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Abstract 

While much research has been done on the impact of futures trading on the volatility of the stock market, little is 

interested in the relationship between information flows and volatility on the introduction of futures trading. 

Futures trading can increase the channels through which information is transmitted into prices of the underlying 

market. Examining the impact of futures trading on information efficiency of stock market depends on the link 

between information and volatility. The objective of this study is to consider the impact of futures trading on 

information efficiency of stock market. Several cases of stock indices, such as S&P 500, Nikkei225, HSI and 

BSE Sensex were empirically examined. The application of GJR model in Econometrics and Approximate 

Entropy (ApEn) approach in time series analysis would help to find a comprehensive solution of the objective in 

this study. By using Wald tests to compare the structural changes of volatility in pre-futures and post-futures, our 

results suggest that the introduction of futures has improved information efficiency flowing to the spot market. 

Keywords: stock index futures, information efficiency, stock market, volatility, time series 

1. Introduction 

The issue of the impact of futures trading on stock market volatility has received considerable attention, 

particularly after the financial crash in 2008. In fact, stock index futures has developed in mature markets for a 

long history and also introduced in emerging markets several years before, such as S&P 500 index futures, 

Nikkei 225 index futures, Hang Seng Index futures, and so on. Futures are used for hedging risk but at the same 

time this may cause changes in market efficiency as well as increase or decrease in the volatility. Futures trading 

is still viewed with suspicion by policymakers and investors. The problem what policymakers worried about is 

whether futures trading may impact positively or negatively on the underlying spot market. Therefore, it is 

necessary to analyze the effect of stock index futures on spot market volatility in detail. Theoretically, as an 

important financial innovation, stock index futures play a vital role in the development of stock market. It can be 

used to hedge the risk in a well-diversified portfolio of stocks. Furthermore, the introduction of index futures 

would not have a large impact on the longer-term trend of the stock market, but serving as a risk-hedging tool, 

may help stabilize the stock market. Nevertheless, it is argued that derivatives encourage speculation, which 

takes the form of higher spot market volatility. Almost since stock index futures began in 1982, discussions on 

this topic are being continued. On one hand, some commentators argue that increased volatility, following the 

onset of futures trading, has been viewed as a consequence of destabilizing forces. This view gained impetus 

following the stock market crash. On the other hand, some researchers suggest that futures trading should not be 

blamed for causing jump volatility of stock prices, however, futures markets provide a means by which the 

mechanism for the transmission of news is improved. The purpose of this article is to examine the impact of 

futures trading on information efficiency of stock market. 

Researchers began to do much empirical analysis on this argument since the 1987 crash. By comparing the 

market volatility of S&P 500 in pre- futures and post-futures period, Edwards (1988) shows that futures induced 

short-run volatility, but this volatility does not appear to carry over to longer periods of time. Brown-Hruska and 

Kuserk (1995) indicate that a higher expected level of futures trading relative to cash market trading is associated 

with lower cash price volatility. Mckenzie, Brailsford and Faff (2001) model the mean return for individual share 

futures with TARCH method and draw that futures trading contributes to a general reduction in systematic risk 

and so on. Mazouz and Bowe (2006) investigate volatility effect of SSF's contract on London's stock exchange. 
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There was the reduction in unconditional volatility and systematic risk. Due to futures trading, the current news 

is incorporated in prices more rapidly, shorter impact of old news and lower shocks effect. Beer (2009) 

investigates single stock futures effect on South African stock market and finds a reduction in the level and 

changes in the structure of spot market volatility post single stock futures. There is faster incorporation of new 

news, shorter impact of old news and lower shocks effect. Das and Mishra (2011) employ GARCH model to 

examine the impact of index futures trading on the volatility of the index. There is evidence that the volatility has 

decreased significantly after the introduction of the index futures. 

However, there exist several opposing views that stock index futures might increase the volatility of markets. By 

employing GARCH to examine the impact of trading in the FTSE 100 stock index futures on the volatility of 

spot market, Antoniou and Holmes (1995) suggest that futures trading has led to increased volatility, but 

improved the speed and quality of information flowing to the spot market. Chang, Cheng and Pinegar (1999) 

examine whether stock index futures affect stock market volatility and concludes that futures trading increases 

spot portfolio volatility. Bae, Kwon and Park (2004) measure the impacts of futures on spot market volatility and 

trading efficiency, and find that the introduction of KOSPI 200 index futures trading is associated with greater 

market efficiency with greater volatility in the underlying stock market. Shastri, Thirumalai and Zutter (2008) 

analyze on single-stock futures and find that the quality of the stock market improves substantially after the 

introduction of futures. Gahlot and Datta (2011) use EGARCH model to capture the asymmetric nature of the 

volatility and find that bad news has greater impact on the volatility as compared to good news and there is high 

persistence of volatility in the stock market. 

Besides, some researchers turn to demonstrate the effect of futures trading on stock markets efficiency. 

Emphasizing the important effect of asymmetric information, GJR model is employed by Antoniou, Holmes and 

Priestley (1998) to find that there has been transference of asymmetries from the spot market to futures market. 

Ang and Cheng (2005) test market efficiency by applying a “specific announcement of news”. Their results 

support that market become efficient after SSF trading. They attribute market efficiency to increase trading in 

futures market, high leverage and low transaction cost, which benefited arbitrageurs rather than speculators. 

Floros and Vougas (2008) discuss the relationship between Greek spot and futures markets and conclude that 

futures prices contain useful information about spot prices and futures markets are more efficient than stock 

markets in Greece. Debasish (2009) utilizes GARCH models to investigate volatility in NSE Nifty prices before 

and after the onset of futures trading. The results imply that futures improve pricing efficiency and the quality of 

information flowing to spot markets. Yang, Yang and Zhou (2012) investigate intraday price discovery and 

volatility transmission between Chinese stock index and the newly established stock index futures markets in 

China, and find that the cash market plays a more dominant role in the price discovery process. Lee, Stevenson 

and Lee (2014) reveal that futures trading has improved the speed and qualify of information flowing to the spot 

market.  

Whether the introduction of futures can impact on volatility of the underlying market deserves discussion. To 

answer this question, we should make clear the effect mechanism of futures. Futures trading can increase the 

channels through which information is transmitted into prices of the underlying market. Examining the impact of 

futures trading on information efficiency of stock market depends on the link between information and volatility. 

The question of whether futures could impact on stock market lies in the nature of changes in volatility via 

information transmission before and after futures trading. Therefore, to fully understand the impact of futures 

trading on stock market volatility and whether any such impact is considerable, it is necessary to understand and 

take account of the causes of volatility.  

The objective of this study is to consider the impact of futures trading on information efficiency of stock market. 

We empirically examine several global representative stock indices, such as S&P 500, Nikkei 225, HSI and BSE 

Sensex. Firstly, we model these time series data with advanced GJR-GARCH approach and decompose the 

volatility factors into four terms, including original systematic uncertainties, impact of recent market-specific 

news, impact of old news relating to days prior to the previous day, and asymmetric response. By using Wald 

tests to compare the structural changes of volatility in pre-futures and post-futures, an important connection is set 

up that any change in the recent and old information flow will change the volatility of the underlying spot market. 

Then, the Approximate Entropy (ApEn) method is applied to calculate the time series system complexity. By 

comparing the ApEn values pre-futures and post-futures, we draw the conclusion that greater impact of recent 

news and less persistent of old information improve the efficiency of the spot markets after the advent of futures 

trading. 

 

http://dict.cnki.net/dict_result.aspx?searchword=%e4%b8%8d%e7%a1%ae%e5%ae%9a%e6%80%a7&tjType=sentence&style=&t=uncertainties
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2. Method 

2.1 GJR-GARCH Model 

An appropriate way to capture the time varying nature of volatility is to model the conditional variance as a 

GARCH process. Firstly introduced by Engle (1982), Autoregressive Conditional Hetero- skedasticity (ARCH) 

model is used to measure and forecast volatility of financial markets. However, in an ARCH (p) model, old news 

which arrived at the market more than p periods ago has no effect at all on current volatility. Furthermore, in 

many empirical applications with the linear ARCH (p) model a relatively long lag length in the conditional 

variance equation is often called for. In this light, the Generalized ARCH, or GARCH (p, q) model allowing for 

both a longer memory and more flexible lag structure is advanced by Bollerslev (1986). The GARCH (p, q) 

process is then given by: 

1 (0, )t t th                                         (1) 

     
2

0

1 1

p q

t i t i j t j

i j
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                                      (2) 

Where εt denotes a real-valued discrete-time stochastic process, Ψt is the information set of all information 

through time t, ht is known as the conditional variance since it is a multi-period ahead estimate for the variance 

calculated based on any past relevant information. Using the GARCH model, it is possible to interpret the 

current fitted variance ht. Following the idea of Bollerslev, Engle and Jeffrey (1988), p=q=1 is found to suffice in 

most applications. Then, GARCH (1, 1) formula is: 

2

0 1 1 1 1t t th h                                         (3) 

It is widely applied to empirical studies as it can capture important characteristics of the high frequency time 

series data, as described by Cont and Fonseca (2001, 2002). The most interesting feature not addressed by this 

model is asymmetric effect confirmed by French Schwert and Stambaugh (1987), Nelson(1991). This effect 

occurs when a negative shock (bad news) to financial time series is likely to cause volatility to rise by more than 

a positive shock (good news) of the same magnitude. One popular asymmetric formulation is explained below: 

the GJR model, named after the authors Glosten, Jagannathan and Runkle (1993). By modelling daily Japanese 

stock returns with many approaches, Engle and Ng (1993) indicate that GJR model is the best one in capturing 

the correct impact of news on volatility, especially is adequate to test the asymmetric effect. Abhyanka, Copeland 

and Wong (1997) use BDS test to indicate persistent nonlinear structure in the time series of stock market. The 

GJR model is a simple extension of GARCH with an additional term added to account for possible asymmetries. 

The conditional variance is expressed in this form: 

2 2

1 1 1 1t t t t th h                                        (4) 

Where It-1=1 if εt<0, It-1=0 otherwise. For a leverage effect, we would see γ>0. Notice now that the condition for 

non-negativity will be ω>=0, α>=0, β>=0, and α+γ>=0. The detailed explanations are as follows. 

ht is decomposed into four terms: first, ω is the long-term average value, indicating original systematic 

uncertainties. Second, αεt-1
2
 is the lagged error term relating to the impact of recent market-specific news, i.e. 

information about volatility during the recent period. Hence, α can be viewed as a “news” coefficient, with a 

higher value implying that recent news has a greater impact on price changes. The increase in α post-futures 

suggests that information is being impounded in prices more quickly due to the introduction of futures trading. 

Third, βht-1 is the fitted and lagged variance term which reflects the impact of old news relating to days prior to 

the previous day. β is the coefficient on the lagged variance term and thus to news which arrived before yesterday. 

The increase in the rate of information flows to be anticipated from the onset of futures trading is expected to 

lead to a reduction in uncertainty regarding previous news. This in turn will lead to a fall in the persistence of 

information. In other words, “old news” will have less impact on today’s price changes. At last, γIt-1εt-1
2
 is the 

asymmetric response, i.e. the leverage effects exist while the negative return shocks cause higher volatility than 

positive return shocks and it implies how volatility rised more after a large negative shock than a large positive 

one.  

Examining the impact of futures trading on information efficiency of stock market depends on the link between 

information and volatility. Futures trading can increase the channels through which information is transmitted 

into prices of the underlying market. The question of whether futures trading could impact on stock market lies 

in the nature of changes in volatility via information transmission before and after futures trading. Therefore, to 

fully understand the impact of futures trading on stock market volatility and whether any such impact is 
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considerable, it is necessary to understand and take account of the causes of volatility.  

As mentioned above, volatility measured by conditional variance is decomposed into four terms (original 

systematic uncertainties, impact of recent market news, impact of old news, and asymmetric response). The 

market dynamics is related to both the transmission of news and the asymmetric response of volatility to news. 

For example, if market dynamics are a cause of asymmetries, then innovations, such as the introduction of 

futures, may be expected to impact not only on the level of volatility in the underlying market, but also on the 

structure and characteristics of that volatility.  

By using Wald tests to examine whether differences between coefficients in the two sub-periods is significant, a 

structural change is suggested and we can say that there is indeed a difference emerging due to futures trading. 

This paper seeks to address the issue of the impact that the onset of futures trading has on stock market volatility. 

2.2 Approximate Entropy (ApEn) 

Approximate entropy (ApEn), is a recently developed statistic quantification measure of regularity or complexity 

in time series data. In the stochastic setting, analytic techniques to calculate ApEn(m, r), estimate ApEn(m, r, N), 

and give rates of convergence of the statistic to the formula all are reasonable problems for which a machinery 

can be developed along established probabilistic lines. The purpose applying the method in this paper is to give a 

mathematical formulas and statistics to quantify the concept of changing complexity of financial time series data. 

For many stochastic processes, we can analytically evaluate ApEn. Then the ApEn formula is indicated as 

follows.  

Given a time series data, u(l), u(2), …, u(N), from measurements equally spaced in time, fix m (positive integer) 

and r (positive real), and form a sequence of vectors {x(i)} in R
m
, defined by x(i) = [u(i), u(i+l), ..., u(i+m-l)]. 

For each i, 1≤ i ≤N-m+1, we define d[x(i),x(j)], the distance between vectors x(i) and x(j) as 
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Fix m and r, define 
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Given N data points, we implement this formula by defining the statistic 

  
1

A p E n ( m , r , N ) ( ) ( )
m m

r r


                               (8) 

The value of m represents the window length of compared runs of data, and r specifies a real filtering level: 

superposition of noise of magnitude much smaller than r minimally affects the ApEn calculation. The 

probabilistic form of ApEn insures robustness to outliers. We interpret ApEn as a parameter that measures 

correlation, persistence, or regularity: smaller ApEn values mean more persistence and correlation, and larger 

ApEn values mean more independence.  

ApEn measure the likelihood that runs of patterns that are close remain close on next incremental comparisons. 

ApEn can be computed for any time series, chaotic or otherwise. The intuition motivating ApEn is that if joint 

probability measures that describe each of two systems are different, then their marginal distributions on a fixed 

partition are likely different. Based on more complex time series data, ApEn value is larger, which indicates that 

the probability of similar pattern caused by old news and historical changes is lower, however, the new pattern 

probability is larger. In other words, old news have less impact on today’s price changes, but recent news has 

greater impact on price changes as that the efficiency of the markets is improved and information flows more 

quickly.  

To answer question of whether futures trading could impact on information efficiency of stock market, we 

propose the family of system parameters ApEn(m, r), and related statistics ApEn(m, r, N). By comparing the 

ApEn statistics of index between pre-futures and post-futures, we have effectively discriminated the pattern 

changes of time series before and after the introduction of futures. The capability to discern changing complexity 

from a relatively small amount of data holds promise for applications of ApEn in this problem. 
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3. Results 

3.1 Data Description 

The data include daily figures for the price and return series of four stock indices, such as S&P 500, Nikkei 225, 

HSI and BSE Sensex. All data are obtained from Yahoo finance (http://finance.yahoo.com/). By modeling the 

return series with GJR (1, 1) approach on each stock index, volatilities between pre-futures period and 

post-futures period would be calculated and compared later. Then, detailed analysis on the results appeared to 

demonstrate the effects of futures trading on the underlying spot market, especially on the process of information 

transmission. The return of stock index was calculated as: 

1 1ln( / ) ln( ) ln( )t t tt tR p p p p                              (9) 

Where Rt denotes the natural logarithm return of the closing price, and pt is the closing price of stock index at t 

day. 

Figure 1 illustrates the volatility features of S&P 500 index and its return series before and after the introduction 

of futures trading. The S&P 500 index futures trading was introduced in Chicago Board of Trade on Apr. 21st, 

1982. This index represents the bulk of the value in the US equity market. The data of this index at daily levels 

are examined from Jan. 3rd, 1977 through the end of December 1987. It is easy to see the great growth of index 

over the period and the largest one-day percentage decline on Oct. 19th, 1987. On the “Black Monday”, stock 

volatility jumped dramatically. In addition, there are two other important features can be seen. For one thing, the 

tendency for volatility appears in bunches. In other words, large returns are expected to follow large returns, and 

small returns to follow small, due to clustering of information arrivals. This is the effect named volatility 

clustering that GARCH is designed to measure. For another, it is apparent that volatility is higher when prices 

are falling than growing. This is the asymmetric response or leverage effect mentioned above in section 2. 

Figure 2 illustrates the volatility features of Nikkei index and its return series pre-futures and post-futures.The 

Nikkei 225 index futures trading was first introduced at Singapore Exchange (SGX) in Sept. 3rd, 1986. The data 

of this index at daily levels are examined from Jan. 4th, 1984 through the end of December 1989.  

Figure 3 depicts the volatility features of HSI and its return series in two sub-periods. The HSI futures trading 

was introduced in Hong Kong Futures Exchange on May 6th, 1986. The daily data of this index are examined 

from Jan. 4th, 1982 through the end of December 1990. It is noted that on Oct. 19th, 1987, Hang Seng Index 

(HSI) slumped 420 points in one day which represented a significant margin. Facing the crisis, the government 

closed the stock exchange for four days and dropped a further 1211 points after the four-day suspension of 

trading. The crash then spreads west through international time zones to Europe, hitting the United 

States. Finally, it takes several years to recover. 

Figure 4 illustrates the volatility features of Sensex index and its return series in two periods. As the futures 

trading launched in emerging markets, Sensex index futures began on June 9th, 2000 in Bombay Stock 

Exchange (BSE) of India. The data of this index at daily levels are examined from July 1st, 1997 through the end 

of December 2003. Sensex is the benchmark index for the Indian stock market and it is the most frequently used 

indictor while reporting on the state of the market. 

 

  
Figure 1. Series of S&P 500         
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Figure 2. Series of Nikkei 225 

 

           
Figure 3. Series of HSI     

 

       

Figure 4. Series of Sensex 
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Table 1. Coefficient estimate results on return series of S&P 500, Nikkei 225, HSI and BSE Sensex 

Index periods Coefficient Estimation StdError z-Statistic Prob. 

S&P 500 

Pre-futures 

1/03/1977 

—4/21/1982 

ωpre 8.75E-07 3.29E-07 2.658499 0.0078 

αpre 0.021769 0.010939 1.990005 0.0466 

βpre 0.948563 0.010704 88.61548 0.0000 

γpre 0.033322 0.012314 2.705926 0.0068 

Post-futures 

4/22/1982  

—12/31/1987 

ωpost 5.25E-06 1.04E-06 5.047270 0.0000 

αpost 0.057295 0.01334 4.295059 0.0000 

βpost 0.829663 0.01534 54.08518 0.0000 

γpost 0.144065 0.014515 9.925451 0.0000 

Nikkei 225 

Pre-futures 

1/04/1984 

—9/03/1986 

ωpre 6.99E-06 1.76E-06 3.974837 0.0001 

αpre 0.095781 0.03148 3.042575 0.0023 

βpre 0.726403 0.053246 13.64243 0.0000 

γpre 0.096535 0.043213 2.233931 0.0255 

Post-futures 

9/04/1986  

—12/29/1989 

ωpost 1.32E-05 1.65E-06 8.018934 0.0000 

αpost 0.014713 0.025466 0.577774 0.5634 

βpost 0.579622 0.026841 21.59503 0.0000 

γpost 0.698528 0.041379 16.88103 0.0000 

HSI 

Pre-futures 

1/04/1982 

—5/06/1986 

ωpre 1.27E-05 2.55E-06 4.980356 0.0000 

αpre 0.040494 0.014908 2.716275 0.0066 

βpre 0.869464 0.015707 55.35507 0.0000 

γpre 0.100754 0.019796 5.089711 0.0000 

Post-futures 

5/07/1986  

—12/31/1990 

ωpost 1.82E-05 2.39E-06 7.629219 0.0000 

αpost 0.127244 0.032429 3.923725 0.0001 

βpost 0.610948 0.006911 88.39594 0.0000 

γpost 0.787551 0.040412 19.48822 0.0000 

BSE Sensex 

Pre-futures 

7/01/1997 

—6/09/2000 

ωpre 3.56E-05 9.81E-06 3.628477 0.0003 

αpre 0.002338 0.016699 0.140024 0.8886 

βpre 0.837672 0.038727 21.63023 0.0000 

γpre 0.126867 0.038903 3.261081 0.0011 

Post-futures 

6/10/2000 —5/13/2003 

ωpost 1.88E-05 4.26E-06 4.411568 0.0000 

αpost 0.059156 0.029597 1.998745 0.0456 

βpost 0.742666 0.042971 17.28311 0.0000 

γpost 0.200369 0.045926 4.362860 0.0000 

 

Table 1 indicates the weights which are estimated during pre-futures period and during post-futures period 

respectively. These coefficients are statistical significant and are satisfied with the constraint conditions of the 

GJR model. In the GJR model the asymmetric response of conditional volatility to information is captured. As 

shown in Table 1, all the countries’ stock indexes, exhibit statistically significant asymmetric effects, and all the 

coefficients were different from the ones pre-futures. The implications of the results are as follows. 

As already explained in section 2, volatility factors were decomposed into four terms whose weights are now 

calculated on the long run average, the impact of recent market-specific news (the symmetric news), the impact 

of old news (the previous forecast), and asymmetric response (the negative news). First of all, all the weights of 

the four combinations post-futures are quite different from the ones pre-futures. It implies that there exist effects 

of futures on the volatility of spot market. Secondly, the increase of α in post-futures period indicates that recent 

news which are attributable to market-specific factors has a greater impact on the spot market following the 

onset of futures. Thus, information is being transmitted in prices more quickly since the onset of futures trading. 

Thirdly, the fall in value of β post-futures implies a reduction in uncertainty regarding pervious news and less 

persistent of information owing to the introduction of futures trading. Fourthly, the asymmetry term, γ, has the 

positive sign and significant. The increase of γ post-futures suggests that there exists an leverage effect and the 

effect of the same magnitude on volatility rises more due to bad news than good. Accordingly, it is quite obvious 

that the impact of information (recent and old news) on volatility is much greater and less persistent post-futures. 

Even though the coefficients are different between the two sub-periods, there needs to be a test which suggests 

that there has been a structural change in the two sub-periods. A Wald test could be used to test that. 

The Wald test is a way of testing the significance of particular explanatory variables in a statistical model. If a 
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structural break is suggested it will consolidate the results and we can say that there is indeed a difference 

emerging due to futures trading. However if the test suggests that the difference between the two is not 

significant then it might not suggest that futures has indeed have an effect on the spot. So this test is important to 

be performed to authenticate the validity of the objective in this paper. In principle, it is possible to proceed by 

specifying the restrictions αpost-αpre=0, βpost-βpre=0, γpost-γpre=0 in the Wald test option.  

 

Table 2. Wald tests on coefficients in two sub-periods 

Index Null Hypothesis 

Wald Test 

F-statistic Chi-square 

Value Prob. Value Prob. 

S&P 500 

αpost =αpre，βpost =βpre，γpost =γpre 90.35393 0.0000 271.0618 0.0000 

αpost =αpre 7.092409 0.0078 7.092409 0.0077 

βpost =βpre 60.07866 0.0000 60.07866 0.0000 

γpost =γpre 58.21242 0.0000 58.21242 0.0000 

Nikkei 225 

αpost =αpre，βpost =βpre，γpost =γpre 89.87948 0.0000 269.6384 0.0000 

αpost =αpre 10.13418 0.0015 10.13418 0.0015 

βpost =βpre 29.90593 0.0000 29.90593 0.0000 

γpost =γpre 211.6475 0.0000 211.6475 0.0000 

HSI 

αpost =αpre，βpost =βpre，γpost =γpre 529.9476 0.0000 1589.843 0.0000 

αpost =αpre 7.155842 0.0076 7.155842 0.0075 

βpost =βpre 1399.044 0.0000 1399.044 0.0000 

γpost =γpre 288.8309 0.0000 288.8309 0.0000 

BSE Sensex 

αpost =αpre，βpost =βpre，γpost =γpre 3.021381 0.0291 9.064142 0.0285 

αpost =αpre 3.685437 0.0553 3.685437 0.0549 

βpost =βpre 4.888265 0.0274 4.888265 0.0270 

γpost =γpre 2.561393 0.1099 2.561393 0.1095 

 

Accordingly, it is quite obvious that the impact of information on volatility is much greater and less persistent 

post-futures. The introduction of futures trading leads to an increase in the flow rate of information to the 

underlying spot market. Although the spot market may be more volatile post-futures, the efficiency of the stock 

market is improved owing to the advent of futures trading. 

Besides, the ApEn values of S&P 500, Nikkei 225, HSI and BSE Sensex pre-futures and post-futures were 

calculated while m=2, r=0.1*standard deviations of the u(i) data. The results indicated in Table 3 using the 

software of Matlab 7.0. For each distinct ApEn statistics of index, values of pre-futures were markedly different 

from any values of post-futures. 

 

Table 3. The ApEn values of S&P 500, Nikkei 225, HSI and BSE Sensex 

Index Sample periods ApEn 

S&P 500 
Pre-futures(1/03/1977—4/21/1982) 1.3395 

Post-futures(4/22/1982—12/31/1987) 1.6003 

Nikkei 225 
Pre-futures(1/04/1984—9/03/1986) 1.0241 

Post-futures(9/04/1986—12/29/1989) 1.3321 

HSI 
Pre-futures(1/04/1982—5/06/1986) 1.2715 

Post-futures(5/07/1986—12/31/1990) 1.5251 

BSE Sensex 
Pre-futures(7/01/1997—6/09/2000) 0.9663 

Post-futures(6/10/2000—12/31/2003) 1.1398 

 

It is indicated that the ApEn values of indice become larger after the introduction of futures trading in both 

developed markets and emerging markets. Because larger ApEn values mean less old pattern persistence and 

larger new pattern stochastic, recent news plays a more vital role in today’s price changes. On the basis of 

calculations that included the above theoretical analysis, I drew a preliminary conclusion that information 

efficiency of spot markets is improved with the development of index futures. It implies that stock index futures 

has significant and positive effect on information transmission through the underlying spot markets. 
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4. Discussion 

In this paper, we aim to examine the effects of the introduction of futures trading on the underlying spot markets. 

Previous studies tend to inspect whether futures trading could stabilize or destabilize spot markets. However, few 

studies consider the relationship between information flows and volatility associated with the onset of futures 

trading. For this reason, it is necessary to analyze the process that futures trading could affect the underlying spot 

market volatility in terms of influencing the information transmission. Futures trading can increase the channels 

through which information is transmitted into prices of the underlying market. Examining the impact of futures 

trading on information efficiency of stock market depends on the link between information and volatility. 

In order to better analyze this process of impacts, we use the GJR-GARCH model to decompose the volatility 

factors into four terms, i.e. ω is the long-term average value; αεt-1
2
 is the lagged error term relating to the impact 

of recent market-specific news; βht-1 is the fitted and lagged variance term which reflects the impact of old news 

relating to days prior to the previous day; γIt-1εt-1
2
 is the asymmetric response, which implies that volatility 

increases more after a negative shock than a positive one. Then, we calculate the ApEn values, and compare the 

changes of the ApEn values pre-futures and post-futures. 

To empirically measure and estimate the effects of futures trading on volatility, we examine several stock indices 

which have been successfully introduced in many developed markets and emerging markets, such as S&P 500, 

Nikkei225, HSI and BSE Sensex. The outcome of detailed analysis can be summarized as follows. First, all the 

four coefficients are proved significantly different between post-futures and pre-futures by the Wald test. It 

implies that there exist effects of futures on the volatility of spot market. Second, the increase of α post-futures in 

most cases, implying that recent news which are attributable to market factors has a greater impact on the spot 

market following the onset of futures. Thus, information is being transmitted in prices more quickly since the 

onset of futures trading. Third, the fall of β post-futures suggests reduction in uncertainty regarding pervious 

news and less persistent of old information after the advent of futures trading. Finally, the asymmetry response, γ, 

proves that there exists leverage effect of the information arrival on the volatility. Besides, all the calculations of 

the ApEn values indicate that the ApEn values of indice become larger after the introduction of futures trading in 

both developed markets and emerging markets. It implies that recent news plays a more vital role in today’s price 

changes. Hence, information efficiency of spot markets is improved with the development of index futures. 

In conclusion, no matter whether futures trading could increase or decrease the volatility of the underlying spot 

markets, the efficiency of the stock market is improved owing to the introduction of futures trading. Futures 

trading can increase the channels through which information is transmitted into prices of the stock market. The 

investigations of this paper provide no empirical support for policy makers that attempts to curtail trading in 

pursuit of market stability. Hence, as one financial derivative, futures trading doesn’t deserve the blame for 

market crash. From a policymaker perspective, the financial authorities who are hesitate to make a new attempt 

to the launch of stock index futures should firstly complete basic system and technical preparations for this, and 

then learn from the corresponding experiences of the mature markets and the emerging markets. 
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