THE IMPACT OF FUTURES TRADING ON SPOT INDEX VOLATILITY: EVIDENCE FOR TAIWAN INDEX FUTURES

Chiang Min-Hsien1) and Wang Cheng-Yu2)

1) National Cheng Kung University, Taiwan (mchiang@mail.ncku.edu.tw)

2) National Cheng Kung University, Taiwan (mchiang@mail.ncku.edu.tw)

Abstract

This paper investigates the influences of inception of Taiwan Index futures trading on the spot price volatility on the Taiwan Stock Exchange (TSE). The macroeconomic effects are controlled and the asymmetric response behavior is studied. The empirical evidence shows that the trading of TAIEX futures has major impacts on spot price volatility mechanism while the trading of MSCI Taiwan futures does not. In addition, the trading of both index futures has altered the asymmetric response behavior of spot price volatility.
1.
Introduction

The main purpose for the advent of futures trading is to provide investors with a channel to hedge risks contained in the spot market. Ever since the first modern futures contract began on the Chicago Board of Trade, the issue regarding the impacts of futures trading on the spot market is of concerns to academic researchers and policy makers. The major concern is concentrated on the stabilizing or destabilizing role of futures. While empirical results show no agreements
 in this stabilization-destabilization issue, the introduction of futures instruments into financial markets still continues all over the world. 

The purpose of this paper is to investigate the stabilization issue on the inception of index futures trading on the spot index of the Taiwan Stock Exchange (TSE). The stabilization issue involves the study of the spot price volatility behavior. If futures trading does improve the information transmission efficiency, the volatility clustering behavior in spot price volatility will be lessened. While speculation forces attracted by the lower transaction cost feature in futures may increase spot price volatility, the speed of information transmission from futures to spot markets will increase as well.
 Meanwhile, there are two distinctive features in this paper. Firstly, the macroeconomic influences on the spot price are controlled so that effect of futures trading on the spot price volatility is correctly examined without contamination. Secondly, the asymmetric response behavior of spot price volatility is under investigation.
 Since the asymmetric reaction of spot prices to information is empirically confirmed in literature,
 the inception of futures trading may affect this asymmetric mechanism. Examining asymmetries can allow us to gain more insights of how the spot prices respond to inception of futures trading.

2.
Sample and Methodology 

Sample

The daily data covers the period from January 5, 1995 to May 10, 2000 and are retrieved from the Taiwan Economic Journal (TEJ) database. There are two major index futures introduced during the data period, one is the Morgan-Stanley Capital International Taiwan Index Futures (MSCI Taiwan) initiated on January 9, 1997 and traded on the Singapore Exchange (SGX) and the other is the Taiwan Index Futures (TAIEX) initiated on July 21, 1998 and traded on the Taiwan Futures Exchange (TAIFEX). Therefore, the whole data period is comprised of 3 subperiods: (1) pre-futures period: January 5, 1995 to January 8, 1997 (2) post-MSCI: January 9, 1997 to July 20, 1998 (3) post-TAIEX: July 21, 1998 to May 10, 2000. 

Daily volatility measure

It is a challenging task to accurately measure the daily volatility in academic research. The traditional approach is to utilize collected daily closing prices to compute daily volatility. Although this approach is much easier to be manipulated for some practical reasons, the real stock price variation within a trading day may not be appropriately calculated due to insufficient information in closing prices.
 Consequently, Parkinson (1980) proposes a high-low volatility measure with the random walk assumption and theoretically shows that it is a far better estimator than the traditional close-to-close estimator. On the other hand, criticizing that the high-low estimator ignores the joint effects of opening and closing prices, Garman and Klass (1980) build up a volatility measure taking high (H), low (L), opening (O) and closing (C) prices into consideration under the assumption that logarithm of stock prices follows the Brownian motion without drifts. They demonstrate that the relative efficiency of their estimator is better than of the high-low estimator. Therefore, the daily volatility measure of Garman and Klass is adopted in this paper. The volatility measure
 of Garman and Klass can be expressed as follows:
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. Ross (1989) argues that acceleration of information flow increases the price volatility under an efficient market. Therefore, the spot price volatility increases if the inception of futures trading accelerates the information flow from futures to spot markets.

Macroeconomic factors

The relationship between macroeconomic factors and the stock return volatility has been investigated in numerous studies.
 Even if several macroeconomic variables have been empirically proven their effects on spot price volatility of the TSE occasionally, the leading indicators and Dow Jones Indices consistently and significantly affect the TSE. Therefore, these two major factors are taken as control variables to catch the economic systematic effects. The leading indicators are compiled monthly by the Council for Economic Planning and Development (CEPD) in Taiwan and transformed exponentially to daily basis.
 In order to filter out the macroeconomic effects on the spot price volatility, the following regression equation is performed:
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Where 
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The residuals from equation (2) are taken exponentially to represent spot price volatility measures clean of macroeconomic influences.

The Asymmetric effects of the Futures Trading on the Spot market

That the spot price volatility is subject to time varying and the asymmetric response behaviors is well documented.
 The time varying behavior comes from volatility clustering depicted as a slow decay of shocks while the asymmetric response is mainly due to the financial and operating leverage and noise trading. The introduction of futures trading is supposed to improve information revelation efficiency by lowering transaction costs to make new information transmission quickly from the futures market to the spot market and by decreasing asymmetric reaction to information.
 Consequently, we are interested in whether the futures trading has attenuated the persistence and asymmetries in spot price volatility. The asymmetric time-varying volatility model of Glostne, Jagannathan and Runkle (1993) (GJR) is employed since Engle and Ng (1993) empirically suggest that the GJR model captures the asymmetries better. In order to understand the effect of futures trading on the spot price volatility behavior, the GJR model is re-formulated as follows:
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 and 0 otherwise. Thus, the asymmetric effects are captured in squared terms with 
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 will be significantly negative. Otherwise, positive values suggest the opposite.

3.
Empirical Results

Table 1 reports the descriptive statistics and equality tests of the original spot price volatility while Table 2 reports the descriptive statistics and equality tests of spot price volatility with macroeconomic effects eliminated. As Table 1 presents, it appears that spot price volatility prefutures is significantly lower than in postfutures. Obviously, in general, the inception of futures trading increases the speed of information revelation from the futures to spot markets. This will increase spot price volatility. To get more confidences in this inference, we should go further to look into results of spot price volatility without contamination of macroeconomic effects. The results in Table 2, however, offer us a different story that spot price volatility in the post-TAIEX is significantly higher than in the prefutures period while spot price volatility in the post-MSCI is not. This reveals that the inception of TAIEX trading does improve the information revelation but the inception of MSCI trading does not. Since TAIEX is traded on “home country” of the spot securities, the new information is released first through the TAIFEX.

Nonetheless, one question not being answered is how the information transmission mechanism behaves. The estimated results in Table 3 detail the conditional volatility behavior, which can reveal the mechanism. For the post-MSCI period, the coefficients with dummy of the intercept, 
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, is significantly positive. This indicates that the basic spot price volatility structure is not changed after the inception of MSCI Taiwan index futures trading except increased asymmetric effects. The increased asymmetries post-MSCI may reflect the outcome produced by the composition of investors on the TSE in which non-institutional investors have a large proportion of 88.3% compared with 11.7% of institutional investors. Shiller (1984) and Black (1986) argue that noise traders, i.e., uniformed traders, usually trade not on information but on noises and may overreact to new information, especially bad news. Consequently, the extra amount of information transferred from futures to spot markets makes noise traders overreact to bad news, which increases spot price volatility.
 As for the post-TAIEX period, all of the coefficients with dummy are significantly positive except the significantly negative coefficient on lagged conditional volatility and insignificantly negative coefficient on lagged unexpected residual. In addition to increased asymmetric effect as in the post-MSCI period, the level of spot price volatility increases as well, which confirms the results found in Tables 1 and 2. Meanwhile, the significantly negative 
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 post-TAIEX shows that the introduction of TAIEX improves the information revelation efficiency as well. This is distinct from results of the post-MSCI period. The “home country” dominance could explain this efficiency improvement. Table 4 reports the estimated adjustment speed
 to unexpected news. The adjustment speed to bad news increases post-MSCI and post-TAIEX while the adjustment speed to overall news decreases. This reveals that the inception of futures trading makes the spot market absorb bad news even longer although the overall response speed reduces.

4.
Conclusions

This paper examines the influences of inception of two major Taiwan Index futures trading on the spot price volatility behavior of the TSE. The particular aspect regarding these two Taiwan Index futures is that one is introduced in the foreign market and the other is originated from the domestic market. The macroeconomic impacts other than futures trading are filtered out in order to gain a more accurate insight. In addition, the issues of volatility dynamics and asymmetric responses are analyzed.

The empirical evidence shows that the inception of TAIEX futures trading alters the mechanism of spot price volatility while the inception of MSCI Taiwan futures trading has no effects on spot price volatility except the asymmetric response behavior. The increased asymmetric response behavior following the beginning trading of two index futures reflects the fact that the major proportion of investors on the TSE is of non-institutional investors who are generally uninformed and are inclined to overreact to bad news. Meanwhile, the inception of TAIEX futures trading improves the efficiency of information transmission from the futures to spot markets.
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	Table1  Descriptive statistics and equality tests of Volatilities

	
	Prefutures
	Post-MSCI
	Post-TAIEX

	Sample Size
	462
	341
	385

	Mean
	0.0065%
	0.0088%
	0.0142%

	Std_error
	0.0078%
	0.0111%
	0.0170%

	Wilcoxon Rank Sum

Z-statistic
	
	-4.704**a
	-11.982**b


** Significant at 5% level

a Z-statistic examines whether the volatility means of prefutures and post-MSCI are significantly different.

b Z-statistic examines whether the volatility means of pre-TAIEX and post-TAIEX are significantly different.

	Table2  Descriptive statistics and equality tests of Volatilities
       with macroeconomic effects eliminated

	
	Prefutures
	Post-MSCI
	Post-TAIEX

	Sample Size
	462
	341
	385

	Mean
	1.0413
	1.0466
	1.1877

	Std_error
	0.4662
	0.4450
	0.5153

	Wilcoxon Rank Sum

Z-statistic
	
	-0.267
	-5.537**


** Significant at 5% level

	Table3  The Asymmetric Volatility Model
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	Post-MSCI 
	Post-TAIEX

	
[image: image26.wmf]c


	0.011485

(0.0154)
	-0.003678

(0.0121)
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	-0.008875

(0.0340)
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   (0.0299)**
	0.060847

   (0.0220)**

	
[image: image33.wmf]1

a
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	0.128652

(0.0609)
	0.182282

   (0.0672)**
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	0.874027

(0.0343)
	0.841745

   (0.0313)**
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	-0.004692

(0.0799)
	-0.103731

 (0.0580)*


** significant at 5％,* significant at 10％.

Standard errors in parentheses are rounded to four decimal points.

	Table 4 The Adjustment Speed to Unexpected News

unit: hours

	
	Overall News
	Bad News
	Ratio of Bad to overall News

	Pre-MSCI
	1.94
	2.03
	1.04

	Post-MSCI
	QA
	2.42
	NA

	Pre-TAIEX
	1.73
	2.36
	1.36

	Post-TAIEX
	1.20
	3.67
	3.06


QA: quick adjustment.

NA: not applicable

� Edwards(1988), Lee and Ohk(1992), Harris(1989), Antoniou and Holmes(1995).


� Cox (1976) suggests that futures trading is able to increase the speed of information transmitted to the spot market. This may induce increased spot price volatility, which is proposed in Ross (1989).


� Using GJR model, Antoniou, Holmes, and Priestley (1998) investigates this issue using 6 country data.


� Black(1976), Christie(1982), French, Schwert and Stambaugh(1987), Schwert(1990).


� Beckers (1983) empirically shows that the high-low estimator is more accurate than the traditional close-to-close estimator due to more information contents of the high-low data.


� This measure is called the best analytic scale-invariant estimator in Garman and Klass (1980).


� Chen, Roll, and Ross (1986), Breen, Glosten and Jagannathan (1989), Schwert (1989), Hsieh and Miller (1990).


�Daily leading Index = last month leading indicator × daily growth rate × day t。





� Engle (1982), Bollerslev, Engle (1986), Baldauf and Santoni (1991), Bollerslev, Chou, and Kroner (1992), Nelson (1991), Engle and Ng (1993), Rabemananjara and Zakolin (1993), Braun, Nelson and Sunier (1995), Fornari and Mele (1995), Hentschel (1995), Chiang and Chen (2000).


� Merton (1995).


� The same argument is also suggested in Sentana and Wadhwani (1992).


� It is assumed that 50% of the price gap will be closed in n periods, such that � EMBED Equation.3  ��� for pre-MSCI and pre-TAIEX, and � EMBED Equation.3  ��� for post-MSCI and Post-TAIEX for overall unexpected news, and � EMBED Equation.3  ��� for pre-MSCI and pre-TAIEX and � EMBED Equation.3  ���for post-MSCI and Post-TAIEX for bad unexpected news. In reference to Koutmos (1998).
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