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Abstract 
 
Investors should be aware of the information flow across the markets to develop investment 
policies. The volatility spillover relationships between spot and futures markets includes 
significant knowledge for the composition of optimal portfolios. In the present study, the 
relationship between spot and futures markets in Turkey was investigated based on BIST 30 
index end-of-day price data for the period between February 2, 2006, and April 30, 2020. 
  
The volatility spillover effects and the time-varying dynamic conditional relationships 
between the markets were investigated with the DCC-GARCH model. The findings reveal the 
existence of a two-way volatility spillover between markets and a strong dependency between 
markets’ return volatilities. In addition, the effect of negative and positive shocks on market 
volatility was analyzed with the GJR-GARCH model and the results demonstrated that both 
markets responded strongly to negative shocks when compared to positive shocks. 
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BİST 30 VADELİ İŞLEM ve SPOT PİYASALARI ARASINDA VOLATİLİTE 
YAYILIMI İLİŞKİSİ: DCC-GARCH ANALİZİ5 

 
Öz 
 
Yatırım politikalarını piyasalara gelen bilgi akışı doğrultusunda hazırlayabilmek yatırımcılar 
için son derece önemli bir olgudur. Optimal portföy oluşturma anlamında, spot ve vadeli 
işlem piyasaları arasındaki volatilite yayılımı ilişkisi önem taşıyan konulardan bir tanesidir. 
Bu çalışmada, BIST 30 endeksi için spot ve vadeli işlem piyasaları arasındaki volatilite 
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yayılımı ilişkisi, 2 Şubat 2006 - 30 Nisan 2020 dönemine ilişkin gün sonu fiyatları 
kullanılarak araştırılmıştır.  
 
Çalışmada piyasa getiri volatiliteleri arasındaki yayılım ve dinamik koşullu korelasyon ilişkisi 
DCC-GARCH yöntemi kullanılarak analiz edilmiştir. Elde edilen bulgular, piyalara ait 
volatilite değişimleri arasında karşılıklı bir nedensellik ilişkisinin varlığını ve söz konusu 
değişkenler arasında güçlü bir bağımlılığın olduğunu ortaya koymaktadır. Ayrıca, negatif ve 
pozitif şokların piyasa volatiliteleri üzerindeki etkisi GJR-GARCH modeli ile analiz edilmiş ve 
söz konusu piyasaların kendilerine ait negatif şoklara, pozitif şoklara kıyasla daha yüksek bir 
tepki verdiği sonucuna ulaşılmıştır.  
 
Anahtar Kelimeler: Vadeli İşlem Piyasaları, Spot Piyasalar, Volatilite Yayılımı, BIST 30 
Endeksi, DCC-GARCH Modeli. 
 
JEL Kodları: G10, C10. 
 
“Bu çalışma Araştırma ve Yayın Etiğine uygun olarak hazırlanmıştır”. 
 

1. INTRODUCTION 
 
The main function of derivatives is to provide certain financial instruments to protect 
individuals and institutions against adverse price movements (Karabıyık & Anbar, 2010: 342). 
An investor could employ derivatives to avoid asset price risks by selecting a derivative 
contract drawn for the specific asset or another closely associated asset (Chambers, 2008: 
154). Derivative contracts could be drawn for spot market instruments such as commodities, 
stocks, bonds, and indices (Chance & Brooks, 2013: 13). Thus, due to the increase in 
uncertainty in financial markets and fluctuations in asset prices, the derivative markets 
exhibited a rapid global expansion, and spot markets became a significant topic of discussion 
in finance. It was reported that volatility spillover was a factor in the relationship between 
derivatives and spot markets (Çelik, 2012: 9).  
 
Volatility, which reflects significant changes in the value or price of any variable when 

compared to a certain average, is a frequently discussed concept in financial markets in recent 

years. In general, the magnitude and frequency of the fluctuations in the value or price of any 

financial asset is called volatility (Özden, 2008: 340). Volatility could be broadly described 

with the concepts of being volatile or unstable. In other words, volatility could be described as 

the fluctuations in a variable in the presence of certain factors. Thus, it could be suggested 

that the higher the fluctuations, the higher the volatility of a variable over a certain period 

(Daly, 2008: 2378). The phenomenon of volatility could be observed in stocks, market 

indexes, exchange rates, and especially inflation in developing countries. Stock prices are 

important in financial markets since they broker the needs of individuals or institutions who 

are in need of liquidity and those with excess liquidity. Because the stock price volatility 

could disrupt the financial system and negatively affect the economic performance. Thus, 

financial market volatility focuses on the stock market (Akay & Nargeleçekenler, 2006: 7). 
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Stock market volatility, which reflects the ups and downs in stock prices or stock market 

indices in a certain period, is a common phenomenon in stock markets, and it indicates 

unpredictable variations in stock prices (IMF, 2003: 62; Sadiq et.al., 2013: 426). Stock 

markets have an important role in sustainable economic development, promoting capital 

formation and economic growth (Imegi, 2014: 80). However, stock market volatility may also 

pose a problem especially in emerging economies where high volatility in prices could lead to 

market capital erosion (Ghufran, Awan, Khakwani & Qureshi, 2016: 1). 

 

Volatility is a common phenomenon in stock markets and measures unpredictable variations 

in stock prices. Based on the approach that stock price volatility is a measure of the new data 

arrival rate, the real asset value is expected to change with the introduction of new 

information and its transmission to the market. Investors, brokers, academicians and 

regulators are interested in volatility not only because it is a measure of risk and affects the 

corporate value, but also the variations in prices reflect important news about the corporations 

(Sadiq et. al., 2013: 426). Thus, asset price volatility, although inevitable, is not an absolutely 

undesirable phenomenon. Because volatility reflects the pricing and risk transfer processes 

that arise as conditions change. In fact, when financial markets do not respond to changing 

conditions (e.g., policy changes or shocks), this could lead to financial resource 

misappropriation. However, volatility induced financial instability could also lead to certain 

costs. Furthermore, a sudden increase in volatility would pose a greater threat to financial 

stability when compared to sustained high volatility. This indicates that policy makers and 

market players should focus on the reduction of instability, characterized by an unexpectedly 

strong increase in volatility, rather than controlling the overall volatility (IMF, 2003; 426). 

 

The recent global increase in stock price volatility led to an increasing number of studies on 
the factors that fed price variations and volatility (Imegi, 2014: 81). It was reported that stock 
price volatility could occur due to variations in company value induced by certain movements 
in macroeconomic indicators that could affect corporate value. Thus, an increase in stock 
price volatility could be the result of increased volatility in these macroeconomic factors 
(Hamilton & Gang, 1996). Furthermore, it was also argued that several factors such as 
cyclical status of the economy, financial crises, financial liberalization, political uncertainties, 
and transaction volume could have positive or negative effects on stock market volatility 
(Schwert, 1989; Nelson, 1996; Kassimatis, 2002: 389; Wang & Lin, 2008: 545; James & 
Karoglou, 2010: 477; Imegi, 2014: 81-82; Ching & Hsieh, 2014: 219; Pak, Kim, Song & Kim, 
2015: 145; Danielsson, Valenzuela & Zer, 2016; Mathy, 2016: 167; Gulia, 2016: 96). 
However, there are also company-specific factors that affect stock prices such as corporate 
performance, changes in board of directors, appointment of new management, dividends, 
earnings per share, and expected returns (Imegi, 2014: 81; Kurz, Jin & Motolese, 2005).  
 
Furthermore, there could also be a relationship between volatility of the markets in the 
presence of a correlation between derivatives and spot market prices (Imegi,2014: 81; Kurz, 
Jin & Motolese, 2005). Due to the rapid growth in futures markets, the impact of derivative 
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instruments on spot market volatility has been constantly investigated (Bhaumik, Karanasos 
& Kartsaklas; 2016: 24-25). As is known, futures markets and underlying spot markets are 
closely associated via the arbitrage process. However, in the theoretical literature, there are 
two main views on the effect of the initiation of futures transactions on the volatility of the 
underlying spot market. Based on the first approach, the initiation of derivative transactions 
has a positive effect on spot market volatility, since the derivative products are the most 
effective tool for risk-averse investors to transfer the associated risks to other investors, and 
the undertaking of the risk by more informed investors reduces volatility (Bhamra & Uppal, 
2009: 2303-2304). Furthermore, futures markets have a balancing effect on the underlying 
spot market, since futures transactions improve the price discovery process, which reflects 
statistically significant employment of historical returns in one market to predict the future 
returns in another, improving market efficiency, market depth, and information flow. Futures 
market players are more informed when compared to spot market customers, and futures 
prices transfer knowledge to the relatively less informed spot market partakers. This leads to a 
stabilizing effect in the spot market (Cox, 1976; Danthine, 1978; Danthine, 1978; Hiraki, 
Maberly & Takezawa, 1995; Bohl, Diesteldorf & Siklos, 2015: 210).  
Based on the second view, national economic growth increases the number of financial 
investment instruments, and globalization increases the interaction between the markets. 
Thus, the initiation of derivative transactions has an upward effect on spot market volatility. 
Researchers advocating this view argue that futures trading has made the underlying spot 
market unstable and increased the spot market volatility due to the influence of uninformed 
investors. Thus, uninformed investors attracted by relatively low transaction costs, high 
leverages, and short-selling opportunities cause noise in discovery price and reduce the 
information contained in the price. This leads to an increase in spot market volatility (Cox, 
1976; Danthine, 1978; Danthine, 1978; Hiraki, Maberly & Takezawa, 1995; Bohl, Diesteldorf 
& Siklos, 2015: 210). 
 
In addition to the impact of the initiation of futures market transactions on the underlying spot 
market volatility, another subject examined in parallel with this issue is the mutual volatility 
interaction or in other words, the volatility spillover between markets. Volatility spillover is 
the spillover of the volatility shocks in a particular market to the volatility of another market 
in the subsequent trading period. (Sakthivel & Kamaiah, 2010: 82). Volatility spillover is 
important for studies on knowledge transfer between the markets and acts as a source of 
information that investors react to, leading to new expectations about risks and revenues. In 
other words, the investigation of the volatility spillover between markets is also a method to 
research informational activity in markets. Thus, it could be suggested that the market as the 
source of volatility also affects knowledge (Gök & Kalaycı, 2014: 110). When a futures 
market possesses effective knowledge, spot price volatility would change as the flow of 
information from the futures market increases. In other words, if the futures market provides 
knowledge transfer, it would lead to the spread of volatility to the spot market. When the spot 
market is more efficient in the transfer of knowledge, then volatility spillover would occur 
from the spot market to the futures market. In summary, the increase in the flow of 
information to a market would increase the volatility in the market, and volatility would 
spread to other associated markets due to the arbitrage mechanism (Malhotra & Sharma., 
2016: 134). The main characteristic of volatility spillover is the rapid transfer of information 
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between the markets and successive changes in (short-term) return volatility (Bose, 2007: 
158).  
 
Futures contracts are among the most important tools employed to protect investors against 
stock market risks. In addition to the hedging and price discovery functions, futures contracts 
are important components of investor portfolios and contribute to the market growth due to 
their effects on asset allocation efficiency. In this respect, according to the view that the 
futures market balances the spot market, futures trading will be able to improve the quality of 
information and increase price efficiency; thus reduce the spot market volatility to a certain 
degree. However, the alternative view that the futures market destabilizes the spot market also 
claims that uninformed investors may potentially cause noise in the futures market, which 
indirectly leads to an increase in the spot price volatility (Xie & Huang, 2014: 167). The 
increase in spot price volatility due to futures transactions would be reflected in the flow of 
information created by several futures market players. The fact that the futures market plays a 
leading role in the information transfer process would lead to the spread of volatility from the 
futures market to the spot market. In contrast, when the spot market is more efficient in 
information transfer, volatility spillover would take place from the spot market to the futures 
market (Malhotra & Sharma, 2016: 134).  
 
Also, the impact of speculation should be emphasized on the volatility spillover between spot 
and futures markets. Theoretically, two opposing views were argued on the effects of futures 
transactions on spot price volatility. The first approach posits that speculative transactions 
would reduce spot market volatility. The proponents of the view argued that spot market 
players could protect their positions against risks only due to the additional liquidity induced 
by the speculators in the futures market. Further liquidity in the futures market would reduce 
trading costs when buyers and sellers could buy and sell continuously in the futures market 
for a reasonable cost. In the lack of liquidity, market participants would encounter high 
transaction costs. In other words, the liquidity in the futures market protects the market 
participants, who are the actual owners of the commodity or the financial asset, against the 
negative price movements (Sakthivel & Kamaiah, 2010: 82; Malhotra & Sharma., 2016: 134). 
 
As is known, speculators who aim for higher profits in futures markets assume the risks 
transferred by those who avoid the risks. Thus, spot price volatility may decrease due to the 
transfer of risks between the investors with different objectives. Because this would eliminate 
risk premiums in spot prices. Speculation in futures would not have a negative impact on spot 
market stability when speculators are well informed. The purchases of these investors would 
increase the prices when the prices are low and would decrease the prices when the prices are 
high. As a result of these transactions, the prices would be balanced. Thus, it was suggested 
that profitable speculative transactions reduce spot market volatility. According to the 
alternative view, the existence of speculators without adequate knowledge may lead to herd 
behavior, increasing market volatility. Speculators could manipulate and influence futures 
prices by trading large volumes in futures markets. Furthermore, price variations that lead to 
high volatility are communicated to the spot market through the arbitrage mechanism. 
Therefore, futures trading would aggravate spot market volatility. (Sakthivel & Kamaiah, 
2010: 82; Malhotra & Sharma., 2016: 134). 
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Consequentially, examining the volatility spillover between the markets is important in terms 
of financial stability perspective and the links between the markets may have an impact on the 
success of the policies implemented in the financial markets. In addition, investigation of the 
volatility spillover between financial markets is important as it is a source of information 
where volatility generates new expectations for risks and returns. 
 
1.1. Literature Review 
 
The initial studies on volatility spillover between spot and futures markets focused on markets 
in the USA. Thereafter, the volatility spillover effect was investigated in several developed 
and emerging country markets. It could be suggested that the findings of the studies on 
volatility spillover between futures and spot markets demonstrated a highly heterogeneous 
structure in both developed and emerging country markets.  
Koutmos and Tucker (1996) investigated the volatility correlation between S&P 500 index 
spot and futures market returns with the end-of-day price data for the April 1, 1984-December 
12, 1993 period and two-variable error-corrected E-GARCH model. The findings revealed 
that daily volatility was predictable in both markets based on previous market price changes. 
Furthermore, the spot market volatility was an asymmetric function of the historical price 
variations. Also, the same was observed in the futures market. It was observed that price 
changes in the futures market affected spot market volatility asymmetrically. 
 
Chatrath, Christie-David and Dhanda (2002) analyzed the volatility spillover relationship 
between S&P 500 index futures and spot markets using intra-daily 15-minute frequency data 
for the period between Jan/1993 and Dec/1996 with the two-variable GARCH model. The 
findings showed that there was a two-way volatility spillover between markets, but also 
volatility transmission from futures market to spot market was stronger. Thus, the role of the 
futures market was more significant in information transfer. It was also determined in the 
study that the reaction of the futures market to negative shocks was stronger when compared 
to the reaction to positive shocks.  
 
Lafuente-Luengo (2009) investigated the volatility spillover between S&P 500 index spot and 
futures markets using intra-daily 15-minute frequency data for the January 17, 2000 - 
November 26, 2002 period. Empirical findings revealed a one-way causality between market 
volatilities, and the spillover effect was from the futures market to the spot market. 
Bhar (2001) investigated the volatility spillover between AOI index futures returns and 
underlying spot index revenues, and whether market volatility exhibited an asymmetrical 
behavior in Australian markets using the end-of-day price data for January 1989-December 
1998 period with the two-variable EGARCH model. The findings demonstrated that the 
parameters that measured the effect of short-term deviations on conditional variance were 
positive in both markets; however, these were statistically significant only for the spot market. 
It was also found that volatility was asymmetric for the futures market returns. The findings 
on the permanence of volatility indicated that volatility shocks had a strong permanence trend 
and were higher in futures returns. Due to the cross-market impact of historical price changes, 
it was observed that declines in the futures market led to higher reactions to volatility in the 
spot market when compared to market gains.  
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Lin et. al. (2002) studied the volatility spillover between TAIEX index futures and spot 
markets with the VECM and EGARCH models using the intra-daily five-minute frequency 
data for the January 5, 1999-March 31, 2000 period. The EGARCH model results revealed 
that the reaction of both markets was asymmetric to the news and there was a two-way 
volatility spillover between the markets. In other words, the penetration of the negative 
information to the market led to higher volatility when compared to positive information, and 
this was observed not only in the relevant market but also in the other market due to the 
spillover effect. 
Wang and Chen (2007) examined the volatility spillover relationship between the TAIEX 
index spot and futures markets using multivariate GARCH-M MSKST model, using intra-
daily five-minute frequency data for the period between July 1-December 31, 2003. Analysis 
findings revealed that the futures market shocks increased the spot market volatility, similarly, 
the spot market price changes were effective on futures market volatility. The two-way 
volatility spillover in question refers to the existence of a mutual flow of information between 
the spot and the futures markets. However, it was stated that the futures market was more 
efficient in terms of knowledge. 
 
Patra and Mohapatra (2011) investigated the volatility spillover between CNX NIFTY index 
spot and futures returns with the intra-daily one-minute frequency data for January 1-
December 31, 2010 period using the GARCH model. In the study, it was determined that 
there was a two-way volatility spillover between the markets. However, it was also revealed 
that the intraday volatility in spot market returns had a stronger leading effect in predicting the 
movements in futures market intraday volatility. 
 
Zhou and Wu (2016) analyzed the volatility spillover between CSI 300 index futures and spot 
markets using the intra-daily five-minute frequency data for January 4 - September 31, 2013 
period with four multivariate MGARCH models (DCC, CCC, Diagonal and BEKK 
MGARCH). The analysis findings demonstrated that different models exhibited different 
outcomes. There were no volatility spillovers between markets based on the Diagonal model, 
while BEKK, CCC and DCC models revealed significant volatility spillover evidence 
between the markets. In the study, it was reported that the most suitable model for the dataset 
was the DCC-MGARCH. Based on the model, there was a two-way volatility spillover 
between the markets. Furthermore, it was determined that volatility spillover impact was 
negative from the spot to the futures market. In other words, the spot market volatility tended 
to reduce the conditional futures market volatility. However, the reverse volatility spillover 
tended to increase the conditional spot market volatility.   
 
Tokat and Tokat (2010) studied the volatility spillover relationship between ISE 30 index 
futures and spot markets using end-of-day pricing data for the period of February 2005-June 
2009 using two-variable GARCH-BEKK model. The findings obtained indicated that the 
volatility transmission channel worked more efficiently from the spot market to the futures 
market. Accordingly, ISE 30 index futures market volatility was directly and indirectly 
influenced by historical volatility of the spot market. On the other hand, the spot market 
volatility, was indirectly influenced by the volatility of futures market in addition to its own 
shocks and historical market volatility. In addition, it was observed that there was a two-way 
information flow between these markets, and this situation showed an asymmetric behavior. 
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Özdemir (2011) investigated the causality between ISE 30 index futures and spot markets 
using the end-of-day price data for the May 2, 2005-July 30, 2010 period with the Granger 
causality test. The study findings revealed a two-way causality between market volatilities. 
Furthermore, in the EGARCH analysis, it was determined that the impact of the negative 
news flow was higher on the spot market volatility when compared to the positive news flow. 
 Okur and Çevik (2013) studied volatility spillover between ISE 30 index futures and spot 
markets using the intra-daily five-minute frequency data for the May 1, 2006-May 31, 2010 
period with the causality test developed by Hong (2001) and Hafner and Herwartz (2006) and 
the GARCH model. The Hong causality test revealed that there was causality from the spot 
market towards the futures market when the effect of structural breakages is ignored, and the 
spot market affected the futures market in the 15-minute frequency. The Hafner and Herwatz 
test results confirmed the above-mentioned correlation. However, in the GARCH model 
where structural breakages were taken into account, a two-way volatility spillover between 
the markets was determined. Despite the contradicting findings, the authors suggested that the 
spot market played a paramount role in the processing and transfer of knowledge. 
 
Gök and Kalaycı (2014) studied the volatility spillover between ISE 30 index futures and spot 
markets using the intra-daily one-minute frequency data for the January 2, 2010 - May 18, 
2012 period with the VECM-GARCH(1,1)-BEKK model. The study findings revealed a two-
way transfer between the futures and spot market volatilities. Furthermore, it was observed 
that the spot market volatility was more persistent when compared to that of the futures 
market. However, based on the cross-market shocks and variance spillover, it was determined 
that the lagged market volatility was more effective on market volatility when compared to 
the cross-market volatility spillover. Also, it was determined that the impact of the futures 
market delayed shocks was higher on the futures market, in contrast, the spot market was 
more open to the effect of cross-market shock transfers. 
 
2. METHODOLOGY  
 
2.1. The Data Set  
 
The study dataset included the BIST 30 (XU030) index end-of-day closing prices and futures 
contracts based on the same index (F_XU030) for the February 2, 2006 - April 30, 2020 
period. The data were obtained from the Borsa Istanbul Historical and Reference Data 
Platform. 
In the study, to avoid the impact of weak transactions in the futures market, the most 
concurrently traded futures contracts were analyzed on any given day. The data for the futures 
contract with the highest trading volume and closest contracts to this volume were determined 
in the analysis since the closest futures contracts were generally the most active contracts and 
included more information when compared to the prices of the further futures contracts. 
Furthermore, to avoid the expiration effect, when the trade volume of the closest futures 
contract at the closest time to the date of maturity was lower than the trade volume of the 
second closest futures contract, the second closest futures contract data were employed 
(www.borsaistanbul.com). 
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2.2. Research Methodology 
 
One of the most important constraints in symmetric ARCH and GARCH volatility models is 
the assumption that positive and negative shocks would have the same effect on variance. In 
these models, only the magnitude of the shock is important, and its sign is ignored. However, 
the majority of the previous studies revealed that negative shocks that represented bad news in 
financial markets had a greater impact on volatility when compared to positive shocks that 
represented good news (Koutmos ve Tucker, 1996; Tse, 1999; Bhar, 2001; Lin et al., 2002; 
Bose, 2007; Özdemir, 2011). Thus, asymmetric conditional heteroscedasticity models that 
addressed different effects of the negative and positive shocks, namely, the asymmetric 
effects are required (Özden, 2008: 344). 
 
One of the models that analyze the impact of asymmetric effects on volatility is the GJR-
GARCH model (Glosten et.al.,1993). The GJR-GARCH model, where the standard GARCH 
structure is preserved, is an extended GARCH model with the addition of a dummy variable 
to measure the impact of asymmetry. The model assumes that the impact of negative news 
flow (negative shocks, ut-1<0) on conditional variance would be higher than the effects of 
positive news flow (positive shocks, ut-1>0) on conditional variance, and this effect is 
measured by the  Dt−i dummy variable added to the standard GARCH model. A significant 
difference in the approach is the inclusion of the Dt−i dummy variable in the model with a 
value of 1 when ut-1 is negative; otherwise, it will be 0 when ut-1 is positive. Thus, the GJR-
GARCH model could determine the impact of good and bad news on conditional variance. 
The GJR-GARCH (p, q) model is presented in Equation (1). In the equation, if γ𝑖𝑖 ≠ 0, then the 
effect of the next news would be different. Furthermore, when the effect size of the positive 
news flow is α𝑖𝑖, then the effect size of a negative news flow will be α𝑖𝑖 + γ𝑖𝑖. When γ𝑖𝑖 > 0, the 
impact of the negative news on volatility will be greater than the impact of the positive news. 
In other words, a negative shock will cause more volatility than a positive shock. On the other 
hand, when γ𝑖𝑖 = 0, then the effect of the next news on volatility will not be asymmetrical, and 
the GRJ-GARCH model will be equal to the GARCH model (Dutta, 2014; Enders, 2015). 
 

ℎ𝑡𝑡
2 = ω + ∑ β𝑗𝑗ℎ𝑡𝑡−𝑗𝑗

2
𝑝𝑝

𝑗𝑗=1
+ ∑ α𝑖𝑖

𝑞𝑞

𝑖𝑖=1
𝑢𝑢𝑡𝑡−𝑖𝑖

2

+ ∑ γ𝑖𝑖

𝑞𝑞

𝑖𝑖=1
 D𝑡𝑡−𝑖𝑖𝑢𝑢𝑡𝑡−𝑖𝑖

2                                                                                 (1) 

Correlations between financial asset returns, risks, and volatilities are the fundamental factors 
in the determination of optimal investment strategies, especially those aim to protect the 
investors against risks (Changa, McAleer & Tansuchat, 2013: 117). Thus, univariate volatility 
models are inadequate in the analysis of time-varying correlations between the assets, and 
univariate volatility models led to the development of multivariate GARCH models that were 
required for in-depth financial analysis (Hinojales and Park, 2011:190). One of these methods 
was the DCC (Dynamic Conditional Correlation) GARCH model, which was an extended 
version of the CCC (Constant Conditional Correlation) GARCH model, developed by 
Bollerslev (1990), and then improved by Engle (2002). 
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The DCC GARCH model allows the determination of time‐varying dynamic conditional 
correlation coefficients between two variables and provides more detailed data when 
compared to unconditional correlation analysis in time-varying co-movements. The 
estimation is conducted in two stages in the model. In the first stage, the volatility of each 
variable is predicted with univariate GARCH models. In the second stage, the DCC model 
conditional correlation parameters are determined with the standardized residuals obtained in 
the first stage (Kotkatvuori-Örnberg, 2016: 62). 
 
Engle discussed this procedure for a return (r) vector with k observation that should be 
multivariate and with normal distribution as follows (Engle, 2002: 342): 
 
rt | Φt−1 ~ N (0, Ht )                                                                      (2) 
 
Here Ht is the conditional variance-covariance matrix and calculated with Equation (3). This 
matrix is obtained with the Dt matrix, a k × k dimensional diagonal matrix that includes time-
varying standard deviations, and the Rt, also a k × k dimensional time-varying correlation 
matrix (Bodnar and Hautsch, 2016: 44): 
 
Ht ≡ DtRtDt                                                                                           (3) 
 
Here, Dt matrix is derived from the univariate GARCH (p, q) structure presented in Equation 
(4) (Hemche, Jawadi, Maliki, Cheffou, 2016: 294). 
 

ℎ𝑡𝑡 = ω + ∑ β𝑗𝑗h𝑡𝑡−𝑗𝑗

𝑝𝑝

𝑗𝑗=1
+ ∑ α𝑖𝑖

𝑞𝑞

𝑖𝑖=1
𝑢𝑢𝑡𝑡−𝑖𝑖

2                                                                                                      (4) 

 

Each return vector is proportioned to its conditional standard deviation (√ ℎ𝑖𝑖𝑡𝑡), to obtain the 
standardized return vectors (ut = Dt

-1rt). Thus, the dynamic correlation specification in 
Equations (5) and (6) is achieved, where �̃�𝑄t is the unconditional covariance matrix of error 
terms. Furthermore, for α*

m and β*
n parameters, ∑ α𝑚𝑚

∗
𝑚𝑚 +  ∑  β𝑛𝑛

∗
𝑛𝑛 < 1  limitation is valid. 

This specification, determined by Engle (2002), is referred to as the DCC(m,n) model. Here, 
volatility component Dt and correlation component Rt are obtained with the respective 
maximization of the likelihood functions; hence the two-step estimation procedure (Engle, 
2002: 342). 
 

𝑄𝑄𝑡𝑡 = (1 − ∑ α𝑚𝑚
∗

𝑚𝑚
−  ∑  β𝑛𝑛

∗

𝑛𝑛
) �̃�𝑄 +  ∑ α𝑚𝑚

∗

𝑚𝑚
(u𝑡𝑡−𝑚𝑚 𝑢𝑢𝑡𝑡−𝑚𝑚

′ )

+ ∑  β𝑛𝑛
∗

𝑛𝑛
Q𝑡𝑡−𝑛𝑛                                                (5) 

 
Rt = diag (Q)-1 Q1diag(Q)-1                                                                                    (6) 
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3. RESULTS 
 
In the present, various effects of negative and positive shocks on market volatility, spillover 
effects between market return volatility, and time-varying dynamic conditional correlations 
were analyzed. 
  
For this purpose, the series unit root test was conducted with the ADF unit root test. It was 
concluded that the trend and intercept model for both series was the correct model for the 
ADF unit root test, and the test results are presented in Table 1. Akaike Information 
Criterion (AIC) was employed to determine the optimal lag. 
 
Table 1: ADF Unit Root Test Results 
      t-İstatistiği Prob. 

 
  

LogSpot LogVadeli LogSpot LogVadeli 

ADF Test İstatistiği 
  

-3.246306 -3.353273 0.0757 0.0580 

Kritik değerler 

1% -3.96142     

5% -3.41146     

10% -3.12759     

 
The review of the ADF unit root test results demonstrated that the test statistics for the level 
values in both series were lower when compared to MacKinnon's (1996) critical values. Thus, 
the null hypotheses that the series included unit-roots or were not stationary at that level could 
not be rejected. The test statistics after the first differences of the series were taken were 
rejected since they were smaller than the critical values, and the alternative hypothesis that the 
series were stationary was accepted at 10% statistical significance. 
 
Return series included in Equations (7) and (8) were obtained with the logarithmic first 
differences of the end-of-day price series for the variables. The return series are presented in 
Graphs 1 and 2, where the X-axis is the time, and the Y-axis reflects the returns. 
 
ΔS𝑡𝑡 = S𝑡𝑡- S𝑡𝑡−1 =    ln(Ps,t)- ln(Ps,t-1) = ln(Ps,t / Ps,t-1) = RS,t                                                        (7) 
 
ΔV𝑡𝑡 = S𝑡𝑡- V𝑡𝑡−1 =    ln(Pv,t)- ln(Pv,t-1) = ln(Pv,t / Pv,t-1) = Rv,t                                                       (8) 

                 
Graph 1: Spot Market Return Series      Graph 2: Futures Market Return Series 
 

VOLATILITY SPILLOVER BETWEEN BIST 30 FUTURES
and SPOT MARKETS: A DCC-GARCH ANALYSES 



12
12 

 

Before the two-vector autoregression (VAR) model where the spot and futures market returns 
were the dependent variables was estimated, results presented in Table 2 were determined 
with the lag length selection criteria based on VAR analysis to determine the adequate lag for 
the VAR models. Thus, it was suggested that the second lag length indicated by the Schwartz 
information criterion and supported by the Hannan-Quin information criterion was the 
suitable lag for the model. 
 
Table 2: Lag Length Selection Criteria in VAR 
Lag LogL LR FPE AIC SC HQ 

0 16807.98 NA 1.32e-08 12.46734 -12.46297 -12.46576 
1 17086.32 556.0695 1.08e-08 12.67086 -12.65773 -12.66611 
2 17157.03 141.1591 1.02e-08 12.72035 - 12.69847* - 12.73131* 
3 17171.69 29.22846 1.02e-08 12.72825 -12.69762 -12.72717 
4 17183.11 22.77190 1.01e-08 12.73376 -12.69437 -12.71952 
5 17188.87 11.48033 1.01e-08 12.73507 -12.68693 -12.71766 

 
Estimations obtained with the VAR model are presented in Table 3. Thus, it was observed 
that the coefficients for all lagged values were statistically significant in both models. This 
indicated that both market returns were affected both by their own and other market lagged 
values (Zhou & Wu, 2016: 1012). Consequently, it could be suggested that there was a 
causality between the futures and spot market returns in BIST 30 index. 
 
Table 3: VAR Model Results 

 
Dependent Variable: Spot 

Market Return 
Dependent Variable: 

Futures Market Return 

 
ΔGS ΔGV 

ΔGS (-1) -0.19105 0.28661 

 
(0.05318) (0.05475) 

 
[-3.59239] [ 5.23470] 

ΔGS (-2)   

 
-0.06231 0.12956 

 
(0.03014) (0.05454) 

ΔGV (-1) [-2.06735] [ 2.37536] 

   
 

0.20741 -0.27275 
ΔGV (-2) (0.05164) (0.05317) 

 
[ 4.01654] [-5.13032] 

   C 0.09551 -0.10942 

 
(0.04265) (0.05325) 

 
[ 2.23944] [-2.05495] 

 (Values in square brackets are t statistics.) 
 
To determine the direction of causality between the market returns, Granger Causality Test 
was applied on the VAR model to obtain the short-term correlation between the price series, 
and the findings are presented in Table 4. 
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Table 4: VAR Granger Causality / Block-Exogeneity Test Results 

Panel A 
H0: Futures market return changes does not Granger cause spot  
market return    changes 

 
Chi-Square : 16.136 Prob : [0.0003] 

Panel B 
H0:  Spot market return changes does not Granger cause futures  
market return changes 

 
Chi-Square: : 25.572  Prob : [0.0000] 

 
Panel A in Table 4 demonstrated that the null hypothesis that the variations in BIST 30 index 
futures returns did not lead to the price variations in the BIST 30 index was rejected at 1% 
significance level. Furthermore, in Panel B, it was observed that the null hypothesis that the 
variations in BIST 30 index returns did not lead to price variations in BIST 30 futures 
contracts was rejected at 1% statistical significance. Thus, based on the Granger causality test 
results, a two-way causality was determined between the variations in BIST 30 index and 
BIST 30 index futures returns. The absence of the one-way causality between spot and futures 
market returns demonstrated that one of these markets did not lead to the other one, i.e., there 
was no lead-lag correlation between the markets. 
 
In the study, before the volatility was modeled, whether BIST 30 index spot and futures 
market return series error terms included sequential dependence and autoregressive 
conditional heteroscedasticity effect (ARCH effect). Ljung-Box Q statistics and Q2 statistics 
were applied for 1, 4, 8, and 12 lags, and their p-values are presented in Table 5. Q statistics 
were employed to determine whether there was an autocorrelation in the error terms. The 
findings demonstrated that the null hypothesis that there was no autocorrelation in all lagged 
values for both series was not rejected (p>0.05). Q2 statistics for the squared errors employed 
to determine the existence of the ARCH effect demonstrated that the null hypothesis that error 
terms did not have an ARCH effect in all lagged values in both series was rejected at 1% 
significance level. These findings demonstrated that (G)ARCH-type models should be used in 
volatility models. 
 
 Table 5: Test Results for Error Terms 

Error Terms  Q(1) Q(4) Q(8) Q(12) 

Spot Market 
 0.0003                               

(0.985) 
0.2467                                 
(0.993) 

11.602 
 (0.170) 

19.835                             
(0.070)  

Futures Market 
 0.008                               

(0.929) 
0.8391                            
(0.933) 

7.7685                           
(0.456) 

10.585                          
(0.565)  

Error Terms  Q2
(1) Q2

(4) Q2
(8) Q2

(12) 

Spot Market 
 28.260                         

(0.000) 
271.34                            
(0.000) 

489.27                              
(0.000) 

635.46                       
(0.000)  

Futures Market 
 36.926                         

(0.000) 
314.24                     
(0.000) 

550.13                         
(0.000) 

768.99                         
(0.000)  

(Values in parentheses are p-values.) 
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In the study, the GJR-GARCH model was employed to analyze the asymmetric effects on the 
volatility of the markets, and the DCC-GARCH model was employed to analyze the volatility 
spillover between the market volatilities. However, before the model was estimated, it was 
necessary to determine whether the average model residuals exhibited normal distribution. 
Thus, quantile-quantile (q-q) residual plots were drawn as presented in Graph 3, and it was 
determined that both distributions resembled a low degree of freedom in student’s t 
distribution, and did not exhibit a normal distribution. Thus, the GARCH model was 
estimated based on the student’s t distribution assumption. 
 
Graph 3: Quantile-Quantile (q-q) Plots of VAR Residuals 

      
                     Spot Market          Futures Market   
 
The results of GJR-GARCH and DCC-GARCH models employed to estimate the volatility of 
BIST 30 index spot and futures markets are presented in Table 6. 
In the GJR-GARCH model, it was assumed that a negative news flow (negative shocks, ut-

1<0) would have a higher impact on volatility when compared to a positive news flow 
(positive shocks, ut-1>0). Thus, if γ𝑖𝑖 > 0, then the impact of negative news on volatility would 
be greater than the impact of positive news. In other words, an asymmetric or leverage effect 
would be observed, where the effect size of the positive news flow is α𝑖𝑖𝑖𝑖, and the effect size of 
the negative news flow is α𝑖𝑖𝑖𝑖 + γ𝑖𝑖. 
 
The analysis of the findings presented in Table 6 demonstrated that the γi coefficient was 
greater than 0 in both models. This revealed a leverage effect in both spot and futures markets. 
In other words, both markets reacted strongly against the negative market shocks when 
compared to the positive market shocks. The impact of the positive news flow on the spot and 
futures market volatility was approximately %3 (α11=0.03; α22=0.03), while the impact of the 
negative news flow on the spot market volatility was approximately α11 + γ1 = 0.13, it is α22 
+ γ2 = 0.09. This finding demonstrated that the impact of negative shocks was higher on the 
spot market when compared to the futures market. 
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Table 6: GJR- GARCH and DCC-GARCH Model Estimation Results 

 
Coefficient Standard Error t-statistic p-value 

           c11 0.118380    0.0411 2.877   0.0040 
           c21 0.000312 0.00026034     1.200   0.2302 

α11 0.034991    0.012282 2.849   0.0044 
α12 0.118380 0.041141 2.877   0.0040 
α21 0.089841 0.041509 2.164   0.0305 
α22 0.036049 0.010865 3.318   0.0009 
β11 0.873596 0.030055 29.07   0.0000 
β12 0.904714    0.029109 31.08   0.0000 
β21 0.968199 0.0083332 116.2   0.0000 
β22 0.910502   0.25584 3.559   0.0006 

            ρ 

 
 

0.878127 

 
 

0.0022940 

 
 

426.4   0.0000 
γ1 0.101219    0.030429 3.326   0.0009 
γ2 0.060152    0.026406 2.278   0.0228 

 
In Table 6, α11 and α22 parameters depict the permanence of short-term volatilities in the spot 
and futures markets (ARCH effect), and β11 and β22 parameters reflect the permanence of 
long-term volatilities in the spot and futures markets (GARCH effect). α12 (in the short-term) 
and β12 (in the long-term) refer to the impact of volatility spillover from the spot market to the 
futures market, while α21 (in the short-term), β21 (in the long-term) refer to the effect of 
volatility spillover from the futures market to the spot market. Furthermore, ρ is the constant 
conditional correlation coefficient between the variables. 
 
The analysis of the findings presented in Table 6 demonstrated that all parameters, except the 
c21 constant, were statistically significant. The short-term spot market volatility permanence 
was about %3 in both markets ( α 11=0.03, α 22=0.06). The long-term volatility was 
approximately β11=0.87 and β22=0.91 in the spot and the futures markets, respectively. Thus, 
it was observed that the long-term volatility permanence in both markets was close to 1, and 
played a more significant role in estimating the conditional volatility in the next period.  
 
The fact that all volatility spillover parameters were significant demonstrated that there was a 
two-way volatility spillover between the markets. This was consistent with the findings 
obtained in the VAR-Granger causality analysis that investigated the correlation between the 
market returns. The effect of volatility spillover from the spot market to the futures market 
was approximately α12=0.11 and β12=0.96 in the short and long term, respectively. The effect 
of short and long-term volatility spillovers from the futures market to the spot market was 
approximately α21=0.08 and β21=0.96, respectively. Thus, the volatility spillover effect from 
one market to the other increased the conditional volatility of the other market and was valid 
for both markets. The effect of volatility spillover from the spot market to the futures market 
was almost similar (α12=0.11), and the volatility spillover effect was in the opposite direction 
(α21=0.08). It could be suggested that the long-term volatility spillovers were similar (β12=0. 
0.90 and β21=0.96) in both markets. Thus, it could be argued that both markets played almost 
similar roles in the transfer of volatility information.  
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The analysis of time-varying dynamic conditional correlations between BIST 30 index spot 
and futures market daily return volatilities would provide detailed data on the correlation 
between the variables. In the study, time‐varying dynamic conditional correlation coefficients 
between these variables were calculated with the DCC-GARCH method. 
 
Graph 4: Dynamic Conditional Correlation Graph Between BIST 30 Spot and Futures    
Market Volatilities 

 
 
The dynamic conditional correlation between the daily return volatilities in BIST 30 index 
spot and futures markets is presented for the between February 2, 2006-April 30, 2020 period 
in Graph 4. The review of the graph would demonstrate that the correlation between the daily 
return volatilities of the variables was quite high. The constant correlation coefficient between 
the series was about 0.88 (ρ=0.878127) as presented in Table 5. The overall mean dynamic 
conditional correlation coefficient was about 0.95. It was observed that the lowest dynamic 
conditional correlation coefficient was 0.86 and the highest coefficient was 0.98. Furthermore, 
it was observed that the dynamic conditional correlation coefficient between the market return 
volatilities during August and September of 2010 dropped to the levels of the dynamic 
conditional correlation coefficients recorded during the initial phase of the futures market. 
Also, the dynamic conditional correlation coefficient between the markets decreased sharply 
in December 2018 and remained below average until June 2019. These declines indicated that 
the correlation between the BIST30 spot and futures markets weakened during the 2008 
global financial crisis and the crisis in the Turkish economy after the third quarter of 2018. 
However, the fact that this coefficient was positive and close to ‘1’ during the period of the 
analysis indicated a high dynamic conditional correlation in the same direction. In other 
words, a movement observed in the series was passed to the other series. This finding was 
consistent with the findings of the Granger causality test conducted with the VAR model. 
 
4. DISCUSSION  
 
In the present study, the volatility spillover between Turkish futures and spot markets was 
analyzed using the BIST 30 index end-of-day price data for the February 2, 2006 - April 30, 
2020 period. The present study contributed to the literature and it was different from previous 
studies conducted in Turkey since various asymmetric effects of negative and positive shocks 
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on market volatility were analyzed with the GJR-GARCH method, as well as the spillover and 
time-varying dynamic conditional correlation between the market return volatilities with the 
DCC-GARCH method. 
 
In the study, return series were obtained primarily with the logarithmic first differences of the 
end-of-day pricing series for the variables. Thereafter, the conducted VAR analysis revealed 
that both market returns were affected by both their lag values and the lag values of the other 
market. Subsequently, the causality between the market returns was tested with the Granger 
causality test in the VAR model. The analysis findings indicated that there was a two-way 
causality between the returns of the markets.  
 
The GJR-GARCH model revealed that both markets reacted strongly to the negative shocks in 
the market when compared to the positive shocks. This finding demonstrated a leverage effect 
in both spot and futures markets. Black (1976) and Christie (1982), who first suggested the 
leverage effect, determined that negative returns led to higher volatility when compared to 
positive returns. Thus, the authors suggested that a decline in the value of a financial asset led 
to a riskier entity, which in turn led to a higher increase in the volatility of the asset, which 
was christened as the leverage effect by the authors. The present study findings revealed 
leverage effects in both spot and futures markets. This could be associated with the fact that 
investors were more susceptible to negative news flows in both markets. Furthermore, the 
degree of asymmetry in the spot market was higher than in the futures market. The fact that 
the investor and the transaction volume in the spot market were relatively higher when 
compared to the futures market could be the reason for the above-mentioned finding.  
 
It was observed that the number of studies on the impact of negative and positive shocks on 
market volatility in Turkey and other emerging markets was very limited. The present study 
findings were consistent with the findings reported by Özdemir (2011) on Turkish markets, by 
Lin et al. (2002) on Taiwanese markets, and by Bose (2007) on Indian markets.  
 
It was determined in the present study that the long-term persistence of volatility in both 
markets was very close to 1, and it played a more significant role in the estimation of the 
conditional volatility of the next period when compared to the short-term volatility 
persistence. Thus, it could be suggested that daily volatility was predictable in both markets 
based on previous market price variations. Furthermore, the DCC-GARCH model 
demonstrated that there was a two-way volatility spillover between the markets, and the 
impact of the existing volatility spillovers from one market to the other increased the 
conditional volatility of the other market. In other words, there was a strong dependence 
between the markets in return volatility, and the volatility in spot and futures market returns 
could explain the other, revealing a statistically significant spillover effect. Furthermore, the 
findings indicated that both markets played an approximately equal role in the transfer of 
volatility information.  
 
The overall analysis of the GJR-GARCH and DCC-GARCH models demonstrated that a 
news flow to the market was effective on both market volatility and volatility of the other 
market. Thus, past market return shocks affected both the current market volatility and the 
current volatility of the other market. Thus, the absence of a perfect simultaneous correlation 
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between the variations in two markets was not consistent with the effective market 
hypothesis. 
 
The volatility spillover findings were consistent with the results reported by Özdemir (2011), 
and Gök and Kalaycı (2014) where the authors investigated the spillover between ISE 30 
index futures and spot market volatilities. Furthermore, in studies on emerging markets, the 
studies conducted by Sakthivel and Kamaiah (2010), Patra and Mohapatra (2011), Pati and 
Rajib (2011), and Paul and Kimata (2016) on Indian markets, Yang et al. (2012), Zhou et al. 
(2014) and Zhou and Wu (2016) on Chinese markets, and Kang et al. (2013) on South Korea 
markets reported two-way spillover between the volatilities of the scrutinized markets, similar 
to the findings reported in the present study. However, the present study finding that the 
futures market volatility persistence was slightly higher than that of the spot market was in 
contrast with the reports by Gök and Kalaycı (2014) for the ISE 30 index.  
 
Finally, in the present study, the time-varying dynamic conditional correlation between BIST 
30 index spot and futures market volatilities was analyzed with the DCC-GARCH method. 
Thus, during the period of analysis, it was observed that the dynamic conditional correlation 
coefficient between the variables was continuously positive and varied between 0.86 and 0.98. 
This suggested that there was a strong dependence on market return volatilities, and volatility 
information produced by the spot or futures markets were transferred to the other market. 
Thus, it could be suggested that the profit potential of the arbitrage opportunities across the 
two markets was quite low.  
 
CONCLUSION 
 
The overall analysis of the present study findings demonstrated that there was a mutual 
causality between volatility in BIST 30 index spot and futures markets, and there were no 
lead-lag correlations between the markets. Thus, the study findings supported the hypothesis 
that new information spilled over in both markets, and both markets played a role in volatility 
spillover. This finding contradicted the hypothesis that futures markets, characterized by 
lower transaction costs and higher leverage, played a key role in information transfer. 
Furthermore, according to the efficient market hypothesis, the variations in spot and futures 
market prices would occur at the same time. Therefore, the current change in futures price 
would not be associated with the previous change in spot price and the current change in spot 
price would not be associated with the previous change in futures price. However, the more 
efficient market would process the information faster, and this market would lead the other. 
Thus, it could be argued that the information transfer function was an indicator of the relative 
effectiveness of the market where the relevant financial assets were traded. However, based 
on the present study findings, one could not conclude that one of the scrutinized markets was 
more effective than the other.  
 
The transaction volume and the number of investors in the futures market were quite low 
when compared to the spot market in Turkey. The underlying factors could be summarized as 
follows: Derivatives market is quite new in Turkey, investors do not have adequate 
knowledge on the market, the risk management culture is not prevalent when compared to the 
developed markets, and economic and political instability prevails in the country. Thus, it 
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could be suggested that the derivatives market is still in the development stage. These factors 
could have affected the present study finding that the futures market prices did not have a 
leading impact on the spot market prices.  
 
The lack of full and considerable knowledge on futures markets in emerging countries and the 
difficulties in the comprehension of futures transactions lead to a failure in attracting investors 
and prevent investors from trading in the futures market. Thus, for the improvement of futures 
market returns, the regulatory authorities should conduct informative activities for individual 
and institutional investors on risk management and investments to raise interest in the futures 
market in developing countries. However, it was observed that transaction volume has 
increased gradually in emerging country futures markets. If this trend continues and the 
interest in the futures markets improves as investors become aware of risk management over 
time, the lead-lag correlation between the market prices could also change.  
 
The present study findings could also ensure that investors, who closely monitor significant 
economic and political developments that could lead to shocks in spot and futures markets, 
could understand the volatility spillover; and thus, could determine the best investment 
strategies for risk protection or profits. The correlations between financial asset returns, risks, 
and volatilities are fundamental factors that could help determine optimal investment 
strategies, especially those that aim for risk protection. Thus, it could be suggested that the 
present study findings could guide the investors who trade in both markets.   
 
The fact that the correlation between the spot and futures market volatility was discussed only 
based on the BIST 30 index daily data could be considered as the limitation of the current 
study. However, the study would still contribute to the literature due to the limited number of 
studies on the volatility between futures and spot markets in Turkey. Furthermore, as far as 
we know, the present study is the first where the dynamic conditional correlation between the 
scrutinized market volatilities was analyzed. Future studies could address the correlation 
between spot and futures markets based on other futures contracts in both local and 
international markets with intraday data, and investigate the impact of transaction volume on 
volatility spillover. 
 

BİST 30 VADELİ İŞLEM ve SPOT PİYASALARI ARASINDA VOLATİLİTE 
YAYILIMI İLİŞKİSİ: DCC-GARCH ANALİZİ 

 
1. GİRİŞ 
 
Vadeli işlem piyasalarının temel fonksiyonu, gelecekteki muhtemel fiyat değişikliklerine karşı 
korunmayı amaçlayan kişi ve kurumlara, fiyat riskinden korunmaya yönelik birtakım finansal 
enstrümanlar sunmasıdır. Bir yatırımcının, varlığın fiyatında oluşabilecek risklerden kaçınmak 
amacıyla vadeli işlem piyasalarını kullanması, ancak ilgili varlık veya bu varlıkla yakından 
bağlantılı bir başka varlık üzerine düzenlenen türev sözleşmenin seçilmesiyle mümkün 
olabilmektedir. Türev sözleşmeler, spot piyasa enstrümanları olan emtia, hisse senedi, tahvil, 
endeks gibi varlıklar üzerine düzenlenmektedir. Bu nedenle, vadeli işlem piyasalarının spot 
piyasalar ile olan ilişkisi, finans alanında ele alınan temel konulardan biri haline gelmiştir. 
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Vadeli işlem piyasaları ile spot piyasalar arasındaki söz konusu bu ilişkinin incelenen bir yönü 
de volatilite yayılımı kavramıyla ifade edilmektedir.  
 
Volatilite yayılımı, bir piyasadaki volatilite şoklarının bir sonraki işlem döneminde diğer 
piyasa volatilitesi üzerinde yayılım etkisi göstermesidir. Volatilite yayılımının temel özelliği, 
bilginin piyasalar arasında (kısa vadeli) getiri volatilitesinde ardışık değişikliklerle hızla 
iletilmesidir. Bu bağlamda, iki piyasa arasında volatilite yayılımının varlığı, bir piyasadaki 
getirilere ait volatilitenin diğer piyasa getirilerinin volatilitesi üzerinde önemli bir etkisinin 
olduğu anlamına gelmektedir.  
 
2. YÖNTEM  
 
Bu çalışmanın amacı, Türkiye’de vadeli işlem piyasası ile spot piyasa arasındaki volatilite 
yayılımı ilişkisini, BIST 30 endeksi bağlamında, gün sonu fiyat verilerini kullanarak 
araştırmaktır. Bu amaçla, öncelikle VAR modeline dayalı Granger nedensellik testi 
kullanılarak BIST 30 endeksi bağlamında, spot ve vadeli işlem piyasa getirileri arasındaki 
nedensellik ilişkisi incelenmiştir. Ardından GJR-GARCH yöntemi ile negatif ve pozitif 
şokların volatilite üzerindeki farklı etkisi, başka bir deyişle kaldıraç etkisinin varlığı 
araştırılmıştır. Son olarak, DCC-GARCH yöntemi ile piyasa getiri volatiliteleri arasındaki 
yayılım ilişkisi ve zamana göre değişen dinamik koşullu korelasyon ilişkisi ele alınmıştır. 
 
3. BULGULAR 
 
Uygulanan Granger nedensellik test sonuçlarına göre, BIST 30 endeksi ile bu endekse dayalı 
vadeli işlem sözleşmeleri getiri değişimleri arasında iki yönlü bir nedensellik ilişkisinin 
varlığı tespit edilmiştir. Yani, vadeli işlem sözleşmelerine ait getiri değişimleri, BIST 30 
endeksindeki değişimleri etkilerken; BIST 30 endeksindeki değişimler de vadeli işlem 
sözleşmelerindeki getiri değişimlerini etkilemektedir. Spot ve vadeli işlem piyasa getirileri 
arasında tek yönlü bir nedensellik ilişkisinin bulunmaması, bu piyasalardan birinin diğerine 
öncülük etmediğini, başka bir deyişle piyasalar arasında bir liderlik-gecikme ilişkisinin 
olmadığını ortaya koymaktadır. 
 
Çalışmada, spot ve vadeli işlem piyasa getiri volatilitelerinin modellenmesinde, asimetrik 
etkilerin volatilite üzerindeki etkisini inceleyen GJR-GARCH modeline göre her iki piyasanın 
da pozitif şoklarla kıyaslandığında negatif şoklara daha fazla reaksiyon gösterdiği ortaya 
konmuştur. Bununla birlikte, negatif şokların etkisinin spot piyasada vadeli işlem piyasasına 
göre daha fazla olduğu tespit edilmiştir. Bu sonuç, her iki piyasa için de geçerli olacak 
şekilde, yatırımcıların piyasaya gelen negatif haberlere karşı daha duyarlı 
olmalarıyla ilişkilendirilebilir.  Ayrıca, spot piyasaya ait asimetri derecesinin, vadeli işlem 
piyasasına kıyasla daha yüksek olduğu tespit edilmiştir. Spot piyasada yatırımcı sayısı ve 
işlem hacminin vadeli işlem piyasasına nispeten daha yüksek olmasının, böyle bir bulguya 
ulaşılmasında  etkili olabileceği düşünülmektedir.   
 
Uygulanan DCC-GARCH modeli ise, piyasalar arasında iki yönlü bir volatilite yayılımının 
varlığına işaret etmektedir. Başka bir deyişle, getiri volatiliteleri bağlamında, iki piyasa 
arasında güçlü bir bağımlılık ilişkisi söz konusudur ve spot ve vadeli işlem piyasa getirilerine 
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ait volatiliteler, istatistiksel olarak anlamlı bir yayılım etkisi ortaya koyacak şekilde 
birbirlerini açıklayabilmektedir. Kısa ve uzun dönemde, spot piyasadan vadeli işlem 
piyasasına doğru volatilite yayılım etkisi sırasıyla yaklaşık olarak α12=0.21 ve β12=0.97’dir. 
Vadeli işlem piyasasından spot piyasaya doğru kısa ve uzun dönem volatilite yayılım etkisi 
ise, sırasıyla yaklaşık olarak α21=0.19 ve β21=0.98’dir. Dolayısıyla her iki piyasa için de 
geçerli olacak şekilde, bir piyasadan diğerine doğru gerçekleşen volatilite yayılım etkisi diğer 
piyasanın koşullu volatilitesini artırmaktadır. Kısa dönemde spot piyasadan vadeli işlem 
piyasasına doğru volatilite yayılım etkisi (α12=0.21) ile tersi yöndeki (α21=0.19)volatilite 
yayılım etkisi arasında çok az bir fark bulunmaktadır. Uzun dönem volatilite yayılım etkisinin 
ise, her iki piyasa için de yaklaşık değerlere (β 12=0.97 ve β 21=0.98) sahip olduğu 
görülmektedir. Bu bağlamda, volatilite bilgisinin iletiminde her iki piyasanın yaklaşık olarak 
eşit bir role sahip olduğunu söyleyebilmek mümkündür.  
 
Dinamik koşullu korelasyon katsayısının incelenen dönem boyunca pozitif ve 1’e çok yakın 
değerler alması, değişkenler arasındaki dinamik koşullu korelasyon ilişkisinin oldukça yüksek 
ve aynı yönlü olduğuna, başka bir ifadeyle bir seride gözlemlenen bir hareketin diğerine 
geçtiğine işaret etmektedir.  
 
4. TARTIŞMA  
 
Çalışmadan elde edilen bulgular genel olarak değerlendirildiğinde, BIST 30 endeksi spot ve 
vadeli işlem piyasalarında meydana gelen volatilite değişimleri arasında iki yönlü bir 
nedensellik ilişkisinin olduğu ve piyasalar arasında bir liderlik-gecikme ilişkisinin 
bulunmadığı söylenebilir. Dolayısıyla çalışmanın bulguları, yeni bilginin her iki piyasada da 
yayıldığı hipotezini desteklemektedir. Elde edilen bu sonuç, daha düşük işlem maliyetleri ve 
daha yüksek kaldıraç etkisi ile karakterize olan vadeli işlem piyasalarının bilginin iletiminde 
baskın bir rol oynadığı hipotezi ile çelişmektedir. Ayrıca, etkin piyasa hipotezine göre, spot ve 
vadeli işlem fiyatlarındaki değişim aynı zamanda ortaya çıkacak ve bir piyasadaki fiyat 
değişiminin diğer piyasa fiyatındaki önceki değişim ile ilgisi olmayacaktır. Bununla birlikte, 
daha etkin olan piyasanın bilgiyi işleme süreci daha hızlı olacak, dolayısıyla böyle bir piyasa 
diğer piyasaya öncülük edecektir. Bu açıdan, bilginin iletimi fonksiyonunun, ilgili finansal 
varlıkların işlem gördüğü piyasaların göreceli etkinliğinin bir belirtisi olduğunu 
söyleyebilmek mümkündür. Ancak, çalışmanın bulguları ele alınan piyasalardan birinin 
diğerine kıyasla daha etkin olduğuna yönelik bir sonuç ortaya koymamıştır. 
 
SONUÇ 
 
Gelişmekte olan ülkelerde türev piyasalar hakkında tam ve anlaşılır bilgi düzeyine sahip 
olunmaması ve vadeli işlemlerin anlaşılmasındaki güçlükler, vadeli işlem piyasalarının 
yatırımcıların ilgisini yeterince çekememesine sebep olmakta ve yatırımcılar tarafından etkin 
bir şekilde kullanılmasında engel teşkil etmektedir.  
 
Türkiye’de yatırımcıların vadeli işlem piyasasına dair yeterince bilgi sahibi olmamaları, 
gelişmiş piyasalarla karşılaştırıldığında risk yönetimi kültürünün yeterince yaygınlaşmış 
olmaması, yaşanan ekonomik ve siyasi istikrarsızlıklar gibi nedenler, vadeli işlem 
piyasasındaki işlem hacminin ve yatırımcı sayısının spot piyasaya kıyasla düşük bir seviyede 

VOLATILITY SPILLOVER BETWEEN BIST 30 FUTURES
and SPOT MARKETS: A DCC-GARCH ANALYSES 



22
22 

 

kalmasına neden olmaktadır. Dolayısıyla vadeli işlem piyasasının hala gelişme aşamasında 
olduğu söylenebilir. Söz konusu faktörlerin, vadeli işlem fiyatlarının spot piyasa fiyatları 
üzerinde öncül bir etkisinin bulunmadığına dair elde edilen sonuçlar üzerinde etkili 
olabileceği düşünülmektedir.  
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