beyam: (Acknowledgements)

Yazarlar, bu ¢alisma hakkinda yorumlarini, Onerilerini ve desteklerini esirgemeyen Erol Taymaz
(ODTU), Ece Handan Giileryiiz (Marmara Universitesi), Ozlem Fikirli’ye (Ankara Universitesi), Editor
Ersan Ersoy’a ve iki hakeme siikran borgludur.

569



I. Tutar & O. Orbey, “Start-up Degerlemesi: Yeni Bir Yontem Onerisi”

Kaynakca

Akkaya, M. (2019). Start-up valuation: Theories, models, and future. In S.D. Késeoglu (Ed.), Valuation
challenges and solutions in contemporary businesses (pp. 137-156). doi:10.4018/978-1-7998-
1086-5.ch008

Alexander, T.L. and Joseph, M.N. (2016). Statistical and machine techniques for assessing the status of
startups. International ~ Journal  of  Advanced  Research, 4(5), 480-487.
http://dx.doi.org/10.21474/IJAR01/565

Altundal, V. ve Basar, M. (2020). Erken asama startuplarin finansmani ve degerlemesi. Ankara: Detay
Yayincilik.

Ba, Z., Zhao, Y.C., Song, S. and Zhu, Q. (2021). Understanding the determinants of online medical
crowdfunding project success in China. Information Processing and Management, 58, 102465.
https://doi.org/10.1016/j.ipm.2020.102465

Benninga, S.Z. and Sarig, O.H. (1997). Corporate finance, a valuation approach. New York: The
McGraw-Hill Companies.

Berkus, D. (2016). After 20 years: Updating the Berkus method of valuation. Retrieved from
https://berkonomics.com/?p=2752

Birley, S. and Westhead, P. (1994). A taxonomy of business start-up reasons and their impact on firm
growth and size. Journal of Business Venturing, 9(1), 7-31. https://doi.org/10.1016/0883-
9026(94)90024-8

Blackman, A. (2023). What is a startup? Basic definition and characteristics. Retrieved from
https://business.tutsplus.com/tutorials/what-is-a-startup--cms-26045

Blank, S. and Dorf, B. (2012). The Startup owner's manual: The step-by-step guide for building a great
company. California: K & S Ranch.

Campani, C.H., Cheng, Y.D.A. and Roquete, R.M. (2021). Founder’s added value in a start-up valuation.
Could an expert be worth an extra penny? Journal of Administrative Sciences, 27(2), 9872.
https://doi.org/10.5020/2318-0722.2021.27.3.10172

Cavusoglu, S.B. ve Goksu, T.S. (2024). Start-up projeleri ve yatirimlari igerisinde spor: Ekosistem
raporlarmin  incelenmesi. International Journal of Human Sciences, 21(1), 73-95.
https://doi.org/10.14687/jhs.v21i1.6455

Citei, U.S. ve Petekei, S. (2022). Start-up anlatilarinin argiimantasyon perspektifinden degerlendirilmesi:
ITU Big Bang start-up challenge 6rnek olayl. KAUIIBFD, 13(Kongre Ozel Sayisi), 258-279.
https://doi.org/10.36543/kauiibfd.2022.0zelsayil2

Damodaran, A. (2009). Valuing young, start-up and growth companies: Estimation issues and valuation
challenges (SSRN Working Paper No. 1418687). Retrieved from
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=1418687

Damodaran, A. (2021). The little book of valuation. New York: John Wiley and Sons.

Dhochak, M. and Doliya, P. (2020). Valuation of a startup: Moving towards strategic approaches. Journal
of Multi-Criteria Decision Analysis, 27(1-2), 39-49. https://doi.org/10.1002/mcda.1703

Fitza, M., Dowling, M. and Doblinger, C. (2013). Does country matter for the performance of new
ventures?  Frontiers of  Entrepreneurship  Research, 33(19). Retrieved from
https://digitalknowledge.babson.edu/fer

Granlund, M. and Taipaleenmaiki, J. (2005). Management control and controllership in new economy
firms - A life cycle perspective. Management Accounting Research, 16(1), 21-57.
https://doi.org/10.1016/j.mar.2004.09.003

Hanifzadeh, F., Talebi, K., Sajadi, S.M. and Sakhdari, K. (2021). The impact of the entrepreneurial team
on the scalability of start-ups. Journal of Entrepreneurship Development, 14(3), 421-440.
doi:10.22059/jed.2021.319035.653601

570


http://dx.doi.org/10.21474/IJAR01/565
https://doi.org/10.1016/j.ipm.2020.102465
https://berkonomics.com/?p=2752
https://doi.org/10.1016/0883-9026(94)90024-8
https://doi.org/10.1016/0883-9026(94)90024-8
https://business.tutsplus.com/tutorials/what-is-a-startup--cms-26045
https://doi.org/10.5020/2318-0722.2021.27.3.10172
https://doi.org/10.14687/jhs.v21i1.6455
https://doi.org/10.36543/kauiibfd.2022.ozelsayi12
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=1418687
https://doi.org/10.1002/mcda.1703
https://digitalknowledge.babson.edu/fer
https://doi.org/10.1016/j.mar.2004.09.003
https://doi.org/10.22059/jed.2021.319035.653601

Ekonomi, Politika & Finans Aragtirmalar1 Dergisi, 2024, 9(3): 549-574
Journal of Research in Economics, Politics & Finance, 2024, 9(3): 549-574

Hayatul, Y. and Rahadi, R.A. (2023). Start-up valuation methods: A literature review. Himalayan
Journals Economics and Business Management, 4(3), 1-7. doi:10.47310/hjebm.2023.v04i01.045

Hernandez, C. and Gonzalez, D. (2016). Study of the start-up ecosystem in Lima, Peru: Collective case
study. Latin American Business Review, 17(2), 115-137.
https://doi.org/10.1080/10978526.2016.1171678

Hudson, M. (2015). The art of valuing a start-up. Retrieved from
https://www.forbes.com/sites/mariannehudson/2015/03/06/the-art-of-valuing-a-startup/

Jakobsson, E.F. and Jenefeldt, A. (2020). Scalability in start-ups: A case study of how technological start-
up companies can enhance scalability (Unpublished doctoral dissertation). Link6ping University,
Linkdping, Sweden.

Lange, F., Tomini, N., Brinkmann, F., Kanbach, D.K. and Kraus, S. (2023). Demystifying massive and
rapid business scaling — An explorative study on driving factors in digital start-ups. Technological
Forecasting & Social Change, 196(2023), 122841. https://doi.org/10.1016/j.techfore.2023.122841

Maddala, G.S. (1988). Introduction to econometrics. New York: Macmillan Publishing.

Montani, D., Gervasio, D. and Pulcini, A. (2020). Start-up company valuation: The state of art and future
trends. International Business Research, 13(9), 31-45. https://doi.org/10.5539/ibr.v13n9p31

Moro-Visconti, R. (2019). The valuation of technological start-ups (SSRN Working Paper No. 3533876).
Retrieved from https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3533876

Nasser, S. (2016). How to wvalue a start-up - 9 methods explained. Retrieved from
https://www.stephnass.com/blog/how-to-value-a-start-up

Neves, A.P.Z. and Zilber, S.N. (2023). Digital start-ups survivor and scalability: Identifying variables for
accelerated growth. Open Journal of Business and Management, 11, 1927-1947.
https://doi.org/10.4236/0jbm.2023.115107

Nicholson, W. (1989). Microeconomic theory: Basic principles and extentions. The Dryden Press
Publishing.

Ozdemir, S., Arslan, S. ve Ozdemir, F. (2024). Tiirkiye’de startup girisimlerine bakis: Canakkale ilinde
bir vaka analizi. Alanya Akademik Balkag Dergisi, 8(2), 533-550.
https://doi.org/10.29023/alanyaakademik.1388324

Payne, B. (2011). Valuations 101: The risk factor summation method. Retrieved from
https://gust.com/blog/valuations-101-the-risk-factor-summation-method/

Pena, 1. (2002). Intellectual capital and business start-up success. Journal of Intellectual Capital, 3(2),
180-198. https://doi.org/10.1108/14691930210424761

Rakhmayil, S. and Yiice, A. (2008). Effects of manager qualification on firm value. Journal of Business
& Economics Research, 6(7), 127-138. Retrieved from https://core.ac.uk/

Ramos, P.H.B. and Pedroso, M.C. (2022). Main elements involved in the start-up scalability process: A
study on Brazilian agtechs. Revista de Gestao, 29(3), 220-237. https://doi.org/10.1108/REGE-04-
2021-0070

Roubalova, L. and Viskovotova, L. (2019). The time augmented Cobb-Douglas production function. Acta
Universitatis Agriculturae et Silviculturae Mendelianae Brunensis, 67(5), 1347-1356.
doi:10.11118/actaun201967051347

Santisteban, J., Mauricio, D. and Cachay, O. (2021). Critical success factors for technology-based
startups. International Journal of Entrepreneurship and Small Business, 42(4), 397-421.
https://doi.org/10.1504/IJESB.2021.114266

Sudiyatno, B., Puspitasari, E., Suwarti, T. and Asyif, M.M. (2020). Determinants of firm value and
profitability: Evidence from Indonesia. Journal of Asian Finance, Economics and Business, 7(11),
769-778. Retrieved from https://koreascience.kr/

571


https://doi.org/10.1080/10978526.2016.1171678
https://doi.org/10.1016/j.techfore.2023.122841
https://doi.org/10.5539/ibr.v13n9p31
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3533876
https://www.stephnass.com/blog/how-to-value-a-startup
https://doi.org/10.4236/ojbm.2023.115107
https://doi.org/10.29023/alanyaakademik.1388324
https://gust.com/blog/valuations-101-the-risk-factor-summation-method/
https://doi.org/10.1108/14691930210424761
https://core.ac.uk/
https://doi.org/10.1108/REGE-04-2021-0070
https://doi.org/10.1108/REGE-04-2021-0070
https://dx.doi.org/10.11118/actaun201967051347
https://doi.org/10.1504/IJESB.2021.114266
https://koreascience.kr/

I. Tutar & O. Orbey, “Start-up Degerlemesi: Yeni Bir Yontem Onerisi”

Susilo, D. (2020). Scalable start-up entrepreneurship and local economic development in emerging
economies.  Applied  Economics  Journal,  27(2), 145-163. Retrieved  from
https://ageconsearch.umn.edu/

Sahin, B.S. (2023). Start-up firmalarimin degerlemesi ve start-up yatirnmlarimin bagarisini etkileyen
unsurlar (Yayimlanmamis doktora tezi). Marmara Universitesi SBE, Tiirkiye.

Sahin, B.S. ve Arzova, S.B. (2024). Start-up degerlemesinde alternatif bir yaklasim: First Chicago
yontemi. Mali Coziim, 34(182), 333-350. Erisim adresi: https://www.proquest.com/

Tekin, E. (2021). Tirkiye’de start-up ekosistemi {izerine bir degerlendirme. Econder International
Academic Journal, 5(1), 33-48. https://doi.org/10.35342/econder.847279

Vallejo-Alonso, B., Garcia-Merino, J.D. and Arregui-Ayastuy, G. (2015). Motives for financial valuation
of intangibles and business performance in SMEs. Innovar, 25(56), 113-128. doi:10.15446/inno
var.v25n56.48994

Welter, C., Scrimpshire, A., Tolonen, D. and Obrimah, E. (2021). The road to entrepreneurial success:
Business plans, lean startup, or both? New England Journal of Entrepreneurship, 24(1), 21-42.
https://doi.org/10.1108/NEJE-08-2020-0031

572


https://ageconsearch.umn.edu/
https://www.proquest.com/
https://doi.org/10.35342/econder.847279
https://doi.org/10.1108/NEJE-08-2020-0031

Ekonomi, Politika & Finans Aragtirmalar1 Dergisi, 2024, 9(3): 549-574
Journal of Research in Economics, Politics & Finance, 2024, 9(3): 549-574

START-UP VALUATION: ANEW METHOD PROPOSAL

EXTENDED SUMMARY

The Purpose of the Research

The aim of this research is to provide a quantitative econometric model for some
qualitative start-up valuation models that have not yet been measured statistically in the
literature, such as Berkus, scorecard valuation, or risk factor summation method. This paper
proposes a new valuation method for start-ups, by which the value of a start-up is estimated by
using the Cobb-Douglas Production Function and regression analysis techniques. This method
can be said to be a new method for a relative valuation approach because it uses coefficients that
are derived from the post-money value of the existing start-ups and the variables that quantify
the scalability, the capability of the leading team, the industry, and other features of the start-up
in question together, which is not elaborated in the previous researches.

Literature

The main literature area that is focused on the start-up valuation in this paper consists of
recently developed techniques such as Berkus, scorecard, risk factor summation, First Chicago,
and venture capital methods. Only in a few studies, are the regression estimation techniques
used in order to determine the value of a start-up by using statistically significant explanatory
variables of the dependent variable. This research has been the first which try to extend the
regression analysis to find the start-up values in the context of augmented Cobb-Douglas
production function.

Methodology

In this study, for the period of 2022-2023 in Turkey, the variables affecting the post-
money values of the start-ups in question were investigated by using cross-sectional data of
start-ups sold at the seed stage through crowdfunding platforms (KFP) or purchased in the first
round by venture capital investment funds (GSYF) within the augmented Cobb-Douglas
production function regressed with ordinary least square regression equations.

Findings

The research results show that, although the number of available data is limited, high
technology and the education levels of the project team have a significant impact on the value of
the shares of start-ups sold by KFPs; valuations made with GSYFs’ data show that start-ups'
projects with high technology and scalability features have relatively higher values. In addition,
regression analysis shows that assuming the effect of changes in classical capital goods and
labor force is zero, the constant(average) value of the project owned by 18 start-ups whose
shares were sold by KFPs is USD730,811. The regression estimations also show that the value
of 25 projects (start-ups) purchased by GSYF was calculated as a constant amount of USD
878,033 under the same assumptions. It shows that these constant values increase depending on
whether the project is high-tech, the education of the team, and the degree of scalability. The
study also shows that the augmented Cobb-Douglas production function can be used for the
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relative valuation of the companies even though this function is used for finding the amount of
production and the input factor elasticities.

Conclusions

The research results show that, although the number of available data is limited, high
technology and the education levels of the project team have a significant impact on the value of
the shares of start-ups sold by KFPs; valuations made with GSYFs’ data show that start-ups'
projects with high technology and scalability features have relatively higher values. In addition,
regression analysis shows that even in the case of the effects of changes in capital goods and
labor force are held to be zero, the values of start-ups whose projects and teams are promising,
may reach considerable values because the constant(average) values in regression equations run
for the 18 start-ups and the 25 GSYFs are estimated as USD730,811 and USD878,033,
respectively. The regression analysis shows that these constant values increase depending on
whether the project is high-tech, the education of the team, and the degree of scalability.

Thus, the numerical results found show that it is not appropriate to apply the values (i.e.
250,000 dollars or 500,000 dollars) to start-ups in Turkey, which are proposed by models such
as Berkus, scorecard valuation method, or risk factor aggregation method for the start-ups in the
USA. The values found in this study for Turkey are far from the value coefficients in the models
in question. This finding is very important because young entrepreneurs who offer their shares
to the market cannot price their values correctly and so the deal cannot be made, which implies
that such misleading valuation and mispricing leads to inefficient start-up markets. It can be
stated that this study brings a new start-up valuation method in line with the economic growth
theory that can be used for every different country.

Using the start-up valuation method suggested in this research can yield more accurate
and effective results rather than depending only on the values of start-ups in developed countries
like the USA in the valuation of start-up companies. Also, by using the approach in this study,
one can find start-up values by appointing values to their scalability, features of their teams, and
other indicators for each industry in every country including the developing ones.

For research in the future, it is recommended to conduct a time series analysis by
measuring the degree of scalability, investment risk, and the qualifications of the project team
(including not only education but also experience). This study also includes an approach to how
to create and use the scalability variable, where there is not yet a fully quantitative measurement
technique in the literature. However, a more objective definition and measurement of scalability
is still needed. For this purpose, it would be appropriate to develop standard indices that cover
all industries and show the degree of scalability of start-up companies. Future studies should be
expected to contribute to this subject.

Another conclusion of this study is that for a better and more efficient start-up ecosystem,
the authorities of statistics should collect the big data and make it public without violating
privacy and perfect competition. Finally, it should be taken into consideration that this study is a
pioneering research result that was conducted with limited data. Since the amount of data on the
values of start-up companies is expected to increase thanks to the rapidly increasing number of
venture capital investment funds and acquisitions made by crowdfunding platforms, it is thought
that estimating the method proposed in this study with a larger data set will provide more
consistent and robust results.
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Oz

Bu calismada “ortak finansman ilkesi” temelinde c¢evre koruma harcamalar
iizerinde durulmaktadir. Tiirkiye’de toplam ¢evre koruma harcamalar i¢inde 6zel
sektoriin payr kamuya gore daha fazladir. Fakat, ¢evrenin kamusal mal kabul
edilmesi ve g¢evre kirliliginin yarattign digsallik piyasa mekanizmasi ile
azaltilmamaktadir. Yirirlikteki mevzuatlar geregi kamunun yaptigi ¢evre koruma
harcamalarinin bilyilk oranda belediyeler tarafindan gergeklestirilmektedir. Bu
noktayi ele alan ¢alisma, 2013-2021 dénemi i¢in 30 bityiiksehiri iki alt gruba ayirarak
analiz etmektedir. 2012 yil1 6ncesi biiyiiksehir statiisii kazanan 16 il ve 2012 sonrasi
bliyiiksehir olan 14 ilin degerlendirilmesinden elde edilen bulgulara gore; 16 il
mahalli idaresinin atik emisyonunu azaltabilmek igin atik yonetimi harcamalarina ek
olarak toprak, yeralti ve yiizey sularinin korunmasi ve kalitesinin iyilestirilmesi
harcamalarina da daha fazla kaynak ayirarak atik emisyonunun azaltiimasina daha
fazla katki saglamaktadir. 2012 yili sonras1 biiyiliksehir statiisii kazanan 14 ilde
yapilan atik emisyonunun azaltilmasina yonelik kamu harcamalarinin atik
emisyonlarimi azaltict etkisinin, 16 ile gore daha diisiik oldugu tespit edilmistir.
Dolayisiyla kamu kaynaklarinin daha etkin kullanimi ve ¢evre kirliligini 6nleme
caligmalarinin daha verimli olmasi i¢in, 14 belediyenin atik yonetimi uygulamalarini
ve emisyonu azaltici tedbirlerini, 16 ildeki uygulamalar takip ederek iyilestirmesi
gerekmektedir.

Abstract

This study focuses on environmental protection expenditures based on the "co-
financing principle”. In Turkey, the share of the private sector in total environmental
protection expenditures is higher than the public sector. However, the environment
is considered as a public good, and the externality created by environmental pollution
is not reduced by the market mechanism. According to the legislation in force, the
majority of public environmental protection expenditures are made by
municipalities. In this point, the study analyzes 30 metropolitan cities by dividing
them into two sub-groups for the period of 2013-2021. According to the findings
obtained from the evaluation of 16 cities that gained metropolitan status before 2012
and 14 cities that became metropolitan after 2012; municipalities of 16 cities have
more contribution to the reduction of waste emission by allocating more financial
resources for the protection and quality improvement of soil, groundwater and
surface water in addition to waste management expenditures. The waste emission
reduction effect of the public expenditures on reducing the waste emission in 14 cities
that gained metropolitan status after 2012 had a lower impact than in 16 cities.
Therefore, for more efficient use of public resources and more effective pollution
prevention efforts, 14 municipalities should improve their waste management
practices and emission reduction measures by following the practices in 16 cities.
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1. Giris

Cevre kirliligi olgusunun geri planinda artan niifus, hizli sanayilesme ve carpik
kentlesmeye bagli olarak artan dogal kaynak tiiketimi yatmaktadir (Uslu, 1996: 111). Diinyadaki
gelismelere paralel bir sekilde Tiirkiye’de de hizli ekonomik biiylimenin bir sonucu olarak
kentlesme ve dogal kaynak tiiketimi artarken atiklarin artis1 da dikkat ¢ekici boyutlara ulagmigtir
(Yildiz, 2005: 171). Buna ek olarak ¢evre konusunda Tiirkiye’nin baz1 yetersizliklerle karsi
karsiya oldugu goriilmektedir. Bunlar; ¢evre konularina yeterli diizeyde onemin verilmemesi,
dogal kaynaklarin hizla kirleniyor olmasi, gevre ile ilgili verilerin sistematik olarak kayit altina
almmamig olmasi, elde edilen verilerin dogrulama, degerlendirme ve bilgiye doniistiirme
konusunda belirli bir standarda sahip olmamasi ve cevre politikalarinin yeter derecede giiclii
olmamas: seklinde siralanmaktadir (Toprak, 2006: 164).

Ote yandan gevre politikalarinin en énemli araglaridan biri olan ve mali arag olarak bilinen
cevre koruma harcamalariin seyri de konuyla ilgili 6nemli ipuglar1 vermektedir. Tiirkiye’de
¢evre harcamalarinin kurumsal sektorlere gore dagilimi Tablo 1°de yer almaktadir. 2017°de
toplam c¢evre harcamalarinin dagilimindaki paylara bakildiginda yiizde 33 kamu, yiizde 59 6zel
sektor ve yiizde 7 hanehalki olarak goziikmektedir. Bu oranlar 2022 yilinda sirasiyla yiizde 26,
yiizde 70 ve ylizde 4 olarak gergeklesmistir. Buradan hareketle ¢cevre koruma harcamalarinda son
6 yil iginde kamunun ve hanchalkinin payr azalirken Ozel sektoriin paymin arttig
sOylenebilmektedir. Cevre yatirim harcamalarinda ise 2017 yilinda kamunun pay1 yiizde 37 iken
2022 yilinda bu pay yiizde 15’e gerilemis ve Ozel sektoriin buradaki pay1 da siirekli artis
gOstermistir.

Tablo 1. Tiirkiye’de Cevre Harcamalarinin Kurumsal Dagilimi (%)

Toplam Cevre Harcamalar: Cevre Yatirnm Harcamalar

Yil Kamu Ozel Sektor Hanehalk Kamu Ozel Sektor
2017 0.33 0.59 0.07 0.37 0.63
2018 0.37 0.56 0.07 0.36 0.64
2019 0.34 0.57 0.09 0.23 0.77
2020 0.33 0.57 0.10 0.18 0.82
2021 0.29 0.65 0.07 0.16 0.84
2022 0.26 0.70 0.04 0.15 0.85

Kaynak: Kurumsal Sektorlere Gore Cevre Koruma Harcamalar1 TUIK (2022a).

Bayram (2023) bu dagilimin 2022-2025 doneminde de degismeyecegini ve 6zel sektoriin
toplam ¢evre harcamalarindaki payinin siirekli olarak artacagini iddia etmektedir. Ozel sektdriin
cevre harcamalarindaki paymin artma egilimi, piyasa ekonomisinin fiyat mekanizmasi yoluyla
cevre kirliliginin azaltilacagr beklentisine uygun goéziikmektedir. Bununla birlikte cevre
kirliliginin bir digsal maliyet olmasi ve negatif digsalliklarin fiyatlandirilamamasi da 6zel sektoriin
yaptig1 harcamalar ile kirlilik diizeyi arasindaki iligskiyi yansitamamakta ve 6nemli bir sorun
olarak karsimizda durmaktadir. Bu tiir durumlarda piyasa mekanizmasinin yetersizligi ve piyasa
basarisizliklar1 giindeme gelerek kamunun goriiniir elinin devreye girerek kamu diizenlemelerine
yer vermesi goriisii benimsenmektedir (Bulutoglu, 1981: 361).

Kirlilik refah ekonomisinde bir piyasa basarisizligi olarak ortaya c¢ikmaktadir. Tam
rekabetci dengeye gore pareto optimumum saglanmasi, I. En iyi olan ideal durumu temsil
etmektedir (Arrow, 1985: 107). Uretimde ve tiiketimde etkinligin saglandigi pareto optimal
kaynak tahsisinin temel kosulu ise, piyasa fiyatlariin yansitilmasi gerekliligidir (Kirmanoglu,
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2017: 79). Fiyatlandirma iginse ekonomik birimlerin karsilikli ve tam bilgi saglamasi
gerekmektedir. Fakat cevre kirliliginde bu mekanizma aksayarak 6zel karlilik / fayda ile
toplumsal fayda maksimizasyonu arasinda uyusmazlik ¢ikarak tam rekabetten sapmalara neden
olmaktadir. Bu acidan digsalliklar ozellikle sanayilesme siirecindeki iilkelerde tam rekabet
sartlarinin da olusmamasina bagli olarak bir ekonomik birimin faaliyetlerinin diger birimlerin
refahlan tizerinde piyasa fiyatlar1 disinda etki yapmaktadir (Rosen, 2002). Piyasa fiyatlar1 disinda
etki ile aralarinda bag olan ekonomik birimlerin zararlarinin karsiliginin 6denmemis ve
faydalarinin da kargiliginin alinmamig olmasi kastedilmektedir (Stiglitz, 1994: 2). Bireysel ve
toplumsal sonuglarda sapmalara yol acacak bu durum, pareto optimumun bozuldugunu ve
diizeltilmesi igin alternatif yollarin arandig1 stireci karsimiza ¢ikarmaktadir (Baumol, 1964: 358-
359).

Bu kapsamda bir negatif dissallik olan ¢evre kirliligi yoluyla ortaya ¢ikan maliyetler de
dogrudan fiyatlara yansitilamadigi igin kirlilige neden olanlara yiiklenemeyen fakat, toplumun
tamamina yiiklenen sosyal maliyet olarak tanimlanmaktadir (UN, 1997: 29). Ayrica, ¢evrenin bir
tiir serbest mal olarak algilanmasi da ekolojik dengenin iiretim ve tiiketim siiregleri ile
zorlanmamas1 gerektigi gerceginin g6z ardi edilmesine neden olmaktadir (Mutlu, 2002: 212).
Negatif cevresel digsalliklarin 6nlenmesinde gerekli olan maliyetin piyasada fiyatlandirilmasi i¢in
cevre ekonomistleri golge fiyatlama ve etkinlik analizi yontemlerine bagvururken uygulamada
agirlik olan refah iktisatcilari; kamu miidahalesi ve piyasa temelli ¢oziimlere yonelmektedir.
Kamu miidahalesi vergi ve diizenlemeler yolu ile kirliligi azaltmaya, piyasa temelli ¢6ziim ise
maliyetleri digsalligin tarafi birimler arasinda paylastirmaya ¢alismaktadir. Kamu miidahalesinde
cevresel vergiler, diizenleme ve kontroller, kirletme izinleri, standartla ve karbon ticaretleri sik
karsilasilan 6rnekleridir (Bithas, 2011). Coase, Hicks ve Kaldor’un goriisleri {izerine temellenen
piyasa temelli ¢oziimlerde ise ¢evresel konularla ilgili miilkiyet haklarinin tam tanimlanmasi
tizerine odaklanilmaktadir (Buchanan, 2008: 55-67).

Cevre kirliliginin negatif digsalliklara neden olmasi ve kaynak dagiliminda etkinsizlige yol
a¢masi yaninda ¢evresel ortak mallardaki miilkiyet haklarini tam tanimlamanin iglem maliyetleri
nedeniyle yarattigi zorlugu, ortaya c¢ikan sorunun piyasa mekanizmasi ile ¢oziilmesini
engellemektedir. Dolayisiyla ¢evre ve ¢evrenin korunmasi kamusal mal olarak tanimlanmakta ve
kamu ekonomisi de ortaya ¢ikan digsalliklarin i¢sellestirilmesi gerekliligine vurgu yapmaktadir
(Mutlu, 2006: 62). Kamu ekonomisinde ¢evre kirliligini onleyebilmek igin iki temel arag
bulunmaktadir. Bunlardan birincisi temeli A.C. Pigou tarafindan atilan digsalliklarin
vergilendirilmesi prensibine dayali “kirleten 6der ilkesi”, digeri ise “ortak finansman ilkesi”dir.
Kirleten dder ilkesinde agirlikli kullanilan kullanilan ara¢ karbon vergileri olurken (Atag, 2007:
301) ortak finansman ilkesindeki ara¢ kamu harcamalar1 ve vergi kolayliklaridir. Bu yontemde
kamu harcamalar1 ve vergi kolayliklar ile kamu biitcesi lizerinden ¢evreyi korumak amaciyla
miidahalelerde bulunulmaktadir (Mutlu, 2002: 213).

Tiirkiye’de ¢evre koruma harcamalari Birlesmis Milletler Istatistik Komisyonu tarafindan
gelistirilen Cevre Koruma Faaliyet Siniflamasi (CEPA) kapsaminda tanimlanmaktadir. Genel
olarak biyocesitlilik, atik, su, giiriiltii, hava ve toprak kirliligi konularmi kapsayan
siniflandirmalar (TUIK, 2022a); Tablo 2’de cevre koruma harcamalarm toplam igindeki
paylarinda verilmistir.
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Tablo 2. Tiirkiye’de Cevre Koruma Harcamalarinin Toplam icindeki Pay1 (%)

EE oz 5 e_s.c. v L5 el s :
%ﬁ ¢ E < 5 > £ 3 E E S 28 x o = & i © ; g S o=
= get 3 = ~SNESg= EQE omzE 2E EE C"}Eg
= > = o " PEEJSEE2E ==8¢E o3 £ S S
FCzip £ SHEffsEii SEif%g i gt
L2\ @ nt © S 82 BaN mEaS o = %0
RET 2 2 g7V gXEOS< TETR 2T 20 AT E
< [ ISl
= x
2013 0.02 038 0.50 0.03 0.00 0.04 0.00 0.00 0.02
2014 0.01 038 0.50 0.03 0.00 0.04 0.00 0.00 0.02
2015 0.01 037 050 0.03 0.00 0.05 0.00 0.00 0.03
2016 0.01 038 048 0.03 0.00 0.06 0.00 0.01 0.03
2017 0.02 035 050 0.03 0.00 0.06 0.00 0.01 0.03
2018 0.02 035 047 0.04 0.00 0.07 0.00 0.01 0.04
2019 0.03 038 047 0.03 0.00 0.05 0.00 0.01 0.04
2020 0.02 031 055 0.03 0.00 0.04 0.00 0.00 0.04
2021 0.04 027 0.58 0.03 0.00 0.04 0.00 0.00 0.03

Kaynak: Konulara Goére Cevre Koruma Harcamalar1 TUIK (2022a).

Tablo 2’ye bakildiginda 2013-2021 doneminde ¢evre koruma harcamalari iginde yer alan
giiriiltii ve vibrasyonun azaltilmasi, radyasyona karsi koruma ve arastirma gelistirme
harcamalariin toplam i¢indeki paymin 6nemsiz oldugu fark edilmektedir. Toprak yeralti ve
yiizey sularinin korunmasi ve kalitesinin iyilestirilmesi i¢in yapilan harcamalarin séz konusu
donemde yiizde 3 diizeyinde seyrettigi, biyoloji ¢esitliligin ve peyzajin korunmasi harcamasinin
ise 2013 yilinda yiizde 4 olan payinin zaman i¢inde degisiklik gosterse de 2021 yilina gelindiginde
tekrar yiizde 4°te kaldig1 goriilmektedir. S6z konusu donemde her ne kadar pay1 azda olsa zaman
igerisinde istikrarsizlik gosteren dig ortam havasini ve iklimini koruma harcamalaridir. Bu
harcamanin 2013 yilinda ylizde 2 olan pay1 zaman iginde farkli diizeylerde artis ve azalislar
gostererek 2021 yilinda ylizde 4’e¢ cikmistir. Atiksu yoOnetimi harcamalari, ¢evre koruma
harcamalar1 iginde ikinci sirada yer alirken 2013 yilinda yiizde 38 olan pay1 2021 yilinda yiizde
27’e diismiistiir. Atik yonetimi harcamalari ise toplam ¢evre koruma harcamalari i¢inde en yiiksek
paya sahip goziikmektedir. Atik yonetimi harcamalarmin toplam g¢evre koruma harcamalari
icindeki pay1 2013 yilinda yiizde 50 iken 2021 yilinda yiizde 58’e ulagmustir.

Tiirkiye’de ¢evre koruma harcamalarinin biiylik cogunlugu mevzuatta yer alan nedenlerle
yerel yonetimler tarafindan tistlenilmektedir. Yerel yonetimler icinde de belediyeler biiyiik 6lgiide
harcamalar1 gerceklestirmektedir. Belediyelerin gerceklestirdigi ¢evre koruma harcamalari; su
hizmetleri atiksu yonetim hizmetleri, atik yonetimi hizmetleri, biyolojik cesitliligin ve peyzajin
korunmasi, arastirma ve gelistirme harcamalarindan olugmaktadir. Kamu kurumlari, il 6zel
idareleri ve mahalli idari birliklerinin ¢evre koruma harcamalari; su hizmetleri, atiksu yonetim
hizmetleri, atik yonetimi hizmetleri, toprak ve yeralt1 suyunu koruma, dis ortam havasini ve iklimi
koruma, giiriiltli ve vibrasyonun azaltilmasi, biyolojik g¢esitliligin ve peyzajin korunmasi,
radyasyona karsi koruma, arastirma ve gelistirme, enerji ve diger ¢evre koruma harcamalaridir.
Biiyiiksehir olan illerde ise kamu tarafindan yapilan g¢evre koruma harcamalar1 agirlikli olarak
biiyiiksehir belediyeleri tarafindan iistlenilmektedir. Ozel sektdriin ¢evre koruma harcamalari ise
agirlikli olarak OSB (Organize Sanayi Bolgeleri) tarafindan gergeklestirilmektedir. Ayrica
Tiirkiye’deki kamu kesimi ¢evre koruma harcamalarinin GSYH (Gayri Safi Yurti¢i Hasila)
icindeki payr AB (Avrupa Birligi) ve OECD (Ekonomik Isbirligi ve Kalkinma Orgiitii)
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ortalamasinin {istiinde yer alirken 6zel sektoriin harcamalarimin GSMH (Gayrisafi Milli Hasila)
icindeki pay1 AB ve OECD ortalamasinin altinda yer almaktadir (Cigekalan vd., 2019: 731-738).

Tiirkiye’de ¢evre koruma harcamalari i¢inde kamu kesimi 6zel sektore kiyasla daha az
harcama yapmakla birlikte yapilan kamu harcamalarinin biiyiik 6l¢iide biiyiiksehir belediyeleri
tarafindan yapildig1 ve burada da en biiyiik harcama kaleminin atik yonetimi ve atik su yonetimi
harcamalarindan kaynaklandig1 goriilmektedir. Bu harcamalarinin bu denli yiiksek olmasinin bir
diger nedeni de Tiirkiye’de 2012 sonras1 Biiyiiksehir sayisinin 30’a yiikselmesi ve toplam niifusun
6nemli bir kisminin da s6z konusu biiyiiksehirlerde ikamet ediyor olmasidir (6360 Sayili Kanun,
2012).

Sekil 1°de gorildiigii gibi 2013-2021 déneminde Tiirkiye’deki 30 biiyiiksehrin toplam
niifus i¢indeki payi siirekli olarak artmistir. Bu pay 2013 yilinda yiizde 76,9 iken 2021 yilinda
yiizde 78’e ulagmstir. Tiirkiye niifusun yaklasik 4/5’ini barindiran 30 biiyiiksehirdeki siirekli
niifus artis1 gevre kirliliginin de artmasini beraberinde getirmektedir.

2021
2020
2019
2018
2017
2016
2015
2014
2013

0,764 0,766 0,768 0,77 0,772 0,774 0,776 0,778 0,78 0,782

Sekil 1. Tiirkiye’de 30 Biiyiiksehir Niifusunun Toplam Niifus icindeki Pay1 (%)
Kaynak: Illere Gore Niifus Istatistikleri TUIK (2022b).

Biiyiiksehirlerde yogunlasan niifusa karsin 6zellikle enerji kullanimina bagli hava ve gevre
kirlilik diizeyi de bu bolgeler i¢in artmaktadir. Sekil 2’de, Tirkiye’deki 30 biiyiiksehrin hava
kirliligine neden olan ve sera gazi emisyonu acisindan ilk sirada yer alan enerji kullanimi
gosterilmektedir. Sekil 2’de goriildiigii lizere enerji sektorii kaynakli sera gazi emisyonlarinin
toplam i¢indeki pay1 yaklasik yiizde 71°dir. Endiistriyel islemler ve {iriin kullanimi ve tarim
sektorii kaynakli emisyonlarin payr yaklasik yiizde 13’tiir. Buna gore enerji sektorii sera gazi
emisyonlarina yonelik ¢evre harcamalarinin payinin agirlikli olmasi gerekmektedir. Belediyelerin
ve dolayisiyla kamu sektoriiniin ¢evre harcama dagilimina bakildiginda ise en fazla kaynak
ayrilan kalem, atik yonetimi harcamalaridir. Oysaki atik kaynakli emisyonlarin pay1 toplam
icerisinde yalnizca ylizde 3 diizeyinde goriilmektedir.
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Tarim Atk ® Endiistriyel Islemler ve Uriin Kullammi1 ~ ® Enerji

Sekil 2. 30 Biiyiiksehirdeki Sektorlere Gore Toplam Sera Gazi Emisyonlarmin Paylar1 (%)
Kaynak: Sektorlere Gore Toplam Sera Gazi Emisyon Miktarlar1 TUIK (2022c).

Bir taraftan atik yonetimi harcamalarina en fazla kamu kaynagi ayrilirken diger taraftan
hava kirliligi agisindan atik kaynakli emisyon miktarinin olduke¢a diisiik olmasi kaynaklarin etkin
kullanilip kullanilmadig1 sorusunu akla getirmektedir. Dolayistyla bu ¢alismada Tiirkiye’deki 30
biiyliksehir temelinde kamu kesimi ¢evre koruma harcamalarinin atik kaynakli emisyona etkisi
panel veri analizi ile incelenmekte ve elde edilen bulgular temelinde yapilan harcamalarin
etkinligi tartisilmaktadir. Caligmanin ilgili literatiirden farkliligi belediyelerin atik yonetimi
harcamalar1 ve atik emisyonu arasindaki iliskiyi illerin farkli gelismislik yapisin1 dikkate alarak
incelemesidir.

2. Literatiir Taramasi

Kamu harcamalari ile ¢evre kirliligi arasindaki iliskiyi inceleyen ¢alismalara bakildiginda
hem negatif hem de pozitif etkilerin varliginin tespit edildigi goriilmektedir. Bir¢ok caligmada
kamu harcama artiginin ekonomik biiytimeyi destekleyerek ¢cevre sorunlariin artmasina yol agtigi
iddia edilirken toplam kamu harcamalarinin aksine kamunun ¢evre harcamalarinin kirliligi negatif
etkiledigine dair bulgulara da siklikla yer verilmektedir.

Ornegin, Bernauer ve Koubi (2006) 1971-1996 doénemi igin 42 iilkede yapilan kamu
harcamalarmin hava kirliligi izerindeki etkisini incelemis ve kamu harcamalarimin hava kirliligini
artirdi@ini tespit etmiglerdir. Benzer bir sekilde Halkos ve Paizanos (2013), 1980-2000
doneminde 77 iilke i¢in yaptiklari panel veri analizinde kamu harcamalarinin hava kirliligi
lizerindeki etkisini incelemis ve kamu harcamalarimin CO? (karbondioksit) salinim {izerinde
dogrudan bir etkisinin tespit edilmedigini buna karsiik SO? (kiikiirt dioksit) salinimi iizerinde
pozitif bir etki yarattifini tespit etmislerdir. Adewuyi (2016), kamu harcamalarinin yani sira
hanehalk1 ve firma harcamalarinin da karbon salinimi lizerinde etkisi oldugunu iddia ederek 1990-
2015 doneminde farkli sektorler tarafindan yapilan harcamalarin kirlilik diizeylerine etkilerini
kisa ve uzun dénemde incelemistir. Elde ettigi bulgulara gére kamu harcamalar1 kisa donemde
hem dolayli hem de dogrudan etkiler ile ¢evre kirliligini artirmakta, uzun dénemde ise kamu
harcamalar1 dogrudan olumsuz etkilere neden olmaktadir. Saud vd. (2019) 1971-2013 déneminde
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Venezuella’da enerji sektoriiniin ¢evre kirliligini artirdigini bununla birlikte kamu harcamalarinin
da cevre kirliligine yol a¢tigini tespit etmistir. Halkos ve Paizanos (2014) 1970-2008 donemi i¢in
71 iilkede ekonomik biiyiime ve kamu harcamalarinin ¢evre iizerindeki etkilerini incelemislerdir.
Modellerinde ¢evresel bozulmanin gelir ve kamu harcamalarindaki degisikliklere gecikmeli tepki
verecegini dikkate alarak dinamik bir yap1 olusturmuslar ve kisa ve uzun donemde hava kirliligi
tizerindeki etkilerin tilkelerin gelir diizeyine gore degisiklik gosterdigini tespit etmislerdir. Halkos
ve Paizanos (2017) 1970-2008 doneminde 94 iilkenin panel verilerini kullanarak yaptig1 bir bagka
calismada kamu harcamalari ile ¢evre kalitesi arasindaki iligkiyi incelemistir. Buna gore kamu
harcamalariin hava kirliligi tizerinde ii¢ farkli kanaldan etki yarattigi, bunlarin marjinal etki,
ekonomik biiylimeye bagli etki ve kurumsal kaliteye bagl etki oldugunu ifade etmislerdir. Elde
edilen bulgular kamu harcamalarmin SO? ve NOX (nitrik oksit) emisyonlar1 iizerinde énemli bir
hafifletici etkisi oldugunu ve bu etkinin ekonomik biiyiime ve demokrasi seviyesiyle arttigini
gostermektedir. Ullah vd. (2020) maliye politikalarinin gevresel kalite lizerindeki etkilerin
iilkelere gore farkliliklar gosterdigini ve asimetrik etkiler ortaya ciktigini iddia etmektedir.
Ornegin, kamu harcamalarindaki pozitif bir sokun Malezya, BAE (Birlesik Arap Emirlikleri),
Tayland, Endonezya, Tiirkiye, Iran, Hindistan ve Cin'de cevresel kaliteyi kotiilestirdigini,
Japonya'da ise iyilestirdigini tespit etmislerdir. Gortldigi gibi kamu harcamalarinin g¢evre
kirliligini artirdigina dair calismalar ile daha fazla karsilagilmaktadir. Buna karsilik kamu
harcamalarmin ¢evre kalitesini artirmak i¢in yapilan kisminin cevre kirliligini azaltici etki
yarattigina dair caligmalara da rastlanmaktadir.

Lopez ve Palacios (2010), 1995-2006 donemine 21 Avrupa iilkesi i¢in hiikiimet
harcamalarinin ve cevre vergilerinin ¢evre kalitesi tizerindeki etkilerini incelemis ve kamu
mallarinin payinin artmasinin ozon tabakasindaki yogunlugu artirdigini tespit etmislerdir. Lopez
vd. (2011), kamu harcamalarinin bilesiminin degistirilmedigi durumda ¢evre kirliliginin
azalmayacagini buna karsilik toplumsal ve kamu mallarina yonelik harcamalarinin artirilmasinin
cevre kirliligini azaltacagini 6ne siirmektedirler. Broniewicz (2011), 25 Avrupa iilkesi i¢in 2022-
2007 doneminde ¢evre koruma harcamalarinin diisiik olmasinin ¢evre kirliligini 6nleyemedigini
tespit etmistir. Kete vd. (2017), ¢evre sorunlari ile miicadelede maliye politikasinin énemine
vurgu yaparak tesvikler, vergi indirimleri ve siirdiiriilebilir kalkinma yatirimlarinin gevresel
sorunlarin azaltilmasindaki 6nemine dikkat ¢ekmektedir. Ercolano ve Romano (2018), 2002-2010
doneminde 21 Avrupa iilkesi i¢in kamunun ¢evre harcamalarinin {ilkelerin ¢evre performansi
iizerinde 6nemli katkilar yaptigini tespit etmislerdir.

Zhang vd. (2017), 2002-2014 déneminde Cin’deki 106 sehir iginde kisi basina gayri safi
yurti¢i hasilas1 yliksek olanlarda kamu harcamalarinin dumandan kaynaklanan emisyonlari
azalttigin1 buna karsilik diger sehirlerde kamu harcamalarinin ¢evre kirliligine yol actigin tespit
etmislerdir. Soukopova ve Struk (2011), Cek Cumbhuriyeti’nde belediyelerin ¢evre koruma
harcamalariin etkinligini degerlendirerek harcamalarin maliyet etkinligini siralamustir.
Soukopova ve Bakos (2013), benzer sekilde Cek Cumbhuriyeti’nde belediyelerin ¢evre koruma
maliyet etkinligini siralayarak ¢evre koruma harcamalarinin kirlilik ile iligkisini agiklamiglardir.
Islam ve Lopez’de (2015), merkezi ve yerel yonetimlerin sosyal ve kamusal mallara daha fazla
harcama yapmas1 durumunda hava kirliligindeki yogunlugun azaldigin1 hesaplamislardir. He vd.
(2017), Cin’de 30 farkli eyaletteki gevre kirliligini engellemek igin yapilan yerel yonetim
yatirmmlarinin  karbon emisyonunu azalttigim1 ancak bu etkinin eyaletlerin kalkinmishik
diizeylerine gore farkliliklar gosterdigini ifade etmektedirler. Hua vd. (2018), beseri sermaye
birikiminin ve Ar-Ge harcamalarinin temiz teknoloji benimsenmesine etkisi olup olmadigin
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incelemislerdir. Cin’deki farkli sehirler i¢in yapilan bu ¢aligmada egitim harcamalarinin Ar-Ge
harcamalarina kiyasla ¢evre kalitesi tizerinde daha fazla etkisi oldugu gorilmiistiir. Yang vd.
(2023), kat1 atik yonetiminin sera gazi emisyonlarini azaltmada etkili oldugunu iddia etmektedir.
Cin’de yapilan bu arastirmada sifir atik yonetimi uygulamalarinin karbon ayak izini azalttigini
tespit etmiglerdir. Zhou ve Zhang (2020), Veri Zarflama Analizi ¢alismalarinda girdi gostergeleri
olarak hem kamu harcama politikasini hem de kamu gelirler politikasini, ¢ikt1 gostergeleri olarak
ise farkli kirlilik bi¢imlerini ve kaynaklarim1 yansitan ¢evre kirliligi kontrol sonuglarini
kullanmislardir. Cin'de 2007'den 2017'ye kadar 30 il diizeyindeki mahalli idarenin ¢evre kirliligi
kontroliine yonelik EFPE’yi (maliye politikalarinin etkinligi) incelemislerdir. Ayrica, mali
desantralizasyonun EFPE iizerindeki mekansal etkisini, mekansal gecikme modeli (SLM)
kullanarak analiz etmislerdir. Sonuglar, Cin'deki EFPE degerlerinin 2014 yilindan bu yana genel
olarak biiylik 6l¢iide iyilestigini gostermektedir. TE deki (teknik etkinlik) degisim esas olarak
PTE’teki (saf teknik etkinlik) degisimden kaynaklandigini, EFPE degerlerinin bolgesel
heterojenlige ve yakinsamaya sahip oldugunu, Dogu bélgesinin diger bolgelere gore daha yiiksek
EFPE degerlerine sahip oldugunu, diisiik verimli bolgenin biiyiime oraninin yiiksek verimli
bolgeden daha fazla olugunu, mali harcama desantralizasyonunun EFPE degerleri iizerinde
dogrudan negatif etkiye ve mekansal yayilma etkisine sahipken, mali gelir desantralizasyonunun
anlamli olmayan bir etkiye sahip olduguna ulagmislardir. Bu sonuglara dayanarak onerilen
politika cikarimlart; ¢evre kirliliginin kontrolii igin mali harcama diizeyinin artirilmasi ve
cevrenin korunmasi i¢in merkezi transfer 6deme sisteminin iyilestirilmesi; hiikiimet performans
degerlendirme sisteminde reform yapilmast ve ¢evre Kkirliliginin kontrolii igin hiikiimet
harcamalarinin kosullarinin yenilenmesi ve bolgeler arasi g¢evre yonetiminde yatay mali
isbirliginin tesvik edilmesidir. E1 Hanande ve El-Zein (2009) Avustralya i¢in yapmis olduklari
calismalarinda atik bertarafinin Avustralya'daki toplam sera gazi emisyonlariin yaklasik %3'tine
denk gelmesine ragmen atik yonetimindeki teknolojik gelismelerin dogru uygulanmasi sonucu
evsel kati atik sektoriiniin karbon yutagi olarak hareket edecegi ve dolayisiyla ticareti yapilabilir
karbon kredileri kazanimina olanak bulundugunu ifade etmektedirler. Deng vd. (2012) ¢evre
koruma harcamalar1 gibi daha fazla mali sorumlulugun yerel yonetimler tarafindan iistlenildigi
Cin’deki mali ademi merkeziyet¢iligi tartismaktadir. Calismada 2005 yilinda 249 Cin sehrine ait
yatay kesit veri seti mekéinsal ekonometrik ¢ercevede kullanilarak su Onemli sonuglara
ulagtlmigtir. Sehir yonetimi, komsularinin gevre koruma harcamalarindaki artisa bir yanit olarak
kendi ¢evre koruma harcamalarimi kisma egilimindedir. Bu bulgu, sehir yonetiminin ¢evre
koruma harcamalarina iliskin karar alma siirecinin komsu sehirler i¢in pozitif digsalliklara yol
actig1 anlamina gelmektedir. Merkezi olmayan bir karar alma siireci altindaki pozitif yayilmalar,
etkinlik kaybini azaltmak i¢in dissalliklarin i¢sellestirilmesi gerektigi anlamina gelmektedir.

Yalgin ve Gok (2015) 2001-2012 doneminde AB ve Tirkiye’de g¢evre koruma
harcamalarini inceleyerek Avrupa’da ¢evre politikalarinin kirliligi engelleyebildigini buna karsin
Tiirkiye’de emisyon salinimi ve su kirliliginde iyilesmenin saglanamadigini iddia etmektedirler.
Kiziltan ve Yereli (2023) Tiirkiye’de Belediyelerin yapmis olduklar1 ¢evre harcamalarinin basta
sanayilesme diizeyi olmak iizere bir takim faktdrlerden etkilendigini ifade etmektedir. 2007-2016
donemini kapsayan ¢aligmada belediyelerin kisi basina ¢evre koruma harcamalarimin komsu il
belediyeleri arasindaki mekansal bagimlilik ve sagilim etkisi dikkate alinmaktadir. Elde edilen
bulgulara gore sanayilesme diizeyinin artmasi daha fazla ¢evre koruma harcamasi yapilmasini
gerektirmekte, kisi basi ¢evre koruma harcamalarinin belli bolgelerde yogunlasarak bedavacilik
problemine yol agmakta, kisi basi gevre gelirlerinin artmasi kisi bagi ¢evre koruma harcamalarini
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artirmakta, niifus yogunlugu ve yiizél¢limii biiylikligii kisi basi ¢evre koruma harcamalarini
artirmaktadir.

Tiim bunlar dikkate alindiginda Tirkiye’de kamu ¢evre koruma harcamalariin agirlikli
olarak belediyeler tarafindan yapilmasi, sanayilesmis ve niifus yogunlugu yiiksek illerde ¢evre
koruma harcamalarinin ve de ¢evre kirliliginin daha fazla olmasi gibi nedenler bu calismada 30
biiyliksehirde kamu kesimi tarafindan yapilan ¢evre koruma harcamalariin gevre kirliligine
etkisinin incelenmesi i¢in motivasyon kaynagi olmustur. Cevre koruma harcamalarinin bolgelere
veya kalkinmislik seviyelerindeki farkliliklara gore illerde farkl etkiler yaratmasi ise ¢aligmada
30 biiyiiksehrin 2012 y1l1 6ncesi ve sonrasi olmak iizere iki alt gruba ayrilarak incelenmesinin
nedenidir. Bu alt ayrim, kamu ¢evre koruma harcamalarinin emisyon miktarlar1 tizerindeki
etkisinin illerin gelismislik diizeyindeki farkliliklar1 dikkate almasi bakimindan Onemli
goriilmektedir.

3. Yontem

Bu ¢alismada Panel Veri Analizi kullanilmaktadir. Panel veri analizi hem yatay kesit hem
de zaman serilerini bir arada kullanarak bir veri seti olugturmakta ve gdzlem sayisinin artmasini
saglayarak serbestlik derecesinin yiikselmesine neden olmaktadir. Bir baska deyisle panel veriler
N sayida kesit ve T sayida gozlemden olugmaktadir (Tatoglu, 2012: 3). Panel veri analizinde
kullanilan denklem genel olarak su sekilde ifade edilmektedir.

Yie = @qit + BoitXair + B3itXzie + €ir (1)

Denklem 1°de yer alan zaman t =1...T ve Kesitler i = 1...N olarak tanimlanmaktadir. Panel
veri denkleminde genel tanimlamaya gore o katsayisi tiim birimler i¢in sabit kabul edilmektedir.
Katsayilar birimlere gore degisiyor ancak zamana gore degismiyorsa “sabit etkiler modeli”
kullanilmakta ve bu durumda birimler arasindaki degisiklikler dikkate alinirken zamana gore
degisim sabit kabul edilmektedir (Akinci vd., 2014: 12).

Denklem 1’de Xj;, agiklayici degiskenler vektoriini Y;;, bagimli degiskeni; S, egim
katsayilarini ve a sabit terim etkisini gostermektedir. Sabit etkiler modelinde sabit terimin zaman
icerisinde degismedigi seklinde uygulamalar yapilmakla birlikte kesitler arasinda sabit ancak
zamana gore degisken olabildigi uygulamalarda yapilmaktadir (Kennedy, 2006: 333). Sonug
olarak her iki durumda da birimler ve zamanlar arasi farkliliklar sabit terimdeki farkliliklardan
kaynaklandig1 varsayilmaktadir (Greene, 2003: 287)

Bundan farkli olarak kesitlerin sabit terimleri rassal olarak dagiliyorsa bu durumda panel
veri modeli “rassal etkiler modeli” olarak tanimlanmaktadir. Rassal etkiler modelinde kesitlere
veya zamana bagl olarak ortaya c¢ikan degismeler hata teriminin bir bileseni olarak
tanimlanmaktadir (Baltagi, 2001: 15).

Yie = aqie + BaieXaie + BaieXzie + (i + vir) (2)
Burada u;, kesitlerde meydana gelen rassal hata terimlerini; v;, geriye kalan hata
terimlerini temsil etmektedir. ;; = (u; + v;;) hata terimi iki bilesenden olusmaktadir.

Panel veri analizlerinde rassal etkilerin gegerli olup olmadigt Hausman testi ile
sinanmaktadir. Hausman testinde H istatistigi varyans ve kovaryans arasindaki farkin sifira esit
olup olmadigini test etmektedir.
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Rassal etkiler modeli u; rassal degiskeni ile bagimsiz degiskenler arasindaki korelasyonun
sifir oldugunu varsaymaktadir. Diger bir ifade ile cor(u;, x;;) = 0 oldugunda rassal etkiler
modeli kullanilmakta aksi durumda sabit etkiler modeli tercih edilmektedir (Cemrek ve Burhan,
2014: 51).

Bunlara ek olarak panel veri modelinde yer alan degiskenlerin duraganlik diizeylerini
Olemek icin birim kok testleri kullanilmaktadir. Birim kok testlerinde kullanilan denklem yapist
su sekildedir;

Yie = a; + Tit + pyi—q + 8;0; + ;¢ 3)

Burada «; ve 1; parametreleri sirasiyla sabit etkileri ve trend katsayilarini temsil
ederken p katsayisi ile duraganlik diizeyi belirlenmektedir. Bu ¢aligmada LLC (Levin vd., 2000),
Fisher-ADF (Maddala ve Wu, 1999) ile Phillips Perron Fisher (Choi, 2001) birim kok testleri
kullanilmaktadir. LLC testinde p katsayisinin kesitlere gore degismedigi varsayimi kullanilirken

ADF ve PP testlerinde p katsayisinin kesitlere gore degistigi kabul edilmektedir (Tatoglu, 2007:
68).

4. Veri Seti ve Degiskenler

Tiirkiye’de ¢evre koruma harcamalar cari harcamalar ve yatirim harcamalar olarak iki
kisma ayrilmaktadir. Toplam cari harcamalar icinde genel devlet ve kar amaci gilitmeyen
kuruluslarin pay1 2021 yilinda yiizde 29 iken 6zel sektoriin pay yiizde 65 hanehalklarinin pay1
ise yiizde 7 olarak gergeklesmistir. Cevre yatirim harcamalarinda da 6zel sektoriin pay: yilizde 84
olurken kamunun pay1 yiizde 16 olarak gergeklesmistir (TUIK, 2022a). Goriildiigii gibi cevre
harcamalarinda 6zel sektor agik ara 6nde goziikmekte ve bu alanda kamu kesiminin harcamalari
gorece daha sinirli kalmaktadir. Yapilan kamu harcamalarinin ise yilizde 79.6’s1 belediyeler,
yiizde 5.5’1 mahalli idare birlikleri ile il 6zel idareleri tarafindan yapilirken merkezi yonetimin
pay1 yiizde 14.8 olmaktadir. Dolayisiyla kamu ¢evre koruma harcamalarinin yaklagik yiizde
85’inin mahalli idareler tarafindan yapildig1 goriilmektedir (Yalgin ve Gok, 2015: 72).

Yapilan harcama kalemlerinin tiirlerine bakildiginda Sekil 3 karsimiza ¢ikmaktadir. Sekil
3’te goriildiigii gibi ¢cevre koruma harcamalari iginde en biiyiik pay atik yonetimi ve atik su
yonetimi olmaktadir. Her ikisi de mahalli idareler tarafindan yapilan bu harcamalarin 2021
yilindaki pay1 sirasiyla yiizde 58 ve yiizde 27°dir. Dolayisiyla belediyelerin yapmis oldugu
harcamalar toplam ¢evre koruma harcamalarinin yiizde 85’ine karsilik gelmektedir. Bununla
birlikte 2021 yilinda biyolojik ¢esitliligin korunmasi i¢in yapilan harcamalarin pay1 ylizde 4,
toprak-yeralti-yiizey sularinin korunmasi ve kalitesinin iyilestirilmesi i¢in yapilan harcamalarmn
pay1 yiizde 3 ve dis ortam ve iklimi koruma harcamalarinin pay1 yiizde 4 olmustur. Bu paylarin
2013-2021 doneminde de dnemli bir degisiklik gostermedigi sdylenebilir. Buna ek olarak mahalli
idarelerin neredeyse tiim ¢evre koruma harcamalarimi atik su ve atik yonetimi harcamalarinda
kullanmasina ragmen atiklardan kaynaklanan sera gazi salinimlarinin toplam i¢indeki pay1 2013
yilinda ylizde 4 iken 2021 yilinda yilizde 3’e gerilemistir. Belediyeler tarafindan yapilan énemli
miktardaki kamu cevre koruma harcamalarinin sera gazi emisyon salimimi azaltici etkisinin
oldukea smirlt oldugu diigiiniilmektedir.
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Sekil 3. Sektorel Cevre Koruma Harcamalarimin Toplam icindeki Paylar
Kaynak: Cevre Koruma Harcama Istatistikleri TUIK (2022a).

Calismanin ampirik uygulama kisminda kamu ¢evre koruma harcamalarinin atiklardan
kaynaklanan sera gazi emisyonlar1 iizerindeki etkisini 6lgmek igin TUIK veri tabanindan 30
biiyiiksehir i¢in 2013-2021 donemine ait ¢evre koruma harcama istatistiklerinden ve sera gazi
emisyon istatistiklerinden yararlanilmaktadir. ilgili dénem igin yapilan analizde 30 biiyiiksehir
iki alt gruba ayrilarak regresyon denklemi test sonuglar elde edilmektedir. Birinci grupta 2012
oncesi biiyiiksehir statiisiinde yer alan 16 il yer alirken ikinci grupta 2012 yilinda 6360 Sayili
Kanunla (2012) biiytiksehir statiisii elde eden 14 il yer almaktadir. Tablo 3’te ¢alismanin analiz
boliimiinde kullanilacak degiskenlere iliskin tanimlamalara yer verilmistir.

Tablo 3. Degiskenlerin Tanimlari

PROC  Dis ortam havasini ve iklimi koruma harcamalar (kisi bagina milyon $)

WWM  Atiksu yonetimi harcamalar ((kisi bagina milyon $)

WM Atik yonetimi harcamalari (kisi bagina milyon $)

PRLW Toprak, yeralt1 ve ylizey sularinin korunmasi ve kalitesinin iyilestirilmesi harcamalar1 (kisi
basina milyon §)

BIOD Biyolojik ¢esitliligin ve peyzajin korunmasi harcamalari (kisi bagina milyon $)

WAST  Atik Emisyon Miktar (kisi Basina CO2 Esdegeri, Milyon Ton)

5. Ampirik Uygulama

Caligmanin bu kisminda panel veri analizi yapilmakta degiskenlerin logaritmik doniistimii
yapilarak birinci ve ikinci grupta yer alan iller i¢in tahmin denklemi ayr1 ayn test edilmektedir.
Tahminde kullanilan denklem su sekildedir;

InWAST = ag + BiInWM + BoInWWM + B3InPRLW + ,InBIOD + BsInPROC 4)

Bu tahmin denkleminde yer alan degiskenlerin duraganlik diizeylerinin belirlenmesi igin
her bir degisken i¢in birim kok testleri uygulanmaktadir. Levin, Lin ve Chu (2002), Fisher tipi
ADF ve Phillips Perron birim kok testleri sonucunda elde edilen bulgular Tablo 4 ve Tablo 5’te
sunulmaktadir.
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Tablo 4. Birinci Grup icin Tahmin Denkleminde Yer Alan Degiskenlerin Birim Kok Testleri

WAST
lo I
Istatistik Olasihik Istatistik Olasihk
Levin, Lin & Chu -4.12734* 0.0000 -4,24841* 0.0000
ADF 45.8267 0.0538 42.5889* 0.0000
PP 43.3225 0.0873 137.600* 0.0000
WM
Levin, Lin & Chu -1.05594 0.1455 -9.22741* 0.0000
ADF 18.2787 0.9751 93.1339* 0.0000
PP 31.0143 0.5163 50.2758** 0.0210
WWM
Levin, Lin & Chu -14.0067* 0.0000
ADF 157.222* 0.0000
PP 217.563* 0.0000
PRLW
Levin, Lin & Chu -1.66157 0.0483 -11.1142* 0.0000
ADF 21.4059 0.9224 114.591* 0.0000
PP 55.3611* 0.0064 71.1958* 0.0000
BIOD
Levin, Lin & Chu -1.39457 0.0816 -12.6851* 0.0000
ADF 19.9333 0.9524 132.394* 0.0000
PP 32.7140 0.4318 59.0944* 0.0000
PROC
Levin, Lin & Chu 2.54574 0.9945 -6.88947* 0.0000
ADF 6.75198 1.0000 65.7784* 0.0000
PP 7.25234 1.0000 179.470* 0.0000

Not: * %1 hata payini temsil etmektedir.

Tablo 5. ikinci Grup i¢in Tahmin Denkleminde Yer Alan Degiskenlerin Birim Kok Testleri

WAST
lo I1
Istatistik Olasiik Istatistik Olasilik
Levin, Lin & Chu -4.49827* 0.0000 -3.75880* 0.0000
ADF 46.4380 0.0157 33.9035* 0.0000
PP 40.0202 0.0659 136.074* 0.0000
WM
Levin, Lin & Chu -1.01545 0.1549 -9.03408* 0.0000
ADF 16.1193 0.9640 85.8582* 0.0000
PP 29.0188 0.4116 43.6549* 0.0300
WWM
Levin, Lin & Chu -12.9071* 0.0000
ADF 135.234* 0.0000
PP 197.778* 0.0000
PRLW
Levin, Lin & Chu -1.66286 0.0482 -10.1935* 0.0000
ADF 19.2896 0.8890 98.0142* 0.0000
PP 51.0337* 0.0049 63.1120* 0.0000
BIOD
Levin, Lin & Chu -1.38502 0.0830 -11.3599* 0.0000
ADF 17.8260 0.9304 110.534* 0.0000
PP 29.8389 0.3710 53.2836* 0.0027
PROC
Levin, Lin & Chu 2.32150 0.9899 -6.50138* 0.0000
ADF 6.03468 1.0000 58.1985* 0.0007
PP 6.41476 1.0000 152.845* 0.0000

Not: * %1 hata payini temsil etmektedir.
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Tablo 4’te goriildigii gibi birinci grupta yer alan 16 biiyiiksehir panel veri setinde yer alan
degiskenlere bakildiginda WWM degiskeninin diizeyde duragan oldugu ve birim kok icermegi
goriilirken WAST, WM, PRLW, BIOD ve PROC degiskenlerinin diizeyde birim kok icerdigi
buna karsilik birinci farklari alindiginda duragan olduklar1 hesaplanmistir. Benzer bir sekilde
Tablo 5’te yer alan ikinci gruptaki 14 biiyliksehir panel veri setindeki degiskenlerden WWM
degiskeni diizeyde duragan iken WAST, WM, PRLW, BIOD ve PROC birinci farkta duragan
olduklar tespit edilmistir.

Panel veri analizlerinde sabit etkiler ve rassal etkiler olmak {izere iki temel yaklasim
bulunmaktadir. Bu tahmin modellerinden hangisinin kullanilacagi Hausman (1979.1981) testi ile
belirlenmektedir. Test sonuglar1 Tablo 6’da sunulmustur. Birinci Grup igin yapilan Hausman testi
sonuglarina gore rassal etkilerin varligina dair 6ne siiriilen Ho hipotezi ret edilirken ikinci grup
icin yapilan test sonucunda Ho hipotezi kabul edilmektedir. Dolayisiyla 2012 6ncesi 16
biiyiiksehir olarak tanimlanan birinci grup tahmininde sabit etkiler modeli tahmin edilmekte 2012
sonrasi 14 biiyliksehir igin rassal etkiler modeli kullanilmaktadir.

Tablo 6. Hausman Test Sonuclar1

Istatistik Olasihk
Birinci Grup 12.32** 0.03
Ikinci Grup 55.24 0.68

Not: ** %5 hata payin temsil etmektedir.

Tablo 7’de yer alan birinci grup i¢in yapilan sabit etkiler modeli tahmin sonuglarina gore
D(LNWM) (Atik yonetimi harcamalarindaki degisim) degiskenini bagimli degisken olan
D(LNWAST) (Atik emisyon miktarindaki degisimi) degiskenini negatif yonde etkilemekte ve
yiizde 1 hata payu ile istatistiksel olarak anlamli hesaplanmaktadir. Mahalli idarelerin atik yonetim
harcamalarindaki ylizde 1°lik degisim atik emisyon miktarmi yiizde -0.04 degistirmektedir.
LNWWM (atik su yonetimi) degiskeninin ise istatistiksel olarak anlamsiz oldugu goriilmektedir.
Mabhalli idarelerin daha az katki sundugu D(LNPRLW) (Toprak, yeralti ve ylizey sularinin
korunmasi1 ve kalitesinin iyilestirilmesi harcamalarindaki degisim) degiskeni ise bagimli
degiskeni negatif yonde etkilerken yiizde 1 hata payr ile istatistiksel olarak anlamli
goziikkmektedir. Benzer bir sekilde D(LNPROC) (Dis ortam havasim1 ve iklimi koruma
harcamalarindaki degisim) degiskeninin isareti negatif ve ylizde 1 diizeyinde istatistiksel olarak
anlamli oldugu tespit edilmistir. Dolayisiyla mahalli idarelerin gorece daha sinirh katki yaptig
toprak, yeralt1 ve yiizey sularinin korunmasi ve kalitesinin iyilestirilmesi harcamalar1 ylizde 1
degistiginde atik emisyon miktar1 yilizde -0.08 degisirken dis ortam havasi ve iklimi koruma
harcamalar1 ylizde 1 degistiginde atik emisyon miktarinin yiizde -0.02 degisecegi tahmin
edilmistir. Buradan hareketle mahalli idarelerin en fazla kaynak ayirdigi atik ydnetim
harcamalarinin atik emisyonunu azaltici etkisinin daha sinirli katki yaptigi toprak, yeralt1 ve ylizey
sularinin korunmasi ve kalitesinin iyilestirilmesi harcamalarina kiyasla daha az etkili oldugu
sOylenebilir. Tiim bunlarin aksine D(LNBIOD) (Biyolojik cesitliligin ve peyzajin korunmasi
harcamalarindaki degisim) degiskeninin ise atik emisyon miktarin artirdigi hesaplanmistir.
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Tablo 7. Birinci Grup icin Sabit Etkiler Modeli Tahmin Sonuclar1

Degiskenler Katsayillar  Standart Hata t-istatistik Olasilik Degerleri
C 0.05 0.05 1.01 0.31
D(LNWM) -0.04* 0.006 -6.21 0.00
LNWWM -0.003 0.003 -1.09 0.27
D(LNPRLW) -0.08* 0.012 -6.59 0.00
D(LNBIOD) 0.05* 0.007 6.60 0.00
D(LNPROC) -0.02* 0.002 -8.19 0.00
R? 0.82
Diizeltilmis R? 0.78

F Istatistigi 24.61*

F olasilik Degeri 0.00
Durbin Watson 2.02

Not: * %1 hata payini temsil etmektedir.

Elde edilen bulgulara gére 2012 yil1 dncesi biiyiiksehir statiisii kazanan 16 ildeki mahalli
idare yonetimlerinin atik emisyonunu azaltmaya yonelik ayirdigi kaynaklar1 daha etkin kullanarak
elde edecekleri tasarruflari toprak, yeralti ve yiizey sularinin korunmasi ve kalitesinin
iyilestirilmesi harcamalarina yonlendirmeleri, atik emisyonunu azaltma hedefi agisindan daha
yararli olabilecektir.

Son olarak tahmin denkleminin agiklama giiciinii temsil eden R? ve diizeltilmis R? degerleri
sirastyla yiizde 82 ve yiizde 78 olarak hesaplanmis, tahmin denkleminin anlamliligini test eden F
istatistigi 24.61 ve yiizde 1 hata pay: ile istatistiksel olarak anlamli bulunmustur. Modelde
otokorelasyon olmadigi bulgusunu gosteren Durbin-Watson istatistigi ise 2.02 olarak
hesaplanmistir. Regresyon denkleminde ¢oklu dogrusal baglanti sorunu olup olmadig1 Varyans
Enflasyon Faktor (VIF) ile kontrol edilmektedir.

Tablo 8’de her bir degisken i¢in VIF sonucu goriilmektedir. VIF > 10 kritik degeri dikkate
alindiginda bagimsiz degiskenlerin VIF degeri kritik degerin altinda kalmakta ayrica tim
degiskenler i¢in ortalama VIF degeri VIF > 5 kritik degerinin altinda kalmaktadir. Bu durumda
coklu bagli sorunun olmadigi da tespit edilmistir.

Tablo 8. Coklu Dogrusal Baglanti1 Test Bulgular

Degiskenler VIF UVIF
Ortalama VIF 3.70

D(LNWM) 7.21 0.13
LNWWM 6.59 0.15
D(LNPRLW) 1.99 0.50
D(LNBIOD) 1.67 0.59
D(LNPROC) 1.06 0.94

Tablo 9’da yer alan ikinci grup ig¢in rassal etkiler modeli tahmin sonuglarina gore
D(LNWM) degiskenini bagimli degisken olan D(LNWAST) degiskenini negatif yonde etkiledigi
ve yizde 1 hata pay1 ile istatistiksel olarak anlamli oldugu hesaplanmistir. 2012 sonrasi
biiyiiksehir statiisii kazanan illerdeki mahalli idarelerin atik ydonetim harcamalarindaki ytlizde 1°1ik
degisim atik emisyon miktarini yiizde -0.02 degistirmektedir. Elde edilen bu bulgu 2012 sonrasi
biiyiiksehir statiisii kazanan 14 ilin 2012 6ncesi bilyiiksehir statiisii kazanan 16 ile gore atik
yOnetim harcamalar1 ile atik emisyon miktarini azaltma konusunda daha diisiik kabiliyette
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oldugunu gostermektedir. Bununla birlikte birinci grup tahmin sonuglarinin aksine LNWWM
(atik su yonetimi) degiskeninin istatistiksel olarak yiizde 5 hata pay1 ile anlamli oldugu
goriilmektedir. Dolayistyla 2012 sonrasi biiyiiksehir olan illerdeki atik su yonetimi harcamalari
her ne kadar katsayis1 diisiikk de olsa atik emisyon miktarinin azalmasina katki yapmaktadir.
Mahalli idarelerin daha az katki sundugu D(LNPRLW) degiskeni bagimli degiskeni negatif
yonde etkilerken ylizde 1 hata payi ile istatistiksel olarak anlamli goziikkmektedir. Benzer bir
sekilde D(LNPROC) degiskeninin isareti negatif ve yiizde 1 diizeyinde istatistiksel olarak anlamli
oldugu hesaplanmigtir. Dolayisiyla mahalli idarelerin gorece daha simirh katki yaptigi toprak,
yeralti ve yiizey sularmmin korunmasi ve kalitesinin iyilestirilmesi harcamalar1 yiizde 1
degistiginde atik emisyon miktar1 yiizde -0.04 degisirken dis ortam havasini ve iklimi koruma
harcamalar1 yiizde 1 degistiginde atik emisyon miktarinin yiizde -0.01 degisecegi tahmin
edilmistir. Buradan hareketle mahalli idarelerin en fazla kaynak ayirdigr atik yonetim
harcamalarinin atik emisyonunu azaltici etkisinin daha sinirli katki yaptigi toprak, yeralti ve yiizey
sularmin korunmasi ve kalitesinin iyilestirilmesi harcamalarina kiyasla daha az etkili oldugu
sOylenebilir. Ayrica 2012 6ncesi biiyliksehir statiisii kazanan illerdeki oranlara kiyasla bu
katsayilarin diisiikk oldugu da 6zden kagirilmamalidir. Son olarak D(LNBIOD) degiskeninin ise
atik emisyon miktarini artirdig1 hesaplanmistir.

Tablo 9. ikinci Grup icin Rassal Etkiler Modeli Tahmin Sonuclar

Degiskenler Katsayilar Standart Hata t-istatistik Olasilik Degerleri
C 0.06* 0.02 2.70 0.01
D(LNWM) -0.02* 0.002 -8.72 0.00
LNWWM -0.002** 0.0008 -2.08 0.04
D(LNPRLW) -0.04* 0.005 -8.25 0.00
D(LNBIOD) 0.03* 0.003 9.06 0.00
D(LNPROC) -0.01* 0.001 -12.14 0.00
R? 0.86
Diizeltilmis R? 0.85

F Istatistigi 135.73*

F olasilik Degeri 0.00
Durbin Watson 1.92

Not: *, ** sirasiyla %1 ve %5 hata paylarini temsil etmektedir.

Elde edilen bulgulara gére 2012 yili sonrasi biiyiiksehir statiisii kazanan 14 ilde mahalli
idarelerin atik emisyonunu azaltabilmesi i¢in atik yonetimi harcamalari i¢in ayirdig1 kaynaklarin
atik emisyonunu azaltic1 etkisi kaynaklar1 her ne kadar verimli kullanamiyor goziikse de 2012
Oncesi biiyiiksehir statiisii kazanan sehirlerin mahalli idare ¢evre koruma harcamalarinin
etkisinden daha diisiik oldugu tespit edilmistir.

Son olarak tahmin denkleminin agiklama giiciiniin temsil eden R? ve diizeltilmis R?
degerleri sirasiyla yiizde 86 ve yiizde 85 olarak hesaplanmis, tahmin denkleminin anlamliligini
test eden F istatistigi 135.73 ile yiizde 1 hata payi ile istatistiksel olarak anlamli bulunmustur.
Modelde otokorelasyon olmadigi bulgusunu gésteren Durbin-Watson istatistigi ise 1.92 olarak
hesaplanmustir.

Tablo 10°da her bir degisken i¢in VIF sonucu goriilmektedir. Degiskenlerin VIF degeri
kritik degerin altinda kalirken tiim degiskenler i¢in ortalama VIF degeri de kritik degerinin altinda
oldugundan ¢oklu baglanti sorunu olmadigi sonucuna ulagilmigtir.
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Tablo 10. Coklu Dogrusal Baglanti1 Test Bulgulari

Degiskenler VIF 1VIF
Ortalama VIF 3.88

D(LNWM) 7.29 0.13
LNWWM 6.91 0.14
D(LNPRLW) 2.26 0.44
D(LNBIOD) 1.64 0.61
D(LNPROC) 1.29 0.77

6. Sonuc

Cevre kirliligi ve atik yonetimi iligkisi artan niifus, hizli ekonomik biiyiime ve carpik
kentlesme gibi sorunlar nedeniyle her gecen y1l daha fazla ilgi odagi olmaya baglamistir. Cevrenin
korunmasi ile ilgili birgok ara¢ devrede iken bunlar arasinda vergiler ve ¢cevre koruma harcamalari
mali araglar olarak 6ne ¢ikmaktadir. Cevre kirliliginin yarattigi negatif dissallik, agirlikli olarak
ortak finansman ilkesi temelinde 6nlenmeye calisilmaktadir. Tiirkiye’de bu dogrultuda g¢evre
kirliligi diinyadaki gelismelerle paralel sanayilesme ve artan niifus artisi ile 6zdeslestirilmekte ve
kamu-6zel-hane halki temelinde g¢evre harcamalari yapilmaktadir. Tirkiye’de toplam gevre
koruma harcamalari i¢inde 6zel sektoriin payinin yiiksekligi dikkat ¢cekmekte fakat kirliligin yeter
ve gerekli diizeyde azaltilamamasi neticesinde kamu kesimi devreye girmektedir. Cevrenin bir
kamusal mal olmasi ve yaratilan negatif digsalligin fiyatlandirilamamasi neticesinde cevre
koruma harcamalarinda kamu kesiminin énemli bir yiik ile kars1 karsiya kaldig1 ve gelecekte de
bu roliinii stirdiirecegi dngoriilmektedir.

Tiirkiye’de ¢evre koruma harcamalar1 9 alt baslik altinda toplanmakla birlikte bunlar iginde
en fazla paya sahip olan harcamanin atik yonetimi harcamalar1 oldugu tespit edilmistir. Ayrica
yiirtirliikteki mevzuatlar geregi ¢evre koruma harcamalarinin kamu kesimi tarafindan yapilan
kismi biiyiik 6l¢iide belediyeler tarafindan gergeklestirilmektedir. 2012 sonras1 Tiirkiye’de
biiyiliksehir statiisiindeki il sayisinin 30’a yiikselmis olmas1 ve toplam Tiirkiye niifusunun yaklagik
yiizde 78’inin bu 30 ilde ikamet ediyor olmasi atik yonetimi harcamalarinda 30 biiyiliksehrin
dikkat ¢ekici seviyelerde harcama yapmasinin da temel nedeni olarak goriilmektedir. Bir taraftan
niifusun yogunlastigi ve ¢evre koruma harcamalarinin arttigi diger tarafta da enerji, tarim, tiriin
kullanim1 ve atik kaynakli emisyonlarin da yiiksek oldugu s6z konusu bu sehirlerde hava
kirliligini onleyici tedbirlerin etkinliginin tartigilmasi gerekli goriilmektedir. Bu gergevede gevre
koruma harcamalari icinde kamu adina belediyeler tarafindan yapilan harcamalarda atik yonetimi
harcamalar1 yiizde 58’lik pay ile ilk sirada yer alirken atik kaynakli emisyon payinin yalnizca
yiizde 3 olmas1 harcamamalarin verimliligi ve kamu kaynaklarinin etkin kullanilip kullanilmadig:
konusunu akla getirmektedir. Buna ek olarak kamu tarafindan yapilan cevre koruma
harcamalarmin yiizde 79.6°s1 belediyeler, ylizde 5.5°1 mahalli idare birlikleri ile il 6zel idareleri
tarafindan yapilirken merkezi yonetimin payi yiizde 14.8 olmaktadir. Dolayisiyla kamu ¢evre
koruma harcamalarinin yaklasik yiizde 85’1 mahalli idareler tarafindan gergeklestirilmektedir.

Calismanin ampirik uygulama kisminda kamu ¢evre koruma harcamalarinin atiklardan
kaynaklanan sera gazi emisyonlar1 iizerindeki etkisini 6lgmek i¢in TUIK veri tabanindan 30
biiyiliksehir i¢in 2013-2021 donemine ait ¢evre koruma harcama istatistiklerinden ve sera gazi
emisyon istatistiklerinden yararlanilmistir. ilgili donem icin yapilan analizde 30 biiyiiksehir iki
alt gruba ayrilarak regresyon denklemi test sonuglari elde edilmistir. Birinci grupta 2012 6ncesi
biiyiiksehir statiistinde yer alan 16 il yer alirken ikinci grupta 2012 yilinda 6360 Sayili Kanunla
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(2012) biiyiiksehir statiisii elde eden 14 il yer almaktadir. Ayrica, panel veri regresyon
denkleminde 30 biiyiiksehirde kisi basina diisen atik emisyon miktar1 bagimli degisken olurken
kisi basina atik yonetimi harcamalari, kisi bagina atik su yonetim harcamalari, kisi bagma dis
ortam ve iklimi koruma harcamalari, kisi basina toprak, yeralt1 ve yiizey sularinin korunmasi ve
kalitesinin iyilestirilmesi harcamalari, kisi basina diisen biyolojik ¢esitliligin ve peyzajm
korunmasi harcamalari bagimsiz degiskenler olarak kullanilmaktadir. Caligmanin veri seti iki alt
gruba ayrilmis ve birinci grup i¢in panel sabit etkiler modeli uygulanirken ikinci grup i¢in panel
rassal etkiler modeli uygulanmistir.

2012 oncesi bilyliksehir statiisiinde olan 16 ilin yer aldig1 birinci grup i¢in uygulanan sabit
etkiler modelinin elde edilen bulgularina gore atik yonetimi harcamalarindaki degisim
degiskeninin bagimli degisken olan atik emisyon miktarindaki degisim degiskenini negatif yonde
etkiledigi ve belediyelerin atik yonetim harcamalarindaki yiizde 1’lik degisimin atik emisyon
miktarin1 ylizde -0.04 degistirdigi goriilmiistiir. Atik su yonetimi degiskeninin ise bagiml
degisken tizerindeki etkisinin istatistiksel olarak anlamsiz oldugu goriilmektedir. Mahalli
idarelerin daha az katki sundugu toprak, yeraltt ve yiizey sularinin korunmasi ve kalitesinin
iyilestirilmesi harcamalarindaki degisim degiskeninin ise bagimli degiskeni negatif yonde
etkiledigi tespit edilmistir. Benzer bir sekilde dis ortam havasini ve iklimi koruma
harcamalarindaki degisim degiskeninin isareti de negatiftir. Dolayisiyla mahalli idarelerin gorece
daha sinirli katki yaptigi toprak, yeralti ve yiizey sularinin korunmasi ve kalitesinin iyilestirilmesi
harcamalar1 yiizde 1 degistiginde atik emisyon miktar1 yiizde -0.08 degisirken, dis ortam havasinm
ve iklimi koruma harcamalarn ylizde 1 degistiginde atik emisyon miktarinin yilizde -0.02
degisecegi tahmin edilmistir. Bunlara ek olarak mahalli idarelerin en fazla kaynak ayirdig: atik
yonetim harcamalarinin atik emisyonunu azaltici etkisinin daha sinirli oldugu; toprak, yeralt1 ve
yiizey sularmin korunmasi ve kalitesinin iyilestirilmesi harcamalarina kiyasla daha az etkili
oldugu hesaplanmistir. Tiim bunlarin aksine biyolojik cesitliligin ve peyzajin korunmasi
harcamalarindaki degisim degiskeninin ise atik emisyon miktarini artirdigi hesaplanmustir.

Elde edilen bulgulara gore 2012 yili 6ncesi biiyliksehir statiisii kazanan 16 ilde mahalli
idarelerin atik emisyonunu azaltabilmesi i¢in atik yonetimi harcamalari i¢in ayirdigi kaynaklar
daha etkin kullanarak elde edecegi tasarruflarla toprak, yeralti ve ylizey sularinin korunmasi ve
kalitesinin iyilestirilmesi harcamalarina daha fazla kaynak ayirmasinin atik emisyonunu azaltma
hedefi agisindan daha yararli olacagi diigiiniilmektedir.

2012 sonrasi biiyiiksehir statiisiinde olan 14 ilin yer aldig1 ikinci grup i¢in uygulanan rassal
etkiler modelinin elde edilen bulgularina gore atik yonetim harcamalar1 degiskeninin bagimli
degiskeni negatif yonde etkiledigi hesaplanmistir. 2012 sonrasi biiyiiksehir statiisii kazanan
illerdeki mahalli idarelerin atik yonetim harcamalarindaki yiizde 1’lik degisim atik emisyon
miktari ylizde -0.02 degistirmektedir. Elde edilen bu bulgu 2012 sonrasi biiyliksehir statiisii
kazanan 14 ilin 2012 6ncesi biiyliksehir statiisii kazanan 16 ile gore atik yonetim harcamalart ile
atik emisyon miktarim1 azaltma kabiliyetinin daha diisiik oldugunu gostermektedir. Bununla
birlikte birinci grup tahmin sonuglarinin aksine atik su yonetimi degiskeninin istatistiksel olarak
yiizde 5 hata pay1 ile anlamli oldugu goriilmektedir. Dolayisiyla 2012 sonrasi biiyliksehir olan
illerdeki atik su yonetimi harcamalar1 her ne kadar katsayisi diisiik de olsa atik emisyon miktarmin
azalmasina katki yapmaktadir. Mahalli idarelerin daha az katki sundugu toprak, yeralt1 ve yiizey
sularmin korunmasi ve kalitesinin iyilestirilmesi harcamalar1 degiskeninin bagimli degiskeni
negatif yonde etkiledigi gozilkmektedir. Benzer bir sekilde dis ortam havasini ve iklimi koruma
harcamalarindaki degisim degiskeninin isareti negatiftir. Dolayisiyla mahalli idarelerin gorece
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daha sinirli katki yaptigi toprak, yeralti ve yiizey sularinin korunmasi ve kalitesinin iyilestirilmesi
harcamalar1 yiizde 1 degistiginde atik emisyon miktar1 yiizde -0.04 degisirken dis ortam havasini
ve iklimi koruma harcamalar ylizde 1 degistiginde atik emisyon miktarinin yilizde -0.01
degisecegi tahmin edilmistir. Buradan hareketle mahalli idarelerin en fazla kaynak ayirdigi atik
yonetim harcamalarinin atik emisyonunu azaltici etkisinin daha sinirli katki yaptigi toprak, yeralti
ve yiizey sularinin korunmasi ve kalitesinin iyilestirilmesi harcamalarina kiyasla daha az etkili
oldugu soylenebilir. Ayrica 2012 6ncesi biiyiiksehir statiisii kazanan illerdeki oranlara kiyasla bu
katsayilarin diigiik oldugu da g6zden kagirilmamalidir. Son degisken olarak biyolojik ¢esitliligin
ve peyzajin korunmasi harcamalarindaki degisim degiskeninin atik emisyon miktarini artirdigt
hesaplanmustir.

Elde edilen bulgulara gére 2012 yili sonrast biiyiiksehir statiisii kazanan 14 ilde mahalli
idarelerin atik emisyonunu azaltabilmesi i¢in atik yonetimi harcamalari i¢in ayirdig1 kaynaklarin
atik emisyonunu azaltici etkisi 2012 dncesi biiyiiksehir statiisii kazanan gehirlerin mahalli idare
cevre koruma harcamalarmin etkisinden daha diisiik oldugu tespit edilmistir. Sonu¢ olarak
belediyelerin atik yonetimi harcamalar yiiksek olmasina ragmen atik kaynakli emisyon miktarini
azaltict etkileri oldukea diigiik goriiliirken 2012 6ncesi ve sonrasi seklinde yapilan kargilagtirma
da 2012 sonras1 biiyiiksehir olan illerde bu durumun gorece daha belirgin oldugu sdylenebilir.
Kamu kaynaklarinin daha etkin kullanimi ve gevre kirliligini 6nleme ¢aligmalarinin daha verimli
olmasi i¢in belediyelerin atik yonetimi uygulamalarini degistirmeleri atik yonetiminde geri
doniisiim uygulamalar1 ile yapilan harcamalarda tasarrufa yonelmeleri ve buradan elde ettikleri
kaynaklarla diger ¢evre koruma harcamalarina agirlik vermeleri onerilmektedir. Bu durum
literatiirde iddia edilen kamu ¢evre harcamalarinin tek basina ¢evre kirliligini 6nlemede yetersiz
kalacag1 iddialari ile de ortiismektedir. Bununla birlikte ¢cevre koruma harcamalarinin daha etkin
hale gelmesi i¢in kamu ¢evre koruma harcamalari bilesiminin degistirilmesinin daha fazla etkinlik
saglayacagi bulgusu ile de literatiirden farkli bir sonuca ulagmaktadir.

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

Arastirmacilarin Cikar Catismasi Beyani
Bu ¢alismada herhangi bir potansiyel ¢ikar ¢catismasi bulunmamaktadir.
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THE EFFECTS OF PUBLIC ENVIRONMENTAL PROTECTION EXPENDITURES
ON WASTE EMISSIONS: AN ANALYSIS BASED ON LOCAL AUTHORITIES WITH
METROPOLITAN STATUS

EXTENDED SUMMARY

Objective of Study

Since the costs arising from environmental pollution cannot be directly reflected in prices,
they are defined as social costs imposed on society as a whole and not on those who cause
pollution. Moreover, the perception of the environment as a kind of free good leads to ignoring
the fact that the ecological balance should not be challenged by production and consumption
processes. The fact that environmental pollution causes negative externalities and leads to
inefficiency in resource allocation prevents the problem from being solved through the market
mechanism. Therefore, the environment and its protection are defined as public goods and public
economics emphasizes the need to internalize the resulting externalities. This study focuses on
environmental protection expenditures based on the "co-financing principle”. Although the
private sector spends more than the public sector in total environmental protection expenditures
in Turkey, it is considered that reducing pollution through the market mechanism alone is not
sufficient since the environment and environmental expenditures are considered public goods and
environmental pollution creates an externality. Based on 30 metropolitan cities in Turkey, the
effect of public sector environmental protection expenditures on waste-induced emissions is
analyzed by panel data analysis, and the effectiveness of the expenditures is discussed on the basis
of the findings obtained.

Literature Review

Studies examining the relationship between public expenditures and environmental
pollution reveal both negative and positive effects. While many studies claim that the increase in
public expenditures supports economic growth and leads to an increase in environmental
problems, there is also evidence that public environmental expenditures have a negative impact
on pollution in contrast to total public expenditures. The reasons such as the fact that public
environmental protection expenditures in Turkey are mainly made by municipalities and that
environmental protection expenditures and environmental pollution are higher in industrialized
provinces with high population density are the motivation for this study to examine the effect of
environmental protection expenditures made by the public sector on environmental pollution in
30 metropolitan cities. The fact that environmental protection expenditures have different effects
in provinces according to the differences in regions or development levels differs from the
literature in the sense that the analysis of 30 metropolitan cities by dividing them into two
subgroups as before and after 2012 takes into account the differences in the development level of
the cities in terms of the effect of public environmental protection expenditures on emission
amounts.
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Methodology

Panel Data Analysis is used in this study. Panel data analysis creates a data set by using
both cross-sectional and time series together and increases the number of observations, leading to
an increase in the degree of freedom. The decision-making process is completed with the
Hausman test and the panel fixed effects and random effects model is estimated over the two
subgroup data.

Findings

According to the findings of the fixed effects model for the first group, which includes 16
provinces with metropolitan status before 2012, the change in waste management expenditures
has a negative effect on the dependent variable, the change in waste emission amount, and a 1
percent change in waste management expenditures of municipalities changes waste emission
amount by -0.04 percent. The effect of the wastewater management variable on the dependent
variable is statistically insignificant. The change in expenditures on the protection and
improvement of the quality of soil, groundwater, and surface water, to which local governments
contribute less, has a negative effect on the dependent variable. According to the findings of the
random effects model for the second group, which includes 14 provinces that became
metropolitan cities after 2012, the variable of waste management expenditures has a negative
effect on the dependent variable. A 1 percent change in waste management expenditures of local
administrations in the provinces that gained metropolitan status after 2012 changes the amount of
waste emissions by -0.02 percent. This finding shows that 14 provinces that gained metropolitan
status after 2012 have a lower ability to reduce the amount of waste emissions through waste
management expenditures compared to 16 provinces that gained metropolitan status before 2012.

Conclusion

According to the findings, it is thought that it would be more beneficial for local
governments in the 16 provinces that gained metropolitan status before 2012 to allocate more
resources to the protection and improvement of the quality of soil, groundwater, and surface water
with the savings to be obtained by using the resources allocated for waste management
expenditures more effectively in order to reduce waste emissions. In addition, in 14 cities that
gained metropolitan status after 2012, the waste emission reducing effect of the resources
allocated by local governments for waste management expenditures in order to reduce waste
emissions is found to be lower than the effect of local government environmental protection
expenditures in cities that gained metropolitan status before 2012. As a result, although the waste
management expenditures of municipalities are high, their impact on reducing the amount of
waste emissions is quite low, and it can be said that this situation is relatively more pronounced
in the cities that became metropolitan after 2012 in the comparison made before and after 2012.
In order to use public resources more effectively and to prevent environmental pollution more
efficiently, it is recommended that municipalities should change their waste management
practices, tend towards savings in expenditures made with recycling practices in waste
management, and focus on other environmental protection expenditures with the resources they
obtain from these practices.
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The Effects of Interest Rate Policy Changes on the BIST BANK Index
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Oz

Bu caligma, Tiirkiye Cumhuriyeti Merkez Bankasi'nin (TCMB) faiz oranlari
tizerindeki politika degisikliklerinin BIST Bankacilik Endeksi iizerindeki
etkilerini incelemektedir. Faiz oranlari, bankacilik sektorii igin kritik dneme
sahip olup, yatirimcilarin davranislarint ve dolayisiyla borsa endekslerini
etkileyebilecek bir faktordiir. 23 Eylil 2021 ile 22 Haziran 2023 tarihleri
arasinda TCMB faiz oranlarini siirekli olarak diigiirmiis veya diisiik tutmus, bu
tarihten sonra ise faiz oranlarini artirma karar1 almistir. Calisma, bu iki farkl
politika degisikligi tarihini esas alarak olay c¢alismasi yontemini kullanmis ve
bu degisikliklerin BIST Bankacilik Endeksi’ne olan etkilerini 6lgmeye
odaklanmistir. Olay calismasi yonteminin kullanildigi bu c¢alismada, 120
giinliikk tahmin penceresi tercih edilirken, anormal ve kiimiilatif anormal
getiriler igin (-5, +5) olay penceresi kullanilmistir. Sonuglarin anlamliligi ise t-
testi kullanilarak tespit edilmistir. Elde edilen sonuglar, faiz indirimi
politikalarimin banka endeksinde anlamli bir etki yaratmadigini, ancak faiz
artiglarinin negatif anormal getirilerle sonuglandigini gostermektedir. Calisma,
bu politika degisikliklerinin Borsa Istanbul Bankacilik Endeksine yansiyan
etkilerini analiz ederek literatiire katkida bulunmaktadir.

Abstract

This study examines the effects of the Central Bank of the Republic of
Turkey's (CBRT) policy changes in interest rates on the BIST Banking Index.
Interest rates are of critical importance for the banking sector and are a factor
that can affect the behavior of investors and, thus, stock market indices.
Between 23 September 2021 and 22 June 2023, the CBRT continuously
lowered or kept interest rates low and decided to increase interest rates after
this date. The study uses the event study method based on these two different
policy change dates and focuses on measuring the effects of these changes on
the BIST Bank Index. In this study using the event study method, the 120-day
forecast window is preferred, while the (-5, +5) event window is used for
abnormal and cumulative returns. The significance of the results is determined
using a t-test. The results show that interest rate cut policies do not have a
significant effect on the bank index, but interest rate hikes result in negative
abnormal returns. The study contributes to the literature by analyzing the
effects of these policy changes on the Borsa Istanbul Banking Index.
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1. Giris

Gilinlimiizde borsalar 6nemli bir yatirim alani olmakla beraber, iilke ekonomilerinin de
onemli unsurlar1 ve gostergeleri arasindadir. Ayn1 zamanda bankacilik sektoriiniin de iilke
ekonomileri agisinda 6nemli bir yer tutmasi, borsalardaki banka endekslerinin incelenmesini
gerekli kilmaktadir. Bankacilik sektorii acisindan en Onemli konulardan bir tanesi faiz
oranlaridir. Ulkeler zaman zaman faiz oranlari ile ilgili énemli kararlar alabilmektedir. Bu
alman kararlar g¢esitli amaglarla piyasalar1 kontrol etmek i¢in kullanilan politikalar olarak da
karsimiza ¢ikmaktadir.

Bilindigi iizere Covid-19 pandemisi sebebiyle, bir¢ok iilkede finansal sorunlar meydana
gelmistir. Bu donemde cogu iilke faiz oranlar1 ile ilgili O6nemli politika adimlari
gerceklestirmistir. Pandemi sonrasi ise tekrar politikalarinda degisiklik yaparak normale donme
cabasi igerisine giren tlkeler goriilmektedir. TCMB de 23 Eylil 2021 tarihinden itibaren
politika faizleri ile ilgili dnemli kararlar almistir. Merkez bankasimnin uygulamaya basladigi
politika diizenli olarak faiz indirimlerinin uygulanmasiydi. Faizlerin zaman igerisinde
indirilmesi ya da diisiik seviyede tutulmasi, 22 Haziran 2023 tarihine kadar devam etmistir. Bu
tarihten sonra ise bir politika degisikligine gidilmis ve bu kez faizler diizenli olarak arttirilmaya
baslanmustir.

Faiz oranlar ile ilgili politika degisimleri siiphesiz bir¢cok sektorii etkilemektedir. Faiz
oranlarindaki degisimler tiiketicilerin davranislarim etkileyebilecegi gibi firmalarinda kendi
politikalarin1 degistirmelerini saglayabilir. Dolayisiyla, sektorler {izerinde g¢esitli etkiler
gozlenebilmektedir. Siiphesiz bu olaylardan en ¢ok etkilenmesinin beklendigi sektorlerin
basinda da bankacilik sektorii gelmektedir. Bankalarin ana faaliyet konularmin faizlerle
dogrudan iliskili olmasi, sektérde ¢ok sayida degisikligi de beraberinde getirmektedir. Bu
degisiklikler olumlu, olumsuz veya notr olabilir.

Faiz oranlarindaki degisikligin bankacilik sektoriinde meydana getirecegi etkilere
karsilik, borsanin banka endeksinde de benzer degisikliklerin meydana gelip gelmeyecegi
incelemeye deger bir konudur. Ciinkii yatirimcilarin hepsinin yatirim yaptiklari sirketin finansal
durumunu, karliligin1 veya benzeri unsurlar1 géz 6niinde bulundurduklarini sdylemek oldukca
giictiir. Yatirimcilarin hepsinin rasyonel olduklar1 varsayiminda ve normal sartlar altinda,
yatirim yapilan ve bir tiir ortaklik elde edilen bu sirketlerin finansal durumlar1 6nemli olmalidir.

Bu calismada, TCMB’nin son yillarda aldig1 6nemli kararlarin tarihi olan 23 Eyliil 2021
ve 22 Haziran 2023 olay giinii olarak belirlenerek, faiz kararlarimin BIST Bankacilik
Endeksi’nde anormal getiriye neden olup olmadigi arastirilmaktadir. Olay ¢alismasi yontemi
vasitasiyla bu tiir olaylarin bankacilik sektorii tlizerindeki etkileri ortaya koyulmaya
calisilmaktadir. Bu caligmanin literatiire katkisi, Tiirkiye gibi gelismekte olan iilkeler basta
olmak iizere merkez bankasi faiz kararlarinin bankacilik endeksindeki etkilerini analiz eden
sinirli sayida c¢alisma olmasidir. Konu ile ilgili yapilmis ¢aligmalar genellikle genel borsa
endeksleri veya sirketler {izerindeki etkileri incelerken, bu ¢alisma bankacilik endeksi 6zelinde
bir analiz sunarak, sektorel farkliliklarin da g6z 6niinde bulundurulmasi gerektigine dikkat
cekmektedir. Ayrica, tiim faiz kararlarinin analiz edilmesi yerine, bu ¢alismada faiz kararlar ile
ilgili politika degisiklikleri analiz edilmektedir. Kisaca, yapilan bu ¢aligma icin yiiksek ve diisiik
faiz politikalarina gegis donemlerinin dnem arz ettigi sdylenebilir.
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Calisma, giris kismini igeren birinci boliim dahil olmak iizere bes ana bolimden
olusmaktadir. Ikinci béliim; olay calismasi, faiz oranlar1 ve bankacilik sektorii ile ilgili dnemli
calismalara yer verilen literatiir taramasidir. Uciincii boliim kullanilan ydntem hakkinda detay
iceren metodoloji boliimiidiir. Dordiincii boliimde, analizin bulgularina yer verilmistir. Son
olarak, besinci boliim ise ¢alismanin sonucunu ve 6nemli yorumlari icermektedir.

2. Literatiir

Merkez Bankasi’nin faiz oranlan ile ilgili aldig1 kararlar siiphesiz bireyleri, sirketleri ve
ekonomileri etkilemektedir. Ana faaliyet konusunun faizlerle dogrudan iliskili olmasi sebebiyle,
bankalarin ve bankacilik sektoriinin de bu durumlardan etkilenmesi gerekmektedir. Bu
durumun borsa yatirimcilari tarafindan da géz oniinde bulundurulmasi ve borsada bankacilik
endeksinin ilgili politikalar nedeniyle anormal getiriler meydana getirebilecegi olasidir. Konu
ile ilgili olay c¢alismasi da dahil ¢esitli yontemler kullanilarak yapilmis 6nemli galigmalar
mevcuttur.

Keskin (2024), TCMB faiz kararlarinin BIST banka hisse degerleri tlizerindeki etkisini
arastirmustir. BIST Likit Banka (XLBNK) endeksi {izerine yapilan ¢alismada, 2014:01-2024:03
donemleri lojistik regresyon yontemi ile analiz edilmistir. Elde edilen bulgular, faiz indirim
kararlarmin endeksi giinliik pozitif etkiledigini, haftalik ve aylik etkiye sahip olmadigini
gostermistir. Ayrica, faiz artirimlarinin herhangi bir etkiye neden olmadigi gézlenmistir.

Bir diger 6nemli ¢alisma ise, Eren ve Demireli (2022) tarafindan yapilan ve gelismekte
olan iilkelerde faiz kararlarmin mevduat bankalar1 hisseleri iizerine etkilerinin aragtirildigi
calismadir. Olay c¢alismasi yonteminin kullanildigi bu c¢aligmada, Aralik 2010-Aralik 2021
donemindeki politika faiz kararlarindaki degisimler dikkate alinmistir. Calismada yatirimcilarin
TCMB faiz indirim duyurularina pozitif yonde tepki vermedigi, bunun yaninda faiz artirim
duyurularina negatif ve gii¢lii tepki verdikleri sonucuna ulasilmistir.

Anormal getirilerin varligi ile ilgili arastirmalarda olay c¢alismasi oldukca sik
kullanilmaktadir. Bu ¢alismalar pandemi, faiz orani degisimleri, kir pay1 agiklamalari, siyasi
olaylar gibi bircok olayin sermaye piyasalar1 ve kripto para piyasalar1 gibi gesitli piyasalara ve
varliklara etkilerini arastirmiglardir.

Pandey ve Kumari (2021), gelismis ve gelismekte olan piyasalarin 49 borsa endeksi
tizerinde bir ¢aligma yapmuglardir. Calismada, salginlara karsi kiiresel borsa tepkilerine iligkin
kanitlar sunmayr amaglamislardir. Olay c¢alismasinin kullanildigi g¢aligmaya, karantina ve
kisitlamalarin etkileri de dahil edilmistir. Caligma sonucunda hem iilke bazinda hem de
diinyadaki vaka ve dliimler arasinda yiiksek ve orta diizeyde negatif bir korelasyon oldugunu
ortaya koymuslardir.

Yousaf vd. (2022) ise olay ¢alismasi yontemi ile Rusya ve Ukrayna arasindaki savasin
baslamasinin etkilerini incelemislerdir. Caligmada, G20 ve diger segilmis pay senedi piyasalari
iizerindeki etkiler arastirilmistir. Arastirmada Rus piyasasi basta olmak {izere ¢cogu pay piyasast
iizerinde giiclii ve olumsuz etkiler tespit etmiglerdir. Bazi iilke piyasalar1 ¢ok erken tepki vererek
olay gilinlinden Once negatif getiri saglarken, Tiirkiye gibi bazi tilkeler ise isgal sonrasi giinlerde
olumsuz tepkiler vermistir.
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Oget (2022), g¢alismasinda olumlu ve olumsuz olaylarin kripto paralar iizerindeki
etkilerini olay calismasi yontemi ile incelemistir. SEC yaptirimlari, liste dis1 birakma duyurulari
olumsuz olaylar olarak belirlenirken airdrop ve listeleme duyurulart olumlu olaylar olarak
siniflandirtlmistir. Sonug olarak olumsuz olaylarin olumlu olaylara kiyasla daha fazla anomaliye
neden oldugu ortaya konulmustur.

Kirkaga¢ ve Karpuz (2023), Kahramanmaras depreminin BIST Banka ve BIST Sigorta
endekslerinde bulunan paylarin getirileri tizerine etkilerini arastirmiglardir. Depremin etkilerinin
istatistiksel olarak anlamli oldugu ve 6nemli disiislere sebep olduklart sonucuna ulagmislardir.

Faiz oranlariyla ilgili olay calismasimin kullamildigi ¢ok sayida calisma da mevcuttur.
Poyraz vd. (2020) ¢alismalarinda, 2010 — 2020 yillar1 arasindaki politika faiz oranlarinin Borsa
Istanbul {izerindeki etkilerini incelemislerdir. Calisma sonucunda faiz indirim ve artirim
kararlar1 ile BIST 100 arasinda negatif iliski oldugu ortaya ¢ikmis olup, yalnizca faiz indirim
kararlari ile ilgili sonuglarin anlamli diizeyde oldugu belirlenmistir.

Oget ve Eryigit (2023), calismalarinda faiz kararlari ile birlikte kredi notu agiklamalari,
siyasi olaylar ve terér olaylar1 gibi farkli olay kategorilerinin BIST30 sirketleri tizerindeki
etkisini bir arada incelemislerdir. Olay ¢alismas1 yonteminin esas alindig1 aragtirmada piyasanin
en cok siyasi olaylara ve faiz kararlaria tepki verdigi bulunmustur. Diger taraftan faiz orani
yiikseltilmesi kararlarinin, faiz oranlarinin diisiiriilmesinden daha fazla anomaliye neden oldugu
ortaya konulmustur.

Temel ve Giines (2024), S&P500 endeksindeki paylarin FED’in faiz kararlarina verdigi
tepkiyi aragtirmislardir. Calisma sonucunda anlamli negatif ya da pozitif herhangi bir anormal
getiri tespit edilememistir. Bu durum, s6z konusu piyasanin etkinligine de isaret etmektedir.

Son yillarda bankacilik dahil birgok sektdr bazli ¢alismada da olay calismasi yontemi
kullanilmaktadir. Bu sayede ¢esitli olaylarin borsadaki etkileri {izerine 6nemli bulgular elde
edilmektedir. Ozdemir ve Higyilmaz (2022), Covid-19 ve as1 haberlerinin BIST teki endekslere
olan etkilerini incelemislerdir. Diinya Saglik Orgiitii tarafindan Pandeminin ilani, Covid-19
kaynakl1 Tiirkiye’de ilk 6liim vakas1 ve Tiirkiye’ye ilk aginin gelmesi seklinde ii¢ olay se¢ilmis
ve bu olay tarihleri ile analiz gerceklestirilmistir. Genel olarak, ilk ve ikinci olayin negatif
anormal getirilere, son olayin ise pozitif anormal getirilere sebep oldugu anlasilmigtir. En fazla
negatif ve pozitif anormal getiriye sahip olan sektoriin ise turizm sektorii oldugu tespit
edilmistir.

Hassan vd. (2022), Hindistan 6zelinde yaptiklar ¢alismada, sinir anlasmazliklar ile ilgili
olaylarin sektdrel bazda etkilerini aragtirmiglardir. Yalnizca birkag¢ sektoriin anormal getiriye
sahip oldugu, digerlerinin ise etkilenmedigi belirtilmistir.

Bu ¢alismada, TCMB’nin politika faiz kararlarinin bankacilik sektorii tizerindeki etkileri
arastirtlmistir. TCMB 23 Eyliil 2021 tarihinden 22 Haziran 2023 tarihine kadar faiz indirimine
gitmis ve faizlerde higbir artis gerceklestirmemistir. Bunun tersi olarak 22 Haziran 2023
tarihinden itibaren ise siirekli olarak faiz arttirim kararlar almistir. Calismada bu iki politika
degisikligi tarihleri baz alinarak olay calismasi gergeklestirilmistir. Boylece, faiz kararlar ile
ilgili politika degisimlerinin BIST Banka Endeksi’ni ne o&lglide etkiledigi belirlenmeye
calisilmustir.
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3. Metodoloji

Faiz oram ile ilgili politikalarin BIST’teki bankacilik sektorii {izerine etkilerinin
arastirildigi bu ¢alismada, olay calismasi yontemi kullanilmistir. Bu amagla oncelikli olarak
BIST 100 ve BIST Bankacilik Endeksi’nin giinliik verileri Yahoo Finance’den elde edilmistir.
Ayrica, stirekli olarak faiz indirimlerinin basladigi 23 Eyliil 2021 ve faiz arttirnmlarina gecisin
yapildig1 22 Haziran 2023 tarihleri olay tarihleri olarak belirlenmistir. Olay calismasi kisaca,
herhangi bir olayin herhangi bir donemdeki etkisi hakkinda ¢ikarim yapilmasini saglayan bir
yontemdir (Serra, 2002: 3). Bu yontemin temelinde, piyasanin bir olaya verdigi olagandisi
tepkiler yer almaktadir. Bu tepkilere genel olarak anormal getiri ismi verilmektedir. Yontem
sayesinde bir haberin getiriler {lizerinde etkisi olup olmadigi, etkinin ne kadar hizli oldugu,
etkinin biyikligi ve yonii gibi bilgileri elde etmek miimkiindiir. Ayrica, bir olay tarihi
etrafindaki piyasa tepkilerinin hizi, piyasanin etkinligi hakkinda da 6nemli ipuglar1 saglayabilir.

Olay calismalar1 ile ilgili izlenmesi gereken tek bir model olmayip, farkli adimlar
gerceklestirilebilir. Genel olarak; olayin tanimlanmasi, olay penceresinin belirlenmesi, olayin
etkilerinin degerlendirilmesi ve sonuclarin degerlendirilmesi gibi temel adimlar bulunmaktadir.
(Eppli ve JTu, 2005: 120). Olay c¢alismasi yonteminin kullanilabilmesi igin olaylarin
tanimlanmasindan sonraki adim olan olay penceresinin belirlenmesi oldukca 6nemlidir. Olay
caligmasina iliskin dénemler Grafik 1'deki gibi gosterilebilir (MacKinlay, 1997: 20).

Tahmin Dénemi Olay Penceresi Olay Sonrasi Dénem

I 1 T ] |
Qlay Tarihi

Sekil 1. Olay Calismas1 Zaman Cizelgesi
Kaynak: MacKinlay (1997).

Genel olarak tahmin periyodu giinliilk ¢alismalar igin 100 ile 300 giin arasinda, aylik
calismalar igin ise 24 ile 60 ay arasinda kullanilabilmektedir. Ancak bu konuda ve olay
penceresinin uzunlugu konusunda belirlenmis bir standart bulunmamaktadir (Peterson, 1989:
38; Mazgit, 2013: 233). Genellikle 100-300 giin arasinda bir tahmin periyodunun kullanildigi
ifade edilmektedir (Peterson, 1989: 38). Bu ¢alismanin literatiiriindeki ¢aligmalar incelendiginde
tahmin periyodunun 90 giin (Pandey ve Kumari, 2021), 100 giin (Poyraz vd., 2020; Hassan vd.,
2022; Ozdemir ve Higyilmaz, 2022), 120 giin (Oget, 2022; Yousaf vd., 2022; Oget ve Eryigit,
2023), 150 giin (Temel ve Giines, 2024), 170 gin (Kirkaga¢ ve Karpuz, 2023) oldugu
goriilmektedir. Benninga (2014: 333), tahmin periyodunun normal uzunlugunun 252 giin
oldugunu, ancak her zaman yeterli sayida gdzlem degerinin bulunmayabilecegini, dolayisiyla en
az 126 giinliik bir tahmin periyodunun yeterli olacagini ifade etmistir. Diger taraftan tahmin
periyodunun uzun tutulmasinin karistirict etki potansiyelini artiracagi disiiniilmekte ve miimkiin
olan en kisa tahmin periyodunun tercih edilmesi gerektigi savunulmaktadir. Campbell vd.
(2003: 441), yaygin olarak kullanilan en kisa tahmin periyodunun 120 giin oldugunu ifade
etmiglerdir. Prosediir izlenerek bu ¢alismada 120 giinliik bir tahmin periyodunun kullanilmasina
karar verilmistir.
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AR ve CAR''n hesaplanabilmesi i¢in Oncelikle normal getirilerin hesaplanmasi
gerekmektedir. Olayin gerceklesmemesi veya belirli bir haberin ortaya ¢gikmamasi durumunda
beklenen getiri normal getiridir. Getirilerin hesaplanmasinda farkli yontemler kullanilabilir.
Bunlar arasinda en sik kullanilan yontemler; piyasa modeli, sabit ortalama getiri modeli ve
sermaye varliklarin fiyatlama (CAPM) modeli olarak siralanabilir. Bu ¢alismada da literatiirde
en fazla kullanilan piyasa modeli tercih edilmistir. Analizi yapilacak olan varlik olarak BIST
Bankacilik Endeksi, Piyasa getirisi olarak da BIST 100 Endeksi kullanilmustir.

Anormal getiriler hesaplanirken gerceklesen getiri ile beklenen getiri arasindaki fark
alinir. Bir baska ifadeyle, anormal getiri (AR) hesaplamalarinda 1 numarali formiil
kullanilmaktadir (Peterson, 1989: 42).

ARy = Ry — R, 1)

Kiimiilatif anormal getiri (CAR) hesaplamasinda ise 2 numarali formiil kullanilmaktadir
(MacKinlay, 1997: 21).

T
CAR;(TyT;) = Z AR, 2)
T=T,

Anormal ve kiimiilatif anormal getirilerin sifirdan farkli olmasi, ¢alismada kullanilan
olayin getirileri etkiledigi anlamima gelmektedir. Ote yandan, sonuglarin sifir veya sifira yakin
olmasi, haberin veya meydana gelen olayin etkisinin olmadigi anlamia gelmektedir.
[statistiksel sonuglarin anlamlilig1 t-testi yardimiyla incelenmektedir.

4. Bulgular

Bu c¢alismada faiz oranlarinda uygulanan politika degisimlerinin BIST Bankacilik
Endeksi lizerindeki etkileri aragtirilmaktadir. Bu sebeple, TCMB’nin her ay siirekli olarak
politika faizlerinde indirime bagladig1 23 Eyliil 2021 tarihi ve politika faiz orani arttirimlarina
basladig1 22 Haziran 2023 tarihi olay tarihleri olarak secilmistir. Calismada kullanilan zaman
serisi verilerinin 6zelliklerinin daha net anlasilabilmesi i¢in Tablo 1’de tanimlayici istatistiklere
yer verilmistir.

Tablo 1. Tanimlayic1 Istatistikler

BIST100 XBANK
Ortalama 3635,635 3387,135
Medyan 2541,750 2138,300
Maksimum 8513,500 9406,200
Minimum 1330,500 1063,500
Standart Sapma 2268,639 2341,458
Carpiklik 0,741201 0,974279
Basiklik 2,198968 2,800844

Calismada, 120 giinliik bir tahmin penceresi ve (-5, +5) olay pencereleri kullanilmisgtir.
Tablo 2’de elde edilen AR sonuglar1 verilmekte ve anlamliliklarin belirlenmesinde %5 6nem
seviyesi dikkate alinmaktadir.
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Tablo 2. AR Sonuclar:

Faiz indirim Karar1 Sonrasi Faiz Arttirnm Karari1 Sonrasi
AR Sonuglan AR Sonuglan
(23 Eyliil 2021) (22 Haziran 2023)
Olay Penceresi Al? . A'? .
(t-degeri) (t-degeri)
5 0.0044 0.0197
(0.3548) (0.8995)
4 -0.0081 -0.0139
(-0.6532) (-0.6347)
3 -0.0114 0.0076
(-0.9194) (0.347)
2 0.0085 0.0281
(0.6855) (1.2831)
1 0.007 0.0121
(0.5645) (0.5525)
0 -0.0223 -0.0478 **
(-1.7984) (-2.1826)
1 -0.0187 0.0017
(-1.5081) (0.0776)
2 0.0048 -0.0013
(0.3871) (-0.0594)
3 -0.0024 -0.0134
(-0.1935) (-0.6119)
4 0.0098 -0.0282
(0.7903) (-0.6119)
5 0.0049 0.0242
(0.3952) (1.105)

Not: ** %5 6nem diizeyinde anlamlilig1 ifade etmektedir.

Tablodan da goriilebilecegi gibi faiz indirimine baglanildig: tarihten 6nce veya sonra %95
giiven araliginda herhangi bir anormal getiriye rastlanmamistir. Ancak, TCMB’nin diizenli
olarak faiz arttirnmina basladigi tarihte negatif anormal getiri oldugu gozlenmektedir. Olay
giiniinden Once veya sonra herhangi bir anormal getiri olmamasi, sadece olay giinlinde bir etki
olugturdugunu gostermektedir. Bu durum piyasada bilgi sizintisinin olmadigini isaret
etmektedir. Ancak bu etkinin ne kadar devam ettigini gorebilmek i¢cin CAR tablolarmin da
incelenmesi gerekmektedir. Sadece (0, +4) penceresinde %90 giiven diizeyinde bir kiimiilatif
anormal getiri goriilmiis olmasi nedeniyle Tablo 3’te diger olay pencerelerine yer verilmemistir.

Tablo 3. CAR Sonuglar1

Faiz Arttirnm Karar1 Sonrasi AR Sonuclar:
(22 Haziran 2023)

Olay Penceresi CAR degeri t-degeri p-degeri

(0, +4) -0.089 * -1.8174 0.0717

Not: * %10 6nem diizeyinde anlamlilig1 ifade etmektedir.

Yapilan analizlerde -5 ile +5 arasinda sadece (0, +4) penceresinde kiimiilatif anormal
getiri gorilmesi, olaym etkisinin olay giiniinde baslayip 4 giin siirdiigiinii séyleyebilmemizi
saglamaktadir. Fakat bu sonucun da %95 degil yalnizca %90 giiven diizeyinde ¢ikmms olmasi,
en biiylik etkinin aslinda olay giinlinde meydana geldigini ortaya koymaktadir.
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Kisaca, elde edilen bulgulara gore siirekli faiz indirilecegi haberlerinin ve bu politikanin
uygulamaya baslanmasinin banka endeksi iizerinde herhangi bir anormal getiriye neden
olmadigim sdylemek miimkiindiir. Diger taraftan, faiz arttinmlarinin basladig: tarihte endeks
iizerinde negatif bir anormal getiri olusturabilecegi sdylenebilir. Faizlerin artmaya baglamasinin
bankalarin kredi vermesini etkileyebilecegi ve bankalarin daha az kar edebilecegi diisiincesinin
yatirimeilar tarafindan distiniilebilecegi bu duruma sebep olarak gosterilebilir. Ayrica, faiz
arttirimlarinin ekonomik olarak olumsuz yorumlanmasi, pay senedi yatirimcilarinin borsadan
faize yonelmesi ihtimallerinin diisliniilmesi de baslica sebeplerdendir. Ancak bunun tersi olan
faiz indirimlerine baslanilmasinin endekste hi¢ pozitif bir etki yaratmamasi ise irdelenmesi
gereken bir konudur. Buradaki esas nedenlerden bir tanesi, bankalarin fazla kredi vermesine
karsin yine de karliliginin diisecegi algist olabilir. Bir diger 6nemli neden ise, ilgili donemde
doviz kurlarinin asir1 artryor olmasi ve diinyada genel olarak pandemi sonrasi faiz arttirimlarinin
uygulanmaya baslanmasi nedenleriyle yatirimcilar tarafindan faiz indiriminin uzun siire devam
ettirilemeyecegi goriisiine sahip olma ihtimalleridir. Oysaki, 23 Eyliil 2021 tarihinden 22
Haziran 2023 tarihine kadar TCMB siirekli olarak faiz indirimini uygulamistir. Netice itibariyle,
faiz indirimi gliniinde elde edilen negatif getirinin de anormal bir getiri olmamasi, herhangi bir
etki gostermedigi seklinde de yorumlanabilir.

5. Sonu¢

Faiz oranlar ile ilgili alinan kararlar tiim ekonomik birimleri yakindan ilgilendirmektedir.
Bu nedenle iilke igerisindeki tiim sektorler politika faiz oranlarindan etkilenmektedir.
Bankacilik sektorii de faiz oranlarindaki degisimlere hassas olan bir sektordiir. Bu ¢alismanin
amaci, TCMB’nin politika faiz oranlarindaki degisikliklerin BIST Bankacilik Endeksi
izerindeki etkilerini aragtirmaktir. Calismada olay ¢alismasi yontemi kullanilarak 23 Eyliil 2021
ile 22 Haziran 2023 tarihleri arasindaki faiz indirim ve artirim kararlarimin bankacilik sektorii
tizerindeki yansimalart incelenmistir. Bu tarihlerin se¢ilme nedeni; ilk tarihte indirim karari
alnmas1 ve ikinci tarihe kadar bu politikanin izlenmesidir. ikinci tarihten itibaren ise yiiksek
faiz orani politikas1 izlenmektedir. Arastirma, belirli olay tarihleri etrafinda anormal getirileri ve
kiimiilatif anormal getirileri analiz ederek bankacilik endeksindeki hareketleri ortaya koymay1
hedeflemistir.

Caligmada, olay penceresi olarak (-5, +5) giinleri kapsayan bir donem tercih edilmistir ve
bu donem iginde t-testi kullanilarak sonuglarin anlamlilig1 test edilmistir. Bulgular, faiz indirimi
kararlarinin banka endeksi iizerinde anlamli bir etki yaratmadigini, ancak faiz artirimlarinin
negatif anormal getirilerle sonuglandigin1 gostermektedir. Poyraz, Kaya ve Kahraman (2020)
BIST 100 tizerindeki etkileri incelediginde benzer olarak faiz arttirimlarinin anlamli ve negatif
etkisi oldugunu belirtmislerdir. Diger taraftan, Keskin’in (2024) bulgularinda ise faiz artirim
kararlarmin etkisi bulunamazken, faiz indirim kararlarinin etkili oldugu gozlenmistir. Buradaki
temel farklilik ilgili calismada faiz arttirim kararlarinin, mevcut calismada ise yalnizca faiz
politikalarindaki degisim tarihlerinin inceleniyor olmasidir. Dolayisiyla, tiim faiz kararlarinin
etkisi ile tamamen yeni bir politikaya gecilmesinin etkisi farklilik gosterebilir. Oget ve Eryigit
(2023) de BIST 30°da en fazla faiz arttirimlarinin etkisi oldugunu géstermislerdir. Bu durum,
BIST’de Bankacilik sektorii acisindan da fazla bir farkliik olmadigimi gdstermektedir.
Yatirimcilar tarafindan faiz artislarinin bankalarin kredi verme diizeyini ve karliligini olumsuz
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etkileyebilecegi diislincesi veya yatirimcilarin faiz getirisine yonelmesi gibi nedenlerle Borsa
Bankacilik endeksinde bu sonuglarin ortaya ¢iktig diisiintilebilir.

Bu caligmanin literatiire katkisi, ozellikle Tiirkiye gibi gelismekte olan piyasalarda
merkez bankasi faiz kararlarinin bankacilik endeksindeki etkilerini analiz eden sinirli sayidaki
calismalardan biri olmasidir. Onceki ¢aligmalar genellikle genel borsa endeksleri veya sirketler
tizerindeki etkileri incelerken, bu g¢aligma bankacilik endeksi Ozelinde bir analiz sunarak,
sektorel farkliliklarin da goz 6nitinde bulundurulmasi gerektigine dikkat ¢ekmektedir. Temel ve
Glines’in (2024) yapmis oldugu calismada FED faiz kararlarinin S&P500 iizerinde etkisi
olmadig1 sonucuna ulasilmistir. Dolayisiyla, S&P500 genelinde farkli, bankacilik sektorii
ozelinde ise farkli sonuclar ortaya ¢ikabilecegi belirtilebilir. Ayrica, tiim faiz kararlarinin analiz
edilmesi yerine, bu ¢alismada faiz kararlar ile ilgili politika degisiklikleri analiz edilmistir.
Ornegin; faiz oranlarmin siirekli arttirildig1 durumda her ay alinan kararlar1 analiz etmek yerine,
bu politika uygulamasinin ilk baglangi¢ tarihi analiz edilmistir. Bir bagka ifadeyle, bu ¢alismada
yiiksek ve diisiik faiz politikalarina ge¢is donemlerinin 6nem arz ettigi soylenebilir.

Son olarak, merkez bankalarinin faiz oranlar ile ilgili politikalarini belirlerken, 6zellikle
bankacilik sektorii {izerindeki etkileri dikkatle degerlendirmeleri gerektigi vurgulanmalidir.
Bankalar, faiz oranlarindaki degisimlere hassas olan sektorlerden biridir ve bu tiir degisimlerin
sadece sektoriin performanst degil, ayn1 zamanda genel ekonomik denge lizerinde de 6nemli
sonuglar dogurabilecegi unutulmamalidir. Bu nedenle, politika yapicilarin faiz oranlarim
belirlerken sektorel dinamikleri ve piyasa tepkilerini dikkatlice analiz etmeleri gerekmektedir.
Ayrica, politika yapicilarin, bankacilik sektoriiniin merkez bankasi kararlarina verdigi tepkiyi
onceden modelleyebilmesi ve buna gore adim atmasi gerekmektedir. Faiz oranlarinin ani ve sik
degisimlerinin bankacilik sektoriindeki yatirimlari, kredi dagilimmi ve risk ydnetimi
stratejilerini zayiflatabilecegi unutulmamalidir. Bu baglamda, istikrarli ve Ongoriilebilir para
politikalar1 olusturulmasi, bankacilik sektoriiniin uzun vadeli biiyiime hedeflerine daha olumlu
katki1 yapabilir.

lleride yapilacak calismalarda, farkli endeksler iizerindeki etkiler de incelenebilir. Ayrica,
diger iilkelerdeki faiz ile ilgili politikalarin farkli iilke borsalarindaki endekslere etkileri de
karsilastirilarak literatiire katki saglanabilir. Ozellikle, iilkelerin bankacilik endeksleri
karsilastirilarak, onemli bulgular ve politika 6nerileri ortaya koyulabilir.

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

Arastirmacilarin Katki Orani1 Beyani
Yazar, makalenin tamamina yalniz kendisinin katki saglamis oldugunu beyan eder.

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

606



E. Kanat, “Faiz Orani Politika Degisimlerinin BIST Banka Endeksi Uzerindeki Etkileri”

Kaynakc¢a
Benninga, S. (2014). Financial modeling (4. ed.). London: The MIT Press.

Campbell, K., Gordon, A.L., Loeb, P.M. and Zhou, L. (2003). The economic cost of publicly announced
information security breaches: Empirical evidence from the stock market. Journal of Computer
Security, 11(3), 431-448. https://doi.org/10.3233/JCS-2003-11308

Eppli, M.J. and Tu, C.C. (2005). An event study analysis of mall renovation and expanion. Journal of
Shopping Center Research, 12(2), 117-130. Retrieved from https://jrdelisle.com/JSCR

Eren, B.S. ve Demireli, E. (2023). Gelismekte olan lilkelerde Merkez Bankasi faiz kararlarinin mevduat
bankalar1 hisseleri iizerine etkileri: TCMB ve BIST 6rnegi. Pamukkale Sosyal Bilimler Enstitiisii
Dergisi, 55, 347-364. https://doi.org/10.30794/pausbed.1182892

Hassan, M.K., Boubaker, S., Kumari, V. and Pandey, D.K. (2022). Border disputes and heterogeneous
sectoral returns: An event study approach. Finance Research Letters, 50, 103277.
https://doi.org/10.1016/j.frl.2022.103277

Keskin, M. (2024). Effects of the Central Bank of the Republic of Tiirkiye (CBRT) interest rate decisions
on BIST Bank share values. Journal of Emerging Economies and Policy, 9(2), 57-68. Retrieved
from https://dergipark.org.tr/en/pub/joeep/

Kirkagag, M. ve Karpuz, E. (2023). 2023 Kahramanmaras depremlerinin BIST banka ve sigorta
piyasasina etkisi iizerine bir olay ¢alismasi analizi. Kirikkale Universitesi Sosyal Bilimler Dergisi,
13(2), 387-401. Erisim adresi: https://dergipark.org.tr/tr/pub/kusbd

MacKinlay, A.C. (1997). Event studies in economics and finance. Journal of Economic Literature, 35(1),
13-39. Retrieved from https://www.jstor.org/

Mazgit, 1. (2013). Endeks kapsaminda olmanin hisse senedi getirilerine etkisi: BIST Temettii 25 Endeksi
lizerine bir uygulama. Sosyoekonomi, 20(20), 225-264. Erigim adresi:
https://dergipark.org.tr/tr/pub/sosyoekonomi

Oget, E. (2022). The effect of positive and negative events on cryptocurrency prices. Ekonomi, Politika &
Finans Arastirmalar: Dergisi, 7(1), 16-31. https://doi.org/10.30784/epfad.1011204

Oget, E. ve Eryigit, M. (2023). Beklenen ve beklenmeyen bazi olaylarin piyasalar iizerindeki etkisi.
Uciincii Sektor Sosyal Ekonomi Dergisi, 58(1), 611-630. https://doi.org/10.15659/3.sektor-sosyal-
ekonomi.23.03.2051

Ozdemir, K. ve Higyilmaz, B. (2022). COVID-19 ve as1 haberlerinin Borsa Istanbul sektdr endekslerine
etkisi: Bir olay etidi analizi. Sosyoekonomi, 30(51), 471-486.
https://doi.org/10.17233/sosyoekonomi.2022.01.23

Pandey, D.K. and Kumari, V. (2021). Event study on the reaction of the developed and emerging stock
markets to the 2019-nCoV outbreak. International Review of Economics & Finance, 71, 467-483.
https://doi.org/10.1016/j.iref.2020.09.014

Peterson, P.P. (1989). Event studies: A review of issues and methodology. Quarterly Journal of Business
and Economics, 28(3), 36-66. Retrieved from https://www.jstor.org/

Poyraz, E., Tiirkiin Kaya, B. ve Kahraman, E. (2020). Politika faizindeki degisimlerin Borsa Istanbul 100
Endeksi tizerindeki etkisinin olay analizi ile incelenmesi. International Review of Economics and
Management, 8(2), 201-220. https://doi.org/10.18825/iremjournal. 745166

Serra, A.P. (2002). Event study tests - A brief survey (FEP Working Paper No. 117). Retrieved from
https://wps.fep.up.pt/wps/wpl17.pdf

Temel, F. ve Giines, H. (2024). FED faiz kararlarinin hisse senetlerine etkisi: S&P 500 financials analizi.
Abant Sosyal Bilimler Dergisi, 24(1), 1-17. https://doi.org/10.11616/asbi.1391464

Yousaf, I., Patel, R. and Yarovaya, L. (2022). The reaction of G20+ stock markets to the Russia—Ukraine
conflict “black-swan” event: Evidence from event study approach. Journal of Behavioral and
Experimental Finance, 35, 100723. https://doi.org/10.1016/j.jbef.2022.100723

607


https://doi.org/10.3233/JCS-2003-11308
https://jrdelisle.com/JSCR
https://doi.org/10.30794/pausbed.1182892
https://doi.org/10.1016/j.frl.2022.103277
https://dergipark.org.tr/en/pub/joeep/
https://dergipark.org.tr/tr/pub/kusbd
https://www.jstor.org/
https://dergipark.org.tr/tr/pub/sosyoekonomi
https://doi.org/10.30784/epfad.1011204
https://doi.org/10.15659/3.sektor-sosyal-ekonomi.23.03.2051
https://doi.org/10.15659/3.sektor-sosyal-ekonomi.23.03.2051
https://doi.org/10.17233/sosyoekonomi.2022.01.23
https://doi.org/10.1016/j.iref.2020.09.014
https://www.jstor.org/
https://doi.org/10.18825/iremjournal.745166
https://wps.fep.up.pt/wps/wp117.pdf
https://doi.org/10.11616/asbi.1391464
https://doi.org/10.1016/j.jbef.2022.100723

Ekonomi, Politika & Finans Arastirmalar1 Dergisi, 2024, 9(3): 598-609
Journal of Research in Economics, Politics & Finance, 2024, 9(3): 598-609

THE EFFECTS OF INTEREST RATE POLICY CHANGES ON THE BIST
BANK INDEX

EXTENDED SUMMARY

Purpose

The purpose of this study is to analyze the effects of the Central Bank of the Republic of
Turkey's (CBRT) policy changes in interest rates on the BIST Banking Index. Given the critical
role of interest rates in the banking sector, these policy changes can significantly impact
investor behavior and, consequently, stock market indices. The contribution of this study to the
literature is that there is a limited number of studies analyzing the effects of central bank interest
rate decisions on the banking index, especially in developing countries such as Turkey. While
the studies on the subject generally examine the effects on general stock market indices or
companies, this study provides an analysis specific to the banking index and draws attention to
the need to take sectoral differences into account. Moreover, instead of analyzing all interest
rate decisions, this study analyses policy changes related to interest rate decisions. In short, it
can be said that the transition periods to high and low interest rate policies are important for this
study. The study focuses on two distinct periods: from September 23, 2021, when the CBRT
continuously lowered interest rates, and from June 22, 2023, when the policy shifted to
increasing interest rates. The study utilizes the event study method to evaluate these changes'
effects on the BIST Banking Index.

Literature

Interest rate policy decisions by central banks affect individuals, companies, and
economies. Given the direct relationship between banks' main activities and interest rates, the
banking sector is particularly sensitive to such changes. Investors consider these factors when
trading banking stocks, which can lead to abnormal returns in stock indices. Various studies
have utilized the event study method to examine the impact of different events, such as interest
rate changes, political events, and natural disasters, on financial markets.

Pandey and Kumari (2021) examined global stock market responses to pandemics,
finding a significant negative correlation between COVID-19 cases and market returns. Yousaf,
Patel, and Yarovaya (2022) analyzed the impact of the Russia-Ukraine war on stock markets,
identifying strong negative effects on Russian and other markets. Oget (2022) explored the
effects of regulatory actions and announcements on cryptocurrencies, finding that negative
events had a more pronounced impact than positive ones. Kirkagac and Karpuz (2023)
investigated the impact of the Kahramanmaras earthquake on BIST indices, observing
significant declines. Studies by Poyraz Kaya and Kahraman (2020) and Oget and Eryigit (2023)
found a negative relationship between interest rate changes and BIST indices, with significant
results for interest rate cuts. Temel and Giines (2024) reported no significant abnormal returns
following the Federal Reserve's interest rate decisions for the S&P 500.
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Methodology

The study employs the event study method, which involves analyzing the impact of an
event on stock returns. The BIST 100 Index and BIST Banking Index's daily data were obtained
from Yahoo Finance. Two key dates, September 23, 2021, and June 22, 2023, were identified as
event dates corresponding to interest rate policy changes. The analysis used a 120-day
estimation window and an event window of (-5, +5) days around the event dates. The study
calculated abnormal returns (AR) and cumulative abnormal returns (CAR) using the market
model, with BIST 100 Index as the market return proxy. The significance of the results was
tested using a t-test.

Findings

The findings indicate that interest rate cuts had no significant impact on the BIST
Banking Index, as evidenced by the non-significant AR results around the event window.
However, interest rate hikes resulted in negative abnormal returns, particularly on the event day
(June 22, 2023), with a significant AR of -0.0478. These results suggest that while the market
did not react strongly to interest rate cuts, it responded negatively to rate hikes.

Conclusion

The study contributes to the literature by providing empirical evidence on the impact of
interest rate policy changes on the BIST Banking Index. The findings have important
implications for policymakers and investors, highlighting the sensitivity of the banking sector to
interest rate increases. Future research could extend this analysis to other sectors and markets,
considering different economic conditions and policy environments. Given the study's findings,
policymakers should consider the potential negative impact of interest rate increases on the
banking sector and overall market stability. Investors should also be cautious of potential losses
during periods of rising interest rates, as these can lead to negative abnormal returns in banking
stocks. The study emphasizes the need for careful consideration of monetary policy decisions
and their broader economic implications.
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PIYASA CARPANLARI iLE PORTFOY OLUSTURMA: BiST’TE
BiR UYGULAMA

Portfolio Construction with Market Multipliers: An Application in BIST

Seleuk YALCIN®

0z
Portfoy olusturma siirecinde portfoye dahil edilecek hisse senetlerini dogru
belirleme onemli bir siirectir. Literatiirde dogru hisse senedini belirlemek i¢in

Anahtar Kelimeler: farkli degerleme yontemleri kullamlan farkli ¢alismalar mevcuttur. Bu
Firma Degeri, calismada portfdye dahil edilecek hisse senetlerini belirlemek icin piyasa
Piyasa Carpanlari, carpanlari yontemi kullanilmistir. Calismada piyasa c¢arpanlart yontemi
Portfoy Se¢imi. kullanarak olusturulacak portfoyler ile Borsa istanbul (BIST) 100 Endeksi’nin

getirisi {izerinde bir getiri elde edilip edilemeyecegi arastirilmigtir. Bu amagla
JEL Kodlari: calismada BIST te yer alan 12 farkli sektdr belirlenmis ve bu sektorde yer alan
G10, G11, G12 sirketler igerisinden 3 farkli piyasa carpami (F/K, FD/FAVOK ve PD/DD)

kullanilarak portfoyler olusturulmustur. 5 yil boyunca 15 farkli portfoy
olusturulmus olup her bir portféyiin performansi incelenmistir. Bu portféylerin
getiri ve risk hesaplamalar1 yapilarak BIST 100 Endeksi ile karsilastirimistir.
Calismada piyasa carpanlar1 kullanilarak olusturulan portfoylerin hepsi BIST
100 Endeksi ile karsilastirildiginda daha disiik risk ve daha yiiksek getiri
saglamistir. Ozellikle de F/K ve PD/DD carpanlariyla olusturulan portfoyler
daha iyi sonuglar saglamistir. Calismanin sonucunda yatirimcilarin portfoy
olusturma siireclerinde F/K ve PD/DD carpanlarin1 kullanarak portfoy
olusturmalarinin yatirimcilara fayda saglayacagi sonucuna ulasilmistir.

Abstract
In the portfolio construction process, it is an important process to correctly
identify the stocks to be included in the portfolio. There are different studies in

Keywords: the literature that use different valuation methods to determine the right stocks.
Firm Valuation, This study uses the market multipliers method to determine the stocks to be
Market Factors, included in the portfolio. In the study, it is investigated whether a return above
Portfolio Selection. the return of the Borsa Istanbul (BIST) 100 Index can be obtained with the

portfolios to be formed using the market multipliers method. For this purpose,
JEL Codes: portfolios were formed by using 3 different market multipliers (P/E,
G10, G11, G12 FV/EBITDA, and M/B) among the companies in 12 different sectors in the

BIST. 15 different portfolios were formed for 5 years and the performance of
each portfolio was analyzed. Return and risk calculations of these portfolios
were made and compared with the BIST 100 Index. In the study, all of the
portfolios created using market multiples provided lower risk and higher
returns compared to the BIST 100 Index. In particular, the portfolios
constructed with F/K and PD/DD multipliers provided better results. As a
result of the study, it was concluded that it would be beneficial for investors to
create portfolios by using F/K and PD/DD multipliers in portfolio construction
processes.
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1. Giris

Hizla gelisen bilisim ve teknoloji diinyasi finansal piyasalarin da hizli gelisim
gostermesine On ayak olmustur. Geligsen finans diinyas1 sayesinde yatirimcilar eskiye nazaran
bilgiye cok daha hizli ve giivenilir bir sekilde ulagabilmekte farkli iilkelerde farkli finansal
varliklara yatirim yapabilmektedir. Bu durum hem yatirim yapan yatirimer sayisinin hem de
yapilan yatirim miktarinin 6nemli 6l¢iide artmasini saglamistir.

Merkezi Kayit Kurulusu’nun (MKK) verilerine gére Tiirkiye’deki toplam yatirimci sayist
2024 Nisan ay1 itibariyle 34.87 milyon olup bunlarin 11.57 milyonu bakiyeli yatirmmeidir. MKK
verilerine gore kayden saklanan menkul kiymetlerin piyasa degeri 16.33 trilyon olup bunun
12.87 trilyonunu pay senetleri olusturmaktadir. Toplam pay senedi yatirimcisi ise yaklasik 8.5
milyon kisidir. Yine MKK verilerine gore pay ihra¢ eden sirket sayisi 603 olup bunlarin 548
tanesi BIST pay piyasasinda islem gormektedir. Son yillarda sayis1 hizla artan yatirim fonlarim
inceledigimizde ise yatirim fonlarindaki toplam paranin 2.66 trilyon olup bu fonlara yatirim
yapan yatirimei sayisinin yaklagik 4,8 milyon oldugu goriilmektedir. Verilerden de anlasilacagi
iizere finansal piyasalardaki yatirime1 sayisi ve yatirirm miktar1 hizl bir sekilde artmaktadir.

Finans piyasalariin gosterdigi hizli gelisim hem firmalarin kendilerine uygun kosullarda
finansman bulmasina olanak saglarken hem de yatirimcilar i¢in yeni yatirim firsatlart
sunmaktadir. Yatirimeilar igin artan yatirim imkanlart firsatlar olustururken ayni zamanda da
dogru yatirim tercihi yapabilme agisindan sorun teskil etmektedir. Finansal piyasalarin geligimi
sayesinde bu piyasalarda yer alan firma sayisinin artmasi yatirimei agisindan portfoyiine dahil
edecegi hisse senedi se¢imi i¢in de 6nemli bir sorun teskil etmektedir. Hisse senedi piyasasinin
icerdigi riskler g6z Oniine alindiginda yatirimeilar icin risk ve getiri beklentilerine en uygun
portfoyii olusturmak 6nemli bir noktadir. Yatirimer i¢in iyi bir yatirim yapabilmenin 6n kosulu
dogru hisse senedini portfoye dahil edebilmektir. Bunun iginde sirketlerin dogru bir sekilde
degerlemesi yapilmalidir.

Kaynaklarm kisitli oldugu goz oniine alindiginda hem bireysel yatirimcilarin hem de
kurumsal yatirimcilarin ellerindeki kaynaklari dogru yatirimlarla bulusturmalar1 son derece
onemli bir nokta haline gelmektedir. Bu da ancak dogru bir degerleme yapabilmek ile
miimkiindiir. Dogru degerleme yapabilmenin yolu da yatirnmeilarin yatirim yapacaklari finansal
varliklarin fiyatlarina iliskin dogru 6ngoriide bulunmalarim gerektirmektedir. Ozelliklede son
donemlerde artan yatirimer sayist ve yatirim miktar1 firma degerleme yontemlerini 6nemli hale
getirmistir. Cok farkli firma degerleme yontemleri ortaya ¢ikmis ve bu yontemlerin dogru sonug
verip vermedigi arastirmacilarin ilgi alan1 olmustur.

Birgok farkli degerleme yontemi olmakla beraber hepsinin ortak amaci yatirimciya
yatirim yapmay1 disiindiikleri finansal varligin degeri hakkinda dogru bilgi saglamaktir. Son
donemde hizli bir artis gdsteren halka arzlardan birlesme ve satin almalara, gayrimenkul
degerlemelerinden portfoy yonetimine kadar bir¢ok farkli alanda duyulan bilgi agigmin
kapatilmasinda degerleme yontemleri Onemli bir katki sunmaktadir. Degerlemeden kasit
finansal varligin olmasi gereken fiyatini tespit edebilmektir (Hatipoglu ve Yener, 2013: 8).
Yatinnmcilar agisindan bakildiginda finansal varligm olmasi gereken fiyatim dogru tespit
edebilmek en dnemli noktadir. Finans diinyasinin igerdigi belirsizlik diistiniildiiglinde bunun
hicte kolay olmadig1 da apagik bir gergek olarak karsimizda durmaktadir. Yatirnmeilarin amact
firma degerleme yontemleri kullanilarak elde edilen firma degerleri ile firmalarin piyasa
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degerlerini karsilastirip, elde edilen firma degerleri piyasa degerlerinden diisiik kalan firmalarin
hisse senetlerini portfoylerine dahil ederek kazang saglamaktir.

Bu c¢aligmanin amaci, degerleme yontemlerinden biri olan piyasa ¢arpanlarit yontemleri
kullanarak olusturulacak portfoyler ile BIST 100 Endeksi’nin getirisi iizerinde bir getiri elde
edilip edilemeyecegini arastirmaktir. Bu amagla Markowitz’in (1952) ortaya koydugu
gesitlendirme prensibine uygun olarak riski diisiik getirisi yiiksek portfoyler olusturabilmek igin
calismada, BIST’te yer alan 12 farkli sektordeki sirketler icerisinden 3 farkli piyasa ¢arpam
(Fiyat / Kazang (F/K), Firma Degeri / Faiz Vergi Oncesi Kar (FD/FAVOK) ve Piyasa Degeri /
Defter Degeri (PD/DD)) kullanilarak portféyler olusturulmustur. Portfoyler olusturulurken her
bir sektordeki en diisiik ¢arpana sahip sirketlerin hisse senetleri portfoye dahil edilmis ve tiim
hisseler portfoyde esit agirlikli olacak sekilde yer almistir. 5 yil boyunca (2019, 2020, 2021,
2022, 2023) 15 farkli portfoy olusturulmus olup her bir portfoyiin performansi incelenmistir. Bu
portfoylerin getiri ve risk hesaplamalar ortalama varyans yontemi kullanilarak hesaplanmis ve
BIST 100 Endeksi ile karsilastirilmstir.

Calismanin izleyen boliimlerinde ilk olarak alanyazin incelenmesi yapilacak ardindan veri
seti ve metodolojiden bahsedilecek, sonrasinda bulgular ve sonu¢ kismi ile ¢alisma
tamamlanacaktir.

2. Alanyazin Taramasi

Cheng ve McNmara (2000) yaptiklar1 ¢aligmada, Amerika Birlesik Devletlerindeki
sirketlerin cari piyasa degerleri ile Fiyat/Kazang ve Fiyat/Defter Degeri oranlar1 arasindaki
iliskiyi incelemislerdir. Yazarlar sirket degerlerini, F/K, F/DD ve F/K-F/DD ¢arpanlariyla
iligkilendirerek bulmaya calistiklar1 ¢calismada sirket degerlerini acgiklayabilme agisindan F/K
oraninin F/DD oranma gore belirgin bir istiinliigli oldugunu ortaya koymuslardir. Yazarlar
ayrica F/K-F/DD oranlarinin birlikte kullanilmasinin sirket degerini belirlemede daha dogru bir
yaklasim sundugunu belirtmislerdir.

Taner ve Akkaya (2003) yaptiklari ¢alismada, firma degerlemesi yaparken farkli
degerleme yontemlerinin etkisi arastirmislardir. Yazarlar indirgenmis net nakit akimlar1 (INA)
yontemini ve net varlik yontemlerini kullandiklar ¢alismada, bir cam isletmesi, bir banka ve iki
perakende sirketini analiz etmislerdir. Yapilan c¢alisma sonucunda uygulanan ydntemlerin
birbirlerine kars1 herhangi bir Gstiinliigli olmadig1 sonucuna ulagiimistir.

Ulgen ve Teker (2005), BIST te yer alan sanayi sirketlerinin degerlerini firmaya serbest
nakit akimlar1 ve 6z sermayeye serbest nakit akimlar1 yontemlerini kullanarak belirlemislerdir.
Yazarlar her iki yontem sonucunda elde ettikleri sonucu isletmelerin piyasa degerleri ile
karsilastirmiglardir. Calismanin soncunda, firmaya serbest nakit akimlar1 yontemi kullanilarak
belirlenen firma degerinin isletmelerin piyasa degerlerine daha yakin oldugu sonucuna
ulasiimistir.

Birgili ve Diizer (2010) yaptiklar1 ¢aligsmada, finansal oranlar ile firma degeri arasinda
iliskiyi arasttrmuslardir. BIST 100°de yer alan 58 isletmeye ait 2001-2006 yillar1 arasindaki
verileri kullanarak yaptiklar1 arastirma sonucunda yazarlar, F/K ve PD/DD oranlan ile firma
degeri arasinda pozitif ve anlamli bir iligkinin var oldugu sonucuna ulagilmstir.
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Joshi vd. (2013), hayali bir sirket verileri kurgulayarak degerleme yontemlerinin farkli
yontemler karsisinda farkli sonuglar verip vermedigini arastirdiklar1 calisma sonucunda 6z
sermaye nakit akimlarina dayali 10 farkli degerleme yonteminin firma degerini belirlemede
benzer sonuglar verdigini ortaya koymuslardir.

Hatipoglu ve Yener (2013), 6z sermayeye serbest nakit akimlari ile firmaya serbest nakit
akimlar1 yontemlerini kullanarak yaptiklar1 calismada enerji sektoriinde faaliyet gosteren
isletmelerin {izerinde degerleme calismast yapmuslardir. Calismanin sonucunda yazarlar,
firmaya serbest akimlar1 yonteminin daha tutarli sonuglar verdigini ifade etmislerdir.

Zor vd. (2015) yaptiklari g¢alismada, iflas ertelemesi talepleri hakkinda verilecek
kararlarda firma degerleme yoOntemlerinin kullanilip, kullanilmayacagini arastirmislardir.
Yazarlar calismanin sonucunda elde ettikleri bulgulara gore firmaya serbest nakit akimlari
yonteminin iflas ertelemesi kararlarinda kullanilabilecegini ifade etmislerdir.

Toraman ve Korpi (2015) yaptiklar ¢alismada, piyasa ¢arpanlarini kullanarak Royal Hali
sirketi i¢in firma degeri hesaplamaya ¢alisilmiglardir. Yazarlar firma degerlemesi yapmak igin
F/K, PD/DD, Fiyat / Nakit Akis1 (F/NA), Fiyat / Satis (F/S) ve FD/FAVOK gibi 5 farkli piyasa
carpant Kullanmiglardir. Yapilan analizler sonucunda yazarlar piyasa carpanlarindan F/S ve
FD/FAVOK c¢arpanlar1 ile basarili tahminlerde bulunurken diger oranlar ile yapilan
degerlemelerin basarisiz oldugu sonucuna ulagmislardir.

Elmas vd. (2017) yaptiklari calismada, Oz Sermayeye Gore Indirgenmis Nakit Akimlart
Yontemi ve Firmaya Gore Indirgenmis Nakit Akimlar1 Yontemi kullanmilarak firma degeri
belirlenmeye calisilmistir. Calismada BIST bilisim sektoriinde faaliyet gdsteren 2 firmanin
2010-2014 yillar1 arasindaki verilerini kullanan yazarlar ¢alisma sonucunda, Oz sermayeye
Gore Indirgenmis Nakit Akimlar1 Yonteminin, Firmaya Gére Indirgenmis Nakit Akimlari
Yontemine gore daha tutarl sonuglar sagladigini ifade etmislerdir.

Unvan (2019) yapmis oldugu ¢alismada, BIST’te faaliyet gdsteren bir uluslararast
havayolu sirketinin 2015-2018 yillar1 arasindaki piyasa degerini Indirgenmis Nakit Akim
Yontemi ile hesaplayarak, al-tut-sat karar1 acisindan yorumlamistir. Yazar caligmanin
sonucunda elde edilen bulgularin, firmanin hisse senedinin yatirimcilar agisindan al sinyali
verdigini ifade etmistir.

Platanakis ve Urquhart (2020) yaptiklar1 ¢alismada, hisse senedi ve tahvillerden olusan
geleneksel bir gosterge portfoyiine Bitcoin'i dahil etmenin faydasini incelemislerdir. Yazarlar
Haziran 2018 dénemine kadar olan verileri kullandiklar1 ¢alismalarinda, yatirnmeilarin Bitcoin'i
portfoylerine dahil etmeleri gerektigini, ¢iinkii Bitcoin'in 6nemli 6l¢iide daha yiiksek riske gore
ayarlanmig getiri sagladigini ifade etmiglerdir.

Bazargan ve Noveria (2021) yaptiklar1 calismada, Firmaya Serbest Nakit Akiglari ve
Goreceli Degerleme modeli kullanilarak Endonezya’da faaliyet gosteren bir telekomiinikasyon
firmasinin, 2015-2020 yillar1 arasindaki firma degerini tahmin etmeye ¢alismiglardir. Calisma
sonucunda yazarlar s6z konusu firmanin tahmin degerinin piyasa fiyatindan daha diigiik oldugu
sonucuna ulagmislardir.

Guner ve Unal (2023) yaptiklar1 ¢alismada, literatiirde kullanilan degerleme yontemlerine
alternatif olarak yapay sinir aglart modeli kullanarak degerleme yapmuslardir. Yazarlar
calismada Euro Stox 50 endeksinde yer alan ve endiistriyel tiriinler ile tiiketici tirtinleri alaninda
faaliyet gosteren sirketlerin 2020-2021 yillarindaki verilerini kullanarak yatiklar1 degerlemede
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yapay sinir aglar1 modelini kullanmislardir. Yazarlar degerleme sonucunda yapay sinir aglar
modelinin sirket degerlemesinde tutarli ve anlamli sonuglar verdigini ve literatiirdeki diger
degerleme yontemleriyle birlikte kullaniminin yatinmcilar igin  fayda saglayacagim
belirtmislerdir.

Aremu ve Adegbie (2023) Nijerya’daki secilmis bankalar {izerine yaptigi calismada,
varlik degerlemelerinin girket satin alma ve birlesmeleri ilizerindeki etkisini incelemistir.
Yapilan ¢aligma sonucunda varlik degerlemesinin se¢ilmis bankalarin birlesme ve satin alma
stireclerinde 6nemli pozitif ve anlaml bir etkiye sahip oldugu sonucuna ulasilmistir.

Silva vd. (2023) yaptiklar1 ¢alismada, CRITIC-GRA modeli kullanarak optimal portfoy
olusturmaya ¢alismuslardir. Brezilya borsasinda islem goren 190 sirketin verilerini kullanarak
yapilan calismada, kapsamli bir literatiir taramasiyla on finansal kriter belirleyen yazarlar
ortalama varyans yontemini kullanarak portfoyler olusturmuslardir. Olusturulan portfoyleri risk,
getiri ve Sharpe orani dikkate alarak bir piyasa karsilagtirma 6l¢iitii ile karsilagtiran yazarlar,
uygulanan model yardimiyla segilen portfoyiin hem risk hem de getiri agisindan karsilagtirma
Olciitiinii geride biraktigini belirtmislerdir.

Youssef vd. (2023), yaptiklar1 caligmada geleneksel portfoylere alternatif olarak kripto
varliklar ekleyerek cesitlendirme yapmanin yarar saglayip saglamayacagini arastirdiklari
calismalarinda, kripto varliklar i¢in; Bitcoin, Ethereum, Ripple ve geleneksel varliklar igin;
NASDAQ, S&P500, Dow-Jones, Ham Petrol ve Altin dahil olmak iizere sekiz farkli varligin
ginlik ve haftalik getiri verilerini kullanarak portfoyler olusturmuslardir. Yazarlar risk
arayisindan riskten kaginmaya kadar degisen cesitli yatirimer Ozellikleri igin, portfoylere
alternatif kripto varliklar eklemenin, standart portfoylere kiyasla portfoy performansini ve
verimlilik sinirimi iyilestirdigini ifade etmislerdir.

Aslan (2024), yaptig1 calismada halka agik olmayan bir sirketin piyasa degerini ayni
sektorde faaliyet gosteren ve BIST’te yer alan sirketlerin garpanlarini kullanarak belirlemeye
calismistir. Calismada aynmi sektorde faaliyet gosteren ve BIST’e kote olmayan bir sirketin
degerini, aym sektdrde faaliyet gdsteren ve BIST’te yer alan bir baska isletmenin finansal
verilerinin anlamli bir gosterge olacagi varsayimindan yola ¢ikarak belirlenmeye ¢alisilmustir.
Calisma sonucunda BIST’te yer almayan isletmenin piyasa carpanlar1 yontemi ile 2022 yilina
ait degeri yaklasik 273.491.134 TL olarak hesaplanmuistir.

3. Veri Seti ve Metodoloji

Caligmanin veri setini, BIST’te 2019-2023 yillar1 arasinda 12 farkli sektdrde yer alan
firmalar olusturmaktadir. Calismada sektor bazli F/K, FD/FAVOK ve PD/DD oranlar1 ve hisse
senetlerinin kapanig verileri Finnet Sirketi’'nden elde edilmistir. Caligmada belirlenen 12
sektorde yer alan firmalar igerisinden verilerine ulagilamayan ve farkli nedenlerle endeksten
cikarilan firmalar ¢alismaya dahil edilmemistir. Olusturulan portfoylerin risk ve getirileri
hesaplanirken portfoyde yer alan hisse senetlerinin haftalik getirileri kullanilmistir. Ayrica risk
ve getiri hesaplamalari yapilirken hisse senetlerinin yilin ilk islem giinii fiyatindan satin alinarak
portfoye dahil edildigi ve son islem giinlinden satilarak portféyden ¢ikarildigi varsayilmistir.

Calismada firma degerleme yontemlerinden biri olan piyasa ¢arpanlari yontemi
kullanilmistir. Piyasa ¢arpanlart yontemi, hisse degerleme islemlerinde sik¢a kullanilan kolay ve
kullanigh bir yontemdir (Toraman ve Korpi, 2015: 43). Bu yontemde, bir sirketin ya da hissenin
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degerini belirlemek i¢in cesitli finansal oranlar veya carpanlar kullanir. Piyasa carpanlari
genellikle hisse fiyati, kazanclar, gelir veya varlik degerleri gibi sirketin finansal performansini
6l¢en verilerle iligkilendirilir. Bu yéntemde ¢ok ¢esitli piyasa ¢arpani kullanilmakla birlikte, bu
calismada yaygin olarak kullamlan piyasa carpanlarindan; F/K, FD/FAVOK ve PD/DD
carpanlar1 kullanilmistir. Kullanilan piyasa ¢arpanlari agagida kisaca agiklanmaistir.

Fiyat/Kazang (F/K) orani, hisse senedinin fiyatinin, sirketin kazancina bdliinmesi ile elde
edilen bir orandir (Oymak, 2009). Yiiksek F/K oranlari, yatinmcilarin daha fazla biiyiime
beklentisi iginde oldugunu gosterebilirken, diisiik F/K oranlari, hisse senedinin daha uygun
fiyatlandirildiginin bir gostergesi olarak kabul edilir. Bu nedenle yatirimcilar aym sektorde yer
alan sirketler arasindan gorece diisiik F/K ya sahip olan hisse senetlerini portfdylerine dahil
ederler.

Piyasa Degeri / Defter Degeri (PD/DD) orani, hisse senedinin piyasa degerinin defter
degerine boliinmesi ile bulunan bir orandir (Cabuk ve Lazol, 2018). Bu yontem sirketlerin hisse
senedi degerlerini belirlemek icin ¢ok siklikla bagvurulan bir yontemdir. Yontemde, sirketin
piyasa degeri ile defter degeri karsilagtirilir. Sirketin piyasa degeri hisse senedinin piyasa fiyati
ile hisse senedi sayisimin c¢arpilmasiyla elde edilir. Piyasa degeri, yatirimcilarin sirketin
gelecekteki performansi ve potansiyelini yansitan bir 6l¢iidiir. Defter Degeri ise; bir sirketin
varliklarinin toplamindan sirketin bor¢larinin ¢ikarilmasi ile bulunur. Yatirimeilar ayni sektdrde
yer alan sgirketlerden PD/DD oram kiiciikk olanlarinin daha diisiik fiyat ile fiyatlandig
diisiindiikleri i¢in PD/ DD orani diisiik olan hisse senetlerine portfoylerine dahil ederler.

Bir sirketin degerini belirlemede kullanilan bir diger oran, Firma Degeri / Faiz,
Amortisman, Vergi Oncesi Kar (FAVOK) oramdir. Bu oran, bir sirketin toplam degerini
hesaplamak icin firma degerini FAVOK'e béler (Sipahi vd., 2016). Bir sirket icin bu oranin
diisiik olmasi o sirketin gorece diger sirketlere gore daha diisiik degerlendigini gosterir ki bu da
yatirimcilar agisindan potansiyel bir firsat olarak kabul edilir. Tam tersi olarak Firma Degeri /
FAVOK oran1 yiiksek bir sirket ise gorece diger sirketlerden daha yiiksek degerlenmistir ve
boyle bir sirkete yatirim yapmanin ¢ok saglikli olmayacagi kabul edilir.

Caligmada, F/K, FD / FAVOK ve PD/DD olmak iizere 3 farkli piyasa ¢arpani kullanilarak
portfdyler olusturulmus ve olusturulan bu portfdylerin performanslar1 BIST 100 Endeksi’nin
performanst ile karsilagtirilmistir. Caligmada her yil i¢in 3, toplamda 5 yil i¢in 15 farkli portfoy
olusturulmustur. Calismada BIST’te yer alan 12 farkli sektdr belirlenerek bu sektorlerdeki
firmalarin piyasa carpanlar1 oranlar1 dikkate alinarak portfoyler olusturulmustur. Olusturulan
portfoylerdeki hisse senetleri esit agirlikli olacak sekilde agirliklandirilmistir. Portfyde yer
alacak hisse senetleri daha once tespit edilen carpanlar yardimiyla belirlendikten sonra, her yil
icin degisen carpan siralamalarma goére farkli portfoyler olusturulmustur. Her yil igin
olusturulan bu portfoylerin o yilki getirileri, riskleri ve degisim katsayilar1 hesaplanarak, o yilki
BIST 100 Endeksi ile karsilastirilmustir.

Calismada her y1l igin 3 farkli portfdy olusturulmustur. ilk olusturulan portfdy A portfoyii
olup bu portfoydeki hisse senetleri F/K ¢arpanina gore belirlenen hisse senetlerinden
olusturulmustur. ikinci olusturulan portfoy B portfoyii olup bu portfoy FD/ FAVOK ¢arpant
kullanilarak belirlenen hisse senetlerinden olusturulmustur. Ugiincii olusturulan portfoy ise C
portfoyii olup PD/ DD ¢arpani kullanilarak belirlenen hisse setlerinden olusturulmustur. 5 yil
boyunca her yil basinda olacak sekilde toplamda 15 portféy olusturulmustur. Calismada
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olusturulan biitiin portfdylere dahil edilen hisseler esit agirlikli olacak sekilde portfoylerde yer
almustir.

4. Bulgular

Caligmada olusturulan her bir portfoyiin getiri, risk ve degisim katsayis1 hesaplamalari
teker teker yapilmistir. Fakat burada bu hesaplamalarin nasil hesaplandiginin ayr1 aym
gosterilmesi zaman ve yer agisindan sorun yaratacaktir. Bu nedenle asagida sadece 2019 yilina
ait olusturulan A portfoyiiniin getiri, risk ve degisim katsayis1 hesaplamalari agiklanmustir. Geri
kalan diger 14 portfdyiin ise elde edilen sonuglar tablo seklinde sunulmustur.

Bir portfoyiin getirisi, portféyde yer alan hisse senetlerinin ortalama getirilerinin hisse
senetlerinin portfoydeki agirliklari ile teker teker garpilarak elde edilen sonuglarin toplanmasiyla
hesaplanmaktadir. Bu nedenle herhangi bir portfoyiin getirisini hesaplamak igin o portfoydeki
hisse senetlerinin ortalama getirilerinin ve agirliklarmin bilinmesi gerekir. A portfoyiinde yer
alan hisse senetleri F/K ¢arpani kullanilarak belirlenmistir. A portfoyii olusturulurken 12 farkli
sektorde en diisik F/K degerine sahip firmalarin hisse senetleri belirlenmis ve bu hisse
senetlerinin esit agirlikli olarak yer alacagi bir portfoy olusturulmustur. 2019 yili i¢in
Olusturulan ve farkli sektorlerden 12 hisse senedinden olusan A portfoyiinde yer alacak hisse
senetleri ve bu hisse senetlerinin portfoydeki agirliklart Tablo 1’de sunulmustur.

Tablo 1. 2019 Yi icin Olusturulan A Portfoyiinde Yer Alacak Hisse Senetleri ve Bu Hisse
Senetlerinin Portfoydeki Agirhiklar:

Hisse Kodu Agirhk Hisse Kodu Agirhik
VAKIF 0.083 FRIGO 0.083
INDES 0.083 SELEC 0.083
BUCIM 0.083 TOASO 0.083
KLMSN 0.083 GSDDE 0.083
KRDMA 0.083 GEDZA 0.083
ENJSA 0.083 BLCYT 0.083

Tablo 1’de yer alan 12 hisse senedinin, 2019 yili i¢in ortalama getiri, varyans ve standart
sapma degerleri hesaplanmis ve Tablo 2’de gosterilmistir.

Tablo 2. 2019 Yih i¢in Olusturulan A Portfoyiinde Yer Alan Hisse Senetlerinin Ortalama Getiri,
Varyans ve Standart Sapma Degerleri

Hisse Kodu Ortalama Getiri Varyans Standart Sapma
VAKIF 0.0075 0.0033 0.0576
INDES 0.0137 0.0035 0.0595
BUCIM 0.0079 0.0017 0.0414
KLMSN 0.0331 0.0046 0.0675
KRDMA 0.0109 0.0015 0.0382
ENJSA 0.0108 0.0018 0.0423
FRIGO 0.0451 0.0124 0.1113
SELEC 0.0168 0.0021 0.0455
TOASO 0.0137 0.0031 0.0555
GSDDE 0.0165 0.0031 0.0561
GEDZA 0.0105 0.0025 0.0497
BLCYT 0.0256 0.0024 0.0489
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Gerekli tiim veriler elde edildikten sonra ilk olarak A portfoyiiniin getirisi hesaplanmustir.
Portfoyiin beklenen getirisi Esitlik 1 kullanilarak hesaplanmstir (Karan, 2013:140).

E(rp) = ) wixEm) (1)
n=1

Bu formiilde; E(7,) Portfoyiin beklenen getirisini, E(r;) i’nci menkul kiymetin beklenen
getirisini, w; i’nci menkul kiymetin portfoy igerisindeki agirligini, n portféydeki menkul kiymet
sayisini ifade etmektedir.

A portfoyiiniin getirisi ( E.,) asagidaki denklem kullanilarak hesaplanmustir.

E(ry) = (0.0075 x 0.083) + (0.0137 x 0.083) + (0.0079 x 0.083) + ]
47 = | ..+ (0.0105 x 0.083) + (0.0256 x 0.083)

E,, = 0.0177

Yukaridaki islemde elde edilen deger, hisse senedi verileri haftalik ortalama degerler
iizerinden hesaplandigl i¢in bize portfoyiin haftalik getirisini vermektedir. Portfoyiin yillik
getirisini bulmak i¢in, elde edilen haftalik getiri degeri donem sayisi ile ¢arpilmistir (Kapucu,
2011: 11). A portfdyiiniin y1illik getirisi asagida hesaplanmustir.

E(ry) = [51 x (0.0177)]
E,, = 0.90

Portfoyiin riskini hesaplayabilmek icin portfoyde yer alan finansal varliklarin
Kovaryanslarmin bilinmesi gereklidir. Iki finansal varligin kovaryansinin hesaplanabilmesi igin
ise, bu iki finansal varlik arasindaki korelasyonun bilinmesi gerekir ki buda bize portfoyde yer
alan bitiin hisselerin birbirleriyle olan korelasyon ve kovaryanslarinin bilmemiz gerektigi
sonucunu dogurur. Portfoydeki finansal varlik sayisi arttikca yapilmasi gereken islem sayisi da
artacak dolayisiyla da portfoyiin riskini hesaplamak daha da zorlasacaktir. Bu durumu ortadan
kaldirmak ve portféyiin riskini kolay bir sekilde hesaplamak i¢in matris c¢arpimlarindan
yararlanmak yararli bir yontemdir. Matris ¢arpimlar1 kullanarak varyans-kovaryans matrisi
olusturulur ve bu sayede portfoyiin riski kolayca hesaplanabilir. Varyans-kovaryans matrisi
asagida belirtilen adimlarda anlatildig: sekliyle hesaplanmigtir (Kapucu; 2011: 23).

1. Adim: 11k olarak fark getirisi matrisi olusturulmustur. Fark getiri matrisi, portfdyde yer
alan hisse senetlerinin yillik getirilerinin, ortalama getirilerinden ¢ikartilmas: suretiyle
hesaplanmig ve hesaplanan fark getiri matrisi Tablo 3’te gosterilmistir.

Tablo 3. Fark Getiri Matrisi

VAKIF INDES BUCIM KLMSN ... TOASO GSDDE GEDZA BLCYT
1 -0.0415  0.0106 0.0087 0.0324 0.0992 0.0103 -0.0201 0.0423
2 0.1714 0.1169 0.0085 0.0036 0.0137 0.0252 0.0089 0.0291
3 0.0270 0.0230  -0.0079 0.0232 0.0979 -0.0082  -0.0105 -0.0658
4 0.0347  -0.0061  0.0727 0.0674 0.0211 -0.0248 0.0371 0.0860
48  -0.0230  0.0525 0.0300 -0.0068 -0.0171 0.0118 0.0173 0.0419
49  0.0122  -0.0665  0.0165 -0.0717 0.0038 0.1763 0.0908 0.0616
50 -0.0229  -0.0449 -0.0198 -0.0704 0.0120 -0.0969 0.0140 -0.0114
51  0.0004 0.0083 0.0282 0.0696 0.0354 -0.0373  -0.0345 0.0942
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2. Adim: Fark getiri matrisinin transpozesi alinmig ve kendisi ile ¢arpilmistir. Elde edilen
degerler donem sayisina bdliinerek varyans-kovaryans matrisi olusturulmustur. Olusturulan bu
varyans-kovaryans matrisi Tablo 4’te sunulmustur.

Tablo 4. Varyans - Kovaryans Matrisi

VAKIF INDES BUCIM ... GSDDE GEDZA BLCYT
VAKIF 0.0033 0.0016 0.0010 0.0008 0.0007 0.0004
INDES 0.0016 0.0035 0.0008 0.0010 0.0007 0.0006
BUCIM 0.0010 0.0008 0.0017 0.0003 0.0008 0.0002
KLMSN -0.0001 0.0012 -0.0001 . -0.0001 -0.0001 0.0010
GSDDE 0.0008 0.0010 0.0003 0.0031 0.0003 0.0001
GEDZA 0.0007 0.0007 0.0008 0.0003 0.0025 0.0002
BLCYT 0.0004 0.0006 0.0002 0.0001 0.0002 0.0024

Portféylin varyansini hesaplayabilmek i¢in, ilk olarak yukarida elde edilen varyans-
kovaryans matrisi, portfoye dahil edilen hisse senetlerinin agirlik matrisinin transpozesi
carptlmistir. Sonrasinda bu ¢arpim sonucu elde edilen degerler, tekrar agirlik matrisiyle
carpilarak portfoyiin varyansi hesaplanmistir. A portfoyiiniin varyansi (0,2) asagidaki sekilde
hesaplanmustir.

/ [0.0033  0.0004] [0.083]\
| | |0.0016 0.0006| [0.083| |
g=|10083 .. 0083 x| : i x|
l0.0007  0.0002]  lo.083]
0.0004 0.0024]  lojos3
a,% = 0.00075

Tipkr portfoy getirisindeki gibi portfdy varyansi hesaplanirken de haftalik degerler
kullanildigr i¢in yillik varyans degerini bulmak i¢in elde edilen Sonucu donem sayisi ile
carpmamiz gerekmektedir (Kapucu, 2011: 11). Portfoyiin yillik varyansi asagidaki sekilde
hesaplanmustir.

0,2 = [51 x 0.00075]
0,2 =0.038

A portfoyiiniin varyansi (042) hesaplandiktan sonra portfdyiin riskini bulmak igin
standart sapma degerini hesaplamamiz gerekmektedir. Varyans, standart sapmanin (o) karesine
esit oldugundan, portfoyiin varyansinin karekdkii alinarak A portfdyiiniin standart sapmasi (o)
asagidaki sekilde hesaplanmustir.

o4 =Vv0.022 = 0.195

Portf6yiin getiri ve riski hesaplanmistir fakat ne kadarlik risk iistlenilerek ne kadarlik bir
getiri elde edildigini gérmek ve diger portfoylerle karsilagtirma yapmak zor olacaktir. Bu
nedenle degisim katsayis1 hesaplanarak daha saglikli bir karsilastirma yapmak faydali olacaktir.
Degisim katsayis1 goreceli riskliligin dlgilisiidiir. Degisim katsayis1 bize bir birim ilave getiri i¢in
iistlenilmesi gereken riski ifade eder. Bir varligmm degisim katsayist o varlifin standart
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sapmasinin getirisine boliinmesi ile elde edilir (Karan, 2013: 138). A portfoyiiniin degisim
katsayis1 (DK},) asagidaki sekilde hesaplanmigtir.

_0.195
47090

2019 yilina ait A portfoyii i¢in yapilan hesaplamalarin aynis1 geri kalan diger 14 portfoy
icin de gerceklestirilmis ve elde edilen sonuglar Tablo 5’te sunulmustur. Caligmada BIST te yer
alan 12 farkli sektdr icerisindeki sirketlerin hisse senetleri F/K, FD / FAVOK ve PD/DD
oranlarina gore siralanmis ve her sektdrde en kiigiik orana sahip hisse senetleri portfoylere dahil
edilerek her piyasa carpanmi igin sirasiyla A, B, C seklinde yillara gore ayri ayr1 portfoyler
olusturulmustur. A portfdyii F/K, B portfoyii FD/FAVOK, C portfoyii de PD/ DD
carpanlarindan yararlanilarak olusturulmustur. Portfoyler her sene 12 aylik bilango verilerine
gore giincellenmis, toplamda 5 yil boyunca 15 farkli portfoy olusturulmustur. Portfoye dahil
edilen hisse senetleri esit agirlikli olacak sekilde portfoyde yer almistir. Her bir portfoyiin
getirisi riski (standart sapmasi) ve degisim katsayis1 hesaplanmis ve o yil ki BIST 100 Endeksi
ile karsilagtirilmustir.

= 0.216

Tablo 5. Yillara Goére Olusturulan Portfoylerin Getiri, Risk (Standart Sapma) ve Degisim Katsayisi
Degerleri

A portfoyii B portfoyii C portfoyii BiST 100

Getiri 0.902 0.950 0.756 0.266

2019  Risk (Standart Sapma) 0.195 0.196 0.224 0.213
Degisim Katsayisi 0.216 0.219 0.296 0.801

Getiri 1.143 1.193 1.679 0.284

2020  Risk (Standart Sapma) 0.449 0.383 0.453 0.286
Degisim Katsayisi 0.393 0.321 0.270 1.010

Getiri 0.370 0.380 0.386 0.237

2021  Risk (Standart Sapma) 0.284 0.313 0.290 0.233
Degisim Katsayisi 0.768 0.824 0.751 0.982

Getiri 1.385 1.161 1.494 1.039

2022  Risk (Standart Sapma) 0.257 0.259 0.283 0.281
Degisim Katsayisi 0.186 0.223 0.189 0.271

Getiri 0.744 0.490 0.514 0.384

2023  Risk (Standart Sapma) 0.366 0.332 0.329 0.319
Degisim Katsayisi 0.491 0.678 0.640 0.832

Tablo 5 incelendiginde, 2019 y1l1 igin olusturulan portfdylerinin ve BIST 100 Endeksi’nin
performanslar1 analiz edildiginde, en yiiksek getiriyi %95°lik getiri orami ile B portfoyii
saglarken, en diisiik getiriyi %75,6 getiri oram ile C portfdyii saglamustir. 2019 yil1 i¢in BIST
100 Endeksi %26,6’lik bir getiri saglamistir. Portfoylerin riskleri incelendiginde ise A ve B
portfoyiiniin riskleri (% 19,5;% 19.6) birbirine ¢ok yakinken C portfoyiiniin daha yiiksek bir risk
oranma (%22.4) sahip oldugu goriilmiistiir. BIST 100 Endeksi’nin riski ise (%21,3) A ve B
portfoyiline gore yiiksek C portfoyiine gore ise diisik olmustur. Bir birim ilave getiri igin
ustlenilmesi gereken riski ifade eden degisim katsayilar1 incelendiginde; 0.216 ile en disiik
degisim katsayisina A portfoyiiniin sahip oldugu onu sirasiyla 0.219’luk oranla B portfoyiiniin,
0.296’lik oranla C portfoyiiniin ve 0.801°’lik oranla da BIST 100 Endeksi’nin izledigi
goriilmektedir.
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2020 yil1 i¢in olusturulan portfoyler incelendiginde en yiiksek getiriye %167,9 orani ile C
portfoyil olurken onu sirasiyla %119,3 orani ile B portfoyii, %114,3 orani ile A portfoyii ve
%28,4 orami ile BIST 100 Endeksi’nin izledigi goriilmektedir. Degisim katsayilarma
bakildiginda ise 0.270 orani ile C portfdyiiniin en diisiik degisim katsayisina sahip oldugu onu
sirastyla 0.321 orami ile B portfoyiiniin, 0,393 orani ile A portfoyiiniin ve 1.010 orani ile de
BIST 100 Endeksi’nin izledigi goriilmektedir.

2021 yili i¢in olusturulan portfdyleri analiz ettigimizde portfGylerin getiri oranlari
birbirine ¢ok yakin olmakla birlikte (A: %37; B: %38; C: %38,6) tiim portfdylerin BIST 100
Endeksi’nden (%23,7) daha fazla getiri elde ettikleri goriilmektedir. Degisim katsayilarina
baktigimizda ise C portfdyii en diisiik orana sahipken onu sirasiyla A ve B portfoyii izlemekte
ve BIST 100 Endeksi’nin bu yilda da en yiiksek degisim katsayisina sahip oldugu
goriilmektedir.

2022 yili incelendiginde BIST 100 Endeksi’nin getiri oraninin (%103,9) nispeten portfdy
performanslarma yaklastigi goriillmekle birlikten yine de tim portfdylerden disiik kaldigi
goriilmektedir. Bu yilda en iyi getiriyi 2020 yilinda oldugu gibi C portfoyii (%149.4) saglarken
onu sirasiyla A (%138.5) ve B (%116.1) portfoyleri izlemektedir. Degisim katsayilarina
bakildigina en yiiksek degisim katsayisina diger yillarda oldugu gibi BIST 100 Endeksi’nin
(0.271) sahip oldugu onu sirasiyla B (0.223), C (0.189) ve A (0.186) portfoyliniin izledigi
goriilmektedir.

Son yil olan 2023 yilina baktigimizda ise en Yiiksek getiriyi %74,4 oraniyla A
portfoyiiniin sagladigr goriilmektedir. %51,4 oraniyla ikinci en yiiksek getiriyi C portfoyi
saglarken, onu %49 oraniyla A portfoyii ve %38,4 oraniyla BIST 100 Endeksi izlemektedir.
Degisim katsayilar1 incelendiginde yine ayni siralamanin oldugu en diigiik degisim katsayisina
0.491 oranla B portfoyiiniin sahip oldugu onu 0,640 oranla C portfoyiiniin 0.678 oranla A
portfdyiiniin ve 0.832 oranla BIST 100 Endeksi’nin izledigi goriilmektedir.

5. Sonug¢

Bu ¢alismada, piyasa ¢arpanlar1 yontemi kullanarak olusturulacak portfdyler ile BIST 100
Endeksi’nin getirisi tizerinde bir getiri elde edilip edilemeyecegi arastirilmistir. Calismada,
2019-2023 yillar1 arasinda BIST’te 12 farkli sektdrde yer alan firmalar F/K, FD/FAVOK ve
PD/DD g¢arpanlar1 kullanilarak analiz edilmis ve her yil i¢in 3, toplamda 5 yil igin 15 farkli
portfoy olusturularak bu portfoylerin getiri, risk ve degisim katsayilar1 hesaplanmistir.

Yillara gore portfoy performanslar incelendiginde, F/K g¢arpanina gore olusturulan A
portfoyil 2019, 2022 ve 2023 yillarinda en iyi performansi gosterirken, PD/DD ¢arpanina gore
olusturulan C portfdyii ise 2020 ve 2021 yillarinda en iyi performansi gostermistir. BIST 100
Endeksi tiim yillarda en kotli performans: gosterirken sadece 2022 yilinda gorece olarak diger
portfoylerin performansina yaklasabilmistir.

Genel olarak bakildigina F/K, FD/FAVOK ve PD/DD carpanlartyla olusturulan tiim
portfoyler BIST 100 Endeksi’ne gore diisiik risk ile yiiksek getiri saglayarak ¢ok daha iyi bir
performans sergilemislerdir. Portfoyler kendi icerisinde degerlendirildiginde ise F/K carpaniyla
olusturulan portfoylerin en yiliksek getiriyi saglayan portfoyler oldugu PD/DD carpani
kullanilarak olusturulan portfoylerin de FD/ FAVOK carpaniyla olusturulan portfoylere gore
daha iyi bir performans gosterdigi goriilmektedir. Bu sonuglardan hareketle F/K ve PD/DD
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carpaniyla olusturulan portfoylerin daha basarili performans sergiledigi ve yatirimcilar
tarafindan tercih edilebilecek noktada oldugu gorilmiistir. Bu agidan ¢alisma, Cheng ve
McNmara (2000) ile Birgili ve Diizer’in (2010) calismalariyla tutarlilik gdstermektedir. Ote
yandan calismada FD/FAVOK carpani kullanilarak olusturulan portfoylerin BIST 100
Endeksi’nden tiim yillarda daha iyi bir performans gostermesi Toraman ve Korpi’nin (2015)
FD/FAVOK carpanin portfdy olusturma siirecinde kullanilabilecek yararli bir kriter oldugunu
gosteren calismasiyla tutarlilik gosterirken ayni calismada F/K ve PD/DD carpanlarinin portfoy
olusturma siirecinde yararli olamayacagi goriisiiyle de ¢elismektedir.

Sonug olarak, bu ¢alismada kullanilan piyasa carpanlarindan hepsi BIST 100 Endeksi Ile
karsilastirildiginda daha diisiik risk ve daha yiiksek getiri saglanmustir. Ozellikle de F/K ve
PD/DD ¢arpanlariyla olusturulan portfoyler daha iyi sonuglar saglamistir. Bu nedenle portfoy
olusturma siireclerinde, daha diisiik risk diizeyinde daha yiiksek getiri saglamasi nedeniyle
ozellikle F/K ve PD/DD carpanlarimi kullanmalarmin yatinmcilara fayda saglayabilecegi
onerilmektedir.

Literatiir incelendiginde portfoy olusturma siireglerinde hangi c¢arpanlarin kullanilacagi
ile ilgili net bir goriiy olmamasina ragmen yapilan ¢alismalarda (Cheng ve McNmara, 2000;
Birgili ve Diizer, 2010) F/K ve PD/DD g¢arpanlarinin portfoy olusturma siireglerinde kullanish
olabilecegi belirtilmistir. ilerleyen yillarda her ne kadar finansal piyasalarin farkli dinamikler
altinda isledigi bilinse de farkli finansal piyasalarda daha uzun dénemli g¢aligmalar yapilarak
hangi piyasa ¢arpaninin portfoy olusturma siireglerinde daha etkin olabilecegi arastirilabilir.

Gun gegtikce finansal piyasalardaki islem olanaklar1 ve yatirimci sayisi artmaktadir. Bu
durum hem bireysel hem de kurumsal yatirimcilarin bu piyasalara olan ilgisini artirmaktadir. Bu
acidan bakildiginda portfoy secimi ile ilgili caligmalarin ilerleyen donemlerde de hem
arastirmacilar hem de yatirimcilar i¢in ilgi ¢ekecek konular arasinda en {ist siralarda kendine yer
bulmaya devam edecegi diisiiniilmektedir. Bu nedenle ilerleyen dénemlerde portfoy se¢imi ile
ilgili ¢aligmalarda bu ¢aligsma referans alinarak farkli piyasa carpanlar1 kullanilarak olusturulan
portfoylerin performanslarinin incelenmesi yararli olacaktir. Ayrica bu calismada piyasa
carpanlar1 yardimiyla olusturulan portfoylerde esit agirlikli olarak yer verilmistir. Portfoyde yer
alan hisse senetlerinin agirliklarinin farklilastirilmasi ile daha iyi performans gosteren portfoyler
olusturulup olusturulamayacag aragtirilabilir.

Bu ¢alismada olusturulan portféylerde sadece hisse senetlerine yer verilmis olmasi ve bu
hisse senetlerinin portfoylerde esit agirlikli olacak sekilde yer almasi ¢aligmanin
sinirliliklarindan  birisidir. Belirlenen sektorlerde yer alan firmalar igerisinden verilerine
ulagilamayan, veri seti uyumlu olmayan, birlesme, satin alma veya iflas gibi nedenlerle
endeksten ¢ikarillan firmalar ¢alismaya dahil edilmemistir. Ayrica olusturulan portfoylerin
getirileri hesaplanirken hisse senetlerinin haftalik getirileri kullanilmis ve hisse senetlerinin yilin
ilk islem giinii fiyatindan satin alindig1 ve son islem giiniinden satildig1 varsayilmis ve iglem
maliyetleri géz ard1 edilmistir. Ayrica portfoylerin; yatirime1 davranislarinin yatirim tercihleri
tizerindeki etkisi, yatirimc1 davraniginin rasyonellikten uzak olmasi, yatirimcilarin biligsel ve
psikolojik 6n yargilar cercevesinde kararlar almasi, yatirimcilarin olusturdugu portfoylerdeki
risk ve getiri beklentileri gibi faktorlerin dikkate alinmadan olusturulmasi diger sinirliliklar
olusturmaktadir.

Sonraki yillarda yapilacak ¢aligmalarda, olusturulacak portfoylerde hem farkli agirliktaki
hisse senetlerine hem de hisse senetlerinin yani sira, farkli finansal varliklara yer verilmesi
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portfoylerin cesitliligini artiracaktir. Ayrica yine ilerleyen donemlerde farkli piyasa carpanlar
kullanarak portfdyler olusturulabilir ve bu portfdyler sadece BIST 100 Endeksi ile degil yatirim
fonlari, altin doviz gibi farkli finansal varliklarla karsilastirilabilir.

Arastirma ve Yaymn Etigi Beyam

Etik kurul izni ve/veya yasal/6zel izin alinmasina gerek olmayan bu ¢aligmada arastirma ve yayin etigine
uyulmustur.

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

Arastirmacilarin Cikar Catismasi1 Beyani
Bu calismada herhangi bir potansiyel ¢ikar ¢atigsmasi bulunmamaktadir.
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PORTFOLIO CONSTRUCTION WITH MARKET MULTIPLIERS: AN
APPLICATION IN BIST

EXTENDED SUMMARY

The Aim of the Study

The aim of this study is to investigate whether a return above the return of the BIST 100
Index can be obtained with the portfolios to be formed using the market multipliers method.
When the literature is examined, it is seen that studies on firm valuation have been conducted
using different methods. In particular, studies using the discounted cash flow method appear
more frequently in the literature.

In the discounted cash flow method, the uncertainty of future cash flows and the interest
rate to be used in the discounting of these cash flows makes it difficult to use this method. For
this reason, especially portfolio management companies and investors use the market multiples
method more frequently since it is easier to analyze, involves less uncertainty, and enables them
to find a relatively better firm by comparing with other firms in the sector. Nevertheless, there is
a limited number of such studies in the finance literature and it is found that these few studies
are mostly conducted on a few firms or a single sector. Therefore, the results obtained are not
sufficient to make generalizations about the market multiplier to be used for valuation. From
this point of view, this study will be a first in terms of constructing portfolios using market
multipliers, making an evaluation by comparing these portfolios with the BIST 100 Index and,
as a result, suggesting a model portfolio with a market multiplier that investors can use when
making investment decisions. From this point of view, the study differs from the national
literature and is unique in this respect.

Literature Review

When the literature is examined, it is seen that there are studies on firm valuation using
different methods, but these studies are mostly conducted on a few firms or a single sector
(Cheng and McNmara (2000), Taner and Akkaya (2003), Birgili and Diizer (2010), Joshi et al.
(2013), Hatipoglu and Yener (2013), Zor et al. (2015), Elmas et al. (2017), Unvan (2019).
Bazargan and Noveria (2021)). From this point of view, this study will be a first in terms of
creating portfolios by using market multipliers and comparing these portfolios with the BIST
100 Index and making an evaluation and suggesting a model portfolio as a result.

Methodology

In the study, portfolios were created using 3 different market multipliers, namely
Price/Earnings, Firm Value / EBITDA and Market Value / Book Value, and the performance of
these portfolios were compared with the performance of the BIST 100 Index. In the study, 15
different portfolios were created for 5 years, 3 for each year. In the study, 12 different sectors in
the BIST were determined and portfolios were formed by considering the market multiples of
the companies in these sectors. The stocks in the portfolios are weighted equally. After the
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stocks to be included in the portfolio were determined with the help of the previously
determined multipliers, different portfolios were formed according to the changing multiplier
rankings for each year. The returns, risks, and coefficients of variation of these portfolios for
each year were calculated and compared with the BIST 100 Index for that year.

Findings

In the study, the stocks of the companies in 12 different sectors in the BIST were ranked
according to their P/ E, FV / EBITDA and M / B ratios and the stocks with the smallest ratios in
each sector were included in the portfolios and separate portfolios were formed for each market
multiplier as A, B, C, respectively. Portfolio A is formed by utilizing P/E, portfolio B is formed
by utilizing FV/EBITDA and portfolio C is formed by utilizing M/ B multiples. The portfolio
was updated every year according to the 12-month balance sheet data and 15 different portfolios
were created for a total of 5 years. The shares included in the portfolio were equally weighted.
The return risk (standard deviation) and coefficient of variation of each portfolio were
calculated and compared with the BIST 100 Index of that year.

For 2019, when the performances of the portfolios and the BIST 100 Index are analyzed,
portfolio A provided the highest return with a 95% return rate, while portfolio C provided the
lowest return with a 75.6% return rate. For 2019, the BIST 100 Index generated a return of
26.6%. When the risks of the portfolios are analyzed, it is seen that the risks of portfolio A and
portfolio B (19.6%; 19.5%) are very close to each other, while portfolio C has a higher risk ratio
(22.4%). The risk of the BIST 100 Index (21.3%) was higher for portfolios A and B and lower
for portfolio C. When the coefficients of variation expressing the risk to be assumed for one unit
of additional return are analyzed, it is seen that portfolio B has the lowest coefficient of
variation with 0.216, followed by portfolio A with 0.219, portfolio C with 0.296 and the BIST
100 Index with 0.801.

For 2020, portfolio C had the highest return with 167.9%, followed by portfolio A with
119.3%, portfolio B with 114.3% and BIST 100 Index with 28.4%. In terms of coefficients of
variation, portfolio C has the lowest coefficient of variation with 0.270, followed by portfolio A
with 0.321, portfolio B with 0.393 and the BIST 100 Index with 1.010.

When we analyze the portfolios created for 2021, it is seen that although the return rates
of the portfolios are very close to each other (A: 38%; B: 37%; C: 38.6%), all portfolios have a
higher return than the BIST 100 Index (23.7%). When we look at the coefficients of variation,
we see that portfolio C has the lowest coefficient of variation, followed by portfolios B and A,
and the BIST 100 Index has the highest coefficient of variation in this year as well.

When the year 2022 is analyzed, it is seen that the rate of return of the BIST 100 Index
(103.9%) is relatively close to the portfolio performances, but still lower than all portfolios. In
this year, portfolio C (149.4%) provides the best return as in 2020, followed by portfolios B
(138.5%) and C (116.1%), respectively. In terms of coefficients of variation, the BIST 100
Index had the highest coefficient of variation (0.271), as in other years, followed by portfolio A
(0.223), portfolio C (0.189) and portfolio B (0.186).

When we look at the last year, 2023, it is seen that portfolio B provides the highest return
with 74.4%. Portfolio C provides the second highest return with 51.4%, followed by portfolio A
with 49% and the BIST 100 Index with 38.4%. When the coefficients of variation are analyzed,
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it is seen that portfolio B has the lowest coefficient of variation with 0.491, followed by
portfolio C with 0.640, portfolio A with 0.678 and the BIST 100 Index with 0.832.

When the portfolio performances by years are analyzed, portfolio B performed the best in
2019, 2022 and 2023, while portfolio C performed the best in 2020 and 2021. While the BIST
100 Index performed the worst in all years, it was relatively close to the performance of other
portfolios only in 2022.

Conclusion

In general, all portfolios constructed with F/K, FD/EBITDA and PD/ADD multipliers
outperformed the BIST 100 Index by providing high returns with low risk. When the portfolios
are evaluated within the portfolios themselves, it is seen that the portfolios constructed with the
F / K multiplier provide the highest return, while the portfolios constructed using the PD / DD
multiplier perform better than the portfolios constructed with the FD / EBITDA multiplier.
Based on these results, it is seen that the portfolios constructed with the F/K and PD/DD
multipliers perform more successfully and are at a point where they can be preferred by
investors. In this respect, the study is consistent with Cheng and McNmara (2000) and Birgili
and Diizer (2010).

The limitation of this study is that only equities are included in the portfolios formed in
this study and these equities are equally weighted in the portfolios. In future studies, including
both stocks with different weights and different financial assets in addition to stocks in the
portfolios to be formed will increase the diversity of the portfolios. In addition, portfolios can be
constructed using different market multipliers in the future and these portfolios can be compared
not only with the BIST 100 Index but also with different financial assets such as mutual funds,
gold and foreign exchange.
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