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ABSTRACT

ANALYSES OF BORSA ISTANBUL INDEX RETURN CO-MOVEMENTS
WITH MAJOR STOCK MARKET INDICES
USING VAR-GARCH-BEKK MODELS

ESEN, Cenk Bugra
M.S., Department of Economics

Supervisor: Assoc. Prof. Dr. Esma GAYGISIZ

February 2024, 60 Pages

The integration of economies via global commerce networks and the free flow of
capital encourages the co-movements of global markets although the diversity of
geographical locations and country-based economic differences feature distinct
characteristics. There is a tendency for different stock markets to move together.
Different degrees of this phenomenon appear in emerging and developed economies.
Various studies are focusing on the co-movement and volatility relations of the Turkish
market with other markets. Most show clear or modest correlations between these
markets including Turkiye. This thesis aims to analyze the interaction of the financial
market returns as well as the co-movements of the financial market volatility of
Turkiye with stock markets’ volatilities of the US, the UK and Germany from January
2013 to December 2023. In this regard, the analysis involves the period when the
Central Bank adopted a low interest policy under high inflation environment which
might affect the market dynamics of co-movements. The interactions of the chosen
returns are analyzed with the Vector Autoregressive (VAR) Models. Furthermore, the
co-movements of the selected volatilities are investigated with the Multivariate
Generalized Autoregressive Heteroscedasticity (MGARCH) models. GARCH model
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with BEKK specification is used to examine the transfer of volatility from one stock
market to another.

Keywords: Market Co-movements, Market Volatility, BEKK-GARCH



0z

BORSA ISTANBUL ENDEKSININ GETiRi HAREKETLERININ
BASLICA BORSA ENDEKSLERI iLE
VAR-GARCH-BEKK MODELLERI KULLANARAK ANALIZI

ESEN, Cenk Bugra
Yiiksek Lisans, Tktisat Bolimii

Tez Yoneticisi: Dog. Dr. Esma GAYGISIZ

Subat 2024, 60 Sayfa

Ekonomilerin kiiresel ticaret aglar1 ve serbest sermaye akisi yoluyla biitiinlesmesi,
farkli cografyalarda ve farkli ekonomik kosullarda bulunan borsalarin birlikte hareket
etmesini tesvik etmektedir. Farkli hisse senedi piyasalarinin birlikte hareket etme
egilimi vardir ve bu olgu, gelismekte olan ve gelismis ekonomilerde farkli derecelerde
ortaya ¢ikmaktadir. Tiirkiye piyasasinin diger piyasalarla ortak getiri ve volatilite
iligkisine odaklanan cesitli calismalar bulunmaktadir. Cogu, Tiirkiye de dahil olmak
lizere bu piyasalar arasinda agik veya makul seviyelerde korelasyonlar gostermektedir.
Bu tezin amaci, Ocak 2013'ten Aralik 2023'e kadar Tiirkiye'deki finansal piyasa
getirilerinin etkilesimini ve finansal piyasa volatilitesinin ABD, Ingiltere ve Almanya
hisse senedi piyasalarmin volatiliteleri ile birlikte hareketini analiz etmektir. Bu
baglamda analizler, es hareketlerin piyasa dinamiklerini etkileyebilecek yliksek
enflasyon ortaminda Merkez Bankasi'nin diisiik faiz politikast uyguladigi donemi de
kapsamaktadir. Secilen getirilerin etkilesimleri Vektor Otoregresif (VAR) Modelleri
ile analiz edilmistir. Ayrica, segilen volatilitelerin birlikte hareketleri Multivariate
Generalized Autoregressive  Heteroscedasticity (MGARCH) modelleri ile
incelenmistir. BEKK spesifikasyonlu GARCH modeli, oynakligin bir borsadan

digerine transferini incelemek i¢in kullanilmistir.
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CHAPTER 1

INTRODUCTION

The integration of economies via global commerce networks and the free flow of
capital encourages the co-movements of global markets, although the diversity of
geographical locations and country-based economic differences feature distinct
characteristics.In Turkiye, the market movements in recent years have been turbulent.
Historically, hyperinflation, high interest rates and dollarization have been the sticky
problems of the Turkish economy. After the 2001 financial crisis, structural changes
were made in order to tackle those troubles. Changes in the Central Bank law were
made to ensure the autonomy of the CBRT. Preserving price stability was designated
to the Central Bank as its primary responsibility to support the growth, employment
and development of the real economy. During this time of stabilization from 2003 to
around 2018, Turkiye experienced significant foreign direct investment and capital
inflows, which strengthened the ties of the Turkish market to major economies and

financial markets and made the study of co-movements more substantial.

After 2021, the monetary policies are directed with a claim that high interest rates
cause high inflation and therefore lower interest rates should be used to reduce high
inflation rates and to provide economic development. This unconventional claim
fueled the discussion on the autonomy of the CBRT and brought about some
deterioration of its credibility. Therefore, that indicated that price stability lost its
priority for the monetary policy but its secondary role in encouraging growth and
employment became the forefront. In this period of economic turbulence, studying the
change in the characteristics of the market movements in Turkiye and its co-
movements with major markets has been more important. In that regard, the objective
of this thesis is to investigate how and to what extent the dynamics of financial markets
in Turkiye evolved over a period characterized by conventional and unconventional

policies.



This thesis aims to analyze the interaction of the financial market returns as well as the
co-movements of the financial market volatility of Turkiye with the major stock
markets’ volatilities. The interactions of the chosen returns are analyzed with the
Vector Autoregressive (VAR) Models. Furthermore, the co-movements of the selected
volatilities are investigated with the Multivariate Generalized Autoregressive
Heteroscedasticity (MGARCH) models.

1.1. Stock Market Co-movements and Volatility

At first glance, stock markets are independent entities, each involves companies with
a wide variety of business backgrounds operating in different geographies under
different policies. However, a closer examination reveals a more complex dynamic of
co-movements and interlinked volatilities. In the stock market, the term "co-
movement" describes the tendency for different stock markets to move together.
Different degrees of this phenomenon appear in emerging and developed economies.
Several elements work together in the transfer of movements across markets.
Globalization is the main influencing factor, enabling the unrestricted movement of

capital between countries.

On top of that, information can now be shared practically instantly because of
technological improvements, which have accelerated the propagation of market
sentiment. Furthermore, volatility, which is a gauge of how sharply stock prices
fluctuate is important to understand since it is contagious across markets. There can be
a domino effect of elevated volatility in one market following a crisis in another. A
famous instance of how the collapse of the US housing market caused unprecedented

levels of volatility globally was the Global Financial Crisis of 2008.

The study of co-movements among equity markets begins with seminal works in

financial economics. One of the first and significant studies by Grubel (1968)

introduced the idea of international portfolio diversification where he suggested that

the risk could be reduced by forming a portfolio across different national markets. This

encouraged the examination of market interactions. International diversification of

portfolios was further investigated by Solnik (1974) and Lessard (1976), who observed
2



that times of high market volatility tended to increase market correlations. This crucial
insight suggested that there is a dynamic rather than a static link between markets. A
new era in this study was marked by the rise of globalization. King, Sentana, and
Wadhwani (1994) made important contributions by examining the ways in which co-
movements were impacted by economic policies, particularly in major economies.
Their study demonstrated that market interdependencies have increased as a result of
globalization, a finding that has been repeated across different studies. Longin and
Solnik (1995) examined instability in the correlation structures among markets. King
(1994), Ramchand and Susmel (1998) and Morana and Beltratti (2002) and others
found evidence that there is a positive relation between correlation and volatility.
Forbes and Rigobon (2002) highlighted the ‘contagion’ effect, where shocks in one

market spill over into others accelerated by technology.

These correlations among markets may appear differently in developed and emerging
markets. Within the EU, there are studies showing the high correlations among indices
in that economic framework which does not allow portfolio diversification. In
European markets, Cappiello, Gerard, Kadareja, & Manganelli, (2006) examined the
correlation among member states and the ones recently completed accession to the

Union.

We see the role of geography in this study. Countries closer to major economies in the
EU tend to correlate more after the accession such as Poland. The ones like Cyprus
and Slovenia show lower correlation structures. On the other hand, a later study by
Aslanidis & Savva, (2010) showed some low correlation as stated before increased. In
general, results show that portfolio diversification becomes unattractive since the
correlation tends to increase with the EU. The role of developing markets in the global
financial system has also been the subject of recent writing. Bekaert, Hodrick, and
Zhang (2009) examined how emerging markets are starting to matter when it comes
to fluctuations in the global economy. This illustrates a more diverse global market
environment.

There are various studies focusing on the co-movement and volatility relations of the
Turkish market with other markets. Tastan, (2005) examined Turkiye in relation to
Germany, the UK, France and the US by using DCC-GARCH and showed the time

3



varying conditional correlations among markets and Turkish market had more
oscillation from 1990 to 2004. Syriopoulos & Roumpis, (2009) examined Balkan
countries, Germany and the US including Turkiye from 1998 to 2007 by using
bivariate asymmetric DCC-GARCH and did not present strong co-movements. Many
studies point out the influence of the US stock markets’ effect on other countries. In
this regard, Ergun & Nor, (2010) examined the volatility spillover between Turkiye
and the United States by using bivariate co-integration, ECM and CGARCH in the
case of accession to the EU. They examined the period from 1999 to 2008 and
particularly looked for a change in the correlations and volatility spillover from
NASDAQ to Borsa Istanbul after official negotiations began with the EU in 2005. The
results of their study showed a consistent significant volatility spillover with sub-
periods with a lack of linkages affected by county based extreme shocks. Financial
contagion was studied by Var, (2015) for Turkiye compared to the US, Brazilian,
Indian, Hong Kong, UK, Japanese, Mexican, and Russian stock markets between 2009
and 2014 and found that possible shocks from the US and Germany have some degree
of effect on Borsa Istanbul. Nazlioglu & Kok, (2021) also studied the financial
contagion among developed, emerging and Turkish markets by utilizing co-integration
and causality analyses. Graham, Kiviaho & Omran (2012) examined the co-
movements in the MENA region including Turkiye and the US by using wavelet
squared coherency. Oztek, (2013) examined the dynamic relations of conditional
correlations among Turkiye, the US, the UK, France and Germany to evaluate the
potential of portfolio diversification of Turkiye via STCC-GARCH and DSTCC-
GARCH from 1997 to 2010. In this study, the conditional correlation of DAX and
BIST 100 was shown as high as 0.8 which is similar to the conditional correlations
among developed markets. The results imply similar outcomes for FTSE and BIST
100 where conditional correlations are capable of reaching as high as 0.8, especially
for periods of crises. For the conditional correlation between S&P 500 and BIST 100,
average levels were relatively smaller compared to FTSE 100 and DAX 40 which
around is 0.5. All these results showed that for portfolio diversification, Turkey may

not be the best alternative particularly compared to European markets.

The literature goes on with different combinations of markets and different
methodologies. Most show clear or modest correlations between these markets
4



including Turkiye. Which undermines the search for an opportunity for portfolio

diversification.

1.2. Turkiye’s Macroeconomic Indicators in Recent Years and Contribution of
the Study

As it is presented in the previous section, there are many studies concerning the co-
movements of Borsa Istanbul with other markets. However, there has been a shift in
the monetary policy in recent years and it has some conclusions. Since the early 2000s,
Turkiye's monetary policy has been based on the objective of inflation targeting which
aims to achieve and maintain low inflation (Kara, 2012). However, the narrative over
the past few years has been the conviction that high interest rates lead to high inflation
and that, hence, interest rates should be lowered to combat inflation (Giirkaynak,
Kisacikoglu, & Lee, 2023). As a result, political interference has been debated
frequently in the public eye and investors’ understanding, and the credibility of the
bank deteriorated which contributed to the failure of the unconventional policy. It
seems like CBRT shifted its position on its supporting role in the growth into one of
its main objectives and put the price stability background in contrary to the reforms
made during the 2001 Financial Crises and its Central Bank Law. As a critical
determinant of investment decisions, interest rates serve a crucial role. The negative
effect of interest rates on stock prices was studied by Asprem (1989), Geske & Roll
(1983), Jaffe & Mandelker (1976), and Wei (2009). The analysis of Mouna & Anis
(2016) suggests that there is a causal relationship between the exchange rate, interest
rates, and the stock return in most countries. The literature is large on the effect of
interest rates on stock markets. This increases the importance of the study of the
periods of changes on the macroeconomic indicators such as exchange rate, inflation,
risk premium and the treasury yields. Therefore, one of the significant contribution of
this thesis is the analysis which involves the recent years on the relations of Borsa
Istanbul to major indices. As it can be seen on Figure 1.1, Turkish Lira has been
experiencing some dramatic depreciation recently. It significantly depreciated from
3.75 USD/TRY on 1% of January 2018 to almost 30 USD/TRY at the end of 2023.
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In addition, we see a sharp increase in CPI, especially after the end of 2021 that

coincides with the sharp depreciation of TL.
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Figure 1.2: CPI for Turkiye
Source: EVDS

CDS may play a role in determining the risk associated with investing in a specific

country. CDS which is a financial derivative serves as insurance for the risk of default

on a country’s sovereign debt and it may be interpreted as the perceived risk for

investors on their view of the country’s capability of repaying its debt and also the
6



stability of the overall economy. In addition, higher CDS so the higher risk might
impact the government bond yields in a way that it can bring the yields up and increase

the borrowing costs.
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Figure 1.3: CDS for Turkiye
Source: Bloomberg

On Figure 1.3 we can see CDS for Turkiye. In early 2000s, before the effects of 2001
reforms become visible, the risk premium for Turkiye was quite high. However, after
the reforms we see a sharp decrease and it usually oscillates around 200. We can
observe that after 2019 and particularly after 2021 there are sharp increases which

depicts the higher risk of default and increasing risk for the Turkiye.

Historically Turkiye’s treasury bills have had a higher yield than the US as can be
observed on Figure 1.4. However, especially after 2018 the spread between the two
markets increased and the borrowing costs increased for Turkiye. One interesting
change is that the EMBI Global Spread used to be larger than the US-Turkiye yield
spread however this situation changed after 2018. We can interpret this as the emerging
markets overall had higher borrowing costs up until 2018 than Turkiye.
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1.3. Modelling of Volatility in Financial Time Series

In the early 1960s, the works of Mandelbrot (1963) and Fama (1965) served an
essential role in identifying the uncertainty within a financial time series as a function
of variances that vary over time. The presence of prevalent clustering of volatility and
leptokurtosis in these types of series were mentioned in the study of Fama (1965).
Furthermore, the leverage effect which is described as the increasing risk in the future
volatility caused by the decrease of an asset’s value highlighted by Black (1976)
Further studies by Christie (1982) and Bollerslev, Chou, & Kroner (1992) elaborated
on this leverage effect. Granger & Andersen (1978) created the bilinear model. This

model allowed conditional variance to depend on the series' previous observations.

The Autoregressive Conditional Heteroskedasticity (ARCH) model was proposed by
Engle (1982) where he used lagged disturbances to understand the dynamics. In this
ARCH model lagged errors were utilized to model the variance of the series where the
oscillation of variance is allowed to occur over time. Therefore, conditional variance
was characterized by a function that involves past squared errors. It came with its own
limitations. Asymmetries of the volatility coming from the positive and negative
shocks cannot be modeled and this is an important aspect of financial time series since
stocks may respond in a different way to negative and positive shocks. To tackle the
weaknesses of the model, Bollerslev (1986) proposed the extended version of ARCH,
Generalized Autoregressive Conditional Heteroskedasticity (GARCH) model.
However, this version of GARCH was not capable of dealing with these asymmetric
effects named as leverage effects although clustering of volatility and leptokurtosis
were handled. This problem was overcome by fitting the models accordingly with the

asymmetric residuals and new versions of asymmetric GARCH models proposed.

The extensions of GARCH models were examined in the financial time series analysis.

King and Wadwani (1990) studied contagiousity by examining the markets in the UK,

the US and Japan. The research of Karolyi & Stulz (1996) showed that relatively larger

shocks in their sample markets have an impact on the persistence of correlations

among markets. Similar works with various focuses were conducted in the literature

that dealt with conditional correlations. VEC-GARCH, BEKK-GARCH, CCC-
9



GARCH, DCC-GARCH, STCC-GARCH DSTCC-GARCH, and various models were

developed and utilized along the way.

Engle and Kroner (1995) proposed the GARCH model with BEKK (Baba-Engle-
Kraft-Kroner) specification which ensures positive definiteness by construction in the
conditional variance-covariance. As a disadvantage, BEKK-GARCH model has a
large number of parameters that aggravate the inference. To ease this problem,
diagonal and scalar-BEKK model restrictions can be applied Pedersen & Rahbek
(2012). BEKK-GARCH model usually has been used to study the transfer of volatility
among financial markets. Kearney & Patton (2000) studied the transfer of volatility
exchange rates. Li (2007) used BEKK-GARCH to study the transfer of volatility from
Hong Kong market to mainland China. Saleem (2007) examined the effects caused by
the financial crises in Russia, on the various markets. Therefore, the BEKK-GARCH
model becomes prominent to study the transfer of volatility from one stock market to

another.
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CHAPTER 2

DATA AND TIME SERIES PROPERTIES OF DATA

This chapter examines the data used in the analysis and its time series properties.
Descriptive statistics of the rate of returns of indices and other time series properties
which are skewness and kurtosis tests, normality tests, probability densities of

distributions, correlations and unit root test are presented.
2.1.Data

The encompassing dataset consists of BIST index and four major stock indices S&P
500 in the US, DAX 40 in Germany, and FTSE 100 in the UK. Daily closing prices
from January 2013 to December 2023 are used for the analysis. All index data are
acquired from Matriks Platform. The indices are used with their currency to exclude
the volatility caused by exchange rates. Daily closing prices are converted on log
differences as the daily returns.

4 )

. = log(——
t g(Pt—1

where r; is the daily return at time t, p; is the closing price at time t and p;_; is the

closing price at t-1.
2.2.Time Series Properties of Data

In figures 2.1, 2.2, 2.3 and 2.4; we can see the four market indices and their daily
logarithmic returns. The indices show a common pattern of gains which seem to be
stronger on BIST 100 and S&P 500. The presence of volatility clustering which is
typical for financial time series as mentioned by Fama (1965) is also visible in returns.

11



It is particularly common across all markets that in March 2020 when the effects of

the pandemic started to be felt in the western hemisphere.

Other than that, with similar scales we can also claim that BIST 100 has been
experiencing larger fluctuations in a widespread manner compared to other indices.
Therefore, a simple examination of the graph reveals more extreme gains and losses
are a part of the dynamics in the Turkish market. In addition, after the pandemic era,
we observe that most markets did well except in the UK. There is a reaction to the
extreme loses of the pandemic era but it did put much on top of that compared to others.
Moreover, BIST 100 shines out after the mid-2022 with a significant increase from
5000 levels to 8000 levels. This circumstance coincides with a more prevalent extreme

returns on Figure 2.1.

Table 2.1: Descriptive Statistics (2013-2023) of Rates of Returns of the Indices

BIST 100 S&P 500 FTSE 100 DAX 40

Number of Observations 2589 2589 2589 2589
Mean 8.92e-4 4.42e-4 8.59e-5 2.88e-4
Std. error mean 3.22e-4 2.19%-4 1.98e-4 2.45e-4
Median 0.00141 7.02e-4 6.00e-4 8.23e-4
Standard deviation 0.0164 0.0111 0.0101 0.0125
Variance 2.69e-4 1.24e-4 1.02e-4 1.56e-4
Range 0.205 0.217 0.202 0.235
Minimum -0.111 -0.128 -0.115 -0.131
Maximum 0.0942 0.0897 0.0867 0.104
Skewness -0.618 -0.813 -0.818 -0.530
Std. error skewness 0.0481 0.0481 0.0481 0.0481
Kurtosis 5.05 16.2 12.1 9.35
Std. error kurtosis 0.0962 0.0962 0.0962 0.0962

Note: |e+x:10*| and |e—x=10’x|.
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Figure 2.1: BIST 100 Index and Daily Log Returns

S&P 500 Index

S&P 500 Daily Returns
— 5SP¥_Close 010
4500 A — SP¥_Return
4000 005 1
3500 -
0.00 1
3000 -
2500 4 -0.05 1
2000 -
-0.10 |
1500 -
Il £° o 0 o Ly b P o0 0 S0 s
Date Date
Figure 2.2: S&P 500 Index and Daily Log Returns
FTSE 100 Index FTSE 100 Daily Returns
8000 1|—— FTSE_Close 0.075 —— FTSE_Return
7500 - 0.050
7000 0.025
0.000
85001 ~0.025 1
8000 - ~0.050
— -0.075 1
-0.100
2000 ; ; ; ; ; — -0125 : : : : : :
A S A S S T L e
Date Date
Figure 2.3: FTSE 100 Index and Daily Log Returns
DAX 40 Index .
DAX 40 Daily Returns
16000 4 DAX Close 010 | — DAX_Retum
14000 0.05 1
12000 - 0.00
10000 | —0.05 1
2000 4 -0.10 1
o AP 0 L0 S T sy P P L0 £ o

Date

Date

Figure 2.4: DAX 40 Index and Daily Log Returns
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Similar to the observations on Figure 2.1, 2.2, 2.3 and 2.4, descriptive statistics on
Table 2.1 proves the highest average gain is on BIST 100, and S&P 500, DAX 40 and
FTSE 100 follow in order. We observe the largest standard deviation on BIST 100.
DAX 40 has also a relatively high standard deviation compared to S&P 500 and FTSE
100. A higher variance is also observable on BIST 100.

Table 2.2: Skewness and Kurtosis Tests for Rates of Returns of the Indices

- 2 2

Index Number of Pr Pr % 4
Observations ~ (Skewness)  (Kurtosis)  adj  p-value of
S&P 500 2589 -0.813 16.2 531.62  0.000
FTSE 100 2589 -0.818 12.1 496.60  0.000
DAX 40 2589 -0.530 9.35 372.64  0.000
BIST 100 2589 -0.618 5.05 285.16  0.000

Note: Pr is probability and y? is the chi-square test

Each series for the return rates display high skewness and kurtosis levels. Therefore

the normality of each series is rejected at the 1% significance level.

2.2.1. Testing Normality of Return Rates of the Selected Indices

Table 2.3: Shapiro-Wilk W Test for Normal Data

mo  Qumbeel oy g peleo
S&P 500 2589 0.87799 182.794 13.372 0.000
FTSE 100 2589 0.91796 122.913 12.353  0.000
DAX 40 2589 0.93183 102.129 11.877 0.000
BIST 100 2589 0.94675 79.779 11.243 0.000

Shapiro-Wilk W test results can be observed in Table 2.3. Z values are quite high and
W values are less than 0.95 which indicates significant deviation from normality. As

a result, normality of each return rates’ series of the selected indices is rejected.
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2.2.2. Probability Densities of the Rates of Returns

The figures below show the probability densities of the rates of returns of the indices.
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Figure 2.5: Probability Density of the Daily Rates of Return of BIST

On the probability density distribution of the rates of returns of BIST 100 index over
the decade from 2013 to 2023 has a peak density above 30 which indicates a period
where the index values frequently congregated. This central peak is indicative of
returns with consistent performance that clusters at the central. Additionally, the
histogram shows a noticeable tilt to the right side of the graph. This change indicates
a slow rise in the index values over time. On the other hand, we can see that the
distribution is quite wide indicates higher variance around the center and has thick tails

and kurtosis is low.

On Figure 2.6, the probability density distribution of the rates of returns of DAX 40
index over the decade from 2013 to 2023 can be observed. It has a peak density above
40 which indicates higher clustering around the center compared to BIST 100. The
histogram shows a noticeable tilt to the left side of the graph. However, different than
BIST 100, we can see that the distribution is quite centered indicates lower variance

and kurtosis is high.
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Figure 2.6: Probability Density of the Daily Rates of Return of DAX

On Figure 2.7, the probability density distribution of the rates of returns of FTSE 100
index over the decade from 2013 to 2023 can be observed. It has a peak density above

50 which indicates higher clustering around the center compared to BIST 100.
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Figure 2.7: Probability Density of the Daily Rates of Return of FTSE
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The histogram shows a noticeable tilt to the right side of the graph. However, different
than BIST 100 and similar to DAX 40, we can see that the distribution is quite centered

indicates lower variance and kurtosis is very high.

On Figure 2.8, the probability density distribution of the rates of returns of S&P 500
index over the decade from 2013 to 2023 can be observed. It has peak density above
50 which indicates very high clustering around the center compared to BIST 100. The
histogram shows a noticeable tilt to the left side of the graph. However, different than
BIST 100 and similar to DAX 40 and FTSE 100, we can see that the distribution is
quite centered indicates lower variance and kurtosis is high.
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Figure 2.8: Probability Density of the Daily Rates of Return of SPX

Figures 2.5-2.8 probability distributions indicate that skewness is not heavy for the
rates of returns. Descriptive statistics in Table 2.1 show that the skewness is negative
in all four indices and they all have longer tails on the left side. All distributions are
leptokurtic since all have larger than 3.0 kurtosis. Interestingly, Turkiye’s BIST’s
return rates display the lowest kurtosis. This can be interpreted in a way that in the
major stock markets, especially in the USA, return rates have more outliers. The Q-Q

plots on Figures 2.9-2.12 verify this outcome.
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More outliers from the distribution are observable in the USA, the UK and Germany.
When we specifically examine these outliers, all of them coincide with the pandemic

era’s extreme movements in the markets.

As a result, if we exclude this period, having extreme returns and a large amount of
outliers may not be the characteristics of these markets. In addition, as we mentioned
before, Shapiro-Wilk Test results with less than 0.001 p-values indicate that the data

for all indices is not normally distributed.
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Correlation matrices on Table 2.4, 2.5 and 2.6 show the correlations among indices

with Pearson’s r value for each correlation.

Table 2.4: Correlations Among the Indices Returns for Period 2013-
2023 with Pearson’s r Value for Each Correlation

BIST 100 S&P 500 FTSE 100 Df(‘)x
BIST Pearson's r —
100
p-value —
S&P 500 Pearson's r 0.252 *** —
p-value <.001 —
FTSE Pearson's r 0.348 ** 0.566 *** _
100
p-value <.001 <.001 —
DAX 40 Pearson's r 0.339 *** 0.590 *** 0.827 *** —
p-value <.001 <.001 <.001 —

Note. * p <.05, ** p <.01, *** p <.001

Table 2.5: Correlations among Indices Returns for Period 2013-2021
with Pearson’s r Value for Each Correlation

BIST 100 S&P 500 FTSE 100 Df(‘)x
BIST Pearson's r
100 o
p-value —
S&P 500 Pearson's r 0.314 *** —
p-value <.001 —
FTSE Pearson's r 0.401 ** 0.615 ** _
100
p-value <.001 <.001 —
DAX 40 Pearson's r 0.391 *** 0.608 *** 0.836 *** —
p-value <.001 <.001 <.001 —

Note. * p < .05, ** p < .01, *** p < .001

When we examine the correlations from 2013 to 2023 and particularly from 2021 to
2023, the correlations among foreign indices are usually higher. The sample size is

smaller for 2021-2023 but in this period all correlations among indices are smaller
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compared to 2013-2021 period. In addition, BIST seems to have a higher correlation
with FTSE 100 and DAX 40 compared to the S&P 500.

Table 2.6: Correlations among Indices Returns for Period 2021-
2023 with Pearson’s r Value for Each Correlation

BIST100  S&P500  FTSE 100 Dﬁ)x
BIST Pearson's r —
100
p-value —
S&P ' *k*k
500 Pearson's r 0.142 —
p-value <.001 —
FTSE Pearson's r 0.254 *** 0.423 *** —
100
p-value <.001 <.001 —
E(SA X Pearson's r 0.248 *** 0.541 *** 0.797 *** —
p-value <.001 <.001 <.001 —

Note. * p < .05, ** p < .01, *** p < .001

2.2.3 Unit Root Tests for the Return Rates of the Selected Stock Market Indices

The Dickey Fuller test’s null hypothesis is the existence of random walk without drift.

Table 2.7 displays that this null hypothesis is rejected at a 1% significance level for all

of the return rates of the selected indices.

Table 2.7: Dickey Fuller Test Unit Root Tests for the Return Rates of Indices

Index Test Statistic

S&P 500 -57.888***
FTSE 100 -51.090***
DAX 40 -50.892***
BIST 100 -51.781***

Note: ***represents 1% significance level
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CHAPTER 3

EMPIRICAL MODELLING OF
THE INTERACTIONS OF THE RETURN RATES
AND THE COMOVEMENTS OF THE RETURN RATES’ VOLATILITIES
FOR THE SELECTED INDICIES

In this chapter empirical modelling of the interactions of the return rates with Vector
Auto-regression Models is presented first. Additionally, information criteria for the lag
selection, stability of the VAR model and the impulse responses of the return rates of
the indices are examined. Then, co-movements of the return rates’ volatilities with
MGARCH models and the VAR-MGARCH-BEKK model are presented. Finally,

conditional correlations among indices are examined.

3.1 Empirical Modelling of the Interactions of the Return Rates with Vector

Auto-regression Models

Vector Autoregression (VAR) models investigate the interdependencies between the
chosen endogenous variables (Sims, 1980). Typically, a VAR model of n-endogenous
variables with p-lags for each variable can be represented as follows:

X = AO + Alxt_l +..+ Apxt_p + ...+ Apxt_p + U (1)

where “x; = (X1, X2, ..., Xp) IS an n-dimensional vector of endogenous variables,
while x;_,, is the p-order lag values. A, stands for the n dimensional constant terms,
A, are the p" (nxn) coefficient matrices of vector xepforp=1,2, .., P,u =
(Ure ..., Upye) is the n —dimensional vector of i.i.d. (identically and independently

distributed) residuals with zero mean. The return rates for all of the selected indices do

not have unit roots as shown above.
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3.2 Information Criteria for Lag Selection

Table 3.1: Information Criteria for Lag Selection

Lag LL LR df Varl)l;es FPE AlIC HQIC SBIC

0 32692.7

1 32848.9  312.230 16 0.000 8.30E-17 -370.323  -370.190 -36.9957*
2 32882.8 67.785 16 0.000 8.20E-17 -370.463 -37.0197* -369.731
3 32895.4  25.342 16 0.064 8.20E-17 -370.437 -370.039  -369.339
4 32913.7 36.479 16 0.002 8.20E-17 -370.454  -369.924  -368.991
5 32922.5 17.659 16 0.344 8.20E-17 -370.398 -369.735  -368.569
6 32954.8 64.639 16 0.000 8.10E-17 -370.526 -369.730 -368.331
7 329715 33.473 16 0.006 8.10E-17 -370.531 -369.603  -367.971
8 32990.3 37.553 16 0.002 8.10E-17 -370.553  -369.492  -367.626
9 33013.3  45.918 16 0.000 8.1le-17* -37.0608* -369.414  -367.315

=
o

33022.8 18.973 16 0.270 8.10E-17 -370.557 -369.230  -366.898

The optimal lag length with -Schwarz Information Criterion (SBIC) is 1, with Hannan-
Quinn Information Criterion (HQIC) it is 2, with the Final Prediction Error (FPE) it is
9, and with Akaike Information Criteria (AIC), the optimal lag length is also 9. Eight
lags are used in estimating the VAR system of the return rates of the indices in order
not to lose any information until 8 lags. All the eigenvalues lie inside the unit circle.

The VAR model satisfies the stability condition.

Roots of the companion matrix
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Figure 3.1: Roots of Comparison Matrix
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3.3 Impulse Responses for the Return Rates of the Selected Indices
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Figure 3.2: Impulse Responses for the Return Rates of the Selected Indices

When we analyze the impulse response functions we observe that all of the rates of
returns are sensitive to the one-period shocks in the S&P in the US. On the other hand,
S&P’s rates of return do not respond to the shocks in other countries’ stock markets.
The return rates of DAX respond to the shocks in the US and the UK markets. When
it comes to the return rates of BIST, it is sensitive to its own shocks rather than the
shocks in the other countries’ stock markets. The Multivariate ARCH test statistic is
7400.66 and at a 1% significance level the non-existence of ARCH effects is rejected.
This indicates the existence time-varying variances of the residuals of the VAR model.
This leads us to use the GARCH models for the residuals’ variance equations when

we use the VAR model with 8 lags as the mean model.

3.4. Empirical Modelling of the Co-movements of the Return Rates’ Volatilities
with MGARCH Models

We use the MGARCH model with BEKK specification in modeling the residuals’
variances of the VAR model with eight lags as specified above.
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Engle and Kroner (1995) proposed the GARCH model with BEKK (Baba-Engle-

Kraft-Kroner) specification.

The model ensures positive definiteness by construction in the conditional variance-
covariance matrix due to the quadratic form of its terms. As a result, parameters enter

the model through quadratic forms that make the conditional variances positive.

The model in its general form is as follows,

)

q9 K P K
Ht =CC' + ZZA’ki Et—ig,t—iAki + Zz B,kj Ht—jBkj

where H, is the conditional variance-covariance matrix where A is the coefficient
matrix of the ARCH effect, B is the coefficient matrix of the GARCH effect, and C is
the parameter matrix. The interaction among the conditional variance and covariance

elements is allowed in this model.

In the bivariate model where K=1 the variance-covariance matrix and parameter

matrices are defined as

H... = hi1  hiz]
it hy1  hy,
a1 Qg2
A=
& az1 Ay
B (P11 Bi2]
ijt =
J 521 B22]
C C11 C12]
DETLO0 cp

And the model takes the following form,
3)
Ht == CC, + A,gt_lglt_lA + B,Ht—lB

The open form of (3) is as follows,
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(4)

2
H = C11 C12]' C11 C12] a1 a12]' &1t-1 Et-182,t-1 [0511 0512]
t 0 2l 10 ¢ @21 22l ey 18504 €3¢ 1 @21 Q22

!
n B11 .312] [hll,t—l h12,t—1] [ﬁu 512]
B21 B2zl lha1e—1 haze-1l1B21 Baz
Conditional variances as follows,
®)

— .2 2 2 .2 )
hi1e = (ci1tceiz) + (a1131,t—1 + 201102161 t-1821-1 + a2152,t—1)

+(Bth1-1 + 2B11B21ha1e-1 + Biihoze—1)

(6)
hooe = (c51+¢5,) + (a6 1 + 201200261 1 1€20-1 + 5265 1)
+(BLyhi1t-1 + 2B12Basho1 -1 + Biahos 1)
Conditional covariance is as follows,
(7)

_ 2 2
hoir = €11C12 + Q1112871 + (X12021 + A11022) €1 1820-1 + A1 A28 -4

+:811ﬁ12 hll,t—l + (ﬁlZ,BZl + ,BllﬁZZ)hZI,t—l + ﬁZLBZZhZZ,t—l

In the BEKK-GARCH model, off-diagonal elements in A and B matrices are assumed
to be equal to zero so that the positiveness of conditional variances is ensured and these
conditional variances are a function of their past values and their past squared residuals
(Liu, 2016).

In addition, the log likelihood function of the model is as follows,
p
pN 1 1
n1(8) = - m(zm) - EZ (lnIHtI + Ee’thet>

i=1

where the unknown parameter is 6 and N is the number of time series, in our case

indices and the number of observations are characterized with the number p.
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341 VAR-MGARCH-BEKK Model

For the mean VAR model, we choose MGARCH-BEKK model with 5 lags of ARCH
effects and 5 lags of GARCH effects and GED distribution.

The coefficients of the VAR (8) - MAGARCH (5, 5)-BEKK model with their standard

errors and the t-tests are given in Appendix A.1 and A.2.

VAR(8)-MAGARCH(5,5)-BEKK model’s residuals do not display autocorrelations
as the Multivariate Q Test shows and it also does not exhibit time-varying residual

variances as Multivariate ARCH Test indicates:

Table 3.2: Multivariate Q Test

Multivariate Q Test

Test Run Over 9 to 2587
Lags Tested 20
Degrees of Freedom 320

Q Statistic 284.0922
Significance Level 0.9264

Table 3.3: Multivariate ARCH Test

Multivariate ARCH Test
Statistic Degrees Significance
2027.94 2000 0.32625
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3.4.2 Conditional Correlations of Indices

In this section, we represent the conditional correlations obtained from the VAR (8)-
MAGARCH (5, 5)-BEKK model, with GED distribution, individually and altogether.

UK:RFTSE and Germany:RDAX

=N T

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

Figure 3.3: Conditional Correlation between FTSE 100 and DAX 40

The conditional correlation graph which is derived from the BEKK-GARCH model
for the FTSE and DAX indices is shown on the Figure 3.3. It demonstrates the dynamic
correlation between these indices over the period of 2013-2023. There is a positive
relationship between indices as the correlation oscillates around a mean of 0.5. This
non-zero correlation indicates that markets usually move in tandem to a certain extent
which makes sense since they were in the same economic union up until 2020.
However, there is some notable divergent market responses and a lower correlation
period starting after 2020 which may be attributed to Brexit but we can only speculate.
Additionally, there are periods, especially before 2020, where the correlation
intensifies for long periods. It may potentially reflect moments of synchronized market
reactions to global economic events. The absence of negative correlation throughout
the period might indicate that investors do not prefer one to another as a diversification
method between these European markets. As a result, with a slightly smaller
conditional correlation in recent years, both markets tend to move in conjunction to a

certain extent.
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Figure 3.4: Conditional Correlation between FTSE 100 and S&P 500

On Figure 3.4 and 3.5 conditional correlation graphs of FTSE 100 and DAX 40 in
relation to S&P 500 are presented. There is a positive relationship between indices as
the correlation oscillates around a mean of 0.25. As compared to conditional
correlations of DAX 40 and FTSE 100, the correlations are not always non-zero. Apart
from that, there is great similarity in the relations of both of these indices to S&P 500.
A reasonable outcome since Germany and the UK are in a more similar economic
environment. There is peak in correlations when the pandemic hit financial markets
but, after that, there is some degree of decrease. Without going into macroeconomic
details, we might interpret this result along with the returns of the indices in a way that
the US market becomes more favorable compared to Germany and the UK. One goes

higher, others do not similarly follow the movement in recent period.
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Figure 3.5: Conditional Correlation between FTSE 100 and S&P
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Figure 3.6: Conditional Correlation between BIST 100 and DAX 40

On Figure 3.6 and 3.7 conditional correlation graphs of FTSE 100 and DAX 40 in
relation to BIST 100 are presented. There is a positive relationship between indices as
the correlation oscillates around a mean of 0.75 for DAX & BIST and around 0.5 for
FTSE & BIST. There is similarity in the relations of these indices but it is obvious that
DAX and BIST have the strongest conditional correlation. In the scope of this thesis,
we can only speculate on the reason. Strongest trade relations, Turkish diaspora, debt
relations can be the reasons. After 2020 there is some degree of decrease but it is not
permanent since the correlations increase again and fluctuate. For FTSE & BIST, we
see a similar result with a lower conditional correlation and higher volatility. Some
degree of deterioration is observable after 2020 and it does not bounce back to higher
levels as we see in DAX & BIST but the correlation is mostly preserved.
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Figure 3.7: Conditional Correlation between BIST 100 and FTSE 100
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Figure 3.8: Conditional Correlation between BIST 100 and S&P 500

On Figure 3.8, conditional correlation graph of S&P 500 and BIST 100 is
presented. There is usually a positive relationship between indices as the
correlation oscillates around a mean of 0.20. As compared to conditional
correlations of other indices, we see the weakest relation here. The correlations
are not always non-zero. Apart from that, there is great similarity in the
relationship of BIST 100 and S&P 500 compared to DAX 40 and FTSE 100 to
S&P 500. A reasonable outcome since Turkiye is in a more similar economic
environment. There is a peak in correlations when the pandemic hit financial
markets but, after that, there is a continuous weakening. We might interpret
this result along with the returns of the indices in a way that the US market
becomes more favorable compared to Turkiye. S&P 500 goes higher, and BIST
100 does not follow the movement in a similar way since the conditional

correlation is quite weak and sometimes negative in recent period.

The conditional correlation graphs derived from the BEKK-GARCH model
present that co-movements of volatility in the European markets of Turkiye,
Germany and the UK are highly correlated and non-zero. The strongest and
continued relation of BIST 100 is with DAX 40. These markets have a similar

pattern when we compare the movements to the US market.
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CHAPTER 4

CONCLUSION

Stock markets are dynamic ecosystems interconnected globally. In this regard, they
appear to be separate entities at first look since they each include businesses with a
diverse range of business backgrounds that operate in various locations. On the other
hand, a more intricate dynamic of co-movements and connected volatilities becomes
apparent when we examine the dynamics of these markets. There are numerous factors
which might affect these dynamics and one of which is monetary policy. In recent
years, there has been a belief that high interest rates cause high inflation in Turkiye.
This understanding affected some macroeconomic indicators such as the risk premium
of Turkiye, the yield spreads, inflation and exchange rate. Since monetary policy is an
important element of financial decision-making along with the various number of
contributing factors that influence the stock market behavior, this thesis aimed to
examine the index returns and volatility co-movements of Borsa Istanbul and major
indices of the United States, the United Kingdom and Germany. There are a
multifarious number of studies concerning the co-movements of BIST compared to
other markets including emerging and developed markets. The main contribution of
the study comes forward in the analysis that involves the dynamics of recent years up
to December 2023.

Therefore, this thesis analyzed the interaction of the financial market returns among
S&P 500, FTSE 100 and DAX 40 as well as the co-movements of the financial market
volatility of Tiirkiye with these major stock markets’ volatilities from January 2013 to
December 2023. The interactions of the chosen returns are analyzed with the Vector
Autoregressive (VAR) Models. The co-movements of the selected volatilities are
investigated with the Multivariate Generalized Autoregressive Heteroscedasticity
(MGARCH) models. For the mean VAR model, MGARCH-BEKK model with 5 lags
of ARCH effects and 5 lags of GARCH effects and GED distribution was chosen.
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The analyses of the impulse response functions showed that all of the rates of returns
are sensitive to the one-period shocks in the indices. The American index, S&P’s rates
of return do not respond to the shocks in other countries’ stock markets. The return
rates of DAX respond to the shocks in the US and the UK markets both. The
examination of the return rates of BIST indicates that it is sensitive to its own shocks

rather than the shocks in the other countries’ stock markets.

Furthermore, the MGARCH model with BEKK specification in modeling the
residuals’ variances of the VAR model with eight lags was used. All indices
experienced an increase in the correlations during the pandemic period which is an
anticipated result as the studies of Solnik (1974) and Lessard (1976) and many other
studies stated that times of crises tended to increase market correlations. The
conditional correlations among indices revealed that European markets, FTSE 100,
DAX 40 and including BIST 100 have relatively high conditional correlation.
Particularly, the correlation between DAX 40 and BIST 100 is strong. These European
indices also have non-negative correlations which indicates, under the closer economic
environment, more similar movements. On the other hand, all indices have negative
conditional correlation periods with S&P 500. This is not specific to the recent period
but we see frequent negative results, especially after 2021. In addition, after 2021,
BIST 100 and the other two indices of the UK and Germany seem to have a lower
positive correlation except the times of negative ones with the S&P 500. We do not
see a change in correlations of DAX 40 and FTSE 100 regarding BIST 100.

Consequently, the analysis which involves the period of monetary policy and
macroeconomic changes reveals that the BIST 100 index is not as sensitive as the other
indices’ responses to the shocks in the other countries’ stock markets. Results showed
that BIST is sensitive to its own shocks. Moreover, the Turkish market preserves its
high conditional correlation with Germany and the United Kingdom. Similar to the
results of Oztek, (2013), conditional correlations among BIST 100, DAX 40 and FTSE
100 is high. This conditional correlation seems to be smaller and more frequently
negative when we compare BIST to S&P in recent years. However, this divergence is
also valid for DAX and FTSE. Therefore, we may conclude that the Turkish market
with its high correlation with European markets shows similar dynamics and did not
32



diverge from European markets. Since the result of the analysis does not show a
Turkish specific outcome, the analysis can be elaborated and to eliminate this
deficiency, further studies which involves the macroeconomic parameters as input can

be conducted.
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A. VAR-BEKK-GARCH ESTIMATES

APPENDICES

Table A.1: BEKK-GARCH (p=5, q=5)

Coefficient Standard t-Statistics Significance
Error

C(1,1) 0.00041409 0.00024798 1.66988000 0.09494213
C(2,1) 0.00106359 0.00056941 1.86789000 0.06177791
C(2,2) 0.00053333 0.00074028 0.72044000 0.47125584
C(3,1) -0.00021873 0.00054055 -0.40464000 0.68574066
C(3,2) 0.00039778 0.00058144 0.68413000 0.49389300
C(3,3) 0.00000252 0.00099916 0.00252000 0.99798710
C(4,1) 0.00068627 0.00159371 0.43061000 0.66675147
C(4,2) -0.00163747 0.00056329 -2.90700000 0.00364912
C4,3) -0.00001036 0.00213838 -0.00485000 0.99613278
C(4,4) -0.00000097 0.00146229 -0.00066505 0.99946937
A{1}(1,1) | 0.23019934 0.02664594 8.63919000 0.00000000
A{1}(1,2) | -0.03337546 0.02434239 -1.37108000 0.17034887
A{1}(1,3) | -0.07025451 0.02957560 -2.37542000 0.01752893
A{1}(1,4) | -0.05168840 0.03079521 -1.67846000 0.09325821
A{1}(2,1) | 0.05410903 | 0.02610261 2.07294000 | 0.03817827
A{1}(2,2) | 0.17770641 0.02685587 6.61704000 0.00000000
A{1}(2,3) | 0.05672450 0.03124691 1.81536000 0.06946807
A{1}(2,4) | 0.03690895 0.04310693 0.85622000 0.39187693
A{1}(3,1) | -0.05399271 0.02219854 -2.43226000 0.01500476
A{1}(3,2) | -0.02333832 0.02380676 -0.98032000 0.32692664
A{1}(3,3) | 0.10468640 0.02917466 3.58826000 0.00033289
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A{1}(3,4) | -0.02177021 | 0.03578261 | -0.60840000 | 0.54292103
A{1}(4,1) | 0.00789055 | 0.00999703 | 0.78929000 | 0.42994294
A{1}(4,2) | 000772614 | 0.00965917 | 0.79988000 | 0.42378247
A{1}(4,3) | -0.00691108 | 0.01255084 | -0.55065000 | 0.58187561
A{1}(4,4) | 010229423 | 0.02423951 | 4.22015000 | 0.00002441
A{2}(1,1) | 0.09738611 | 0.03473654 | 2.80356000 | 0.00505412
A{2}(1,2) | -0.12532327 | 0.03374589 | -3.71373000 | 0.00020422
A{2}(1,3) | -0.14428197 | 0.03501670 | -4.12038000 | 0.00003783
A{2}(1,4) | -0.03868653 | 0.03528264 | -1.09647000 | 0.27287098
A{2}(2,1) | -0.05581529 | 0.02780036 | -2.00772000 | 0.04467323
A{2}(2,2) | -0.00594261 | 0.03233554 | -0.18378000 | 0.85418640
A{2}(2,3) | -0.06065717 | 0.03302896 | -1.83648000 | 0.06628603
A{2}(2,4) | -0.13721934 | 0.04162462 | -3.29659000 | 0.00097866
A{2}(3,1) | 0.08387441 | 0.02343468 | 3.57907000 | 0.00034482
A{2}(32) | 0.16314800 | 0.02879948 | 5.66496000 | 0.00000001
A{2}(3,3) | 0.23022694 | 0.03054093 | 7.53831000 | 0.00000000
A{2}(3,4) | 0.12252100 | 0.03843410 | 3.18782000 | 0.00143350
A{2}(4,1) | -0.01345111 | 0.01105365 | -1.21689000 | 0.22364463
A{2}(4.2) | 0.00017864 | 0.01040838 | 0.01716000 | 0.98630660
A{2}(4,3) | -0.00510446 | 0.01243870 | -0.41037000 | 0.68153519
A{2}(4.4) | 0.14455439 | 0.02493559 | 5.79711000 | 0.00000001
A{3}(L,1) | 0.00446831 | 0.03963816 | 0.11273000 | 0.91024657
A{3}(1,2) | 0.02981285 | 0.02497899 | 1.19352000 | 0.23266690
A{3}(1,3) | -0.00794859 | 0.03283907 | -0.24205000 | 0.80874400
A{3}(L4) | 0.02978345 | 0.03265975 | 0.91193000 | 0.36180492
A{3}(2,1) | 012365532 | 0.02932749 | 4.21636000 | 0.00002483
A{3}(2,2) | 0.07461945 | 0.02665664 | 2.79928000 | 0.00512163
A{3}(2,3) | -0.01002826 | 0.03188735 | -0.59673000 | 0.55068508
A{3}(2,4) | -0.02194777 | 0.04391617 | -0.49977000 | 0.61724052
A{3}(3,1) | 0.03740373 | 0.02549296 | 1.46722000 | 0.14231671
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A{3}(3,2) | 0.13233531 | 0.02452503 | 5.39593000 | 0.00000007
A{3}(33) | 0.26567305 | 0.03041612 | 8.73461000 | 0.00000000
A{3}(3,4) | 0.16212982 | 0.03906205 | 4.15057000 | 0.00003316
A{3}(41) | -0.00688004 | 0.01242262 | -0.55383000 | 0.57969435
A{3}(42) | -0.02151241 | 0.01095621 | -1.96349000 | 0.04958927
A{3}(43) | -0.02485896 | 0.01313464 | -1.89263000 | 0.05840751
A{3}(4,4) | -0.10569763 | 0.03781915 | -2.79482000 | 0.00519290
A{4}(1,1) | 007704311 | 0.03244767 | -2.37438000 | 0.01757843
A{4}(1,2) | -0.08879574 | 0.02685021 | -3.30708000 | 0.00094275
A{4}(1,3) | -0.10893367 | 0.03244647 | -3.35733000 | 0.00078698
A{4}(1,4) | -0.05926329 | 0.03324096 | -1.78284000 | 0.07461250
A{4}(2,1) | 0.14649244 | 0.03218736 | 4.55124000 | 0.00000533
A{4}(2,2) | 0.22605660 | 0.03759840 | 6.01240000 | 0.00000000
A{4}(2,3) | 0.30514980 | 0.04295236 | 7.10438000 | 0.00000000
A{4}(2,4) | 0.16149212 | 0.05567845 | 2.90044000 | 0.00372637
A{4}(31) | 007750352 | 0.02520278 | 3.07520000 | 0.00210363
A{4}(3,2) | 0.05383048 | 0.03254119 | 165423000 | 0.09808158
A{4}(3,3) | 0.03744396 | 0.04138866 | 0.90469000 | 0.36562893
A{4}(3,4) | -0.02043996 | 0.04732231 | -0.43193000 | 0.66579182
A{4}(41) | 0.00035721 | 0.01324596 | 0.02697000 | 0.97848546
A{4}(42) | -0.02008979 | 0.01244345 | -1.61449000 | 0.10642172
A{4}(4.3) | -0.01433976 | 0.01429451 | -1.00317000 | 0.31578124
A{4}(4,4) | 002112910 | 0.03377324 | 0.62562000 | 0.53156642
A{5}1,1) | 0.05840022 | 0.04567486 | 1.27861000 | 0.20103531
A{5}(1,2) | -0.04459692 | 0.03160642 | -1.41101000 | 0.15824222
A{5}(1,3) | -0.06495488 | 0.03669626 | -1.77007000 | 0.07671582
A{5}(1,4) | 0.01559819 | 0.04029921 | 0.38706000 | 0.69871231
A{5}(2,1) | -0.05819659 | 0.05571644 | -1.04451000 | 0.29624775
A{5}(2,2) | -0.01123931 | 0.05757395 | -0.19522000 | 0.84522446
A{5}(2,3) | -0.05730847 | 0.04830766 | -1.18632000 | 0.23549491
A{5}(2,4) | -0.05709157 | 0.05636765 | -1.01284000 | 0.31113522
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A{5}3,1) | 0.06465600 | 0.03667236 | 1.76307000 | 0.07788836
A{5}(3,2) | 0.12294524 | 0.04092556 | 3.00412000 | 0.00266351
A{5}(3,3) | 0.21396284 | 0.03870297 | 552833000 | 0.00000003
A{5}(3,4) | 0.07888736 | 0.04868049 | 1.62051000 | 0.10512214
A{5}(4,1) | -0.02785810 | 0.01310241 | -2.12618000 | 0.03348809
A{5}(4,2) | -0.01025040 | 0.01297418 | -0.79006000 | 0.42949174
A{5}(43) | -0.02839906 | 0.01542579 | -1.84101000 | 0.06561987
A{5}(4,4) | 0.00035466 | 0.03468407 | 0.01023000 | 0.99184141
B{1}(1,1) | -0.64921785 | 0.13387121 | -4.84957000 | 0.00000124
B{1}(1,2) | -0.33512503 | 0.06319148 | -5.30333000 | 0.00000011
B{1}(1,3) | -0.44016447 | 0.06676213 | -6.59303000 | 0.00000000
B{1}(1,4) | -0.31403682 | 0.06528358 | -4.81035000 | 0.00000151
B{1}(2,1) | 0.01189477 | 0.09559398 | 0.12443000 | 0.90097472
B{1}(2,2) | -0.47878979 | 0.11808318 | -4.05468000 | 0.00005020
B{1}(2,3) | -0.35105519 | 0.14519653 | -2.41779000 | 0.01561494
B{1}(2,4) | -0.22168290 | 0.11969824 | -1.85201000 | 0.06402371
B{1}(3,1) | 0.25955503 | 0.06165846 | 4.20956000 | 0.00002559
B{1}(3,2) | 0.50191097 | 0.07133563 | 7.03603000 | 0.00000000
B{1}(3,3) | 0.56395736 | 0.20958541 | 2.69082000 | 0.00712759
B{1}(3,4) | 0.03531685 | 0.09824640 | 0.35947000 | 0.71924189
B{1}(4,1) | -0.00237435 | 0.02743012 | -0.08656000 | 0.93102143
B{1}(42) | 0.03146348 | 0.02538521 | 1.23944000 | 0.21518199
B{1}(4,3) | 0.02246313 | 0.02440945 | 0.92026000 | 0.35743504
B{1}(4,4) | 0.78522755 | 0.05095959 | 15.40883000 | 0.00000000
B{2}(1,1) | 0.70150617 | 0.09495013 | 7.38815000 | 0.00000000
B{2}(1,2) | 0.04687958 | 0.04720868 | 0.99303000 | 0.32069592
B{2}(1,3) | 0.18661662 | 0.06441685 | 2.89702000 | 0.00376731
B{2}(1,4) | 0.12271399 | 0.05846282 | 2.09901000 | 0.03581608
B{2}(2,1) | -0.14367393 | 0.08677315 | -1.65574000 | 0.09777413
B{2}(2,2) | 0.56626134 | 0.11263088 | 5.02758000 | 0.00000050
B{2}(2,3) | 0.14878420 | 0.13786386 | 1.07921000 | 0.28049364
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B{2}(2,4) | 0.06890998 | 0.08934393 | 0.77129000 | 0.44053571
B{2}(3,1) | -0.16479043 | 0.07234326 | -2.27790000 | 0.02273276
B{2}(3,2) | -0.25493819 | 0.10378116 | -2.45650000 | 0.01402987
B{2}(3,3) | -0.04326262 | 0.14147819 | -0.30579000 | 0.75976455
B{2}(3,4) | -0.08231195 | 0.08336759 | -0.98734000 | 0.32347723
B{2}(4,1) | 0.03008104 | 0.03518453 | 0.85495000 | 0.39257846
B{2}(4,2) | -0.00605732 | 0.03005832 | -0.20152000 | 0.84029295
B{2}(4,3) | 0.00909370 | 0.03417353 | 0.26610000 | 0.79015943
B{2}(4,4) | 0.12998229 | 0.14220578 | 0.91404000 | 0.36069390
B{3}(1,1) | 0.13374954 | 0.13250138 | 1.00942000 | 0.31277326
B{3}(1,2) | -0.00302989 | 0.05819149 | -0.05207000 | 0.95847489
B{3}(1,3) | -0.05037497 | 0.07055515 | -0.71398000 | 0.47523953
B{3}(1,4) | -0.01167579 | 0.06113434 | -0.19099000 | 0.84853679
B{3}(2,1) | 0.03368272 | 0.10008244 | 0.33655000 | 0.73645634
B{3}(2,2) | 0.35703782 | 0.14861886 | 2.40237000 | 0.01628913
B{3}(2,3) | -0.01185220 | 0.12387917 | -0.09568000 | 0.92377834
B{3}(2,4) | 0.02642154 | 0.08439111 | 0.31308000 | 0.75421651
B{3}(3,1) | 0.02218692 | 0.06207343 | 0.35743000 | 0.72076973
B{3}(3,2) | -0.05120499 | 0.11024224 | -0.46448000 | 0.64230601
B{3}(3,3) | 0.35004610 | 0.12350626 | 2.83424000 | 0.00459352
B{3}(3,4) | 0.05912066 | 0.08120672 | 0.72803000 | 0.46659723
B{3}(4,1) | -0.02868824 | 0.04715060 | -0.60844000 | 0.54289670
B{3}(4,2) | -0.00003564 | 0.03093668 | -0.00115000 | 0.99908085
B{3}(4,3) | -0.00617224 | 0.03670578 | -0.16815000 | 0.86646169
B{3}(4,4) | 0.07620292 | 0.11575534 | 0.65831000 | 0.51033883
B{4}(1,1) | 0.00026655 | 0.18347654 | 0.00145000 | 0.99884083
B{4}(1,2) | -0.00002595 | 0.07335009 | -0.00035378 | 0.99971773
B{4}(1,3) | 0.00014511 | 0.08302971 | 0.00175000 | 0.99860556
B{4}(1,4) | 0.00008737 | 0.07631877 | 0.00114000 | 0.99908662
B{4}(2,1) | -0.00032540 | 0.13893861 | -0.00234000 | 0.99813132
B{4}(2,2) | -0.00026630 | 0.18530116 | -0.00144000 | 0.99885335
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B{4}(2,3) | 0.00005157 | 0.13413440 | 0.00038444 | 0.99969326
B{4}(2,4) | -0.00005905 | 0.09649998 | -0.00061195 | 0.99951174
B{4}(3,1) | -0.00000856 | 0.08153265 | -0.00010504 | 0.99991619
B{4}(3,2) | 0.00005042 | 0.12257178 | 0.00041133 | 0.99967181
B{4}(3,3) | -0.00042866 | 0.13075603 | -0.00328000 | 0.99738429
B{4}(3,4) | -0.00003033 | 0.08499671 | -0.00035687 | 0.99971526
B{4}(4,1) | 0.00006371 | 0.08414687 | 0.00075710 | 0.99939592
B{4}(4,2) | -0.00002664 | 0.04301124 | -0.00061935 | 0.99950583
B{4}(4,3) | -0.00000538 | 0.03537255 | -0.00015201 | 0.99987871
B{4}(4,4) | -0.00017978 | 0.20420615 | -0.00088037 | 0.99929757
B{5}(1,1) | 0.04776972 | 0.09623571 | 0.49638000 | 0.61962463
B{5}(1,2) | -0.14043982 | 0.06076028 | -2.31138000 | 0.02081213
B{5}(1,3) | -0.20390819 | 0.07243732 | -2.81496000 | 0.00487832
B{5}(L4) | -0.10909100 | 0.05716070 | -1.90850000 | 0.05632704
B{5}(2,1) | -0.03137192 | 0.08734586 | -0.35917000 | 0.71946875
B{5}(2.2) | 0.26204907 | 0.09726312 | 2.69423000 | 0.00705518
B{5}(2,3) | -0.41093368 | 0.10973169 | -3.74490000 | 0.00018047
B{5}(2,4) | -0.09850956 | 0.08504738 | -1.15829000 | 0.24674553
B{5}(3,1) | 0.11718479 | 0.04904864 | 2.38915000 | 0.01688719
B{5}(3,2) | 0.09418320 | 0.08221585 | 1.14556000 | 0.25197723
B{5}(3,3) | 0.81172192 | 0.14013879 | 5.79227000 | 0.00000001
B{5}(3,4) | 0.05156252 | 0.06578729 | 0.78378000 | 0.43317134
B{5}(4,1) | 0.04014866 | 0.04326037 | 0.92807000 | 0.35337120
B{5}(4,2) | 0.01630647 | 0.03023194 | 053938000 | 0.58962546
B{5}(4,3) | 0.02673319 | 0.03060120 | 0.87360000 | 0.38233647
B{5}(4,4) | 0.48659550 | 0.06273930 | 7.75583000 | 0.00000000

Shape | 1.921151508 | 0.03003056 | 63.97321000 | 0.00000000

(GED)
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Table A.2: VAR Coefficients

Model(RSPX)

RSPX{1} -0.04373632 | 0.01882066 | -2.32385000 | 0.02013377
RSPX{2} -0.00387186 | 0.01857993 | -0.20839000 | 0.83492480
RSPX{3} -0.03952981 | 0.01924405 | -2.05413000 | 0.03996294
RSPX{4} -0.05350072 | 0.01896968 | -2.82033000 | 0.00479747
RSPX{5} -0.00064323 | 0.01865244 | -0.03449000 | 0.97249020
RSPX{6} -0.03828889 | 0.01769706 | -2.16357000 | 0.03049713
RSPX{7} 0.01476380 | 0.01829166 | 0.80713000 | 0.41959007
RSPX{8} 0.00472960 | 0.01801898 | 0.26248000 | 0.79295233
RFTSE{1} -0.04089121 | 0.01836329 | -2.22679000 | 0.02596126
RFTSE{2} -0.01620403 | 0.01895344 | -0.85494000 | 0.39258499
RFTSE{3} 0.07442776 | 0.01868443 | 3.98341000 | 0.00006793
RFTSE{4} -0.03030018 | 0.01654234 | -1.83167000 | 0.06699988
RFTSE{5} 0.01977160 | 0.01885052 | 1.04886000 | 0.29424147
RFTSE{6} -0.03751459 | 0.01867726 | -2.00857000 | 0.04458277
RFTSE{7} -0.00567307 | 0.01786858 | -0.31749000 | 0.75087278
RFTSE{8} 0.02687043 | 0.01881974 | 1.42778000 | 0.15335551
RDAX{1} 0.00687154 | 0.01523798 | 0.45095000 | 0.65202699
RDAX{2} 0.01904282 0.01516599 | 1.25563000 | 0.20925142
RDAX{3} -0.04035241 | 0.01485495 | -2.71643000 | 0.00659904
RDAX{4} 0.03648790 | 0.01424565 | 2.56134000 | 0.01042707
RDAX{5} -0.01866484 | 0.01525388 | -1.22361000 | 0.22109854
RDAX{6} 0.05139980 | 0.01492956 | 3.44282000 | 0.00057568
RDAX{7} -0.00294547 | 0.01455141 | -0.20242000 | 0.83958975
RDAX{8} -0.02585066 | 0.01585934 | -1.63000000 | 0.10310248
RBITS{1} -0.00422633 | 0.00839352 | -0.50352000 | 0.61459642
RBITS{2} -0.00712105 | 0.00827250 | -0.86081000 | 0.38934276
RBITS{3} -0.00795201 | 0.00792614 | -1.00326000 | 0.31573366
RBITS{4} -0.01389699 | 0.00798349 | -1.74072000 | 0.08173328
RBITS{5} 0.00584358 | 0.00812886 | 0.71887000 | 0.47222204
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RBITS{6} 0.01825228 | 0.00801998 | 2.27585000 | 0.02285492
RBITS{7} -0.00397263 | 0.00818084 | -0.48560000 | 0.62724978
RBITS{8} -0.00973879 | 0.00789396 | -1.23370000 | 0.21731399
Constant 0.00107411 | 0.00012853 | 8.35725000 | 0.00000000
Model(RFTSE)

RSPX{1} 0.25224065 | 0.01632414 | 15.45201000 | 0.00000000
RSPX{2} 0.07242192 | 0.01778289 | 4.07256000 | 0.00004650
RSPX{3} -0.00737177 | 0.01711471 | -0.43073000 | 0.66666694
RSPX{4} -0.00858167 | 0.01747713 | -0.49102000 | 0.62341021
RSPX{5} 0.01477209 | 0.01716076 | 0.86081000 | 0.38934465
RSPX{6} -0.03689678 | 0.01656088 | -2.22795000 | 0.02588400
RSPX{7} -0.00135741 | 0.01708890 | -0.07943000 | 0.93668872
RSPX{8} 0.01060806 | 0.01676835 | 0.63262000 | 0.52697908
RFTSE{1} -0.05098887 | 0.01981651 | -2.57305000 | 0.01008067
RFTSE{2} -0.04673303 | 0.01884022 | -2.48049000 | 0.01312009
RFTSE{3} 0.05755351 | 0.01980822 | 2.90554000 | 0.00366624
RFTSE{4} -0.02131353 | 0.01734576 | -1.22875000 | 0.21916725
RFTSE{5} 0.005819068 | 0.01819464 | 0.31986000 | 0.74907700
RFTSE{6} -0.02879533 | 0.02056994 | -1.39987000 | 0.16155103
RFTSE{7} 0.00377259 | 0.01775799 | 0.21244000 | 0.83176001
RFTSE{8} 0.00032968 | 0.01897668 | 0.01737000 | 0.98613927
RDAX{1} -0.09868749 | 0.01562405 | -6.31638000 | 0.00000000
RDAX{2} -0.03959024 | 0.01571005 | -2.52006000 | 0.01173354
RDAX{3} -0.05800830 | 0.01589851 | -3.64866000 | 0.00026361
RDAX{4} 0.00060749 | 0.01364846 | 0.04451000 | 0.96449790
RDAX{5} -0.00646470 | 0.01565025 | -0.41307000 | 0.67955300
RDAX{6} 0.06049392 | 0.01573283 | 3.84508000 | 0.00012052
RDAX{7} -0.00619078 | 0.01420342 | -0.43587000 | 0.66293459
RDAX{8} 0.00734457 | 0.01638938 | 0.44813000 | 0.65405938
RBITS{1} -0.00435202 | 0.00776375 | -0.56056000 | 0.57509984
RBITS{2} 0.00678403 | 0.00752003 | 0.90213000 | 0.36698880
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RBITS{3} 0.00507643 | 0.00717116 | 0.70790000 | 0.47901007
RBITS{4} -0.02192968 | 0.00742534 | -2.95336000 | 0.00314337
RBITS{5} -0.00936268 | 0.00738750 | -1.26737000 | 0.20502418
RBITS{6} -0.01051903 | 0.00726840 | -1.44723000 | 0.14783346
RBITS{7} -0.00444235 | 0.00716710 | -0.61983000 | 0.53537295
RBITS{8} 0.00670428 0.00734353 | 0.91295000 | 0.36126829
Constant 0.00027503 | 0.00011774 | 2.33590000 | 0.01949632
Model(RDAX)

RSPX{1} 0.26764655 0.02047761 | 13.07020000 | 0.00000000
RSPX{2} 0.07305894 | 0.02205105 | 3.31317000 | 0.00092244
RSPX{3} -0.00148393 | 0.02198931 | -0.06748000 | 0.94619614
RSPX{4} -0.02922401 | 0.02187186 | -1.33615000 | 0.18150141
RSPX{5} 0.01718996 | 0.02171670 | 0.79155000 | 0.42862026
RSPX{6} -0.04104650 | 0.02080550 | -1.97287000 | 0.04851061
RSPX{7} 0.02039352 0.02192820 | 0.93001000 | 0.35236419
RSPX{8} 0.02788644 | 0.02179375 | 1.27956000 | 0.20069952
RFTSE{1} -0.09098486 | 0.02463890 | -3.69273000 | 0.00022186
RFTSE{2} -0.06788255 | 0.02284358 | -2.97162000 | 0.00296229
RFTSE{3} 0.04020564 0.02476139 | 1.62372000 | 0.10443493
RFTSE{4} 0.01264293 | 0.02050952 | 0.61644000 | 0.53760287
RFTSE{5} -0.02222159 | 0.02240450 | -0.99184000 | 0.32127763
RFTSE{6} -0.04966746 | 0.02554113 | -1.94461000 | 0.05182232
RFTSE{7} 0.03643354 | 0.02213066 | 1.64629000 | 0.09970362
RFTSE{8} 0.04860736 0.02385668 | 2.03747000 | 0.04160259
RDAX{1} -0.08511655 | 0.02023896 | -4.20558000 | 0.00002604
RDAX{2} -0.01329094 | 0.01944484 | -0.68352000 | 0.49427834
RDAX{3} -0.05225642 | 0.02170052 | -2.40807000 | 0.01603699
RDAX{4} -0.00369326 | 0.01692173 | -0.21826000 | 0.82723002
RDAX{5} 0.01319297 | 0.01986753 | 0.66405000 | 0.50666036
RDAX{6} 0.07376533 0.01981659 | 3.72240000 | 0.00019734
RDAX{7} -0.04344955 | 0.01825021 | -2.38077000 | 0.01727652
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RDAX{8} -0.03976750 | 0.02100795 | -1.89297000 | 0.05836136
RBITS{1} -0.00057895 | 0.00951492 | -0.06085000 | 0.95148121
RBITS{2} -0.00613518 | 0.00928519 | -0.66075000 | 0.50877342
RBITS{3} -0.00420939 | 0.00874567 | -0.48131000 | 0.63029562
RBITS{4} -0.02398250 | 0.00896848 | -2.67409000 | 0.00749330
RBITS{5} -0.00990868 | 0.00896170 | -1.10567000 | 0.26886952
RBITS{6} 0.00368263 | 0.00870763 | 0.42292000 | 0.67235317
RBITS{7} -0.00740683 | 0.00885192 | -0.83675000 | 0.40273363
RBITS{8} 0.02825570 | 0.00881921 | 3.20388000 | 0.00135588
Constant 0.00066994 | 0.00014761 | 453849000 | 0.00000567
Model(RBITS)

RSPX{1} 0.13339057 | 0.02807115 | 4.75187000 | 0.00000202
RSPX{2} 0.02074811 | 0.02870908 | 0.72270000 | 0.46986293
RSPX{3} 0.06599691 | 0.02892359 | 2.28177000 | 0.02250308
RSPX{4} 0.03105175 | 0.02937754 | 1.05699000 | 0.29051636
RSPX{5} 0.08118641 | 0.02864458 | 2.83427000 | 0.00459308
RSPX{6} 0.00976758 | 0.02977964 | 0.32800000 | 0.74291540
RSPX{7} 0.04137063 | 0.02935018 | 1.40955000 | 0.15867175
RSPX{8} -0.01758585 | 0.02880234 | -0.61057000 | 0.54148424
RFTSE{1} 0.05638043 | 0.03456346 | 1.63121000 | 0.10284500
RFTSE{2} -0.01882438 | 0.03342210 | -0.56323000 | 0.57327733
RFTSE{3} 0.02064546 | 0.03223820 | 0.64040000 | 0.52191013
RFTSE{4} -0.07048922 | 0.03372815 | -2.08992000 | 0.03662477
RFTSE{5} 0.06628877 | 0.03394134 | 1.95304000 | 0.05081495
RFTSE{6} 0.01821349 | 0.03533306 | 0.51548000 | 0.60621757
RFTSE{7} 0.05090091 | 0.03291042 | 1.54665000 | 0.12194758
RFTSE{8} 0.11418421 | 0.03451588 | 3.30816000 | 0.00093910
RDAX{1} -0.05181180 | 0.02809835 | -1.84394000 | 0.06519126
RDAX{2} 0.01824013 | 0.02620150 | 0.69615000 | 0.48633587
RDAX{3} -0.05929380 | 0.02738074 | -2.16553000 | 0.03034715
RDAX{4} 0.03432790 | 0.02671208 | 1.28511000 | 0.19875472
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RDAX{5} -0.07703246 | 0.02792923 | -2.75813000 | 0.00581330
RDAX{6} -0.02864437 | 0.02975326 | -0.96273000 | 0.33568279
RDAX{7} -0.05160501 | 0.02734250 | -1.88736000 | 0.05911256
RDAX{8} -0.05217064 | 0.02875595 | -1.81426000 | 0.06963843
RBITS{1} -0.02083570 | 0.01764457 | -1.18086000 | 0.23765979
RBITS{2} 0.01123433 | 0.01756813 | 0.63947000 | 0.52251576
RBITS{3} 0.03540695 | 0.01736294 | 2.03923000 | 0.04142753
RBITS{4} -0.01308407 | 0.01792304 | -0.73001000 | 0.46538179
RBITS{5} -0.01410765 | 0.01820552 | -0.77491000 | 0.43839264
RBITS{6} -0.01542091 | 0.01847182 | -0.83483000 | 0.40381076
RBITS{7} 0.00088171 | 0.01851268 | 0.04763000 | 0.96201308
RBITS{8} 0.00096033 | 0.01846823 | 0.05200000 | 0.95852934
Constant 0.00115372 0.00026832 | 4.29977000 | 0.00001710
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B. TURKISH SUMMARY / TURKCE OZET

BORSA iSTANBUL ENDEKSININ GETiRi HAREKETLERININ
BASLICA BORSA ENDEKSLERI ILE
VAR-GARCH-BEKK MODELLERI KULLANARAK ANALIZI

Giris ve Literatiir Ozeti

Ekonomilerin kiiresel ticaret aglar1 ve serbest sermaye akisi yoluyla biitiinlesmesi,
cografi konumlarin cesitliligi ve lilke bazli ekonomik farkliliklar belirgin 6zellikler
tasisa da kiiresel piyasalarin birlikte hareket etmesini tesvik etmektedir. Tiirkiye'de son
yillarda piyasa hareketleri galkantili olmustur ve tarihsel olarak, hiperenflasyon,
yiiksek faiz oranlar1 ve dolarizasyon Tiirk ekonomisinin yapigskan sorunlart olmustur.
2001 finansal krizinden sonra bu sorunlarla miicadele etmek i¢in yapisal degisiklikler
yapilmigtir. TCMB'in o6zerkligini saglamak i¢in Merkez Bankasi kanununda
degisiklikler yapilmig ve fiyat istikrarinin korunmasi, reel ekonominin biiyiimesini,
istihdami ve kalkmay1 desteklemek i¢cin Merkez Bankasi'nin sorumluluklart olarak
verilmistir. 2003'ten 2018'e kadar siiren bu istikrar doneminde, Tiirkiye piyasasinin
biiyiik ekonomiler ve finansal piyasalarla baglarini gliglendiren bu gelismeler, ortak
hareketlerin incelenmesini daha 6nemli hale getirmis ve 6nemli miktarda dogrudan

yabanci yatirim ve sermaye girisi yasanmasini saglamistir.

2021 sonrasinda para politikalari, yliksek faiz oranlarinin yiiksek enflasyona neden
oldugu ve bu nedenle yiiksek enflasyon oranlarini diisiirmek ve ekonomik kalkinmay1
saglamak i¢in daha diisiik faiz oranlarmin kullanilmasi gerektigi iddiasiyla
yonlendirilmisitir. Bu geleneksel olmayan iddia TCMB'nin o6zerkligine iliskin
tartismalar1 alevlendirmis ve kredibilitesinde bir miktar bozulmaya yol a¢muistir.
Dolayisiyla bu durum, fiyat istikrarinin para politikasi i¢in onceligini kaybettigini,
bliyiime ve istihdami tesvik etmeye yonelik ikincil roliiniin 6n plana ¢iktigim
gostermistir. Ekonomik calkantilarin yasandigi bu donemde, Tiirkiye'deki piyasa
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hareketlerinin niteliginde ve bilyiik piyasalarla olan ortak hareketlerinin incelenmesi
daha da 6nem kazanmistir. Bu baglamda, bu tezin amaci, geleneksel ve geleneksel
olmayan politikalarla karakterize edilen bir donemde Tiirkiye'deki finansal piyasalarin
dinamiklerinin nasil ve ne 6l¢iide gelistigini arastirmaktir.

Bu tez, finansal piyasa getirilerinin etkilesiminin yan1 sira Tiirkiye'nin finansal piyasa
oynakligimin baglica hisse senedi piyasalarinin oynakliklari ile birlikte hareketlerini
analiz etmeyi amaglamaktadir. Secilen getirilerin etkilesimleri Vektér Otoregresif
(VAR) Modelleri ile analiz edilmistir. Ayrica, segilen oynakliklarin birlikte hareketleri
Cok Degiskenli Genellestirilmis Otoregresif Degisen Varyans (MGARCH) modelleri

ile incelenmistir.

[k bakista hisse senedi piyasalari, her biri farkli cografyalarda farkli politikalar altinda
faaliyet gosteren cesitli gegmislere sahip sirketleri igeren bagimsiz olusumlar gibi
goziikebilir. Ancak daha yakindan incelendiginde, ortak hareketlerin ve birbiriyle
baglantili dalgalanmalarin daha karmasik bir dinamigi ortaya ¢ikmaktadir. Hisse
senedi piyasasinda "birlikte hareket" terimi, farkli hisse senedi piyasalarinin birlikte
hareket etme egilimini tanimlar. Bu olgu, gelismekte olan ve gelismis ekonomilerde
farkli derecelerde goriilmektedir. Hareketlerin piyasalar arasinda aktarilmasinda gesitli
unsurlar birlikte ¢aligmaktadir. Kiiresellesme, sermayenin iilkeler arasinda rahat bir
sekilde hareket etmesini saglayan ana etkendir. Bunun da o6tesinde, teknolojik
gelismeler sayesinde bilgi artik neredeyse aninda paylasilabilmekte ve bu da piyasa
duyarliliginin yayilmasini hizlandirmaktadir. Ayrica, hisse senedi fiyatlarinin ne kadar
keskin dalgalandiginin bir gostergesi olan volatiliteyi anlamak onemlidir ¢linki
piyasalar arasinda bulasicidir. Bir piyasadaki yiiksek volatilitenin diger bir piyasadaki
krizi takip etmesi domino etkisi yaratabilir. ABD konut piyasasindaki ¢okiisiin kiiresel
capta esi benzeri goriillmemis diizeyde dalgalanmaya yol actig1 iinlii bir 6rnek 2008

Kiiresel Finansal Krizidir.

Hisse senedi piyasalar1 arasindaki ortak hareketlerin incelenmesi, finansal ekonomi
alanindaki ufuk acici ¢alismalarla baslar. {lk ve 6nemli ¢alismalardan biri olan Grubel
(1968) uluslararas1 portfoy cesitlendirmesi fikrini ortaya atmis ve farkli ulusal
piyasalar arasinda bir portfoy olusturarak riskin azaltilabilecegini 6ne slirmiistiir. Bu,
piyasa etkilesimlerinin incelenmesini tesvik etmistir. Portfdylerin uluslararasi
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cesitlendirilmesi Solnik (1974) ve Lessard (1976) tarafindan da arastirilmis ve yiiksek
piyasa oynakligi donemlerinin piyasa korelasyonlarimi artirma egiliminde oldugu
gbozlemlenmistir. Bu 6nemli goriis, piyasalar arasinda statik degil dinamik bir baglanti
oldugunu ortaya koymustur. Kiiresellesmenin yiikselisiyle birlikte bu ¢alismalarda
yeni bir doneme girilmistir. King, Sentana ve Wadhwani (1994), 6zellikle biiyiik
ekonomilerde ortak hareketlerin ekonomi politikalarindan nasil etkilendigini
inceleyerek Onemli katkilarda bulunmustur. Caligmalari, farkli ¢alismalarda
tekrarlanan bir bulgu olarak, kiiresellesmenin bir sonucu olarak piyasalarin karsilikli
bagimliliginin arttigin1 goéstermistir. Longin ve Solnik (1995) piyasalar arasindaki
korelasyon yapilarindaki istikrarsizligi incelemistir. King (1994), Ramchand ve
Susmel (1998) ve Morana ve Beltratti (2002) ve digerleri korelasyon ve volatilite
arasinda pozitif bir iliski olduguna dair kanitlar bulmuslardir. Forbes ve Rigobon
(2002), bir piyasadaki soklarin teknoloji gelismelerin etkisi ile diger piyasalara

yayildigi 'bulagsma’ etkisini vurgulamistir.

Piyasalar arasindaki bu korelasyonlar gelismis ve gelismekte olan piyasalarda farkl
sekillerde ortaya ¢ikabilmektedir. AB i¢inde, portfoy cesitlendirmesine izin vermeyen
bu ekonomik c¢ercevede, endeksler arasindaki yiliksek korelasyonlar1 gosteren
caligmalar vardir. Avrupa piyasalarinda Cappiello, Gerard, Kadareja ve Manganelli,
(2006) tye diilkeler ve AB’ye yeni katilan {ilkeler arasindaki korelasyonu
incelemiglerdir. Bu ¢alismada cografyanin roliinii goérmekteyiz. AB'deki biiytik
ekonomilere daha yakin olan Polonya gibi iilkeler katilimdan sonra daha fazla
korelasyon gdsterme egilimindedir. Kibris ve Slovenya gibi iilkeler ise daha diisiik
korelasyon yapilar1 gdstermektedir. Ote yandan, Aslanidis ve Savva'nin (2010) daha
sonraki bir ¢alismasi, daha once belirtildigi gibi bazi diisiik korelasyonlarin arttigini
gostermistir. Genel olarak sonuglar, korelasyonun AB ile birlikte artma egiliminde
olmas1 nedeniyle portfoy ¢esitlendirmesinin cazip olmaktan ¢iktigini gostermektedir.
Gelismekte olan piyasalarin kiiresel finansal sistemdeki rolii de son zamanlarda
yazilan yazilara konu olmustur. Bekaert, Hodrick ve Zhang (2009) kiiresel
ekonomideki dalgalanmalar s6z konusu oldugunda gelismekte olan piyasalarin nasil
Oonem kazanmaya basladigini incelemistir. Bu, daha ¢esitli bir kiiresel piyasa ortamini

gostermektedir.
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Tiirkiye piyasasinin diger piyasalarla olan ortak hareket ve volatilite iligkilerine
odaklanan ¢esitli ¢alismalar bulunmaktadir. Tastan, (2005) DCC-GARCH kullanarak
Tiirkiye'yi Almanya, Ingiltere, Fransa ve ABD ile iliskili olarak incelemis ve piyasalar
arasinda zaman i¢inde degisen kosullu korelasyonlar oldugunu ve Tiirkiye piyasasinin
1990'dan 2004'e kadar daha fazla dalgalanma gosterdigini ortaya koymustur.
Syriopoulos & Roumpis, (2009) iki degiskenli asimetrik DCC-GARCH kullanarak
1998-2007 yillar1 arasinda Balkan iilkeleri ile Tiirkiye'nin de dahil oldugu Almanya ve
ABD'yi incelemis ve gliclii ortak hareketlere rastlamamistir. Bir¢ok calisma ABD
hisse senedi piyasalarinin diger ilkeler iizerindeki etkisine isaret etmektedir. Bu
baglamda, Ergun ve Nor, (2010) AB'ye katilim durumunda Tiirkiye ve Amerika
Birlesik Devletleri arasindaki volatilite yayilimini iki degiskenli koentegrasyon, ECM
ve CGARCH kullanarak incelemislerdir. Calismada 1999'dan 2008'e kadar olan
donem incelenmis ve Ozellikle 2005 yilinda AB ile resmi miizakerelerin
baslamasindan sonra NASDAQ'an Borsa Istanbul'a korelasyon ve volatilite
yayiliminda bir degisiklik olup olmadigi arastirilmistir. Calismalarinin sonuglari, iilke
bazli soklardan etkilenen baglantilarin azalmadigi, alt dénemlerle tutarl bir sekilde
onemli oynaklik yayilimi oldugunu gostermistir. Var, (2015) tarafindan 2009-2014
yillar1 arasinda Tiirkiye i¢in ABD, Brezilya, Hindistan, Hong Kong, Ingiltere,
Japonya, Meksika ve Rusya hisse senedi piyasalarina kiyasla finansal bulasicilik
incelenmis ve ABD ve Almanya'dan gelebilecek olasi soklarin Borsa Istanbul {izerinde
bir dereceye kadar etkisi oldugu bulunmustur. Nazlioglu & Kok, (2021) de gelismis,
gelismekte olan ve Tiirkiye piyasalar1 arasindaki finansal bulasiciligi koentegrasyon
ve nedensellik analizleri kullanarak incelemistir. Graham, Kiviaho & Omran (2012),
Tiirkiye ve ABD'nin de dahil oldugu MENA boélgesindeki ortak hareketleri dalgacik
karesel tutarlilik (wavelet squared coherency) kullanarak incelemistir. Oztek, (2013)
1997-2010 yillar1 arasinda Tirkiyenin portfoy cesitlendirme potansiyelini
degerlendirmek igin Tiirkiye, ABD, Ingiltere, Fransa ve Almanya arasindaki kosullu
korelasyonlarin  dinamik iliskilerini STCC-GARCH ve DSTCC-GARCH ile
incelemistir. Bu ¢calismada, DAX ve BIST 100 arasindaki kosullu korelasyon 0,8 gibi
yiiksek bir degerle gelismis piyasalar arasindaki kosullu korelasyonlara benzerlik
gostermistir. Sonuglar, 6zellikle kriz donemlerinde kosullu korelasyonlarin 0,8'e kadar
¢ikabildigi FTSE ve BIST 100 icin de benzer sonuglara isaret etmektedir. S&P 500 ve
BIST 100 arasindaki kosullu korelasyon icin ortalama seviyeler, 0,5 civarinda olan
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FTSE 100 ve DAX 40'a kiyasla nispeten daha diisliktlir. Tiim bu sonugclar, portfoy
cesitlendirmesi icin Tiirkiye'nin 6zellikle Avrupa piyasalarina kiyasla en iyi alternatif

olmayabilecegini gostermistir.

Bir &nceki boliimde sunuldugu iizere, Borsa Istanbul'un diger piyasalarla ortak
hareketlerine iligkin birgok ¢alisma bulunmaktadir. Ancak son yillarda para
politikasinda bir degisim yasanmistir ve bunun bazi sonuglar1 vardir. 2000'li yillarin
basindan itibaren Tiirkiye'nin para politikasi, diisiik enflasyona ulagsmayi ve bunu
siirdiirmeyi amaglayan enflasyon hedeflemesi hedefine dayanmaktadir (Kara, 2012).
Ancak, yiiksek faiz oranlarimin yiliksek enflasyona neden oldugu ve bu nedenle
dezenflasyon i¢in faiz oranlarinin diisiiriilmesi gerektigi inanci son yillarin hikayesi
olmustur (Giirkaynak, Kisacikoglu ve Lee, 2023). Yatirim kararlarinin kritik bir
belirleyicisi olarak faiz oranlar1 ¢ok dnemli bir rol oynamaktadir. Faiz oraninin hisse
senedi fiyatlari lizerindeki negatif etkisi Asprem (1989), Geske & Roll (1983), Jaffe &
Mandelker (1976) ve Wei (2009) tarafindan incelenmistir. Mouna & Anis'in (2016)
analizi, cogu tlilkede doviz kuru, faiz oranlar1 ve hisse senedi getirisi arasinda nedensel
bir iliski oldugunu gostermektedir. Dolayisiyla, bu tezin 6nemli katkilarindan biri,
Borsa Istanbul'un baslica endekslerle olan iliskisinin son yillar1 kapsayacak sekilde

analiz edilmesidir.

1960'larin basinda Mandelbrot (1963) ve Fama'nin (1965) ¢alismalari, finansal zaman
serilerindeki belirsizligin zaman iginde degisen varyanslarin bir fonksiyonu olarak
tanimlanmasinda 6nemli bir rol oynamistir. Fama'nin (1965) calismasinda bu tiir
serilerde volatilite ve leptokurtosisin yaygin kiimelenmesinin varligindan
bahsedilmistir. Ayrica, Black (1976) tarafindan vurgulanan ve bir varligin degerindeki
diististin gelecekteki volatilite riskini artirmasi olarak tanimlanan kaldirac etkisi
Christie (1982) ve Bollerslev, Chou ve Kroner (1992) tarafindan yapilan ¢aligmalarda
detaylandirilmistir. Granger & Andersen (1978) bilineer modeli olusturmustur. Bu

model, kosullu varyansin serinin 6nceki gdzlemlerine bagli olmasina izin vermistir.

Engle (1982) tarafindan onerilen Otoregresif Kosullu Degisen Varyans (ARCH)
modeli, dinamikleri anlamak i¢in gecikmeli bozukluklar1 kullanmistir. Bu ARCH
modelinde, varyansin zaman i¢inde salinimina izin verilen serilerin varyansini
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modellemek i¢in gecikmeli hatalar (lagged errors) kullanilmistir. Bu nedenle, kosullu
varyans ge¢mis karesel hatalar1 (squared errors) iceren bir fonksiyon ile karakterize
edilmistir. Pozitif ve negatif soklardan kaynaklanan volatilitenin asimetrileri
modellenemez ve bu durum finansal zaman serilerinin 6nemli bir yontidiir ¢iinkii hisse
senetleri negatif ve pozitif soklara farkli sekilde tepki verebilir. Bollerslev (1986)
modelin zayifliklariyla basa ¢ikmak i¢cin ARCH'm genisletilmis versiyonu olan
Genellestirilmis  Otoregresif Kosullu Heteroskedastisite (GARCH) modelini
onermistir. Ancak, GARCH'm bu versiyonu, volatilite kiimelenmesi ve leptokurtosis
ile basa ¢cikmasina ragmen kaldirag etkileri olarak adlandirilan asimetrik etkilerle basa
¢ikamiyordu. Bu sorun, modellerin asimetrik artiklara (residuals) uygun hale
getirilmesiyle asilmis ve asimetrik GARCH modellerinin yeni versiyonlari
onerilmistir. Boylece, GARCH modellerinin uzantilar1 finansal zaman serisi
analizlerinde incelenmistir. King ve Wadwani (1990) Ingiltere, ABD ve Japonya
piyasalarint inceleyerek bulasiciligt arastirmiglardir. Karolyi ve Stulz'un (1996)
arastirmasi, ornek piyasalarindaki nispeten daha biiylik soklarin piyasalar arasindaki
korelasyonlarin kalicilig iizerinde etkili oldugunu gostermistir. Literatiirde kosullu
korelasyonlari ele alan ¢esitli calismalar yapilmistir. VEC-GARCH, BEKK-GARCH,
CCC-GARCH, DCC-GARCH, STCC-GARCH DSTCC-GARCH gibi ¢esitli modeller

gelistirilmis ve kullanilmistir.

Engle ve Kroner (1995), kosullu varyans-kovaryans yapisinda pozitif tanimliligi
saglayan BEKK (Baba-Engle-Kraft-Kroner) spesifikasyonlu GARCH modelini
Onermistir. Bir dezavantaj olarak, BEKK-GARCH modeli, ¢ikarimi agirlastiran ¢ok
sayida parametreye sahiptir. Bu sorunu hafifletmek icin diyagonal ve skaler BEKK
model kisitlamalari uygulanabilir Pedersen & Rahbek (2012). BEKK-GARCH modeli
genellikle finansal piyasalar arasindaki volatilite transferini incelemek icin
kullanilmistir. Kearney & Patton (2000) doviz kurlarindaki oynakligin transferini
incelemistir. Li (2007) Hong Kong piyasasindan Cin anakarasina volatilite transferini
incelemek i¢in BEKK-GARCH modelini kullanmistir. Saleem (2007) Rusya'da
yasanan finansal krizin ¢esitli piyasalar tizerindeki etkilerini incelemistir. Bu nedenle,
BEKK-GARCH modeli oynakligin bir hisse senedi piyasasindan digerine transferini

incelemek i¢in 6ne ¢ikmaktadir.
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Yontem

Kapsama alinan veri seti BIST endeksi ile ABD'nin S&P 500, Almanya'nin DAX 40,
Ingiltere'nin FTSE 100 gibi dért hisse senedi endeksinden olusmaktadir. Analiz i¢in
Ocak 2013'ten Aralik 2023'e kadar giinliik kapanis fiyatlar: kullanilmigtir. Tiim endeks
verileri Matriks Platform'dan alinmistir. Endeksler, kendi para birimleriyle
kullanilmistir.  Gilinlilk kapanis fiyatlar1 glinliik getiri olarak log-farklarina

doniistiiriilmiistiir.

Bu boliimde ilk olarak getiri oranlarinin etkilesimlerinin Vektér Oto Regresyon
Modelleri ile ampirik olarak modellenmesi sunulmustur. Ayrica, gecikme (lag) se¢imi
icin bilgi kriterleri, VAR modelinin kararlilig1 ve endekslerin getiri oranlarinin diirtii
tepkileri (impulse responses) incelenmistir. Daha sonra, MGARCH modelleri ve
VAR-MGARCH-BEKK modeli ile getiri oranlarmin oynakliklarinin birlikte
hareketleri sunulmustur. Son olarak endeksler arasindaki kosullu korelasyonlar
incelenmistir. "Schwarz Bilgi Kriteri (SBIC) ile optimal gecikme uzunlugu 1, Hannan-
Quinn Bilgi Kriteri (HQIC) ile 2, Nihai Tahmin Hatas1 (FPE) ile 9 ve Akaike Bilgi
Kiriteri (AIC) ile de optimal gecikme uzunlugu 9'dur. Endekslerin getiri oranlarinin
VAR sisteminin tahmininde sekiz gecikme kullanilmistir. Tim &zdegerler birim

cemberin iginde yer alir ve boylece VAR modeli kararlilik kosulunu saglamaktadir

Cok degiskenli ARCH test istatistigi 7400,66'dir ve %1 anlamlilik diizeyinde ARCH
etkilerinin yoklugu reddedilmektedir. Bu, VAR modelinin artiklarinin zaman iginde
degisen varyanslarinin varligina isaret etmektedir. Bu durum, ortalama model olarak
8 gecikmeli VAR modelini kullandigimizda, artiklarin varyans denklemleri igin
GARCH modellerini kullanmamiza yol agmaktadir. Ortalama VAR modeli igin 5
gecikmeli ARCH etkileri ve 5 gecikmeli GARCH etkileri ve GED dagilimi ile
MGARCH-BEKK modelini segiyoruz. VAR (8)- MAGARCH (5,5)-BEKK
modelinin katsayilari, standart hatalar1 ve t-testleri ile birlikte EK A.1 ve A.2'de
verilmistir. VAR(8)-MAGARCH(5,5)-BEKK modelinin kalintilar1 Cok Degiskenli Q
Testinin gosterdigi gibi otokorelasyon gdstermemektedir ve ayrica Cok Degiskenli

ARCH Testinin gosterdigi gibi zamanla degisen kalint1 varyanslari sergilememektedir:
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Bu nedenle, bu tez, Ocak 2013'ten Aralik 2023'e kadar S&P 500, FTSE 100 ve DAX
40 arasindaki finansal piyasa getirilerinin etkilesimini ve Tiirkiye'nin finansal piyasa
volatilitesinin bu biiylik borsalarin volatiliteleri ile birlikte hareketlerini analiz etmistir.
Secilen getirilerin etkilesimleri Vektor Otoregresif (VAR) Modelleri ile analiz
edilmistir. Secilen oynakliklarin birlikte hareketleri Cok Degiskenli Genellestirilmis
Otoregresif Degisen Varyans (MGARCH) modelleri ile aragtirilmistir. Ortalama VAR
modeli i¢cin 5 gecikmeli ARCH etkisi ve 5 gecikmeli GARCH etkisi ile GED
dagilimina sahip MGARCH-BEKK modeli secilmistir.

Bulgular ve Sonug¢

Endekslerin grafik tizerinde incelenmesi, BIST 100 ve S&P 500'de daha gii¢lii goriinen
bir kazan¢ gostermektedir. Fama (1965) tarafindan belirtildigi gibi finansal zaman
serileri igin tipik olan volatilite kiimelenmesinin varligi getirilerde de goriilmektedir.
Bunun disinda, benzer dlgeklerle BIST 100'n diger endekslere kiyasla yaygin bir
sekilde daha biiylik dalgalanmalar yasadigini da iddia edebiliriz. Dolayisiyla grafik
tizerinde yapilacak basit bir inceleme, asir1 getiri ve kayiplarin Tiirkiye piyasasindaki

dinamiklerin bir parcasi oldugunu ortaya koymaktadir.

Ayrica pandemi donemi sonrasinda Ingiltere hari¢ gogu piyasanin iyi performans
gosterdigini gézlemliyoruz. BIST 100, 2022 ortalarindan sonra 5000 seviyelerinden
8000 seviyelerine onemli bir artisla 6ne ¢ikiyor. En biiyiik standart sapmay1 BIST
100'de gozlemliyoruz. DAX 40 da S&P 500 ve FTSE 100'e kiyasla nispeten yliksek
standart sapmaya sahip. BIST 100'de de daha yiiksek bir varyans gozlemlenmektedir.
Her bir getiri orani serisi yiiksek ¢arpiklik ve basiklik seviyeleri sergilemektedir. Bu
nedenle, her bir serinin normalligi %1 anlamlilik diizeyinde reddedilmektedir.
Shapiro-Wilk W testi sonuglar1 Tablo 2.3'te goriilebilir. Z degerlerinin oldukga yiiksek
ve W degerlerinin 0,95'ten kii¢lik olmas1 normallikten 6nemli dl¢lide sapma oldugunu
gostermektedir. Sonug olarak, secilen endekslerin her bir i¢in gilinliik getiri serilerinin
normalligi reddedilmistir. ABD, Birlesik Krallik ve Almanya'da dagilimdan daha fazla
aykir1 deger gozlemlenmektedir. Bu aykir1 degerleri spesifik olarak inceledigimizde,
hepsinin piyasalardaki pandemi donemi asir1 hareketlerine denk geldigini goriiyoruz.
Sonug olarak, bu donemi disarida birakirsak, asir1 getirilere ve biiyiik miktarda aykiri
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degerlere sahip olmak bu piyasalarin 6zellikleri olmayabilir. Ayrica, daha 6nce de
belirttigimiz gibi, Shapiro-Wilk Testi sonuglarinin 0,001'den kiiclik p-degerlerine
sahip olmasi, tiim endeksler i¢in verilerin normal dagilmadigini1 gostermektedir. Tablo
2.4, 2.5 ve 2.6'daki korelasyon matrisleri endeksler arasindaki korelasyonlar1 her bir
korelasyon i¢in Pearson's r degeri ile gostermektedir. 2013'ten 2023'e ve ozellikle
2021'den 2023'e kadar olan korelasyonlar1 inceledigimizde, yabanci endeksler
arasindaki korelasyonlarin genellikle daha yiiksek oldugu gériilmektedir. Orneklem
blytikligl 2021-2023 i¢in daha kiigiiktiir ancak bu donemde endeksler arasindaki tiim
korelasyonlar 2013-2021 donemine kiyasla daha kiigiiktiir. Ayrica, BIST'in S&P 500'e
kiyasla FTSE 100 ve DAX 40 ile daha yiiksek korelasyona sahip oldugu

goriilmektedir.

Etki tepki fonksiyonlarini inceledigimizde, tim getiri oranlarinin ABD'de S&P'deki
bir donemlik soklara duyarli oldugunu gézlemliyoruz. Ote yandan, S&P'nin getiri
oranlar1 diger iilkelerin hisse senedi piyasalarindaki soklara tepki vermemektedir.
DAX'in getiri oranlart hem ABD hem de Ingiltere piyasalarindaki soklara tepki
vermektedir. BIST'in getiri oranlar1 ise diger iilke borsalarindaki soklardan ziyade

kendi soklarina duyarlidir.

Etki tepki fonksiyonlarinin analizleri, tiim getiri oranlarinin endekslerdeki bir
donemlik soklara duyarli oldugunu gostermistir. Amerikan endeksi S&P'nin getiri
oranlar1 diger iilkelerin hisse senedi piyasalarindaki soklara tepki vermemektedir.
DAX'in getiri oranlari ise hem ABD hem de Ingiltere piyasalarindaki soklara tepki
vermektedir. BIST'in getiri oranlar1 incelendiginde, diger iilke borsalarindaki

soklardan ziyade kendi soklarina duyarli oldugu goriilmektedir.

Endeksler arasindaki kosullu korelasyonlar incelendiginde, Avrupa piyasalarindan
FTSE 100, DAX 40 ve BIST 100'in gorece yiiksek kosullu korelasyona sahip oldugu
goriilmektedir. Ozellikle DAX 40 ile BIST 100 arasindaki korelasyon giicliidiir. Bu
Avrupa endeksleri ayn1 zamanda sifirdan farkli korelasyonlara sahiptir, bu da daha
yakin ekonomik ortamda daha benzer hareketlere isaret etmektedir. Ote yandan, tiim
endeksler S&P 500 ile negatif kosullu korelasyon dénemlerine sahiptir. Bu durum son
doneme 06zgli olmamakla birlikte 6zellikle 2021 sonrasinda sik¢a negatif sonuglar
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gdérmekteyiz. Ayrica 2021 sonrasinda BIST 100 ile Ingiltere ve Almanya'nin diger iki
endeksinin S&P 500 ile negatif oldugu donemler disinda daha diisiik pozitif
korelasyona sahip oldugu goriiliiyor. DAX 40 ve FTSE 100'in korelasyonlarinda
BIST 100'e gore bir degisiklik gérmiiyoruz.

Sonug olarak, para politikas1 ve makroekonomik degisim donemlerini igeren analiz,
BIST 100 endeksinin diger lilke borsalarindaki soklara kars1 diger endeksler kadar
duyarli olmadigim1 ortaya koymaktadir. Sonuc¢lar BIST'in kendi soklarina duyarh
oldugunu gostermistir. Ayrica, Tiirkiye piyasast Almanya ve Birlesik Krallik ile olan
yiiksek kosullu korelasyonunu korumaktadir. Oztek (2013)'in sonuglarma benzer
sekilde, BIST 100, DAX 40 ve FTSE 100 arasindaki kosullu korelasyonlar ytiksektir.
Bu kosullu korelasyon, son yillarda BIST'1 S&P ile karsilastirdigimizda daha kiigiik
ve daha siklikla negatif goriinmektedir. Ancak bu ayrisma DAX ve FTSE icin de
gecerlidir. Dolayisiyla, Avrupa piyasalar ile yiiksek korelasyona sahip olan Tiirkiye
piyasasinin benzer dinamikler gosterdigi ve Avrupa piyasalarindan ayrigmadigi

sonucuna varabiliriz.
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