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ABSTRACT

"PRICE DISCOVERY AND VOLATILITY SPILLOVER IN SPOT INDEX AND
INDEX FUTURES MARKETS: EVIDENCE FROM TURKEY"

Karhan, Giilce

MA in Financial Economics, Graduate School in Social Sciences

Supervisor: Assoc. Prof. Dr. Ayla OGUS BINATLI

July 2011, 62 pages

This thesis analyzes the price discovery and volatility spillover among spot index and
index futures in Turkey, using the daily closing prices of ISE-30 Index as the spot
index prices and the daily settlement prices of Turkdex-ISE-30 Index Futures as the
index futures prices for period February 2005- December 2010. Employing Johansen
VAR method based on Vector Error Correction, this thesis suggests that there is a
long run relationship between the prices of spot index and index futures. It is found
that the spot index and index futures are cointegrated. Results indicate that index
futures prices adjust more to the discrepancy from the long run equilibrium
compared to the spot prices. Hence, rejecting the usual result of the futures markets
leads spot markets in the price discovery process, the empirical results of this study
indicate that spot markets lead futures markets in Turkey and information

disseminates first into the spot markets earlier than the futures markets.
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Using multivariate GARCH with Diagonal VECH model, this thesis also investigates
the volatility spillover in spot index and index futures markets. Based on the
empirical results, it is found that there is a volatility spillover between spot index and
index futures. This study therefore suggests that spot index plays a leading role in the
price discovery process in Turkey, and there exists a strong intermarket dependency

in the volatility of the price changes of spot index and index futures.

Keywords: price discovery; Turkish Derivatives Exchanges; Johansen VAR method;

VECM; multivariate GARCH model



OZET

“SPOT ENDEKS VE ENDEKS VADELI PIYASALARINDA FiYAT KESFI VE
VOLATILITE YAYILMASI: TURKIYE UYGULAMASI”

Karhan, Giilce

Finansal Ekonomi Yiiksek Lisans Programi

Sosyal Bilimler Enstitiisii

Tez Yéneticisi: Assoc. Prof. Dr. Ayla OGUS BINATLI

Temmuz 2011, 62 sayfa

Bu calismada spot endeks fiyat: olarak IMKB 30 Endeksinin giinliik kapanis
fiyatlari,vadeli endeks fiyat1 olarak ise VOB-IMKB 30 Endeksi vadeli islem
sOzlesmelerinin giinlik uzlasma fiyatlart kullanilarak, Subat 2005-Aralik 2010
donemi i¢in spot endeks ve endeks vadeli piyasalarinda fiyat kesfi ve volatilite
yayilmasi incelenmektedir. YoOney hata diizeltme modeline (VECM) dayanan
Johansen VAR methodu kullanilarak, spot endeks ve endeks vadeli islem
sOzlesmelerinin fiyatlar1 arasinda uzun dénemli iligkinin varlig1 tespit edilmistir. Spot
endeks ve endeks vadeli piyasalarinin estiimlesik oldugu ortaya ¢ikmistir. Sonuglar,
vadeli endeks fiyatlarinin uzun donemli sapmalara karsi daha fazla diizeltme
gosterdigini ortaya koymaktadir. Bu nedenle, fiyat kesfi asamasinda vadeli

piyasalarin spot piyasaya Onciiliikk ettigine dair alisilagelen sonucun tersine, bu
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calismanin ampirik sonuglar1 spot piyasanin vadeli piyasaya onciiliik ettigini ve

bilginin vadeli piyasadan once spot piyasada yayildigini ifade etmektedir.

Bu c¢alismada ayrica, kosegen VECH modeline dayanan ¢ok degiskenli GARCH
kullanilarak, spot endeks ve vadeli endeks piyasalar1 arasindaki volatilite yayilmasi
arastirilmaktadir. Amprik sonuglara bagli olarak, spot endeks ve vadeli endeks
arasinda volatilite yayilmast bulunmustur. Bu calismadan elde edilen bulgular,
Tiirkiye’de fiyat kesfi asamasinda spot endeksin oncii rol oynadigini ve spot endeks
ve vadeli endeks fiyat degisimlerinin volatiliteleri arasinda giiglii bir etkilesim

oldugunu ortaya koymaktadir.

Anahtar Kelimeler: fiyat kesfi; Vadeli Islem ve Opsiyon Borsasi; Johansen VAR

methodu; yoney hata diizeltme modeli (VECM); cok degiskenli GARCH modeli
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1. INTRODUCTION

As the capital is the main need of the firms to continue their activities, many of them
use equity trading to raise capital. Also, the households use equity trading to invest
their savings by means of financial institutions. Depending on ongoing interaction of
the market participants over centuries, equity trading has played a crucial role in the

financial world.

By the financial market liberalization and globalization, the risk exposure of the
market participants has increased and the concept of risk management has become
important all over the world. As a result, derivative markets have appeared and
developed rapidly to respond to the need of managing risks. Although derivative
markets have a relatively short history, derivatives are widely used as a popular
financial tool not only to manage risks but also to speculate and do arbitrage. The
emergence of derivatives has led to radical changes in financial transactions,
including flexibility, lower transaction costs and leverage effect. So, the market
participants have started to find new trading strategies in order to minimize their
risks and maximize their returns by trading in both markets. The flow of transactions
from spot markets to future markets (or vice versa) has enhanced their relationship
and their substantial growth. Therefore, the research interest in clarifying the
relationship between spot and futures markets has increased over time and their

relation has become an important area of study in the literature.

Under the efficient market hypothesis, the same information set should be reflected
in both spot and future markets at the same time and the payoff from both markets

should be equal. Trading in spot and future markets should lead to the same financial



results for the informed investors and the reactions of both markets should be same.
Under this hypothesis, there should be no arbitrage opportunities. However, in
reality, one market reacts to the same information set faster than the other due to the
market frictions such as transaction costs, short-sale constraints or institutional
settings. Therefore, a lead-lag relationship between spot and futures markets is

observed.

The lead-lag relationship on the basis of returns between spot and futures markets
has been the main area of study. The studies on the lead-lag relationship between
spot and futures markets suggest that the index futures lead the spot index and new
information transmits to the futures prices before the stock market. If a lead-lag
relation in price changes offers inconclusive evidence, the volatility of price changes
represents another way of measuring how information can flow to those two markets
(Chan, Chan and Karolyni 1991). As the returns of the spot (future) markets affect
those of the other, the volatility of one market also affects the volatility of the other.
Volatility is highly related to the rate of information transaction. (Ross 1989). For
many investment decisions, volatility is central and symbolizes the anxiety of the
investors. The transmission mechanism of volatility is very important for the

investors in dealing with their risk exposure.

Understanding the transmission of information from market to market is the study of
volatility spillover. When changes in price volatility in one market produce a lagged
effect on volatility in the other market, volatility spillover occurs. The interaction
between the volatility of different financial markets such as equity markets, bond
markets, futures markets and foreign exchange markets may exist and the volatility

can transmit from one market to another.



In financial markets, prices are influenced by the portfolio decisions of more than
one trader. The portfolio decisions of different traders are shaped by the information

transmission in the markets which causes the volatility spillovers between markets.

The objective of this study is to contribute to the literature of price discovery and
volatility spillover between markets, through an examination of the volatility
spillover between index and index futures in Turkey. Dealing with price discovery
process in spot and futures markets and investigating whether there is a volatility
spillover between index and index futures in Turkey is an interesting research area
for three reasons. The first reason is to answer one of the main questions of the
finance for Turkish Capital Markets, whether the same assets in spot and futures
markets in Turkey are sold at the same price at each point in time, or whether they
react differently due to the different rate of flow of information to the markets. In
other words, this study aims to clarify the lead-lag relationship between spot and
futures markets and analyze whether there is a transmission of the volatility from one
market to the other. Why does this study concentrate on the daily volatility of the
cash and futures prices not just on the daily prices changes themselves? There is an
important feature of the volatility. Volatility is the variability of an asset’s returns,
not the direction of the prices. The study of Bookstaber and Pomerantz (1989)
emphasizes that the information-volatility relationship is more important than the
information-price change relationship. So investigating both price changes and
volatilities of the cash and futures prices will provide valuable information about the
relationship between spot and futures markets. Secondly, Turkey has emerged as one
of the main destinations for international investors and still has a great potential for
investments with its increasing reputation among emerging markets thanks to the

rapid growth of its financial system and dynamic market economy.



After the global financial crisis occurred in 2008, Turkey is among the countries
whose risk premium indicators have dramatically decreased owing to its rapid
recovery period. Turkey became the fastest growing country among OECD countries
and second fastest growing country among the G-20 countries with its first quarter
growth rate of 11.8 percent and the fastest growing country among G-20 countries
with its second quarter growth rate of 10.3 percent in 2010." As a result of these
economic improvements, credit rating agencies upgraded the credit rate (in terms of
foreign currency) of Turkey. As of 15 January 2010, the credit rates for Turkey was
Ba2 (stable) in Moody’s, BB- (stable) in Standard & Poor’s and BB+ (stable) in
Fitch. Then as of 21 January 2011, the credit rates were adjusted to Ba2 (positive),
BB (positive) and BB+ (positive) respectively.” The risk perception of the
international investors for Turkey has been decreasing and the foreign capital flows
have been increasing over time since the full economic liberalization was
implemented. The Istanbul Stock Exchange is an attractive investment location with
its rapid growth over years among the emerging stock markets. Its capitalization has
increasing significantly. Thirdly, although TurkDEX is a very young exchange, it has
reached a very high trading volume especially in the last four years. The
attractiveness of the futures is increasing due to its potential for managing risks in the
Turkish Capital Markets. So, understanding price discovery mechanism and volatility
spillover between spot and futures markets plays a crucial role in building a dynamic
investment portfolio and managing risks for both international and domestic

investors.

' Annual Economic Report 2010, Republic of Turkey Ministry of Finance
? Republic of Turkey Prime Ministry Undersecretariat of Treasury, Turkish Economy Presentation
January 2011



The literature on price discovery process and volatility spillovers between spot and
futures markets in developed markets is voluminous, whereas there are far fewer
studies focusing on emerging futures markets. Therefore, this study tries to enlarge
the existing literature for emerging futures markets by examining Turkey, one of the
fastest growing economies in the world. Being an important emerging market
economy, Turkey is a very attractive investment opportunity for international
portfolio investors because of its expanding capital markets; there are quite a limited
number of studies that examine the link between spot and futures markets in Turkey.
Baklaci and Tutek (2006), Baklaci (2007) and Kasman and Kasman (2008) analyze
the relationship between spot and futures markets but the time period of their studies
is limited due to the short history of TurkDEX. Differently, Tokat and Tokat (2010)
investigate the dynamics of volatility interaction between Turkish spot and futures

markets.

In this study, a relatively extended data has been used, covering the period from
February 2005 to December 2010. Also, the results of this study have implications
for understanding the way of information flows between the two markets and will
provide valuable information for both foreign and domestic individual investors,

institutional investors and fund managers.

This study is structured as follows: Chapter 2 covers detailed information on the
Istanbul Stock Exchange (ISE) and the Turkish Derivatives Exchange (TurkDEX),
including their brief history, their institutional settings, their role in global financial
environment and their comparison giving statistical data over years. Also the
information about the spot index (ISE 30 Index) and index futures contracts

(TurkDEX ISE 30 Index Futures) is provided in Chapter 2. The foreign and Turkish



empirical literature on the linkages between spot and futures markets, literature on
price discovery and volatility spillovers between spot and futures markets is
reviewed in Chapter 3. Chapter 4 discusses the econometric methodology. The data
and econometric analysis is explained in Chapter 5. Chapter 6 summarizes the study

and provides some concluding remarks.

2. DETAILED INFORMATION ON THE EXCHANGES OF

BOTH SPOT AND FUTURES MARKETS

This chapter provides detailed information on the Istanbul Stock Exchange (ISE) and
Turkish Derivatives Exchange (TurkDEX) including their brief history, their
institutional settings, their role in global financial environment and their comparison
giving statistical data over years. Also the information about the spot index (ISE 30
Index) and index futures contracts (TurkDEX ISE 30 Index Futures) is provided in

this chapter.

2.1. ISTANBUL STOCK EXCHANGE (ISE)

This part of the chapter covers detailed information on Istanbul Stock Exchange
(ISE) including its brief history, its institutional settings, its role in global financial
environment and its statistical data over years and also provides the information

about the spot index (ISE 30 Index).

2.1.1. BRIEF HISTORY OF ISTANBUL STOCK EXCHANGE

For the development of the Turkish economy, the capital markets and stock

exchange, 24 January 1980 was a milestone. As a part of the Economical Stability



Decisions of January 24, the capital market in Turkey was reorganized. In 1981, the
Capital Market Law was enacted, and Capital Market Board, the main regulatory
body responsible for supervision and regulation of Turkish securities market was
established in Ankara in 1982. The Capital Market Board began preparations for the
legal and institutional infrastructure of Turkey’s capital markets, and drew up new
stock exchange legislation. On 19 October 1984, the Ministry of State passed a
resolution for the establishment of the Istanbul Stock Exchange. Consequently, the
sole stock exchange of Turkey was established on 26 December 1985, although it did

not start to operate until 3 January in 1986.

After the 1980s, liberalization process started in capital markets and by the
enactment of Decree No: 32 (1989), the capital flows are fully liberalized in Turkey.
Due to these accelerated developments in capital flows, the ISE experienced a rapid
development, which is clearly seen in Figure 1. At its date of establishment, its
capitalization was 1 million TL. As a result of the liberalization arrangements of the
capital flows in Turkey, its capitalization multiplied and in 2010 reached to 462
billion TL. Since its establishment, a sharp decrease only occurred in the recent
global financial crisis in 2008, and its capitalization decreased to 182 billion TL from
336 billion TL. However, thanks to rapid recovery of Turkish Economy in the post-

crisis year, its capitalization improved rapidly.



Figure 1 ISE Market Capitalization

ISE Market Capitalization (1986-2010)
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Source: www.ise. org

The ISE has had a growing reputation among the emerging markets in recent years
related to its faster growth and expansion of ISE, liberalization of capital markets and
ameliorating equity culture in Turkey. In Table 1, the total value of share trading of
emerging markets is provided. In terms of the value of share trading (USD millions),

Istanbul Stock Exchange is among the top ten emerging markets, with 411,469

million USD.




Table 1 Total Value of Share Trading (USD millions)

COUNTRY

China
China
Korea
Taiwan
Brazil
India
Turkey
South Africa
India

Thailand

Mexico
Malaysia
Indonesia

Israel
Poland
Chile
Egypt
Colombia
Hungary
Philippines

NAME OF THE STOCK
EXCHANGE

Shanghai Stock Exchange
Shenzhen Stock Exchange
Korea Exchange
Taiwan SE Corp.
BM&FBOVESPA
National Stock Exchange India
Istanbul Stock Exchange
Johannesburg SE
Bombay SE

The Stock Exchange of
Thailand

Mexican Exchange
Bursa Malaysia
Indonesia SE
Tel-Aviv SE
Warsaw SE
Santiago SE
Egyptian Exchange
Colombia SE
Budapest SE
Philippine SE

2010 END OF
YEAR

4,496,193.50
3,572,529.10
1,607,247.30
903,061.70
868,813.00
801,017.20
411,469.20
340,025.10
258,695.60
214,086.00

119,119.40
112,291.70
103,842.50
102,694.30
69,230.70
53,818.20
38,397.40
28,269.00
26,276.90
21,778.00

Source: www.world-exchanges.org (World Federation of Exchanges/Focus January 2011)

Additionally, as it is seen in Figure 2, Turkey achieved 307,052 million USD of

domestic market capitalization by the end of December 2010.



Figure 2 Stock Market Capitalization in Emerging Markets

Stock Market Capitalization in Emerging Markets
(End-December, 2010) USS million
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Source: www.world-exchanges.org (World Federation of Exchanges/Focus January 2011)

@ Investment trusts are not included.

Figure 3 shows the market capitalization of the ISE is equal to 37 per cent of the
Turkish Gross Domestic Product (GDP), while this ratio is around 80-90 per cent for
all countries at the end of 2009. It is clear that there is a potential for increasing its
market capitalization for ISE. ISE aims to reach to the world average by its

increasing attractiveness for both domestic and foreign investments.

10



Figure 3 ISE Market Capitalization/ Gross Domestic Product
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Source: www. ise.org

On October 2", 2009, the Istanbul International Financial Center Strategy and
Action Plan was published by the High Planning Council on the Official Journal. In
article 11, it is stated that the inclusion of non-public companies in the capital
markets will be encouraged in order to broaden the capital base. It is also stated that
Istanbul’s growing role as a regional and global financial center will increase the
inflow of international funds and contribute significantly to economic growth. As the
growth of Istanbul Stock Exchange is important in promoting Istanbul’s role as a
global financial center, it organized IPO Turkey Summit between May 6 and 7 in
2010 with the aim of encouraging the utilization of capital market by the companies
through the promotion of public offerings. During 1990-2000, an average of 24
companies went public each year, but this decreased to 6 in the period 2001-2009.

However, as the direct result of the IPO Summit, in 2010 this number is increased to

11



16°. Figure 4 demonstrates that by the end of 2010, the number companies traded in

ISE increased to 331.

Figure 4 Number of Companies Traded in ISE

Number of Companies Traded in ISE ®

350

1986

Source: www. ise.org

b Exchange Traded Funds are not included.

ISE is a member of World Federation Exchange (WFE), Federation of Euro-Asian
Stock Exchanges (FEAS), Federation of European Securities Exchanges (FESE),
International Securities Services Association (ISSA), International Capital Market
Association (ICMA), European Capital Markets Institute (ECMI) and International

Organizations of Securities Commissions (IOSCO).*

In ISE, the products traded are stocks, government bonds, treasury bills, repo and

reverse repo agreements, foreign securities (Eurobonds issued by Turkish Treasury)

3 Exchange traded funds are not included.

12



exchange traded funds and warrants. ISE Markets are organized in four-submarkets

which are;

i.  ISE Stock Market: Publicly-held companies from different sectors are traded

by local and foreign investors.

ii. Emerging Companies Market: Some companies do not fulfill the listing

requirements of ISE, however promise a development and growth potential.
So the securities of these kinds of companies can be traded on the “Emerging

Companies Market”.

iii.  Bonds and Bills Market: This is the only organized market for both fixed

income securities trading and repo-reverse repo transactions.

iv.  Foreign Securities Market: In this market, foreign debt securities that are

issued by the Undersecretariat of Treasury of Turkey and listed on the

exchange (Eurobonds) are traded.

The transactions in all markets are done electronically and the market information is
announced real-time. As this study deals with ISE Stock Market, especially with

ISE-30 Index, only ISE Stock Market will be discussed in the following part.

2.1.2. ISTANBUL STOCK EXCHANGE STOCK MARKET

Stocks and rights coupons of different sector companies, exchange traded funds,
investment trusts and warrants are traded on ISE Stock Market. Since November
1994, ISE had full computerized stock trading. In this full automation system, the

transactions are done by the principle of “Multiple Price-Continuous Auction” based

4 .
WWWw.ise.org

13



on price and time priority rule. There are morning (09.30-12.30) and afternoon
(14.00-17.30) sessions from Monday to Friday. At the beginning of both sessions, an
“Opening Session” (morning: 09.30-09.50/ afternoon 14.00-14.20) occurs with
Single Price System. The settlement of securities and cash in the Stock Market
occurs on the second business day following the transaction. Clearing and settlement

operations are carried out by Takasbank.’

Stock Market transactions are done on the National Market, Collective Products
Market, Fund Market, Second National Market, Watchlist Companies Market,
Primary Market and Wholesale Market. Investors cannot trade directly in ISE, they
can trade via ISE members. ISE member intermediary institutions collect orders
electronically from investors, and then they transmit the orders to the trading system.
Members pay 1 per hundred thousand (0.000010) as the exchange fee charged on
their transactions in the stock market and they charge a brokerage fee to the
investors. ISE members, who are authorized to engage in short selling activities with
the permission of Capital Markets Board (CMB), may execute short selling

transactions by applying to ISE. In the opening sessions short selling is not allowed.

Base price set a base for determining the tradable upper and the lower price limits for
a stock during a session. It is calculated by rounding the "Weighted Average Price”

of the previous session to the nearest price tick. Price tick is the least price variation

> Takasbank is the Clearing and Settlement Center for the Istanbul Stock Exchange (ISE), the Clearing
House for the Turkish Derivatives Exchange, the Official Custodian for Pension Funds incorporated
in Turkey and the National Numbering Agency of Turkey authorized by the Capital Markets Board of
Turkey.

14



that may occur once at a time for each stock. In Table 2, base price range and price

ticks in ISE are presented. ®

Table 2 Base Price Range and Price Tick in ISE

Base Price Range Price Tick
(TRY) (TRY)

0.01-5.00 0.01
5.02-10.00 0.02
10.05-25.00 0.05
25.10-50.00 0.10
50.25-100.00 0.25
100.50-250.00 0.50
251.00-500.00 1.00
502.50-1000.00 2.50
1005.00- over 5.00

Source: www. iSé‘.Oi’g

2.1.3. STOCK MARKET INDICES

ISE indices calculate price and return performances of all shares on the basis of
related markets and sectors. Until 1997, ISE calculated only ISE 100, Financial and
Industrials price indices. Then, ISE started to compute also sector and subsector
indices based on price and total return as of 1997. While price indices reflect only
price changes, return indices takes into account the dividend payments. ISE compute
and publish price indices throughout trading sessions whereas return indices are only
computed and published at the close of trading session. Related to the decision taken

by Capital Market Board on July 2010, stocks traded on the ISE are classified under

% In 1 November 2010, ISE changed its price tick scale as showed in Table 1, as a first step of the
effort for decreasing the price ticks. Additionally, ISE announced that there will be a second step for
decreasing the price ticks (whose details can be found in the website of the exchange) at a future date.
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A, B and C groups’ and ISE stock market indices consist of “A” and “B” listed

stocks while “C” listed stocks are excluded. ISE Stock Market indices are;

e [SE 100 Index

e ISE 50 Index

e [SE 30 Index

e [SE 10 Banks Index

e [SE 100-30 Index

e [ISE Corporate Governance Index

e [SE All Shares Index

e ISE All-100 Index

e The Greece & Turkey 30 Index

e ISE City Indices

e ISE Sector and Sub-sector Indices including ISE Industrials; ISE Food,
Beverage; ISE Textile, Leather; ISE Wood, Paper, Printing; ISE Chemical,
Petroleum, Plastic; ISE Non-Metal Mineral Products; ISE Basic Metal; ISE
Metal Products; Machinery; ISE Services; ISE Electricity; ISE
Transportation; ISE Tourism; ISE Wholesale and Retail Trade; ISE
Financials; ISE Banks; ISE Insurance; ISE Leasing, Factoring; ISE Holding
and Investment; ISE Technology; ISE Information Technology; ISE Defense;

ISE Investment Trusts Index; ISE Second National Market Index.

ISE-100 Index, which contains also ISE 30 Index and ISE 50 Index, has been used as

a benchmark index for the National Market over the years. However, in recent years

7 The classification procedures of the stocks as A, B and C can be found on the ISE website.
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the trading volume of ISE National 30 Index has comprised the greater part of the
trading volume of ISE National 100 Index. In 2010, the trading value of ISE-30
Index was approximately equal to 76% of that of ISE-100 Index. ISE 30 Index
consists of 30 largest companies within all companies traded in ISE 100 Index. These
biggest companies including especially the stronger Turkish banks make ISE 30
Index more reliable for investigating stock return movements. Due to the structure of
ISE 30 Index, there may be less speculation and manipulation in the price
movements of ISE 30 Index compared to ISE 100 Index. Consequently, in this study

ISE 30 Index is used as a proxy for the national index.

2.1.4. ISE NATIONAL 30 INDEX

ISE National 30 Index (ISE-30) is a capitalization-weighted index that consists of 30
companies that are highly capitalized and actively traded in National Market of ISE
except investment trusts. The selection criteria of these 30 companies are set by ISE.
Companies in the National Market are ranked related to their market value of
outstanding shares and daily average traded values from the highest to lowest. In
addition to these two main selection criteria, there is a final selection procedure.
There is also periodic change for constituent stocks within ISE 30 index and the

adjustment is made related to some ISE procedures.”

2.2. TURKISH DERIVATIVES EXCHANGE (TURKDEX)

Until 2005, Turkish Capital Markets lacked derivatives market which is important
for maintaining an efficient financial system. In 2001, Turkish Derivatives Exchange

(TurkDEX) was formed as the first private exchange in Turkey through a resolution

(www.ise.org)
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of the Cabinet based on the approval of the Capital Markets Board (CMB) of Turkey
and trading began in February 4, 2005. TurkDEX, established as a self governing
joint stock company’, is the only and first entity authorized by the Capital Markets

Board to launch a derivatives exchange in Turkey.

Since its operation started, TurkDEX has been growing sharply and continuously in
terms of its trading volume (based on nominal value and number of contracts) and

members, even in times of high market volatility and uncertainty.

The tremendous trading volume of TurkDEX is shown in Figure 5. By the end of
2010, the trading volume of TurkDEX has been 431,682 million TRY as the nominal
value and 63,952,177 as the number of contracts. The record trading volume was
achieved in 24 February 2011 by 3,317,632,983 TRY. As of September 2010, it has
98 members which are all either banks or certified brokerage houses based in
Turkey. TurkDEX has been the 24th largest derivatives exchange based on number
of futures and options contracts traded and/or cleared in 2009 among the top 30

derivatives exchanges related to Futures Industry Association (FIA) data.

¥ Details of the selection and adjustment procedures can be found on the ISE website. (www.ise.org)

? The shareholders of TurkDEX are The Union of Chambers and Commodity Exchanges of Turkey
(%25), Istanbul Stock Exchange (%18), [zmir Mercantile Exchange (%17), Yapt Kredi bank (%6),
Akbank (%6), Vakif Securities Inc. (%6), Garanti Bank (%6), Is Securities Inc. (%6), Turkish
Association of Securities Dealers (%6), Takasbank (%3) and Sinai Kalkinma Bank (%1).
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Figure 5 Trading Volume of TurkDEX since Its Establishment
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Source: www.turkdex.org

The product range of TurkDEX is composed of financial and commodity

instruments. TurkDEX currently has futures contracts on;

e Foreign currencies (USD/Turkish Lira- cash settled and physically delivered,

EURO/Turkish Lira-cash settled and physically delivered, EURO/USD Cross

Currency)

e Debt (T- Benchmark Government Bond)

Equity indices (ISE 30, ISE 100, ISE 30-100 Index Spread)

e Commodities (Wheat, Cotton, Gold, USD/Ounce Gold).

However, the options have not been listed yet. TurkDEX plans to launch options on

futures in the near future.

19




TurkDEX Trading system in TurkDEX is very similar to the trading system of ISE.
TurkDEX is a fully electronic exchange with remote access, so no geographical
constraints exist to invest at TurkDEX. The futures contracts are traded electronically
on TurkDEX trading platform (TurkDEX Exchange Operations System-TEOS)
which features market orders, limit orders, on close orders, keep remainder orders,
fill or kill orders, fill and kill orders and stop-loss orders. A “multiple-price
continuous auction” method determines prices and computerized system
automatically matches buying and selling orders related to the price and time priority
basis. In TurkDEX, there is a single trading session between 9.15- 17.35 without a
lunch break. Similar to ISE, individual investors can not directly trade in TurkDEX.
They should open an account with the authorized members of TurkDEX. All
investors must deposit some collateral before the execution of trade due to the
requirement of “pre-margining system”. At the end of the every exchange day,
profits and losses are calculated and accounts are marked to market. At the expiry
date, the existing open positions are offset with the final settlement prices. Clearing
of the transactions are handled by Takasbank which eliminates counterparty credit
risk. There is a guarantee fund established by the contributions of the clearing

members which serves to share the risk of any default to all members.

The advantageous incentive of TurkDEX is its taxation. TurkDEX is tax free for
institutional foreign investors and the local investors don’t pay any withholding tax

for equity future contracts. But there is a 10% withholding tax for other instruments.

In Table 3, the comparison of the domestic and foreign investors’ shares on ISE and

TurkDEX is presented. Both domestic and foreign investors make transactions in
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both ISE and TurkDEX. The largest shares of the transactions belong to domestic

investors in TurkDEX, while the foreign investors dominate ISE transactions.

Table 3 Comparison of the Domestic and Foreign Investors’ shares on ISE and TurkDEX

ISE TurkDEX
Year Domestic Foreign Investors Domestic Foreign Investors
Investors in ISE in ISE Investors in in TurkDEX
TurkDEX
2005 33.2% 66.8% 86.9% 13.1%
2006 33.9% 66.1% 88.7% 11.3%
2007 29.2% 70.8% 74.9% 25.1%
2008 29.9% 70.1% 77.2% 22.83%
2009 34.2% 65.8% 91.6% 8.4%
2010 33.2% 66.8% 89.3% 10.7%
2011 35.0% 65.0% 86.1% 13.9%

Source: www.turkdex.org, www.ise.org

Within 5 years, the trading volume of TurkDEX has increased by hundred times of
its initial trading volume. By comparing to the trading volume of ISE, the sharp
growth of TurkDEX in comparison to ISE is clearly seen in Figure 6. In 2010,

trading volume in TurkDEX reached 68 percent of the trading volume of ISE.
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Figure 6 Comparison of ISE- TurkDEX Trading Volume
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2.2.1. TurkDEX- ISE 30 INDEX FUTURES

The underlying asset of the TurkDEX ISE 30 futures is the ISE National 30 Index, an
important benchmark index followed by both domestic and foreign investors. ISE-
30 Index Futures contracts are the most liquid financial instruments in the Turkish
financial system and one of the most active equity index futures around the world,
despite their short history. Financial market participants use them for hedging their
spot equity portfolios, investing on the direction of the whole economy or
arbitraging. ISE 30 Futures is an attractive alternative to ISE 30 index spot market
because of its leverage effect, short selling opportunities and lower transaction costs,
so it attracts a rising number of market participants since its establishment. For the
period January-June 2010, it has been the 20™ contract in the equity index futures

ranking of Futures Industry Association (FIA).
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Contract specifications of TurkDEX ISE 30 Index Futures are given in Table 4. The
initial margin is 900 TRY and the maintenance margin is 675 TRY'’, 75% of the
initial margin, for these contracts. Exchange transaction fee in TurkDEX is 0.004
percent of monthly transaction volume for ISE 30 futures. Tax advantages, small
contract size (approximately 5000 USD) and small bid-ask spreads (tick size is 2.5
TRY) are also attractive for both domestic and foreign investors. The absolute
position limit is 20,000 for each contract; however, when the number of open interest
exceeds 20,000 the system checks the percentage limit which is 10% of total open
interest for the related contract month. Although, domestic investors are dominant in
the total trading volume of TurkDEX, overseas investors dominate the open interest

number of TurkDEX ISE-30 Futures''.

' According to market conditions, margin levels are dynamically adjusted by TurkDEX.
""" As of 30.06.2010, foreign investors ‘shares constitute %57 of the total open positions in TurkDEX
ISE 30 Index futures. (www.turkdex.org.tr)

23



Table 4 Contract Specifications of TurkDEX-ISE 30 Futures

Underlying Asset

Value calculated based on the stock prices of the companies included in ISE National-30
stock price index by using the index’s calculation method.

Contract Size

Value calculated by dividing the index value by 1,000 and multiplying the quotient by TRY
100 (ISE National-30 Index/1,000)*TRY 100(Example: 47.325*100=TRY 4,732.5).

Price Quotation

ISE National-30 Index value, divided by 1,000 shall be quoted significant to three decimals.

Daily Price Limit

+ 15% of the established Base Price for each contract with a different contract month.

Minimum Price
Fluctuation (Tick)

0.025 (25 ISE National-30 Index points) Value of one tick corresponds to TRY 2.5.

Contract Months

February, April, June, August, October and December (Contracts with three different
expiration months nearest to the current month shall be traded concurrently. If December is
not one of those three months, an extra contract with an expiration month of December shall
be launched.)

Final Settlement Day

Last business day of each contract month. In case domestic markets are closed for half day
due to an official holiday, expiry date shall be the preceding business day.

Last Trading Day

Last business day of each contract month. In case domestic markets are closed for half day
due to an official holiday, last trading day shall be the preceding business day.

Settlement Method

Cash Settlement

Final Settlement
Price

Arithmetic average of all ISE National-30 Index values executed at the ISE within the last 30
minutes before the close of the trading session of the Exchange on the last trading day shall
be used as the last settlement price of the futures contract. If the ISE trading session closes
before that of the Exchange, as calculation method being the same, calculations shall be made
based on the ISE National-30 Index values executed during the last 30 minutes before the
closing of the ISE trading session. In case there is a failure or flaw in the calculation of the
index and/or import of index values by the Exchange during the last 30 minutes due to
technical difficulties, the last settlement price shall be calculated as the arithmetic average of
the available data. The last settlement price is rounded to the nearest price tick.

Daily Settlement
Price

Daily settlement price is established at the closing of each trading session as follows:

1.  Weighted average price of all the transactions performed within the last 10 minutes
before the closing of the trading session based on the quantity thereof shall be
established as the daily settlement price.

2. If number of transactions performed within the last 10 minutes before the closing of the
trading session is less than 10, weighted average of the last 10 transactions before the
closing shall be calculated instead.

3. If the daily settlement price cannot be calculated using the above-explained methods,
daily settlement price may be determined by using below explained methods separately
or in combination.

o  weighted average price of all the transactions performed throughout the
trading session,

O  previous day’s settlement price,

o average of the best bid and best ask quotations at the closing of the trading
session,

o theoretical futures prices to be calculated using the interest rate to be
determined by the Exchange for the time period until the expiration date of
the contract, spot price of the underlying asset or daily settlement price valid
for other contracts with different contract months.

Source: www.turkdex.org
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Additionally, the Commodity Futures Trading Commission (CFTC) which is the
regulator of futures markets in the United States issued a “no-action letter” allowing
the offer and sale of TurkDEX ISE 30 Index Futures in the United States in 2010.
With this approval, ISE 30 Index futures can be bought and sold easily by all US

investors via authorized members of TurkDEX.

3. LITERATURE REVIEW

Research on how news and financial disturbances from one market influence the
volatility pattern of other markets has been growing for many years. Researchers
investigate volatility spillovers between different financial markets due to the

increasing financial integration around the world.

There are numerous studies investigating the relation between spot and futures
markets. Obviously, the studies on the relation between spot markets and futures
markets focus on mainly on price discovery and there is relatively less research on

the risk spillover, especially volatility spillover between these two markets.

The studies of the behavior of volatility between markets commonly use ARCH-
GARCH framework. Engle (1982) proposed the Auto Regressive Conditional
Heteroskedasticity (ARCH) model and the generalization of this model (GARCH) is
proposed by Bollerslev (1986). ARCH-GARCH model characterize the time-varying
property of volatility successfully. GARCH model-based theory of volatility

spillovers is first pioneered by Engle, Ito and Lin (1990).

Mostly the volatility transmission mechanism among the major financial equity

markets has been examined. Especially after the global crash of stock markets in
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October 1987, many researchers have concentrated on the interaction of the equity
markets. Hamao, Masulis and Ng (1990), Lin Engle and Ito (1994) and Booth,
Martikainen and Tse (1996) have some interesting studies investigating volatility

spillovers between international equity markets.

The research of Hamao, Masulis and Ng (1990) is focused on the short run
interdependence of prices and price volatility of major stock indexes for Tokyo,
London and New York, which are three major international stock markets by
employing MA(1)- GARCH (1,1)-M model to open-to-close returns. They find
unidirectional price volatility spillovers from New York to Tokyo, London to Tokyo
and New York to London. In contrast to the study of Hamao et al., Lin, Engle and Ito
(1994) estimate a signal extraction model with GARCH processes. Related to their

study, there are bidirectional spillovers between New York and Tokyo.

Booth, Martikainen and Tse (1996) investigate price and volatility spillovers among
the Danish, Norwegian, Finnish and Swedish stock markets for the period 2 May
1988 to 30 June 1994 utilizing multivariate EGARCH model. Their results suggest
that returns and volatilities of each of these Scandinavian Stock Markets are highly
dependent on their own past values. There are both price and volatility spillovers
from the Swedish stock market to the Finnish stock market, volatility spillover from

the Finnish stock market to the Swedish stock market.

In many studies, it is found that the information flows systematically to the futures
market before cash markets. Consequently, returns of the stock market weakly
predict returns of the futures markets. A common notion exists that traders prefer to

go to the spot markets after the futures markets.
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According to Koutmos and Tucker (1996), the factors of this usual result can be
explained briefly. Index responds to the new information set after the futures markets
because all stocks in the index are not traded at different prices at all times. Also,
investors with strong predictions about the direction of the market prefer to trade
index futures rather than the index itself due to the lower transactions costs or margin
requirements. Chan (1992) examined the impact of nonsynchronous trading, intensity
in trading activities in two markets, the market-wide information and firm-specific
information on the intraday relationships between the returns of major market index
(MMI), MMI futures and S&P 500 futures for the period August 1984- June 1985
and January- September 1987. His study significantly suggests that the lead-lag
relationship depends on the extent of market-wide movement, whereas there is no
significant evidence suggesting that the lead-lag pattern is affected by the
nonsynchronous trading and the relative intensity of trading activity in cash and

futures markets.

In the literature, the relationship between spot markets and futures markets has been
examined by concentrating on mostly price discovery role of the futures. The
regressions for the lead-lag behavior between cash and futures markets estimate the
intraday relation between cash and futures index returns. Some studies investigate
both price discovery role and volatility spillovers between these two markets.
Reviewing the literature on the information-price changes relationship and
information-volatility relationship across spot and futures markets, it is seen that the

results are controversial.

Kawaller, Koch and Koch (1987) estimating a three stage least-squares regression,

examine the intraday price relationship between S&P 500 index and index futures
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using minute-to-minute data. Their study tries to answer whether the futures markets
play price discovery role for spot prices and whether the relationship between spot
and futures prices on expiry days is different from that on non-expiry days. Their
evidence is that the movements of futures prices lead the movements of index prices
by 20 to 45 minutes. However, the movements in the index rarely lead the
movements in futures for approximately one minute. In addition, they find that the
character of the relationship between spot and futures prices on expiry days is not

significantly different from that on non-expiry days.

According to Chan, Chan and Karolyni, (1991), volatility of returns in the spot and
cash markets is a substitute for information flow. They investigate the intraday
relationship between price changes and price changes volatility of the S&P 500 stock
index and stock index futures for the period August 1, 1984- December 31, 1989.
They examine intraday volatility spillovers between spot and futures markets, while
at the same time controlling for lead-lag relations in their price changes using five-
minute intraday returns. Employing a bivariate GARCH model, they find a strong
intermarket dependence in the volatility process and bidirectional information flow
between two markets. Price innovations in either market will disseminate to the other
and can predict the future volatility in the other market. Their evidence is not
consistent with the likely result of futures serving role of price discovery and

emphasizes that both markets serve important price discovery roles.

In line with the findings of Bollerslev, Chou and Kroner (1992) that the most
important feature of speculative price changes are higher moment dependencies,
Koutmos and Tucker (1996) examine higher moment interdependencies between

stock index returns and stock index futures returns of S&P 500. They use a bivariate
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error correction EGARCH model which preserves the long-run equilibrium
relationship linking the spot and futures markets while describing short-term
dynamics. The results suggest that the innovations in the future markets increase
volatility in the stock market in an asymmetric pattern and bad news rises volatility
more than good news. In addition, their study shows that there is a unidirectional
volatility spillover only from futures markets to the spot markets. Stock markets
innovations do not influence the volatility of the futures markets. Their evidence is
contrary to the findings of Chan et al. (1991), but supports the usual results that

futures lead spot markets.

Iihara, Kato and Tokunaga (1996) have considered the volatility interaction among
the cash index and futures index. Employing the models in ARCH class
incorporating time variation in the volatility of intraday returns of NSA (Nikkei
Stock Average) and NSA futures during the period March 1989 through August
1990, they investigate the intermarket dependence of the returns and return volatility
between two markets. Their study observes unidirectional information flow from the
futures to the stock market suggesting the market-wide information firstly flows to

futures, then to cash markets.

Min and Najand (1999) investigate the lead-lag relationship in both returns and
volatilities between spot and futures markets in Korea. They use 10 minute returns
for KOSPI 200 index for the period of five months in 1996 employing Granger
causality test. According to their results, the returns of futures market strongly leads
the returns of cash market by as long as 30 minutes, while a bidirectional causality is
more prevalent between cash and futures market regarding the volatility interaction

and they conclude that the volatility relationship depends on sample period.
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The study of Tse (1999) examines intraday price discovery process by using VECM
and Hasbrouck (1995) common trend model and volatility spillovers by employing a
bivariate EGARCH model to minute-by-minute data of DJIA index and index
futures. The findings of both VECM and Hasbrouck (1995) models show that futures
play dominant role in the price discovery process. Also, his study suggests
bidirectional information flow between two markets. However, volatility spillovers
from futures market to the stock market is more than the reverse direction.
Additionally, the bad news influence volatility of both markets more than good news
as an asymmetric effect. Tse concludes that the DJIA futures is more informationally
efficient than the underlying stock market indicating inherent leverage, low

transaction costs and the short sale possibilities in the futures for possible reasons.

Bhar (2001) aims to clarify the linkages between the spot (Australian All Ordinaries
Share Price Index- AOI) and futures contracts (SPI) on this index through the second
moment, the relative asymmetry and the volatility spillovers in Australia using a
bivariate EGARCH model. The evidence of his study is the cross- market spillovers
between the equity market and index market. Additionally, these two