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Abstract

To curb the negative effects of Global Financial Crisis (GFC) in 2008, the regulatory bodies of 
Pakistan Stock Exchange (PSX) banned trading in the stock market. Trading in several financial 
instruments suffered due to this unavoidable situation. On the recommendations of CFS MK II review 
committee, trading in futures markets were also halted. As the situation got better, trading in the stock 
market resumed. With this, trading in Single Stock Futures (SSFs) resumed on July 27, 2009 with 
stringent regulatory requirements than before. This situation makes it important to investigate the role 
of newer SSFs with stringent regulations. This study investigates the stakeholders’ claims on destabi-
lizing ability of futures markets in this crucial stage. This is done by examining the impact of resump-
tion of trading in SSFs contracts with stringent regulations on the market efficiency and volatility of 
the stock prices of the underlying counterparts. The results of this study do not present any significant 
change in the market efficiency and volatility of SSFs’ underlying stocks and Non-SSFs’ stocks. This 
study has two implications. First, the SSFs did not play any part in destabilization of Pakistan’s Stock 
market during GFC. Second, the stringent regulations have helped mitigate the destabilizing ability 
of futures markets in Pakistan.
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Introduction

 Equity derivatives4 are newer financial instruments, which have different trading regulations 
from other already available financial instruments in the market. As a rule, the introduction of futures 
markets in any economy provides solution to two concerns. First, it provides the investors/traders with 
an opportunity to hedge the risk inherent in the future. The participants of the market are always 
interested in transferring the risk to others. Second, futures as a product provide much necessary 
liquidity to the market. This argument leads the researchers to hypothesize that the presence of parallel 
futures can enhance the market efficiency of the stock market as well. The introduction of futures 
markets and their impact on different dynamics of the market has gained attention of the regulators, 
practitioners and academicians alike since their formal introduction in 1970s. Several methodological 
approaches and econometric techniques have been used to answer the question of their destabilizing 
ability for the financial market as a whole. 

 With respect to market efficiency, a theoretical explanation against future markets is the 
destabilization aspect of future trading. It is argued that parallel futures markets provide an additional 
channel of information. This channel not only helps in development of new information but also 
routes this information to the underlying spot market. This increment in magnitude and speed of infor-
mation can result in hyper volatility in the market (Cox 1976; Ross 1989). They assert that the new 
information takes lesser time to adjust in futures prices than their underlying counterparts. Through 
arbitrage mechanism, this information flows to the underlying market. This adds to market efficiency 
of the underlying market, while enhancing the volatility of the prices. Bae, Kwon and Park (2004) 
studies this relationship in Korean Market by using Partial Adjustment Model. The same was replicat-
ed in Indian Context by Debasish (2009). Both used index futures for the subject purpose.

 This study derives its significance from the following aspects: Malik and Shah (2017) report 
that former SSFs did not play any role in destabilizing (in terms of market efficiency and volatility) 
the overall market. This study extends on that study and takes into account the case of resumption of 
SSFs. Further, the debate on alleged destabilization caused by SSFs intensified in Pakistani market 
after the financial crisis of 2005 and 2008. Consequently, prevailing futures markets were blamed as 
one of the factors of the crisis (Khan 2006; Naz 2011). With respect to GFC of 2008, similar claims 
were made by international authors. For example, Simkovic (2009) asserts that Credit Default Swaps 
(CDS), Collateralized Debt Obligations (CDOs) and Mortgage Backed Securities (MBS) had their 
share in the GFC. Recent Studies5  show that financial crisis in one country has spill over impact, and 
it affects the financial markets in other economies. These studies assert that misuse of derivatives 
provides basis for financial crises, and become reasons for accelerated capital outflows. This enhances 

4 Throughout this study, the terms derivatives and futures are used interchangeably
5 Lien and Zhang, 2008, Krugman (2003), De Bandt and Hartmann (2000) and Wolf (1999) etc

the flow in the international capital, which sets the tone of crisis by making uncertain. Several studies 6   
in emerging markets provide mixed characteristics of futures markets. These studies highlight their 
positive and negative roles before and amid crisis. Ahmad, Shah, and Shah (2010) point out the 
relevance of this debate in local context. These situations warrant investigation for the role of futures 
in the market.

 The introduction of SSFs in Pakistan Stock Exchange (PSX) goes back to July 1, 2001. SSFs 
with different maturities were launched at different time intervals. First off, SSFs with maturity of one 
month were introduced. Later SSFs with maturity of 60 days and 90 days were also introduced. The 
investor/trader of the market took some time to realize the value and importance of trading in SSFs. 
The trading volume grew significantly after first few years of low levels of trading volume in SSFs. 
In 2004 and 2005, trading in SSFs constituted 40% of the overall trading volume of PSX. The pros 
and cons of trading in futures remained an important topic before, amid and after the GFC. The 
Pakistan’s local market also witnessed the shocks of GFC.

 Following GFC, the trading in PSX was also halted for some time. The trading in SSFs were 
resumed on July 27, 2009. The newer SSFs had different features7 and improved risk management 
measures. The tightening of rules for SSFs is not backed by any empirical study. To decrease the effect 
of futures markets on stock market volatility, stringent regulations have been adopted for resumed 
SSFs. While these stringent regulations may or may not reduce the overall volatility of the market, 
they definitely will add costs to the market participants of futures markets. Since regulations are 
costly, it is important to study the potential impact of parallel futures markets on stock market volatili-
ty. Therefore, there is a need to assess this transitional situation. The outcomes of this study will be 
important to regulators and officials in improving contract specifications and trading mechanism for 
derivatives contracts. This will improve the features of futures as a better risk management tool. The 
objective of this study is to investigate the impact of resumption of SSFs contracts trading on market 
efficiency and volatility (tradeoff between gain & loss). 

 This study contributes to the literature of futures markets in the following ways. First, in their 
studies (Bae et al., 2004; Debasish 2009) used the futures index data to investigate the simultaneous 
change in market efficiency and volatility (Following the arguments of Cox 1976; Ross 1989) in 
Korean and Indian stock markets, while this study makes use of SSFs for the said purpose. The use of 
SSFs over index futures by this study has following rationales, which could be confirmed from the 
study of McKenzie, Brailsford, and Faff (2001). 1) Exact impact would be more evident by the use of 
SSFs over Index, which cannot be traded directly. 2) Easy/flexible application of rules on SSFs than

6 IMF (2002), Dodd (2000), Kregrel (1998) and Garber (1998)
7 Strictness in regulations for re launched SSFs from former SSFs are. 1) Costly bank/cash margin 2) Application of special 
margin instead of concentration margin, and 3) Holding of mark to market profit by exchange.

index. Second, unlike (Bae et al., 2004; Debasish 2009) this study makes use of ARIMA-EGARCH 
specification to measure the volatility for pre and post SSFs periods. They used partial adjustment 
model to study the relationship between market efficiency and volatility. Third, this study makes 
simultaneous use of Generalized Error Distribution (GED), student’s t along with normal distribution8

to incorporate the fat tails of financial time series data first time ever. Fourth, some studies9 have been 
performed in the context of Pakistan (with different institutional settings than other economies), when 
the equity derivatives were first introduced. Here the data has been used for resumption period with 
modified contract specification and expected more informed trader in the market than before.

 Following the introduction, this study is divided into the following sections. Section 2 
provides related literature review. Section 3 presents the data description and methodology. Section 4 
presents results, while discussing them separately for SSFs and non-SSFs. The study is concluded in 
section 5 by presentation of conclusion and policy implications.

Literature Review

 Although Ross (1976) and Hakansson (1982) had proposed in their respective studies that 
value of a stock should be influenced by the introduction of its own derivative, still SSFs contracts 
were not traded. In the 1990s, SSFs were introduced in Australia and Hong Kong. They were later 
introduced in other countries as well, e.g., UK, USA, South Africa, India, Pakistan and Malaysia etc. 

 Several studies have been conducted in different markets in order to understand the influence 
of parallel futures markets on dynamics of the underlying spot market. These studies report diverse set 
of results. The reasons for varying results depend on the geographical locations, methodology 
employed, data used for analysis, and period used for studying the impact. For example, Bae et al. 
(2004) investigate the impact of introduction of futures index on spot index. They made use data of 
KOSPI 200 constituent and non-KOSPI 200 stocks. In order to check the relationship between market 
efficiency and volatility across introduction of futures markets, they used partial adjustment model. 
This model theorizes that there is a direct relationship between market efficiency and volatility. They 
report that higher spot price volatility and lower market efficiency in non- KOSPI 200 stocks in 
relation to KOSPI 200 index stocks. On similar lines, Debasish (2009) also used partial adjustment 
model for this purpose in Indian context. He checks the introduction of NSE Nifty index futures 
trading and their consequent influence on underlying 10 stocks taken from underlying spot market. He

8 Bollerslev (1987), Baillie and Bollerslev (1989), Kaiser (1996) and Beine, Laurent and lecourt (2000), suggested the use of 
student’s t distribution. On the other hand, Nelson (1991), and Kaiser (1996) recommend generalized error distribution for such 
an instance, on hand.
9 Malik and Shah (2017), Khan and Abbas (2013), Khan, Shah and Abbas (2011), Khan and Hijazi (2009) and Khan (2006).

reports that futures trading decreases market/ trading efficiency and volatility simultaneously. This 
simultaneous decrease in market efficiency and volatility is characterized as gain and cost of introduc-
tion of futures markets. On similar lines, Malik and Shah (2017) study the introduction of SSFs on 
market efficiency and volatility in Pakistan’s context by using data from introduction episode. The 
study made use of CAPM augmented GJR – GARCH approach and conclude that introduction of 
SSFs have no impact on market efficiency and volatility. Tarique and Malik (2018) also report mixed 
results for economies abbreviated as BRICs.

 On the basis of empirical results regarding destabilizing impact of derivatives trading, previ-
ous studies could be divided into three categories. First category of studies10 suggests that introduc-
tion of futures trading increases volatility in the spot returns. This destabilizes the overall spot market. 
Second category of studies11 depicts inverse relationship between introduction of trading in deriva-
tives markets and volatility of underlying spot markets. This could be interpreted as introduction of 
futures market decreases the volatility and stabilizes the market. Finally, the third category of studies12  
reports no influence of introduction of futures trading on underlying spot market. 

 Studies13 in Pakistan’s market are inconclusive on SSFs trading and its relationship with 
underlying stocks. Generally speaking, at theoretical as well as empirical levels, the presence of paral-
lel futures markets and their relationship with underlying spot markets is still under debate. 

Data & Methodology

 In order to investigate the impact of futures markets on the dynamics of underlying spot 
market, several approaches have been used in event study methodology. Among these, two approach-
es have received considerable attention among the investigators and has been used by numerous 
studies14. One approach analyzes the pre- and post-futures data sets of SSFs stocks/ index futures / 

10 Harris (1989), Damodaran (1990), Schwert (1990), Lockwood and Linn (1990), Hou and Li (2014) and Xu and Wan (2015) 
11 De Beer (2009), Brown Hruska and Kuserk (1995) Santoni (1987) and Nath (2003)
12 Bohl and Siklos (2015), Board, Sandman and Sutcliffe (2001), Darrat and Rahman (1995), Becketti and Roberts (1990) 
Smith (1989) Conrad (1989) Grossman (1988) and Edwards (1988a, 1988b) Illueca and Lafuente (2003), Bessembinder and 
Seguin (1992), Darrat, Rahman and Zhong (2002), and Kyriacou and Sarno (1999)
13 Tarique and Malik (2018) Malik and Shah (2017), Malik and Shah (2016), Malik and Shah (2014), Malik and Shah (2013), 
Khan and Hijazi (2009), Khan (2006) and Khan, Shah and Abbas (2011)
14 For example, Malik and Shah (2017), Khan and Abbas (2013), Khan, Shah and Abbas (2011), Gahlot and Datta (2011), Chau 
et al. (2008), Mazouz (2007), McKenzie, Brailsford & Faff (2001), Bae et al. (2004), Galloway and Miler (1997), Antoniou and 
Homes (1995) etc.

options etc. While, other approach considers non-SSFs stocks as a control sample. Both of these 
approaches have pros and cons. In order to take benefit of both the approach, this study makes use of 
both approaches, while employing econometric technique of Mazouz and Bowe (2006). This study  
makes use of aforementioned approach to investigate the potential impact of resumption of SSFs on 
market efficiency and volatility. 

Market Efficiency Modeling

 Cox (1976) argue that existence of parallel futures markets creates and enhances the infor-
mation flows in the market. He asserts this argument with the help of and empirical evidence. Specifi-
cally, he claims that futures prices quickly adjust to the new information. Arbitrage mechanism in the 
market helps transfer this information to the spot market. Further, he argues that this will result in 
simultaneous increase in market efficiency and volatility. This argument is supported by the work of 
Ross (1989), who claims that under the assumption of arbitrage free economy, volatility is directly 
proportional to the rate of new information approaching the market. The study of Brorsen (1991) is 
also important with respect to this line of argument. Basically, he extended the argument of Brorsen, 
Oellermen, and Farris (1989), that futures market affects spot markets. This helps in adjustment of 
new information in speedy manner, which results in hike in price volatility in the short run. From the 
above studies, it can be hypothesized that while futures trading provides an additional venue for infor-
mation generation/ transmission, and that this information set is transferred /reflected in the spot 
prices, then this would be apparent in spot price volatility. Brorsen (1991) and Brorsen et al. (1989) 
provided a mathematical expression, which reflects the relationship between the spot prices (   t) and 
equilibrium prices (   *t). They named it partial adjustment process model, which is as follows:
                                                                                    ……………………..……………………………. (3.1.1)
                                                                                       ………………………………………………… (3.1.2)
Here, prices are measured using logarithms.        represents the change in stock price. The        is a 
disturbance term. Gamma γ is a constant, which assumes values between 0 and 1. Further, γ is 
represents the rate of speed. The speed with which market prices move towards equilibrium prices. 
Price adjustments are immediate, when γ takes the value 1, otherwise not. Decrease in γ with increase 
in market frictions is tantamount of market efficiency of any stock. Autoregressive model of the order 
1 for stock returns Rt (price changes        ) could be rearranged as follows:
                                                                            ………………………………………………………. (3.1.3)
In the equation 3.1.3, Rt-1 and μ_t are independent of each other, and unconditional variance of Rt and 
Rt-1 are same, and variation in Rt could be formulated as follows:
                                                         …………...………………………………………………. (3.1.4)

Var(μt) is the variation in equilibrium prices. This is used as a measure of information flow in prior 
studies15. Brorsen (1991) proposed that variance of equilibrium prices could be best estimated by 

15 Bae and Jo 1999; Jones, Kaul, and Lipson 1994; Ross, 1989; Skinner 1989

measuring variation in weekly/monthly price changes. 
The first order partial derivative of Var (Rt) with respect to γ can be written as follows:
                                                                
                                                                ………………………….……………………………. (3.1.5)

Equation (3.1.5) is a mathematical expression of direct relationship between market efficiency and 
spot price volatility. This could be interpreted as if market efficiency increases, the spot market 
volatility of the underlying stock will also increase. 

 This study calculates calculation of Degree of Market Efficiency (DME) for each stock in pre 
and post periods separately. For comparison from pre- to post-futures change in market efficiency, 
paired sample t-test is used.

Volatility Modeling

 The Exponential16 Generalized Autoregressive Heteroscedasticity (EGARCH) process 
framework was introduced by Nelson (1991). As an extension of GARCH genre of models, EGARCH 
takes care of asymmetric effect induced by negative and positive shocks. Nelson’s EGARCH model 
could be expressed as follows:
Let Y_(t  )depicts the day end closing price at time t, which assumes values t=1, 2, 3….T. As a general 
rule, the rate of return is computed as follows:
Rt=log (Yt/Yt-1)……………………………………………………………................................ (3.2.1)
In equation 3.2.1, Rt is the rate of return from holding the stock from time t-1 to time t. To calculate 
the volatility of the returns, this study makes use of The ARMA (k, l)-EGARCH framework, which 
could be presented as follows:

                                                                    .................................................................................. (3.2.2)
                                                                                                                       
                                                                                                                               …………...… (3.2.3)

Underlying Error Distribution

 Engle (1982) assumed the error term to follow normal distribution in the GARCH process. 
Bollerslev (1986) extended the work of Engle (1982). He added lagged conditional variance in the 
variance equation of the framework. He pointed out that lagged condtional variance should also be 

16 GARCH stands for Generalized Autoregressive Conditional Heteroscedasticity. This model is used to estimate and predict 
variation in the asset series. EGARCH is an asymmetric extension of GARCH genre of models.

ty and stationarity of the underlying stock returns distribution. The skewedness, kurtosis and JB report 
that null hypothesis of normality of underlying distribution was rejected or not in each case. The 
aforementioned tables also indicate the absence of unit root in each return series using ADF test. Box 
and Jenkins methodology was used for selection of mean equation ARIMA-EGARCH model. Several 
provisional equations with varying ARMA orders have been estimated. This order was used after 
carefully examining the depending upon the Autocorrelation Function (ACF) and Partial Autocorrela-
tion Function (PACF). For each stock, ARMA equations with least Akaike Information Criterion 
(AIC) and Schwarz’s Bayesian Information Criterion (SIC) are selected for later incorporation in 
ARMA-EGARCH model to measure volatility change. In addition, skewedness, kurtosis, JB test and 
ARCH effect were examined for further analysis of normality and heteroscedasticity effect.

 Results for the market efficiency model are reported in Table 2A, using the partial adjustment 
process model (equation 3.1.1). The Table reports that degree of market efficiency “γ” (for each stock, 
it is calculated for pre and post periods for both SSFs and Non SSFs). Comparison of “γ” shows that 
out of eighteen SSFs, market efficiency has increased for 10 stocks, while it has decreased in the 
remaining eight stocks. On the other hand, application of similar approach to non-SSFs, resulted an 
increase in seven stocks, and decrease is observed in remaining nine stocks. Table 2B reports compari-
son between degree of market efficiency for pre and post periods. Paired sample t-test show insignifi-
cant difference between pre and post periods for both SSFs and non-SSFs. On the other hand, volatili-
ty is measured using ARIMA- EGARCH model (3.2.2 & 3.2.3), underlying different distributional 
assumptions for both SSFs and non-SSFs.

 Finally, ARIMA-EGARCH model (equations 3.2.2 & 3.2.3) is applied with dummy variable 
assuming value “1” for pre and value “0” for post period, on each stock, using normal, GED, and t 
distribution, which ever fitted the best on the basis of JB, skewness and kurtosis. Results are shown in 
Table 3 and 4. For SSFs, an insignificant increase is observed for 15 stocks while an insignificant 
decrease is seen in remaining three SSFs stocks. Moreover, for Non-SSFs, an insignificant increase is 
evident in case of 11 stocks and significant increase in only one stock while insignificant decrease in 
remaining four Non-SSFs stocks.

 Therefore, it may be interpreted that an insignificant change has been observed, both, in 
DME and volatility. Furthermore, Z test is used to check whether proportion of simultaneously 
increasing DME and volatility is different from simultaneously decreasing DME and volatility. For 
SSFs, Tables 5 and 6 report the proportion of stocks with increasing DME and volatility are signifi-
cantly different (greater) than the ones with decreasing DME and volatility at 10% level of signifi-
cance. The same test resulted in an insignificant difference for Non-SSFs. This study reports contrast-
ing results from Bae et al. (2004) and Debasish (2009) that report simultaneous increase in former 
case and simultaneous decrease in later case for both market efficiency and volatility. The study 
provides similar results, as were provided by Becketti and Roberts (1990) that increased regulations 
might increase the costs to the market participants, when their destabilizing impact has not been substantiated. 

Conclusion

 Primarily, this study examined the influence of relaunching of SSFs on market efficiency and 
price volatility of counterparts in the spot market in PSX. The study used several econometric specifi-
cations for ARIMA – EGARCH process. Overall, the results of the study do not show consistent 
patterns in potential change in market efficiency and volatility. This study employed control sample 
methodology while examining the influence of resumed SSFs. Once again, the results of the study fail 
to report consistent pattern in the price volatility and efficiency of non- SSFs stocks. By analyzing 
both SSFs and non-SSFs, it could be narrated that the results of this study are in line with some of the 
prior studies. Further, it could be concluded from the discussion that trading in SSFs should not neces-
sarily be linked with futures markets. There could be two potential reasons for these results. First, the 
stringent regulations of newer SSFs helped in reducing the beneficial destabilization of the market. 
Second, the allegations against former SSFs did not have any value. Apart from these two main 
reasons, there could be other reasons for potential changes as well. For example, stock, industry or 
macroeconomic factors. 

 This study reports little or no impact of parallel futures markets in destabilizing the underly-
ing market. It can be concluded that circuit breakers and high margin rates can be useful for some 
other reasons, while their depressing impact on the trading volume of futures is unlikely to reduce the 
stock market volatility. 

 It is important to highlight that futures are still in its infancy phase. The rules and regulations 
for cash settled index options contracts are under review. The findings of this study might have impli-
cations for both of these situations. Yet, the findings of this study should be interpreted with care. It is 
possible that SSFs have no destabilizing effect on spot market as our results recommend; still, it is also 
conceivable that the SECP is very conservative in its strategy for selection of SSFs’ stocks and design-
ing stringent regulations for futures’ trading, thereby restraining the role of futures in destabilizing the 
underlying spot market. Such alternative explanations for no-destabilizing effect of futures on under-
lying spot market in KSE can be investigated in future research studies. Such an investigation is 
imperative because if futures are not the reason for destabilization in the spot market, then excessive 
stringent regulations are not desirable because they reduce the liquidity and efficiency of the overall 
market. 

 

Table 1
Descriptive statistics for SSFs and Non-SSFs stocks

Note. This Table presents Descriptive statistics for SSFs and Non-SSFs in Panel A & B. Skewness 
(Sk), Kurtosis (KT), Jarque – Berra (JB) and Augmented Dicky Fuller (ADF) test are presented in this 
Table. 

Table 2A
Degree of Market Efficiency for SSFs and Non-SSFs

Note. This table presents the Degree of Market Efficiency for both SSFs and Non-SSFs. The Panel A 
& B present DME for before and after the event date, while depicting the change in the form of 
increase/decrease.

Table 2B
Paired Sample T Test for Pre to Post Degree of Market Efficiency Change

 
Table 3
ARIMA-EGARCH MODEL FOR SSFs

Note. This Table presents the results of ARIMA – GARCH model for SSFs only. The underlying error 
distributions are Normal, student’s t and GED.

 

Table 4
ARIMA-EGARCH MODEL FOR Non-SSFs

Note. This Table presents the results of ARIMA – GARCH model for Non-SSFs only. The underlying 
error distributions are Normal, student’s t and GED.
 
Table 5
Simultaneously Increasing and Decreasing Volatility and DME

Note. This Table presents number of stocks with simultaneous changes in volatility and DME changes.

Table 6
Comparison of simultaneously increasing and decreasing Volatility and DME

 

Note: This Table shows results of Z test. Z test is used to check that whether proportion of simultane-
ously DME and volatility is different from simultaneously decreasing DME and volatility 
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Abstract

To curb the negative effects of Global Financial Crisis (GFC) in 2008, the regulatory bodies of 
Pakistan Stock Exchange (PSX) banned trading in the stock market. Trading in several financial 
instruments suffered due to this unavoidable situation. On the recommendations of CFS MK II review 
committee, trading in futures markets were also halted. As the situation got better, trading in the stock 
market resumed. With this, trading in Single Stock Futures (SSFs) resumed on July 27, 2009 with 
stringent regulatory requirements than before. This situation makes it important to investigate the role 
of newer SSFs with stringent regulations. This study investigates the stakeholders’ claims on destabi-
lizing ability of futures markets in this crucial stage. This is done by examining the impact of resump-
tion of trading in SSFs contracts with stringent regulations on the market efficiency and volatility of 
the stock prices of the underlying counterparts. The results of this study do not present any significant 
change in the market efficiency and volatility of SSFs’ underlying stocks and Non-SSFs’ stocks. This 
study has two implications. First, the SSFs did not play any part in destabilization of Pakistan’s Stock 
market during GFC. Second, the stringent regulations have helped mitigate the destabilizing ability 
of futures markets in Pakistan.
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Introduction

 Equity derivatives4 are newer financial instruments, which have different trading regulations 
from other already available financial instruments in the market. As a rule, the introduction of futures 
markets in any economy provides solution to two concerns. First, it provides the investors/traders with 
an opportunity to hedge the risk inherent in the future. The participants of the market are always 
interested in transferring the risk to others. Second, futures as a product provide much necessary 
liquidity to the market. This argument leads the researchers to hypothesize that the presence of parallel 
futures can enhance the market efficiency of the stock market as well. The introduction of futures 
markets and their impact on different dynamics of the market has gained attention of the regulators, 
practitioners and academicians alike since their formal introduction in 1970s. Several methodological 
approaches and econometric techniques have been used to answer the question of their destabilizing 
ability for the financial market as a whole. 

 With respect to market efficiency, a theoretical explanation against future markets is the 
destabilization aspect of future trading. It is argued that parallel futures markets provide an additional 
channel of information. This channel not only helps in development of new information but also 
routes this information to the underlying spot market. This increment in magnitude and speed of infor-
mation can result in hyper volatility in the market (Cox 1976; Ross 1989). They assert that the new 
information takes lesser time to adjust in futures prices than their underlying counterparts. Through 
arbitrage mechanism, this information flows to the underlying market. This adds to market efficiency 
of the underlying market, while enhancing the volatility of the prices. Bae, Kwon and Park (2004) 
studies this relationship in Korean Market by using Partial Adjustment Model. The same was replicat-
ed in Indian Context by Debasish (2009). Both used index futures for the subject purpose.

 This study derives its significance from the following aspects: Malik and Shah (2017) report 
that former SSFs did not play any role in destabilizing (in terms of market efficiency and volatility) 
the overall market. This study extends on that study and takes into account the case of resumption of 
SSFs. Further, the debate on alleged destabilization caused by SSFs intensified in Pakistani market 
after the financial crisis of 2005 and 2008. Consequently, prevailing futures markets were blamed as 
one of the factors of the crisis (Khan 2006; Naz 2011). With respect to GFC of 2008, similar claims 
were made by international authors. For example, Simkovic (2009) asserts that Credit Default Swaps 
(CDS), Collateralized Debt Obligations (CDOs) and Mortgage Backed Securities (MBS) had their 
share in the GFC. Recent Studies5  show that financial crisis in one country has spill over impact, and 
it affects the financial markets in other economies. These studies assert that misuse of derivatives 
provides basis for financial crises, and become reasons for accelerated capital outflows. This enhances 

4 Throughout this study, the terms derivatives and futures are used interchangeably
5 Lien and Zhang, 2008, Krugman (2003), De Bandt and Hartmann (2000) and Wolf (1999) etc

the flow in the international capital, which sets the tone of crisis by making uncertain. Several studies 6   
in emerging markets provide mixed characteristics of futures markets. These studies highlight their 
positive and negative roles before and amid crisis. Ahmad, Shah, and Shah (2010) point out the 
relevance of this debate in local context. These situations warrant investigation for the role of futures 
in the market.

 The introduction of SSFs in Pakistan Stock Exchange (PSX) goes back to July 1, 2001. SSFs 
with different maturities were launched at different time intervals. First off, SSFs with maturity of one 
month were introduced. Later SSFs with maturity of 60 days and 90 days were also introduced. The 
investor/trader of the market took some time to realize the value and importance of trading in SSFs. 
The trading volume grew significantly after first few years of low levels of trading volume in SSFs. 
In 2004 and 2005, trading in SSFs constituted 40% of the overall trading volume of PSX. The pros 
and cons of trading in futures remained an important topic before, amid and after the GFC. The 
Pakistan’s local market also witnessed the shocks of GFC.

 Following GFC, the trading in PSX was also halted for some time. The trading in SSFs were 
resumed on July 27, 2009. The newer SSFs had different features7 and improved risk management 
measures. The tightening of rules for SSFs is not backed by any empirical study. To decrease the effect 
of futures markets on stock market volatility, stringent regulations have been adopted for resumed 
SSFs. While these stringent regulations may or may not reduce the overall volatility of the market, 
they definitely will add costs to the market participants of futures markets. Since regulations are 
costly, it is important to study the potential impact of parallel futures markets on stock market volatili-
ty. Therefore, there is a need to assess this transitional situation. The outcomes of this study will be 
important to regulators and officials in improving contract specifications and trading mechanism for 
derivatives contracts. This will improve the features of futures as a better risk management tool. The 
objective of this study is to investigate the impact of resumption of SSFs contracts trading on market 
efficiency and volatility (tradeoff between gain & loss). 

 This study contributes to the literature of futures markets in the following ways. First, in their 
studies (Bae et al., 2004; Debasish 2009) used the futures index data to investigate the simultaneous 
change in market efficiency and volatility (Following the arguments of Cox 1976; Ross 1989) in 
Korean and Indian stock markets, while this study makes use of SSFs for the said purpose. The use of 
SSFs over index futures by this study has following rationales, which could be confirmed from the 
study of McKenzie, Brailsford, and Faff (2001). 1) Exact impact would be more evident by the use of 
SSFs over Index, which cannot be traded directly. 2) Easy/flexible application of rules on SSFs than

6 IMF (2002), Dodd (2000), Kregrel (1998) and Garber (1998)
7 Strictness in regulations for re launched SSFs from former SSFs are. 1) Costly bank/cash margin 2) Application of special 
margin instead of concentration margin, and 3) Holding of mark to market profit by exchange.

index. Second, unlike (Bae et al., 2004; Debasish 2009) this study makes use of ARIMA-EGARCH 
specification to measure the volatility for pre and post SSFs periods. They used partial adjustment 
model to study the relationship between market efficiency and volatility. Third, this study makes 
simultaneous use of Generalized Error Distribution (GED), student’s t along with normal distribution8

to incorporate the fat tails of financial time series data first time ever. Fourth, some studies9 have been 
performed in the context of Pakistan (with different institutional settings than other economies), when 
the equity derivatives were first introduced. Here the data has been used for resumption period with 
modified contract specification and expected more informed trader in the market than before.

 Following the introduction, this study is divided into the following sections. Section 2 
provides related literature review. Section 3 presents the data description and methodology. Section 4 
presents results, while discussing them separately for SSFs and non-SSFs. The study is concluded in 
section 5 by presentation of conclusion and policy implications.

Literature Review

 Although Ross (1976) and Hakansson (1982) had proposed in their respective studies that 
value of a stock should be influenced by the introduction of its own derivative, still SSFs contracts 
were not traded. In the 1990s, SSFs were introduced in Australia and Hong Kong. They were later 
introduced in other countries as well, e.g., UK, USA, South Africa, India, Pakistan and Malaysia etc. 

 Several studies have been conducted in different markets in order to understand the influence 
of parallel futures markets on dynamics of the underlying spot market. These studies report diverse set 
of results. The reasons for varying results depend on the geographical locations, methodology 
employed, data used for analysis, and period used for studying the impact. For example, Bae et al. 
(2004) investigate the impact of introduction of futures index on spot index. They made use data of 
KOSPI 200 constituent and non-KOSPI 200 stocks. In order to check the relationship between market 
efficiency and volatility across introduction of futures markets, they used partial adjustment model. 
This model theorizes that there is a direct relationship between market efficiency and volatility. They 
report that higher spot price volatility and lower market efficiency in non- KOSPI 200 stocks in 
relation to KOSPI 200 index stocks. On similar lines, Debasish (2009) also used partial adjustment 
model for this purpose in Indian context. He checks the introduction of NSE Nifty index futures 
trading and their consequent influence on underlying 10 stocks taken from underlying spot market. He

8 Bollerslev (1987), Baillie and Bollerslev (1989), Kaiser (1996) and Beine, Laurent and lecourt (2000), suggested the use of 
student’s t distribution. On the other hand, Nelson (1991), and Kaiser (1996) recommend generalized error distribution for such 
an instance, on hand.
9 Malik and Shah (2017), Khan and Abbas (2013), Khan, Shah and Abbas (2011), Khan and Hijazi (2009) and Khan (2006).

reports that futures trading decreases market/ trading efficiency and volatility simultaneously. This 
simultaneous decrease in market efficiency and volatility is characterized as gain and cost of introduc-
tion of futures markets. On similar lines, Malik and Shah (2017) study the introduction of SSFs on 
market efficiency and volatility in Pakistan’s context by using data from introduction episode. The 
study made use of CAPM augmented GJR – GARCH approach and conclude that introduction of 
SSFs have no impact on market efficiency and volatility. Tarique and Malik (2018) also report mixed 
results for economies abbreviated as BRICs.

 On the basis of empirical results regarding destabilizing impact of derivatives trading, previ-
ous studies could be divided into three categories. First category of studies10 suggests that introduc-
tion of futures trading increases volatility in the spot returns. This destabilizes the overall spot market. 
Second category of studies11 depicts inverse relationship between introduction of trading in deriva-
tives markets and volatility of underlying spot markets. This could be interpreted as introduction of 
futures market decreases the volatility and stabilizes the market. Finally, the third category of studies12  
reports no influence of introduction of futures trading on underlying spot market. 

 Studies13 in Pakistan’s market are inconclusive on SSFs trading and its relationship with 
underlying stocks. Generally speaking, at theoretical as well as empirical levels, the presence of paral-
lel futures markets and their relationship with underlying spot markets is still under debate. 

Data & Methodology

 In order to investigate the impact of futures markets on the dynamics of underlying spot 
market, several approaches have been used in event study methodology. Among these, two approach-
es have received considerable attention among the investigators and has been used by numerous 
studies14. One approach analyzes the pre- and post-futures data sets of SSFs stocks/ index futures / 

10 Harris (1989), Damodaran (1990), Schwert (1990), Lockwood and Linn (1990), Hou and Li (2014) and Xu and Wan (2015) 
11 De Beer (2009), Brown Hruska and Kuserk (1995) Santoni (1987) and Nath (2003)
12 Bohl and Siklos (2015), Board, Sandman and Sutcliffe (2001), Darrat and Rahman (1995), Becketti and Roberts (1990) 
Smith (1989) Conrad (1989) Grossman (1988) and Edwards (1988a, 1988b) Illueca and Lafuente (2003), Bessembinder and 
Seguin (1992), Darrat, Rahman and Zhong (2002), and Kyriacou and Sarno (1999)
13 Tarique and Malik (2018) Malik and Shah (2017), Malik and Shah (2016), Malik and Shah (2014), Malik and Shah (2013), 
Khan and Hijazi (2009), Khan (2006) and Khan, Shah and Abbas (2011)
14 For example, Malik and Shah (2017), Khan and Abbas (2013), Khan, Shah and Abbas (2011), Gahlot and Datta (2011), Chau 
et al. (2008), Mazouz (2007), McKenzie, Brailsford & Faff (2001), Bae et al. (2004), Galloway and Miler (1997), Antoniou and 
Homes (1995) etc.

options etc. While, other approach considers non-SSFs stocks as a control sample. Both of these 
approaches have pros and cons. In order to take benefit of both the approach, this study makes use of 
both approaches, while employing econometric technique of Mazouz and Bowe (2006). This study  
makes use of aforementioned approach to investigate the potential impact of resumption of SSFs on 
market efficiency and volatility. 

Market Efficiency Modeling

 Cox (1976) argue that existence of parallel futures markets creates and enhances the infor-
mation flows in the market. He asserts this argument with the help of and empirical evidence. Specifi-
cally, he claims that futures prices quickly adjust to the new information. Arbitrage mechanism in the 
market helps transfer this information to the spot market. Further, he argues that this will result in 
simultaneous increase in market efficiency and volatility. This argument is supported by the work of 
Ross (1989), who claims that under the assumption of arbitrage free economy, volatility is directly 
proportional to the rate of new information approaching the market. The study of Brorsen (1991) is 
also important with respect to this line of argument. Basically, he extended the argument of Brorsen, 
Oellermen, and Farris (1989), that futures market affects spot markets. This helps in adjustment of 
new information in speedy manner, which results in hike in price volatility in the short run. From the 
above studies, it can be hypothesized that while futures trading provides an additional venue for infor-
mation generation/ transmission, and that this information set is transferred /reflected in the spot 
prices, then this would be apparent in spot price volatility. Brorsen (1991) and Brorsen et al. (1989) 
provided a mathematical expression, which reflects the relationship between the spot prices (   t) and 
equilibrium prices (   *t). They named it partial adjustment process model, which is as follows:
                                                                                    ……………………..……………………………. (3.1.1)
                                                                                       ………………………………………………… (3.1.2)
Here, prices are measured using logarithms.        represents the change in stock price. The        is a 
disturbance term. Gamma γ is a constant, which assumes values between 0 and 1. Further, γ is 
represents the rate of speed. The speed with which market prices move towards equilibrium prices. 
Price adjustments are immediate, when γ takes the value 1, otherwise not. Decrease in γ with increase 
in market frictions is tantamount of market efficiency of any stock. Autoregressive model of the order 
1 for stock returns Rt (price changes        ) could be rearranged as follows:
                                                                            ………………………………………………………. (3.1.3)
In the equation 3.1.3, Rt-1 and μ_t are independent of each other, and unconditional variance of Rt and 
Rt-1 are same, and variation in Rt could be formulated as follows:
                                                         …………...………………………………………………. (3.1.4)

Var(μt) is the variation in equilibrium prices. This is used as a measure of information flow in prior 
studies15. Brorsen (1991) proposed that variance of equilibrium prices could be best estimated by 

15 Bae and Jo 1999; Jones, Kaul, and Lipson 1994; Ross, 1989; Skinner 1989

measuring variation in weekly/monthly price changes. 
The first order partial derivative of Var (Rt) with respect to γ can be written as follows:
                                                                
                                                                ………………………….……………………………. (3.1.5)

Equation (3.1.5) is a mathematical expression of direct relationship between market efficiency and 
spot price volatility. This could be interpreted as if market efficiency increases, the spot market 
volatility of the underlying stock will also increase. 

 This study calculates calculation of Degree of Market Efficiency (DME) for each stock in pre 
and post periods separately. For comparison from pre- to post-futures change in market efficiency, 
paired sample t-test is used.

Volatility Modeling

 The Exponential16 Generalized Autoregressive Heteroscedasticity (EGARCH) process 
framework was introduced by Nelson (1991). As an extension of GARCH genre of models, EGARCH 
takes care of asymmetric effect induced by negative and positive shocks. Nelson’s EGARCH model 
could be expressed as follows:
Let Y_(t  )depicts the day end closing price at time t, which assumes values t=1, 2, 3….T. As a general 
rule, the rate of return is computed as follows:
Rt=log (Yt/Yt-1)……………………………………………………………................................ (3.2.1)
In equation 3.2.1, Rt is the rate of return from holding the stock from time t-1 to time t. To calculate 
the volatility of the returns, this study makes use of The ARMA (k, l)-EGARCH framework, which 
could be presented as follows:

                                                                    .................................................................................. (3.2.2)
                                                                                                                       
                                                                                                                               …………...… (3.2.3)

Underlying Error Distribution

 Engle (1982) assumed the error term to follow normal distribution in the GARCH process. 
Bollerslev (1986) extended the work of Engle (1982). He added lagged conditional variance in the 
variance equation of the framework. He pointed out that lagged condtional variance should also be 

16 GARCH stands for Generalized Autoregressive Conditional Heteroscedasticity. This model is used to estimate and predict 
variation in the asset series. EGARCH is an asymmetric extension of GARCH genre of models.

ty and stationarity of the underlying stock returns distribution. The skewedness, kurtosis and JB report 
that null hypothesis of normality of underlying distribution was rejected or not in each case. The 
aforementioned tables also indicate the absence of unit root in each return series using ADF test. Box 
and Jenkins methodology was used for selection of mean equation ARIMA-EGARCH model. Several 
provisional equations with varying ARMA orders have been estimated. This order was used after 
carefully examining the depending upon the Autocorrelation Function (ACF) and Partial Autocorrela-
tion Function (PACF). For each stock, ARMA equations with least Akaike Information Criterion 
(AIC) and Schwarz’s Bayesian Information Criterion (SIC) are selected for later incorporation in 
ARMA-EGARCH model to measure volatility change. In addition, skewedness, kurtosis, JB test and 
ARCH effect were examined for further analysis of normality and heteroscedasticity effect.

 Results for the market efficiency model are reported in Table 2A, using the partial adjustment 
process model (equation 3.1.1). The Table reports that degree of market efficiency “γ” (for each stock, 
it is calculated for pre and post periods for both SSFs and Non SSFs). Comparison of “γ” shows that 
out of eighteen SSFs, market efficiency has increased for 10 stocks, while it has decreased in the 
remaining eight stocks. On the other hand, application of similar approach to non-SSFs, resulted an 
increase in seven stocks, and decrease is observed in remaining nine stocks. Table 2B reports compari-
son between degree of market efficiency for pre and post periods. Paired sample t-test show insignifi-
cant difference between pre and post periods for both SSFs and non-SSFs. On the other hand, volatili-
ty is measured using ARIMA- EGARCH model (3.2.2 & 3.2.3), underlying different distributional 
assumptions for both SSFs and non-SSFs.

 Finally, ARIMA-EGARCH model (equations 3.2.2 & 3.2.3) is applied with dummy variable 
assuming value “1” for pre and value “0” for post period, on each stock, using normal, GED, and t 
distribution, which ever fitted the best on the basis of JB, skewness and kurtosis. Results are shown in 
Table 3 and 4. For SSFs, an insignificant increase is observed for 15 stocks while an insignificant 
decrease is seen in remaining three SSFs stocks. Moreover, for Non-SSFs, an insignificant increase is 
evident in case of 11 stocks and significant increase in only one stock while insignificant decrease in 
remaining four Non-SSFs stocks.

 Therefore, it may be interpreted that an insignificant change has been observed, both, in 
DME and volatility. Furthermore, Z test is used to check whether proportion of simultaneously 
increasing DME and volatility is different from simultaneously decreasing DME and volatility. For 
SSFs, Tables 5 and 6 report the proportion of stocks with increasing DME and volatility are signifi-
cantly different (greater) than the ones with decreasing DME and volatility at 10% level of signifi-
cance. The same test resulted in an insignificant difference for Non-SSFs. This study reports contrast-
ing results from Bae et al. (2004) and Debasish (2009) that report simultaneous increase in former 
case and simultaneous decrease in later case for both market efficiency and volatility. The study 
provides similar results, as were provided by Becketti and Roberts (1990) that increased regulations 
might increase the costs to the market participants, when their destabilizing impact has not been substantiated. 

Conclusion

 Primarily, this study examined the influence of relaunching of SSFs on market efficiency and 
price volatility of counterparts in the spot market in PSX. The study used several econometric specifi-
cations for ARIMA – EGARCH process. Overall, the results of the study do not show consistent 
patterns in potential change in market efficiency and volatility. This study employed control sample 
methodology while examining the influence of resumed SSFs. Once again, the results of the study fail 
to report consistent pattern in the price volatility and efficiency of non- SSFs stocks. By analyzing 
both SSFs and non-SSFs, it could be narrated that the results of this study are in line with some of the 
prior studies. Further, it could be concluded from the discussion that trading in SSFs should not neces-
sarily be linked with futures markets. There could be two potential reasons for these results. First, the 
stringent regulations of newer SSFs helped in reducing the beneficial destabilization of the market. 
Second, the allegations against former SSFs did not have any value. Apart from these two main 
reasons, there could be other reasons for potential changes as well. For example, stock, industry or 
macroeconomic factors. 

 This study reports little or no impact of parallel futures markets in destabilizing the underly-
ing market. It can be concluded that circuit breakers and high margin rates can be useful for some 
other reasons, while their depressing impact on the trading volume of futures is unlikely to reduce the 
stock market volatility. 

 It is important to highlight that futures are still in its infancy phase. The rules and regulations 
for cash settled index options contracts are under review. The findings of this study might have impli-
cations for both of these situations. Yet, the findings of this study should be interpreted with care. It is 
possible that SSFs have no destabilizing effect on spot market as our results recommend; still, it is also 
conceivable that the SECP is very conservative in its strategy for selection of SSFs’ stocks and design-
ing stringent regulations for futures’ trading, thereby restraining the role of futures in destabilizing the 
underlying spot market. Such alternative explanations for no-destabilizing effect of futures on under-
lying spot market in KSE can be investigated in future research studies. Such an investigation is 
imperative because if futures are not the reason for destabilization in the spot market, then excessive 
stringent regulations are not desirable because they reduce the liquidity and efficiency of the overall 
market. 

 

Table 1
Descriptive statistics for SSFs and Non-SSFs stocks

Note. This Table presents Descriptive statistics for SSFs and Non-SSFs in Panel A & B. Skewness 
(Sk), Kurtosis (KT), Jarque – Berra (JB) and Augmented Dicky Fuller (ADF) test are presented in this 
Table. 

Table 2A
Degree of Market Efficiency for SSFs and Non-SSFs

Note. This table presents the Degree of Market Efficiency for both SSFs and Non-SSFs. The Panel A 
& B present DME for before and after the event date, while depicting the change in the form of 
increase/decrease.

Table 2B
Paired Sample T Test for Pre to Post Degree of Market Efficiency Change

 
Table 3
ARIMA-EGARCH MODEL FOR SSFs

Note. This Table presents the results of ARIMA – GARCH model for SSFs only. The underlying error 
distributions are Normal, student’s t and GED.

 

Table 4
ARIMA-EGARCH MODEL FOR Non-SSFs

Note. This Table presents the results of ARIMA – GARCH model for Non-SSFs only. The underlying 
error distributions are Normal, student’s t and GED.
 
Table 5
Simultaneously Increasing and Decreasing Volatility and DME

Note. This Table presents number of stocks with simultaneous changes in volatility and DME changes.

Table 6
Comparison of simultaneously increasing and decreasing Volatility and DME

 

Note: This Table shows results of Z test. Z test is used to check that whether proportion of simultane-
ously DME and volatility is different from simultaneously decreasing DME and volatility 
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Abstract

To curb the negative effects of Global Financial Crisis (GFC) in 2008, the regulatory bodies of 
Pakistan Stock Exchange (PSX) banned trading in the stock market. Trading in several financial 
instruments suffered due to this unavoidable situation. On the recommendations of CFS MK II review 
committee, trading in futures markets were also halted. As the situation got better, trading in the stock 
market resumed. With this, trading in Single Stock Futures (SSFs) resumed on July 27, 2009 with 
stringent regulatory requirements than before. This situation makes it important to investigate the role 
of newer SSFs with stringent regulations. This study investigates the stakeholders’ claims on destabi-
lizing ability of futures markets in this crucial stage. This is done by examining the impact of resump-
tion of trading in SSFs contracts with stringent regulations on the market efficiency and volatility of 
the stock prices of the underlying counterparts. The results of this study do not present any significant 
change in the market efficiency and volatility of SSFs’ underlying stocks and Non-SSFs’ stocks. This 
study has two implications. First, the SSFs did not play any part in destabilization of Pakistan’s Stock 
market during GFC. Second, the stringent regulations have helped mitigate the destabilizing ability 
of futures markets in Pakistan.
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Introduction

 Equity derivatives4 are newer financial instruments, which have different trading regulations 
from other already available financial instruments in the market. As a rule, the introduction of futures 
markets in any economy provides solution to two concerns. First, it provides the investors/traders with 
an opportunity to hedge the risk inherent in the future. The participants of the market are always 
interested in transferring the risk to others. Second, futures as a product provide much necessary 
liquidity to the market. This argument leads the researchers to hypothesize that the presence of parallel 
futures can enhance the market efficiency of the stock market as well. The introduction of futures 
markets and their impact on different dynamics of the market has gained attention of the regulators, 
practitioners and academicians alike since their formal introduction in 1970s. Several methodological 
approaches and econometric techniques have been used to answer the question of their destabilizing 
ability for the financial market as a whole. 

 With respect to market efficiency, a theoretical explanation against future markets is the 
destabilization aspect of future trading. It is argued that parallel futures markets provide an additional 
channel of information. This channel not only helps in development of new information but also 
routes this information to the underlying spot market. This increment in magnitude and speed of infor-
mation can result in hyper volatility in the market (Cox 1976; Ross 1989). They assert that the new 
information takes lesser time to adjust in futures prices than their underlying counterparts. Through 
arbitrage mechanism, this information flows to the underlying market. This adds to market efficiency 
of the underlying market, while enhancing the volatility of the prices. Bae, Kwon and Park (2004) 
studies this relationship in Korean Market by using Partial Adjustment Model. The same was replicat-
ed in Indian Context by Debasish (2009). Both used index futures for the subject purpose.

 This study derives its significance from the following aspects: Malik and Shah (2017) report 
that former SSFs did not play any role in destabilizing (in terms of market efficiency and volatility) 
the overall market. This study extends on that study and takes into account the case of resumption of 
SSFs. Further, the debate on alleged destabilization caused by SSFs intensified in Pakistani market 
after the financial crisis of 2005 and 2008. Consequently, prevailing futures markets were blamed as 
one of the factors of the crisis (Khan 2006; Naz 2011). With respect to GFC of 2008, similar claims 
were made by international authors. For example, Simkovic (2009) asserts that Credit Default Swaps 
(CDS), Collateralized Debt Obligations (CDOs) and Mortgage Backed Securities (MBS) had their 
share in the GFC. Recent Studies5  show that financial crisis in one country has spill over impact, and 
it affects the financial markets in other economies. These studies assert that misuse of derivatives 
provides basis for financial crises, and become reasons for accelerated capital outflows. This enhances 

4 Throughout this study, the terms derivatives and futures are used interchangeably
5 Lien and Zhang, 2008, Krugman (2003), De Bandt and Hartmann (2000) and Wolf (1999) etc

the flow in the international capital, which sets the tone of crisis by making uncertain. Several studies 6   
in emerging markets provide mixed characteristics of futures markets. These studies highlight their 
positive and negative roles before and amid crisis. Ahmad, Shah, and Shah (2010) point out the 
relevance of this debate in local context. These situations warrant investigation for the role of futures 
in the market.

 The introduction of SSFs in Pakistan Stock Exchange (PSX) goes back to July 1, 2001. SSFs 
with different maturities were launched at different time intervals. First off, SSFs with maturity of one 
month were introduced. Later SSFs with maturity of 60 days and 90 days were also introduced. The 
investor/trader of the market took some time to realize the value and importance of trading in SSFs. 
The trading volume grew significantly after first few years of low levels of trading volume in SSFs. 
In 2004 and 2005, trading in SSFs constituted 40% of the overall trading volume of PSX. The pros 
and cons of trading in futures remained an important topic before, amid and after the GFC. The 
Pakistan’s local market also witnessed the shocks of GFC.

 Following GFC, the trading in PSX was also halted for some time. The trading in SSFs were 
resumed on July 27, 2009. The newer SSFs had different features7 and improved risk management 
measures. The tightening of rules for SSFs is not backed by any empirical study. To decrease the effect 
of futures markets on stock market volatility, stringent regulations have been adopted for resumed 
SSFs. While these stringent regulations may or may not reduce the overall volatility of the market, 
they definitely will add costs to the market participants of futures markets. Since regulations are 
costly, it is important to study the potential impact of parallel futures markets on stock market volatili-
ty. Therefore, there is a need to assess this transitional situation. The outcomes of this study will be 
important to regulators and officials in improving contract specifications and trading mechanism for 
derivatives contracts. This will improve the features of futures as a better risk management tool. The 
objective of this study is to investigate the impact of resumption of SSFs contracts trading on market 
efficiency and volatility (tradeoff between gain & loss). 

 This study contributes to the literature of futures markets in the following ways. First, in their 
studies (Bae et al., 2004; Debasish 2009) used the futures index data to investigate the simultaneous 
change in market efficiency and volatility (Following the arguments of Cox 1976; Ross 1989) in 
Korean and Indian stock markets, while this study makes use of SSFs for the said purpose. The use of 
SSFs over index futures by this study has following rationales, which could be confirmed from the 
study of McKenzie, Brailsford, and Faff (2001). 1) Exact impact would be more evident by the use of 
SSFs over Index, which cannot be traded directly. 2) Easy/flexible application of rules on SSFs than

6 IMF (2002), Dodd (2000), Kregrel (1998) and Garber (1998)
7 Strictness in regulations for re launched SSFs from former SSFs are. 1) Costly bank/cash margin 2) Application of special 
margin instead of concentration margin, and 3) Holding of mark to market profit by exchange.

index. Second, unlike (Bae et al., 2004; Debasish 2009) this study makes use of ARIMA-EGARCH 
specification to measure the volatility for pre and post SSFs periods. They used partial adjustment 
model to study the relationship between market efficiency and volatility. Third, this study makes 
simultaneous use of Generalized Error Distribution (GED), student’s t along with normal distribution8

to incorporate the fat tails of financial time series data first time ever. Fourth, some studies9 have been 
performed in the context of Pakistan (with different institutional settings than other economies), when 
the equity derivatives were first introduced. Here the data has been used for resumption period with 
modified contract specification and expected more informed trader in the market than before.

 Following the introduction, this study is divided into the following sections. Section 2 
provides related literature review. Section 3 presents the data description and methodology. Section 4 
presents results, while discussing them separately for SSFs and non-SSFs. The study is concluded in 
section 5 by presentation of conclusion and policy implications.

Literature Review

 Although Ross (1976) and Hakansson (1982) had proposed in their respective studies that 
value of a stock should be influenced by the introduction of its own derivative, still SSFs contracts 
were not traded. In the 1990s, SSFs were introduced in Australia and Hong Kong. They were later 
introduced in other countries as well, e.g., UK, USA, South Africa, India, Pakistan and Malaysia etc. 

 Several studies have been conducted in different markets in order to understand the influence 
of parallel futures markets on dynamics of the underlying spot market. These studies report diverse set 
of results. The reasons for varying results depend on the geographical locations, methodology 
employed, data used for analysis, and period used for studying the impact. For example, Bae et al. 
(2004) investigate the impact of introduction of futures index on spot index. They made use data of 
KOSPI 200 constituent and non-KOSPI 200 stocks. In order to check the relationship between market 
efficiency and volatility across introduction of futures markets, they used partial adjustment model. 
This model theorizes that there is a direct relationship between market efficiency and volatility. They 
report that higher spot price volatility and lower market efficiency in non- KOSPI 200 stocks in 
relation to KOSPI 200 index stocks. On similar lines, Debasish (2009) also used partial adjustment 
model for this purpose in Indian context. He checks the introduction of NSE Nifty index futures 
trading and their consequent influence on underlying 10 stocks taken from underlying spot market. He

8 Bollerslev (1987), Baillie and Bollerslev (1989), Kaiser (1996) and Beine, Laurent and lecourt (2000), suggested the use of 
student’s t distribution. On the other hand, Nelson (1991), and Kaiser (1996) recommend generalized error distribution for such 
an instance, on hand.
9 Malik and Shah (2017), Khan and Abbas (2013), Khan, Shah and Abbas (2011), Khan and Hijazi (2009) and Khan (2006).

reports that futures trading decreases market/ trading efficiency and volatility simultaneously. This 
simultaneous decrease in market efficiency and volatility is characterized as gain and cost of introduc-
tion of futures markets. On similar lines, Malik and Shah (2017) study the introduction of SSFs on 
market efficiency and volatility in Pakistan’s context by using data from introduction episode. The 
study made use of CAPM augmented GJR – GARCH approach and conclude that introduction of 
SSFs have no impact on market efficiency and volatility. Tarique and Malik (2018) also report mixed 
results for economies abbreviated as BRICs.

 On the basis of empirical results regarding destabilizing impact of derivatives trading, previ-
ous studies could be divided into three categories. First category of studies10 suggests that introduc-
tion of futures trading increases volatility in the spot returns. This destabilizes the overall spot market. 
Second category of studies11 depicts inverse relationship between introduction of trading in deriva-
tives markets and volatility of underlying spot markets. This could be interpreted as introduction of 
futures market decreases the volatility and stabilizes the market. Finally, the third category of studies12  
reports no influence of introduction of futures trading on underlying spot market. 

 Studies13 in Pakistan’s market are inconclusive on SSFs trading and its relationship with 
underlying stocks. Generally speaking, at theoretical as well as empirical levels, the presence of paral-
lel futures markets and their relationship with underlying spot markets is still under debate. 

Data & Methodology

 In order to investigate the impact of futures markets on the dynamics of underlying spot 
market, several approaches have been used in event study methodology. Among these, two approach-
es have received considerable attention among the investigators and has been used by numerous 
studies14. One approach analyzes the pre- and post-futures data sets of SSFs stocks/ index futures / 

10 Harris (1989), Damodaran (1990), Schwert (1990), Lockwood and Linn (1990), Hou and Li (2014) and Xu and Wan (2015) 
11 De Beer (2009), Brown Hruska and Kuserk (1995) Santoni (1987) and Nath (2003)
12 Bohl and Siklos (2015), Board, Sandman and Sutcliffe (2001), Darrat and Rahman (1995), Becketti and Roberts (1990) 
Smith (1989) Conrad (1989) Grossman (1988) and Edwards (1988a, 1988b) Illueca and Lafuente (2003), Bessembinder and 
Seguin (1992), Darrat, Rahman and Zhong (2002), and Kyriacou and Sarno (1999)
13 Tarique and Malik (2018) Malik and Shah (2017), Malik and Shah (2016), Malik and Shah (2014), Malik and Shah (2013), 
Khan and Hijazi (2009), Khan (2006) and Khan, Shah and Abbas (2011)
14 For example, Malik and Shah (2017), Khan and Abbas (2013), Khan, Shah and Abbas (2011), Gahlot and Datta (2011), Chau 
et al. (2008), Mazouz (2007), McKenzie, Brailsford & Faff (2001), Bae et al. (2004), Galloway and Miler (1997), Antoniou and 
Homes (1995) etc.

options etc. While, other approach considers non-SSFs stocks as a control sample. Both of these 
approaches have pros and cons. In order to take benefit of both the approach, this study makes use of 
both approaches, while employing econometric technique of Mazouz and Bowe (2006). This study  
makes use of aforementioned approach to investigate the potential impact of resumption of SSFs on 
market efficiency and volatility. 

Market Efficiency Modeling

 Cox (1976) argue that existence of parallel futures markets creates and enhances the infor-
mation flows in the market. He asserts this argument with the help of and empirical evidence. Specifi-
cally, he claims that futures prices quickly adjust to the new information. Arbitrage mechanism in the 
market helps transfer this information to the spot market. Further, he argues that this will result in 
simultaneous increase in market efficiency and volatility. This argument is supported by the work of 
Ross (1989), who claims that under the assumption of arbitrage free economy, volatility is directly 
proportional to the rate of new information approaching the market. The study of Brorsen (1991) is 
also important with respect to this line of argument. Basically, he extended the argument of Brorsen, 
Oellermen, and Farris (1989), that futures market affects spot markets. This helps in adjustment of 
new information in speedy manner, which results in hike in price volatility in the short run. From the 
above studies, it can be hypothesized that while futures trading provides an additional venue for infor-
mation generation/ transmission, and that this information set is transferred /reflected in the spot 
prices, then this would be apparent in spot price volatility. Brorsen (1991) and Brorsen et al. (1989) 
provided a mathematical expression, which reflects the relationship between the spot prices (   t) and 
equilibrium prices (   *t). They named it partial adjustment process model, which is as follows:
                                                                                    ……………………..……………………………. (3.1.1)
                                                                                       ………………………………………………… (3.1.2)
Here, prices are measured using logarithms.        represents the change in stock price. The        is a 
disturbance term. Gamma γ is a constant, which assumes values between 0 and 1. Further, γ is 
represents the rate of speed. The speed with which market prices move towards equilibrium prices. 
Price adjustments are immediate, when γ takes the value 1, otherwise not. Decrease in γ with increase 
in market frictions is tantamount of market efficiency of any stock. Autoregressive model of the order 
1 for stock returns Rt (price changes        ) could be rearranged as follows:
                                                                            ………………………………………………………. (3.1.3)
In the equation 3.1.3, Rt-1 and μ_t are independent of each other, and unconditional variance of Rt and 
Rt-1 are same, and variation in Rt could be formulated as follows:
                                                         …………...………………………………………………. (3.1.4)

Var(μt) is the variation in equilibrium prices. This is used as a measure of information flow in prior 
studies15. Brorsen (1991) proposed that variance of equilibrium prices could be best estimated by 

15 Bae and Jo 1999; Jones, Kaul, and Lipson 1994; Ross, 1989; Skinner 1989

measuring variation in weekly/monthly price changes. 
The first order partial derivative of Var (Rt) with respect to γ can be written as follows:
                                                                
                                                                ………………………….……………………………. (3.1.5)

Equation (3.1.5) is a mathematical expression of direct relationship between market efficiency and 
spot price volatility. This could be interpreted as if market efficiency increases, the spot market 
volatility of the underlying stock will also increase. 

 This study calculates calculation of Degree of Market Efficiency (DME) for each stock in pre 
and post periods separately. For comparison from pre- to post-futures change in market efficiency, 
paired sample t-test is used.

Volatility Modeling

 The Exponential16 Generalized Autoregressive Heteroscedasticity (EGARCH) process 
framework was introduced by Nelson (1991). As an extension of GARCH genre of models, EGARCH 
takes care of asymmetric effect induced by negative and positive shocks. Nelson’s EGARCH model 
could be expressed as follows:
Let Y_(t  )depicts the day end closing price at time t, which assumes values t=1, 2, 3….T. As a general 
rule, the rate of return is computed as follows:
Rt=log (Yt/Yt-1)……………………………………………………………................................ (3.2.1)
In equation 3.2.1, Rt is the rate of return from holding the stock from time t-1 to time t. To calculate 
the volatility of the returns, this study makes use of The ARMA (k, l)-EGARCH framework, which 
could be presented as follows:

                                                                    .................................................................................. (3.2.2)
                                                                                                                       
                                                                                                                               …………...… (3.2.3)

Underlying Error Distribution

 Engle (1982) assumed the error term to follow normal distribution in the GARCH process. 
Bollerslev (1986) extended the work of Engle (1982). He added lagged conditional variance in the 
variance equation of the framework. He pointed out that lagged condtional variance should also be 

16 GARCH stands for Generalized Autoregressive Conditional Heteroscedasticity. This model is used to estimate and predict 
variation in the asset series. EGARCH is an asymmetric extension of GARCH genre of models.

ty and stationarity of the underlying stock returns distribution. The skewedness, kurtosis and JB report 
that null hypothesis of normality of underlying distribution was rejected or not in each case. The 
aforementioned tables also indicate the absence of unit root in each return series using ADF test. Box 
and Jenkins methodology was used for selection of mean equation ARIMA-EGARCH model. Several 
provisional equations with varying ARMA orders have been estimated. This order was used after 
carefully examining the depending upon the Autocorrelation Function (ACF) and Partial Autocorrela-
tion Function (PACF). For each stock, ARMA equations with least Akaike Information Criterion 
(AIC) and Schwarz’s Bayesian Information Criterion (SIC) are selected for later incorporation in 
ARMA-EGARCH model to measure volatility change. In addition, skewedness, kurtosis, JB test and 
ARCH effect were examined for further analysis of normality and heteroscedasticity effect.

 Results for the market efficiency model are reported in Table 2A, using the partial adjustment 
process model (equation 3.1.1). The Table reports that degree of market efficiency “γ” (for each stock, 
it is calculated for pre and post periods for both SSFs and Non SSFs). Comparison of “γ” shows that 
out of eighteen SSFs, market efficiency has increased for 10 stocks, while it has decreased in the 
remaining eight stocks. On the other hand, application of similar approach to non-SSFs, resulted an 
increase in seven stocks, and decrease is observed in remaining nine stocks. Table 2B reports compari-
son between degree of market efficiency for pre and post periods. Paired sample t-test show insignifi-
cant difference between pre and post periods for both SSFs and non-SSFs. On the other hand, volatili-
ty is measured using ARIMA- EGARCH model (3.2.2 & 3.2.3), underlying different distributional 
assumptions for both SSFs and non-SSFs.

 Finally, ARIMA-EGARCH model (equations 3.2.2 & 3.2.3) is applied with dummy variable 
assuming value “1” for pre and value “0” for post period, on each stock, using normal, GED, and t 
distribution, which ever fitted the best on the basis of JB, skewness and kurtosis. Results are shown in 
Table 3 and 4. For SSFs, an insignificant increase is observed for 15 stocks while an insignificant 
decrease is seen in remaining three SSFs stocks. Moreover, for Non-SSFs, an insignificant increase is 
evident in case of 11 stocks and significant increase in only one stock while insignificant decrease in 
remaining four Non-SSFs stocks.

 Therefore, it may be interpreted that an insignificant change has been observed, both, in 
DME and volatility. Furthermore, Z test is used to check whether proportion of simultaneously 
increasing DME and volatility is different from simultaneously decreasing DME and volatility. For 
SSFs, Tables 5 and 6 report the proportion of stocks with increasing DME and volatility are signifi-
cantly different (greater) than the ones with decreasing DME and volatility at 10% level of signifi-
cance. The same test resulted in an insignificant difference for Non-SSFs. This study reports contrast-
ing results from Bae et al. (2004) and Debasish (2009) that report simultaneous increase in former 
case and simultaneous decrease in later case for both market efficiency and volatility. The study 
provides similar results, as were provided by Becketti and Roberts (1990) that increased regulations 
might increase the costs to the market participants, when their destabilizing impact has not been substantiated. 

Conclusion

 Primarily, this study examined the influence of relaunching of SSFs on market efficiency and 
price volatility of counterparts in the spot market in PSX. The study used several econometric specifi-
cations for ARIMA – EGARCH process. Overall, the results of the study do not show consistent 
patterns in potential change in market efficiency and volatility. This study employed control sample 
methodology while examining the influence of resumed SSFs. Once again, the results of the study fail 
to report consistent pattern in the price volatility and efficiency of non- SSFs stocks. By analyzing 
both SSFs and non-SSFs, it could be narrated that the results of this study are in line with some of the 
prior studies. Further, it could be concluded from the discussion that trading in SSFs should not neces-
sarily be linked with futures markets. There could be two potential reasons for these results. First, the 
stringent regulations of newer SSFs helped in reducing the beneficial destabilization of the market. 
Second, the allegations against former SSFs did not have any value. Apart from these two main 
reasons, there could be other reasons for potential changes as well. For example, stock, industry or 
macroeconomic factors. 

 This study reports little or no impact of parallel futures markets in destabilizing the underly-
ing market. It can be concluded that circuit breakers and high margin rates can be useful for some 
other reasons, while their depressing impact on the trading volume of futures is unlikely to reduce the 
stock market volatility. 

 It is important to highlight that futures are still in its infancy phase. The rules and regulations 
for cash settled index options contracts are under review. The findings of this study might have impli-
cations for both of these situations. Yet, the findings of this study should be interpreted with care. It is 
possible that SSFs have no destabilizing effect on spot market as our results recommend; still, it is also 
conceivable that the SECP is very conservative in its strategy for selection of SSFs’ stocks and design-
ing stringent regulations for futures’ trading, thereby restraining the role of futures in destabilizing the 
underlying spot market. Such alternative explanations for no-destabilizing effect of futures on under-
lying spot market in KSE can be investigated in future research studies. Such an investigation is 
imperative because if futures are not the reason for destabilization in the spot market, then excessive 
stringent regulations are not desirable because they reduce the liquidity and efficiency of the overall 
market. 

 

Table 1
Descriptive statistics for SSFs and Non-SSFs stocks

Note. This Table presents Descriptive statistics for SSFs and Non-SSFs in Panel A & B. Skewness 
(Sk), Kurtosis (KT), Jarque – Berra (JB) and Augmented Dicky Fuller (ADF) test are presented in this 
Table. 

Table 2A
Degree of Market Efficiency for SSFs and Non-SSFs

Note. This table presents the Degree of Market Efficiency for both SSFs and Non-SSFs. The Panel A 
& B present DME for before and after the event date, while depicting the change in the form of 
increase/decrease.

Table 2B
Paired Sample T Test for Pre to Post Degree of Market Efficiency Change

 
Table 3
ARIMA-EGARCH MODEL FOR SSFs

Note. This Table presents the results of ARIMA – GARCH model for SSFs only. The underlying error 
distributions are Normal, student’s t and GED.

 

Table 4
ARIMA-EGARCH MODEL FOR Non-SSFs

Note. This Table presents the results of ARIMA – GARCH model for Non-SSFs only. The underlying 
error distributions are Normal, student’s t and GED.
 
Table 5
Simultaneously Increasing and Decreasing Volatility and DME

Note. This Table presents number of stocks with simultaneous changes in volatility and DME changes.

Table 6
Comparison of simultaneously increasing and decreasing Volatility and DME

 

Note: This Table shows results of Z test. Z test is used to check that whether proportion of simultane-
ously DME and volatility is different from simultaneously decreasing DME and volatility 
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Abstract

To curb the negative effects of Global Financial Crisis (GFC) in 2008, the regulatory bodies of 
Pakistan Stock Exchange (PSX) banned trading in the stock market. Trading in several financial 
instruments suffered due to this unavoidable situation. On the recommendations of CFS MK II review 
committee, trading in futures markets were also halted. As the situation got better, trading in the stock 
market resumed. With this, trading in Single Stock Futures (SSFs) resumed on July 27, 2009 with 
stringent regulatory requirements than before. This situation makes it important to investigate the role 
of newer SSFs with stringent regulations. This study investigates the stakeholders’ claims on destabi-
lizing ability of futures markets in this crucial stage. This is done by examining the impact of resump-
tion of trading in SSFs contracts with stringent regulations on the market efficiency and volatility of 
the stock prices of the underlying counterparts. The results of this study do not present any significant 
change in the market efficiency and volatility of SSFs’ underlying stocks and Non-SSFs’ stocks. This 
study has two implications. First, the SSFs did not play any part in destabilization of Pakistan’s Stock 
market during GFC. Second, the stringent regulations have helped mitigate the destabilizing ability 
of futures markets in Pakistan.
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Introduction

 Equity derivatives4 are newer financial instruments, which have different trading regulations 
from other already available financial instruments in the market. As a rule, the introduction of futures 
markets in any economy provides solution to two concerns. First, it provides the investors/traders with 
an opportunity to hedge the risk inherent in the future. The participants of the market are always 
interested in transferring the risk to others. Second, futures as a product provide much necessary 
liquidity to the market. This argument leads the researchers to hypothesize that the presence of parallel 
futures can enhance the market efficiency of the stock market as well. The introduction of futures 
markets and their impact on different dynamics of the market has gained attention of the regulators, 
practitioners and academicians alike since their formal introduction in 1970s. Several methodological 
approaches and econometric techniques have been used to answer the question of their destabilizing 
ability for the financial market as a whole. 

 With respect to market efficiency, a theoretical explanation against future markets is the 
destabilization aspect of future trading. It is argued that parallel futures markets provide an additional 
channel of information. This channel not only helps in development of new information but also 
routes this information to the underlying spot market. This increment in magnitude and speed of infor-
mation can result in hyper volatility in the market (Cox 1976; Ross 1989). They assert that the new 
information takes lesser time to adjust in futures prices than their underlying counterparts. Through 
arbitrage mechanism, this information flows to the underlying market. This adds to market efficiency 
of the underlying market, while enhancing the volatility of the prices. Bae, Kwon and Park (2004) 
studies this relationship in Korean Market by using Partial Adjustment Model. The same was replicat-
ed in Indian Context by Debasish (2009). Both used index futures for the subject purpose.

 This study derives its significance from the following aspects: Malik and Shah (2017) report 
that former SSFs did not play any role in destabilizing (in terms of market efficiency and volatility) 
the overall market. This study extends on that study and takes into account the case of resumption of 
SSFs. Further, the debate on alleged destabilization caused by SSFs intensified in Pakistani market 
after the financial crisis of 2005 and 2008. Consequently, prevailing futures markets were blamed as 
one of the factors of the crisis (Khan 2006; Naz 2011). With respect to GFC of 2008, similar claims 
were made by international authors. For example, Simkovic (2009) asserts that Credit Default Swaps 
(CDS), Collateralized Debt Obligations (CDOs) and Mortgage Backed Securities (MBS) had their 
share in the GFC. Recent Studies5  show that financial crisis in one country has spill over impact, and 
it affects the financial markets in other economies. These studies assert that misuse of derivatives 
provides basis for financial crises, and become reasons for accelerated capital outflows. This enhances 

4 Throughout this study, the terms derivatives and futures are used interchangeably
5 Lien and Zhang, 2008, Krugman (2003), De Bandt and Hartmann (2000) and Wolf (1999) etc

the flow in the international capital, which sets the tone of crisis by making uncertain. Several studies 6   
in emerging markets provide mixed characteristics of futures markets. These studies highlight their 
positive and negative roles before and amid crisis. Ahmad, Shah, and Shah (2010) point out the 
relevance of this debate in local context. These situations warrant investigation for the role of futures 
in the market.

 The introduction of SSFs in Pakistan Stock Exchange (PSX) goes back to July 1, 2001. SSFs 
with different maturities were launched at different time intervals. First off, SSFs with maturity of one 
month were introduced. Later SSFs with maturity of 60 days and 90 days were also introduced. The 
investor/trader of the market took some time to realize the value and importance of trading in SSFs. 
The trading volume grew significantly after first few years of low levels of trading volume in SSFs. 
In 2004 and 2005, trading in SSFs constituted 40% of the overall trading volume of PSX. The pros 
and cons of trading in futures remained an important topic before, amid and after the GFC. The 
Pakistan’s local market also witnessed the shocks of GFC.

 Following GFC, the trading in PSX was also halted for some time. The trading in SSFs were 
resumed on July 27, 2009. The newer SSFs had different features7 and improved risk management 
measures. The tightening of rules for SSFs is not backed by any empirical study. To decrease the effect 
of futures markets on stock market volatility, stringent regulations have been adopted for resumed 
SSFs. While these stringent regulations may or may not reduce the overall volatility of the market, 
they definitely will add costs to the market participants of futures markets. Since regulations are 
costly, it is important to study the potential impact of parallel futures markets on stock market volatili-
ty. Therefore, there is a need to assess this transitional situation. The outcomes of this study will be 
important to regulators and officials in improving contract specifications and trading mechanism for 
derivatives contracts. This will improve the features of futures as a better risk management tool. The 
objective of this study is to investigate the impact of resumption of SSFs contracts trading on market 
efficiency and volatility (tradeoff between gain & loss). 

 This study contributes to the literature of futures markets in the following ways. First, in their 
studies (Bae et al., 2004; Debasish 2009) used the futures index data to investigate the simultaneous 
change in market efficiency and volatility (Following the arguments of Cox 1976; Ross 1989) in 
Korean and Indian stock markets, while this study makes use of SSFs for the said purpose. The use of 
SSFs over index futures by this study has following rationales, which could be confirmed from the 
study of McKenzie, Brailsford, and Faff (2001). 1) Exact impact would be more evident by the use of 
SSFs over Index, which cannot be traded directly. 2) Easy/flexible application of rules on SSFs than

6 IMF (2002), Dodd (2000), Kregrel (1998) and Garber (1998)
7 Strictness in regulations for re launched SSFs from former SSFs are. 1) Costly bank/cash margin 2) Application of special 
margin instead of concentration margin, and 3) Holding of mark to market profit by exchange.

index. Second, unlike (Bae et al., 2004; Debasish 2009) this study makes use of ARIMA-EGARCH 
specification to measure the volatility for pre and post SSFs periods. They used partial adjustment 
model to study the relationship between market efficiency and volatility. Third, this study makes 
simultaneous use of Generalized Error Distribution (GED), student’s t along with normal distribution8

to incorporate the fat tails of financial time series data first time ever. Fourth, some studies9 have been 
performed in the context of Pakistan (with different institutional settings than other economies), when 
the equity derivatives were first introduced. Here the data has been used for resumption period with 
modified contract specification and expected more informed trader in the market than before.

 Following the introduction, this study is divided into the following sections. Section 2 
provides related literature review. Section 3 presents the data description and methodology. Section 4 
presents results, while discussing them separately for SSFs and non-SSFs. The study is concluded in 
section 5 by presentation of conclusion and policy implications.

Literature Review

 Although Ross (1976) and Hakansson (1982) had proposed in their respective studies that 
value of a stock should be influenced by the introduction of its own derivative, still SSFs contracts 
were not traded. In the 1990s, SSFs were introduced in Australia and Hong Kong. They were later 
introduced in other countries as well, e.g., UK, USA, South Africa, India, Pakistan and Malaysia etc. 

 Several studies have been conducted in different markets in order to understand the influence 
of parallel futures markets on dynamics of the underlying spot market. These studies report diverse set 
of results. The reasons for varying results depend on the geographical locations, methodology 
employed, data used for analysis, and period used for studying the impact. For example, Bae et al. 
(2004) investigate the impact of introduction of futures index on spot index. They made use data of 
KOSPI 200 constituent and non-KOSPI 200 stocks. In order to check the relationship between market 
efficiency and volatility across introduction of futures markets, they used partial adjustment model. 
This model theorizes that there is a direct relationship between market efficiency and volatility. They 
report that higher spot price volatility and lower market efficiency in non- KOSPI 200 stocks in 
relation to KOSPI 200 index stocks. On similar lines, Debasish (2009) also used partial adjustment 
model for this purpose in Indian context. He checks the introduction of NSE Nifty index futures 
trading and their consequent influence on underlying 10 stocks taken from underlying spot market. He

8 Bollerslev (1987), Baillie and Bollerslev (1989), Kaiser (1996) and Beine, Laurent and lecourt (2000), suggested the use of 
student’s t distribution. On the other hand, Nelson (1991), and Kaiser (1996) recommend generalized error distribution for such 
an instance, on hand.
9 Malik and Shah (2017), Khan and Abbas (2013), Khan, Shah and Abbas (2011), Khan and Hijazi (2009) and Khan (2006).

reports that futures trading decreases market/ trading efficiency and volatility simultaneously. This 
simultaneous decrease in market efficiency and volatility is characterized as gain and cost of introduc-
tion of futures markets. On similar lines, Malik and Shah (2017) study the introduction of SSFs on 
market efficiency and volatility in Pakistan’s context by using data from introduction episode. The 
study made use of CAPM augmented GJR – GARCH approach and conclude that introduction of 
SSFs have no impact on market efficiency and volatility. Tarique and Malik (2018) also report mixed 
results for economies abbreviated as BRICs.

 On the basis of empirical results regarding destabilizing impact of derivatives trading, previ-
ous studies could be divided into three categories. First category of studies10 suggests that introduc-
tion of futures trading increases volatility in the spot returns. This destabilizes the overall spot market. 
Second category of studies11 depicts inverse relationship between introduction of trading in deriva-
tives markets and volatility of underlying spot markets. This could be interpreted as introduction of 
futures market decreases the volatility and stabilizes the market. Finally, the third category of studies12  
reports no influence of introduction of futures trading on underlying spot market. 

 Studies13 in Pakistan’s market are inconclusive on SSFs trading and its relationship with 
underlying stocks. Generally speaking, at theoretical as well as empirical levels, the presence of paral-
lel futures markets and their relationship with underlying spot markets is still under debate. 

Data & Methodology

 In order to investigate the impact of futures markets on the dynamics of underlying spot 
market, several approaches have been used in event study methodology. Among these, two approach-
es have received considerable attention among the investigators and has been used by numerous 
studies14. One approach analyzes the pre- and post-futures data sets of SSFs stocks/ index futures / 

10 Harris (1989), Damodaran (1990), Schwert (1990), Lockwood and Linn (1990), Hou and Li (2014) and Xu and Wan (2015) 
11 De Beer (2009), Brown Hruska and Kuserk (1995) Santoni (1987) and Nath (2003)
12 Bohl and Siklos (2015), Board, Sandman and Sutcliffe (2001), Darrat and Rahman (1995), Becketti and Roberts (1990) 
Smith (1989) Conrad (1989) Grossman (1988) and Edwards (1988a, 1988b) Illueca and Lafuente (2003), Bessembinder and 
Seguin (1992), Darrat, Rahman and Zhong (2002), and Kyriacou and Sarno (1999)
13 Tarique and Malik (2018) Malik and Shah (2017), Malik and Shah (2016), Malik and Shah (2014), Malik and Shah (2013), 
Khan and Hijazi (2009), Khan (2006) and Khan, Shah and Abbas (2011)
14 For example, Malik and Shah (2017), Khan and Abbas (2013), Khan, Shah and Abbas (2011), Gahlot and Datta (2011), Chau 
et al. (2008), Mazouz (2007), McKenzie, Brailsford & Faff (2001), Bae et al. (2004), Galloway and Miler (1997), Antoniou and 
Homes (1995) etc.

options etc. While, other approach considers non-SSFs stocks as a control sample. Both of these 
approaches have pros and cons. In order to take benefit of both the approach, this study makes use of 
both approaches, while employing econometric technique of Mazouz and Bowe (2006). This study  
makes use of aforementioned approach to investigate the potential impact of resumption of SSFs on 
market efficiency and volatility. 

Market Efficiency Modeling

 Cox (1976) argue that existence of parallel futures markets creates and enhances the infor-
mation flows in the market. He asserts this argument with the help of and empirical evidence. Specifi-
cally, he claims that futures prices quickly adjust to the new information. Arbitrage mechanism in the 
market helps transfer this information to the spot market. Further, he argues that this will result in 
simultaneous increase in market efficiency and volatility. This argument is supported by the work of 
Ross (1989), who claims that under the assumption of arbitrage free economy, volatility is directly 
proportional to the rate of new information approaching the market. The study of Brorsen (1991) is 
also important with respect to this line of argument. Basically, he extended the argument of Brorsen, 
Oellermen, and Farris (1989), that futures market affects spot markets. This helps in adjustment of 
new information in speedy manner, which results in hike in price volatility in the short run. From the 
above studies, it can be hypothesized that while futures trading provides an additional venue for infor-
mation generation/ transmission, and that this information set is transferred /reflected in the spot 
prices, then this would be apparent in spot price volatility. Brorsen (1991) and Brorsen et al. (1989) 
provided a mathematical expression, which reflects the relationship between the spot prices (   t) and 
equilibrium prices (   *t). They named it partial adjustment process model, which is as follows:
                                                                                    ……………………..……………………………. (3.1.1)
                                                                                       ………………………………………………… (3.1.2)
Here, prices are measured using logarithms.        represents the change in stock price. The        is a 
disturbance term. Gamma γ is a constant, which assumes values between 0 and 1. Further, γ is 
represents the rate of speed. The speed with which market prices move towards equilibrium prices. 
Price adjustments are immediate, when γ takes the value 1, otherwise not. Decrease in γ with increase 
in market frictions is tantamount of market efficiency of any stock. Autoregressive model of the order 
1 for stock returns Rt (price changes        ) could be rearranged as follows:
                                                                            ………………………………………………………. (3.1.3)
In the equation 3.1.3, Rt-1 and μ_t are independent of each other, and unconditional variance of Rt and 
Rt-1 are same, and variation in Rt could be formulated as follows:
                                                         …………...………………………………………………. (3.1.4)

Var(μt) is the variation in equilibrium prices. This is used as a measure of information flow in prior 
studies15. Brorsen (1991) proposed that variance of equilibrium prices could be best estimated by 

15 Bae and Jo 1999; Jones, Kaul, and Lipson 1994; Ross, 1989; Skinner 1989

measuring variation in weekly/monthly price changes. 
The first order partial derivative of Var (Rt) with respect to γ can be written as follows:
                                                                
                                                                ………………………….……………………………. (3.1.5)

Equation (3.1.5) is a mathematical expression of direct relationship between market efficiency and 
spot price volatility. This could be interpreted as if market efficiency increases, the spot market 
volatility of the underlying stock will also increase. 

 This study calculates calculation of Degree of Market Efficiency (DME) for each stock in pre 
and post periods separately. For comparison from pre- to post-futures change in market efficiency, 
paired sample t-test is used.

Volatility Modeling

 The Exponential16 Generalized Autoregressive Heteroscedasticity (EGARCH) process 
framework was introduced by Nelson (1991). As an extension of GARCH genre of models, EGARCH 
takes care of asymmetric effect induced by negative and positive shocks. Nelson’s EGARCH model 
could be expressed as follows:
Let Y_(t  )depicts the day end closing price at time t, which assumes values t=1, 2, 3….T. As a general 
rule, the rate of return is computed as follows:
Rt=log (Yt/Yt-1)……………………………………………………………................................ (3.2.1)
In equation 3.2.1, Rt is the rate of return from holding the stock from time t-1 to time t. To calculate 
the volatility of the returns, this study makes use of The ARMA (k, l)-EGARCH framework, which 
could be presented as follows:

                                                                    .................................................................................. (3.2.2)
                                                                                                                       
                                                                                                                               …………...… (3.2.3)

Underlying Error Distribution

 Engle (1982) assumed the error term to follow normal distribution in the GARCH process. 
Bollerslev (1986) extended the work of Engle (1982). He added lagged conditional variance in the 
variance equation of the framework. He pointed out that lagged condtional variance should also be 

16 GARCH stands for Generalized Autoregressive Conditional Heteroscedasticity. This model is used to estimate and predict 
variation in the asset series. EGARCH is an asymmetric extension of GARCH genre of models.

ty and stationarity of the underlying stock returns distribution. The skewedness, kurtosis and JB report 
that null hypothesis of normality of underlying distribution was rejected or not in each case. The 
aforementioned tables also indicate the absence of unit root in each return series using ADF test. Box 
and Jenkins methodology was used for selection of mean equation ARIMA-EGARCH model. Several 
provisional equations with varying ARMA orders have been estimated. This order was used after 
carefully examining the depending upon the Autocorrelation Function (ACF) and Partial Autocorrela-
tion Function (PACF). For each stock, ARMA equations with least Akaike Information Criterion 
(AIC) and Schwarz’s Bayesian Information Criterion (SIC) are selected for later incorporation in 
ARMA-EGARCH model to measure volatility change. In addition, skewedness, kurtosis, JB test and 
ARCH effect were examined for further analysis of normality and heteroscedasticity effect.

 Results for the market efficiency model are reported in Table 2A, using the partial adjustment 
process model (equation 3.1.1). The Table reports that degree of market efficiency “γ” (for each stock, 
it is calculated for pre and post periods for both SSFs and Non SSFs). Comparison of “γ” shows that 
out of eighteen SSFs, market efficiency has increased for 10 stocks, while it has decreased in the 
remaining eight stocks. On the other hand, application of similar approach to non-SSFs, resulted an 
increase in seven stocks, and decrease is observed in remaining nine stocks. Table 2B reports compari-
son between degree of market efficiency for pre and post periods. Paired sample t-test show insignifi-
cant difference between pre and post periods for both SSFs and non-SSFs. On the other hand, volatili-
ty is measured using ARIMA- EGARCH model (3.2.2 & 3.2.3), underlying different distributional 
assumptions for both SSFs and non-SSFs.

 Finally, ARIMA-EGARCH model (equations 3.2.2 & 3.2.3) is applied with dummy variable 
assuming value “1” for pre and value “0” for post period, on each stock, using normal, GED, and t 
distribution, which ever fitted the best on the basis of JB, skewness and kurtosis. Results are shown in 
Table 3 and 4. For SSFs, an insignificant increase is observed for 15 stocks while an insignificant 
decrease is seen in remaining three SSFs stocks. Moreover, for Non-SSFs, an insignificant increase is 
evident in case of 11 stocks and significant increase in only one stock while insignificant decrease in 
remaining four Non-SSFs stocks.

 Therefore, it may be interpreted that an insignificant change has been observed, both, in 
DME and volatility. Furthermore, Z test is used to check whether proportion of simultaneously 
increasing DME and volatility is different from simultaneously decreasing DME and volatility. For 
SSFs, Tables 5 and 6 report the proportion of stocks with increasing DME and volatility are signifi-
cantly different (greater) than the ones with decreasing DME and volatility at 10% level of signifi-
cance. The same test resulted in an insignificant difference for Non-SSFs. This study reports contrast-
ing results from Bae et al. (2004) and Debasish (2009) that report simultaneous increase in former 
case and simultaneous decrease in later case for both market efficiency and volatility. The study 
provides similar results, as were provided by Becketti and Roberts (1990) that increased regulations 
might increase the costs to the market participants, when their destabilizing impact has not been substantiated. 

Conclusion

 Primarily, this study examined the influence of relaunching of SSFs on market efficiency and 
price volatility of counterparts in the spot market in PSX. The study used several econometric specifi-
cations for ARIMA – EGARCH process. Overall, the results of the study do not show consistent 
patterns in potential change in market efficiency and volatility. This study employed control sample 
methodology while examining the influence of resumed SSFs. Once again, the results of the study fail 
to report consistent pattern in the price volatility and efficiency of non- SSFs stocks. By analyzing 
both SSFs and non-SSFs, it could be narrated that the results of this study are in line with some of the 
prior studies. Further, it could be concluded from the discussion that trading in SSFs should not neces-
sarily be linked with futures markets. There could be two potential reasons for these results. First, the 
stringent regulations of newer SSFs helped in reducing the beneficial destabilization of the market. 
Second, the allegations against former SSFs did not have any value. Apart from these two main 
reasons, there could be other reasons for potential changes as well. For example, stock, industry or 
macroeconomic factors. 

 This study reports little or no impact of parallel futures markets in destabilizing the underly-
ing market. It can be concluded that circuit breakers and high margin rates can be useful for some 
other reasons, while their depressing impact on the trading volume of futures is unlikely to reduce the 
stock market volatility. 

 It is important to highlight that futures are still in its infancy phase. The rules and regulations 
for cash settled index options contracts are under review. The findings of this study might have impli-
cations for both of these situations. Yet, the findings of this study should be interpreted with care. It is 
possible that SSFs have no destabilizing effect on spot market as our results recommend; still, it is also 
conceivable that the SECP is very conservative in its strategy for selection of SSFs’ stocks and design-
ing stringent regulations for futures’ trading, thereby restraining the role of futures in destabilizing the 
underlying spot market. Such alternative explanations for no-destabilizing effect of futures on under-
lying spot market in KSE can be investigated in future research studies. Such an investigation is 
imperative because if futures are not the reason for destabilization in the spot market, then excessive 
stringent regulations are not desirable because they reduce the liquidity and efficiency of the overall 
market. 

 

Table 1
Descriptive statistics for SSFs and Non-SSFs stocks

Note. This Table presents Descriptive statistics for SSFs and Non-SSFs in Panel A & B. Skewness 
(Sk), Kurtosis (KT), Jarque – Berra (JB) and Augmented Dicky Fuller (ADF) test are presented in this 
Table. 

Table 2A
Degree of Market Efficiency for SSFs and Non-SSFs

Note. This table presents the Degree of Market Efficiency for both SSFs and Non-SSFs. The Panel A 
& B present DME for before and after the event date, while depicting the change in the form of 
increase/decrease.

Table 2B
Paired Sample T Test for Pre to Post Degree of Market Efficiency Change

 
Table 3
ARIMA-EGARCH MODEL FOR SSFs

Note. This Table presents the results of ARIMA – GARCH model for SSFs only. The underlying error 
distributions are Normal, student’s t and GED.

 

Table 4
ARIMA-EGARCH MODEL FOR Non-SSFs

Note. This Table presents the results of ARIMA – GARCH model for Non-SSFs only. The underlying 
error distributions are Normal, student’s t and GED.
 
Table 5
Simultaneously Increasing and Decreasing Volatility and DME

Note. This Table presents number of stocks with simultaneous changes in volatility and DME changes.

Table 6
Comparison of simultaneously increasing and decreasing Volatility and DME

 

Note: This Table shows results of Z test. Z test is used to check that whether proportion of simultane-
ously DME and volatility is different from simultaneously decreasing DME and volatility 
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Abstract

To curb the negative effects of Global Financial Crisis (GFC) in 2008, the regulatory bodies of 
Pakistan Stock Exchange (PSX) banned trading in the stock market. Trading in several financial 
instruments suffered due to this unavoidable situation. On the recommendations of CFS MK II review 
committee, trading in futures markets were also halted. As the situation got better, trading in the stock 
market resumed. With this, trading in Single Stock Futures (SSFs) resumed on July 27, 2009 with 
stringent regulatory requirements than before. This situation makes it important to investigate the role 
of newer SSFs with stringent regulations. This study investigates the stakeholders’ claims on destabi-
lizing ability of futures markets in this crucial stage. This is done by examining the impact of resump-
tion of trading in SSFs contracts with stringent regulations on the market efficiency and volatility of 
the stock prices of the underlying counterparts. The results of this study do not present any significant 
change in the market efficiency and volatility of SSFs’ underlying stocks and Non-SSFs’ stocks. This 
study has two implications. First, the SSFs did not play any part in destabilization of Pakistan’s Stock 
market during GFC. Second, the stringent regulations have helped mitigate the destabilizing ability 
of futures markets in Pakistan.
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Introduction

 Equity derivatives4 are newer financial instruments, which have different trading regulations 
from other already available financial instruments in the market. As a rule, the introduction of futures 
markets in any economy provides solution to two concerns. First, it provides the investors/traders with 
an opportunity to hedge the risk inherent in the future. The participants of the market are always 
interested in transferring the risk to others. Second, futures as a product provide much necessary 
liquidity to the market. This argument leads the researchers to hypothesize that the presence of parallel 
futures can enhance the market efficiency of the stock market as well. The introduction of futures 
markets and their impact on different dynamics of the market has gained attention of the regulators, 
practitioners and academicians alike since their formal introduction in 1970s. Several methodological 
approaches and econometric techniques have been used to answer the question of their destabilizing 
ability for the financial market as a whole. 

 With respect to market efficiency, a theoretical explanation against future markets is the 
destabilization aspect of future trading. It is argued that parallel futures markets provide an additional 
channel of information. This channel not only helps in development of new information but also 
routes this information to the underlying spot market. This increment in magnitude and speed of infor-
mation can result in hyper volatility in the market (Cox 1976; Ross 1989). They assert that the new 
information takes lesser time to adjust in futures prices than their underlying counterparts. Through 
arbitrage mechanism, this information flows to the underlying market. This adds to market efficiency 
of the underlying market, while enhancing the volatility of the prices. Bae, Kwon and Park (2004) 
studies this relationship in Korean Market by using Partial Adjustment Model. The same was replicat-
ed in Indian Context by Debasish (2009). Both used index futures for the subject purpose.

 This study derives its significance from the following aspects: Malik and Shah (2017) report 
that former SSFs did not play any role in destabilizing (in terms of market efficiency and volatility) 
the overall market. This study extends on that study and takes into account the case of resumption of 
SSFs. Further, the debate on alleged destabilization caused by SSFs intensified in Pakistani market 
after the financial crisis of 2005 and 2008. Consequently, prevailing futures markets were blamed as 
one of the factors of the crisis (Khan 2006; Naz 2011). With respect to GFC of 2008, similar claims 
were made by international authors. For example, Simkovic (2009) asserts that Credit Default Swaps 
(CDS), Collateralized Debt Obligations (CDOs) and Mortgage Backed Securities (MBS) had their 
share in the GFC. Recent Studies5  show that financial crisis in one country has spill over impact, and 
it affects the financial markets in other economies. These studies assert that misuse of derivatives 
provides basis for financial crises, and become reasons for accelerated capital outflows. This enhances 

4 Throughout this study, the terms derivatives and futures are used interchangeably
5 Lien and Zhang, 2008, Krugman (2003), De Bandt and Hartmann (2000) and Wolf (1999) etc

the flow in the international capital, which sets the tone of crisis by making uncertain. Several studies 6   
in emerging markets provide mixed characteristics of futures markets. These studies highlight their 
positive and negative roles before and amid crisis. Ahmad, Shah, and Shah (2010) point out the 
relevance of this debate in local context. These situations warrant investigation for the role of futures 
in the market.

 The introduction of SSFs in Pakistan Stock Exchange (PSX) goes back to July 1, 2001. SSFs 
with different maturities were launched at different time intervals. First off, SSFs with maturity of one 
month were introduced. Later SSFs with maturity of 60 days and 90 days were also introduced. The 
investor/trader of the market took some time to realize the value and importance of trading in SSFs. 
The trading volume grew significantly after first few years of low levels of trading volume in SSFs. 
In 2004 and 2005, trading in SSFs constituted 40% of the overall trading volume of PSX. The pros 
and cons of trading in futures remained an important topic before, amid and after the GFC. The 
Pakistan’s local market also witnessed the shocks of GFC.

 Following GFC, the trading in PSX was also halted for some time. The trading in SSFs were 
resumed on July 27, 2009. The newer SSFs had different features7 and improved risk management 
measures. The tightening of rules for SSFs is not backed by any empirical study. To decrease the effect 
of futures markets on stock market volatility, stringent regulations have been adopted for resumed 
SSFs. While these stringent regulations may or may not reduce the overall volatility of the market, 
they definitely will add costs to the market participants of futures markets. Since regulations are 
costly, it is important to study the potential impact of parallel futures markets on stock market volatili-
ty. Therefore, there is a need to assess this transitional situation. The outcomes of this study will be 
important to regulators and officials in improving contract specifications and trading mechanism for 
derivatives contracts. This will improve the features of futures as a better risk management tool. The 
objective of this study is to investigate the impact of resumption of SSFs contracts trading on market 
efficiency and volatility (tradeoff between gain & loss). 

 This study contributes to the literature of futures markets in the following ways. First, in their 
studies (Bae et al., 2004; Debasish 2009) used the futures index data to investigate the simultaneous 
change in market efficiency and volatility (Following the arguments of Cox 1976; Ross 1989) in 
Korean and Indian stock markets, while this study makes use of SSFs for the said purpose. The use of 
SSFs over index futures by this study has following rationales, which could be confirmed from the 
study of McKenzie, Brailsford, and Faff (2001). 1) Exact impact would be more evident by the use of 
SSFs over Index, which cannot be traded directly. 2) Easy/flexible application of rules on SSFs than

6 IMF (2002), Dodd (2000), Kregrel (1998) and Garber (1998)
7 Strictness in regulations for re launched SSFs from former SSFs are. 1) Costly bank/cash margin 2) Application of special 
margin instead of concentration margin, and 3) Holding of mark to market profit by exchange.

index. Second, unlike (Bae et al., 2004; Debasish 2009) this study makes use of ARIMA-EGARCH 
specification to measure the volatility for pre and post SSFs periods. They used partial adjustment 
model to study the relationship between market efficiency and volatility. Third, this study makes 
simultaneous use of Generalized Error Distribution (GED), student’s t along with normal distribution8

to incorporate the fat tails of financial time series data first time ever. Fourth, some studies9 have been 
performed in the context of Pakistan (with different institutional settings than other economies), when 
the equity derivatives were first introduced. Here the data has been used for resumption period with 
modified contract specification and expected more informed trader in the market than before.

 Following the introduction, this study is divided into the following sections. Section 2 
provides related literature review. Section 3 presents the data description and methodology. Section 4 
presents results, while discussing them separately for SSFs and non-SSFs. The study is concluded in 
section 5 by presentation of conclusion and policy implications.

Literature Review

 Although Ross (1976) and Hakansson (1982) had proposed in their respective studies that 
value of a stock should be influenced by the introduction of its own derivative, still SSFs contracts 
were not traded. In the 1990s, SSFs were introduced in Australia and Hong Kong. They were later 
introduced in other countries as well, e.g., UK, USA, South Africa, India, Pakistan and Malaysia etc. 

 Several studies have been conducted in different markets in order to understand the influence 
of parallel futures markets on dynamics of the underlying spot market. These studies report diverse set 
of results. The reasons for varying results depend on the geographical locations, methodology 
employed, data used for analysis, and period used for studying the impact. For example, Bae et al. 
(2004) investigate the impact of introduction of futures index on spot index. They made use data of 
KOSPI 200 constituent and non-KOSPI 200 stocks. In order to check the relationship between market 
efficiency and volatility across introduction of futures markets, they used partial adjustment model. 
This model theorizes that there is a direct relationship between market efficiency and volatility. They 
report that higher spot price volatility and lower market efficiency in non- KOSPI 200 stocks in 
relation to KOSPI 200 index stocks. On similar lines, Debasish (2009) also used partial adjustment 
model for this purpose in Indian context. He checks the introduction of NSE Nifty index futures 
trading and their consequent influence on underlying 10 stocks taken from underlying spot market. He

8 Bollerslev (1987), Baillie and Bollerslev (1989), Kaiser (1996) and Beine, Laurent and lecourt (2000), suggested the use of 
student’s t distribution. On the other hand, Nelson (1991), and Kaiser (1996) recommend generalized error distribution for such 
an instance, on hand.
9 Malik and Shah (2017), Khan and Abbas (2013), Khan, Shah and Abbas (2011), Khan and Hijazi (2009) and Khan (2006).

reports that futures trading decreases market/ trading efficiency and volatility simultaneously. This 
simultaneous decrease in market efficiency and volatility is characterized as gain and cost of introduc-
tion of futures markets. On similar lines, Malik and Shah (2017) study the introduction of SSFs on 
market efficiency and volatility in Pakistan’s context by using data from introduction episode. The 
study made use of CAPM augmented GJR – GARCH approach and conclude that introduction of 
SSFs have no impact on market efficiency and volatility. Tarique and Malik (2018) also report mixed 
results for economies abbreviated as BRICs.

 On the basis of empirical results regarding destabilizing impact of derivatives trading, previ-
ous studies could be divided into three categories. First category of studies10 suggests that introduc-
tion of futures trading increases volatility in the spot returns. This destabilizes the overall spot market. 
Second category of studies11 depicts inverse relationship between introduction of trading in deriva-
tives markets and volatility of underlying spot markets. This could be interpreted as introduction of 
futures market decreases the volatility and stabilizes the market. Finally, the third category of studies12  
reports no influence of introduction of futures trading on underlying spot market. 

 Studies13 in Pakistan’s market are inconclusive on SSFs trading and its relationship with 
underlying stocks. Generally speaking, at theoretical as well as empirical levels, the presence of paral-
lel futures markets and their relationship with underlying spot markets is still under debate. 

Data & Methodology

 In order to investigate the impact of futures markets on the dynamics of underlying spot 
market, several approaches have been used in event study methodology. Among these, two approach-
es have received considerable attention among the investigators and has been used by numerous 
studies14. One approach analyzes the pre- and post-futures data sets of SSFs stocks/ index futures / 

10 Harris (1989), Damodaran (1990), Schwert (1990), Lockwood and Linn (1990), Hou and Li (2014) and Xu and Wan (2015) 
11 De Beer (2009), Brown Hruska and Kuserk (1995) Santoni (1987) and Nath (2003)
12 Bohl and Siklos (2015), Board, Sandman and Sutcliffe (2001), Darrat and Rahman (1995), Becketti and Roberts (1990) 
Smith (1989) Conrad (1989) Grossman (1988) and Edwards (1988a, 1988b) Illueca and Lafuente (2003), Bessembinder and 
Seguin (1992), Darrat, Rahman and Zhong (2002), and Kyriacou and Sarno (1999)
13 Tarique and Malik (2018) Malik and Shah (2017), Malik and Shah (2016), Malik and Shah (2014), Malik and Shah (2013), 
Khan and Hijazi (2009), Khan (2006) and Khan, Shah and Abbas (2011)
14 For example, Malik and Shah (2017), Khan and Abbas (2013), Khan, Shah and Abbas (2011), Gahlot and Datta (2011), Chau 
et al. (2008), Mazouz (2007), McKenzie, Brailsford & Faff (2001), Bae et al. (2004), Galloway and Miler (1997), Antoniou and 
Homes (1995) etc.

options etc. While, other approach considers non-SSFs stocks as a control sample. Both of these 
approaches have pros and cons. In order to take benefit of both the approach, this study makes use of 
both approaches, while employing econometric technique of Mazouz and Bowe (2006). This study  
makes use of aforementioned approach to investigate the potential impact of resumption of SSFs on 
market efficiency and volatility. 

Market Efficiency Modeling

 Cox (1976) argue that existence of parallel futures markets creates and enhances the infor-
mation flows in the market. He asserts this argument with the help of and empirical evidence. Specifi-
cally, he claims that futures prices quickly adjust to the new information. Arbitrage mechanism in the 
market helps transfer this information to the spot market. Further, he argues that this will result in 
simultaneous increase in market efficiency and volatility. This argument is supported by the work of 
Ross (1989), who claims that under the assumption of arbitrage free economy, volatility is directly 
proportional to the rate of new information approaching the market. The study of Brorsen (1991) is 
also important with respect to this line of argument. Basically, he extended the argument of Brorsen, 
Oellermen, and Farris (1989), that futures market affects spot markets. This helps in adjustment of 
new information in speedy manner, which results in hike in price volatility in the short run. From the 
above studies, it can be hypothesized that while futures trading provides an additional venue for infor-
mation generation/ transmission, and that this information set is transferred /reflected in the spot 
prices, then this would be apparent in spot price volatility. Brorsen (1991) and Brorsen et al. (1989) 
provided a mathematical expression, which reflects the relationship between the spot prices (   t) and 
equilibrium prices (   *t). They named it partial adjustment process model, which is as follows:
                                                                                    ……………………..……………………………. (3.1.1)
                                                                                       ………………………………………………… (3.1.2)
Here, prices are measured using logarithms.        represents the change in stock price. The        is a 
disturbance term. Gamma γ is a constant, which assumes values between 0 and 1. Further, γ is 
represents the rate of speed. The speed with which market prices move towards equilibrium prices. 
Price adjustments are immediate, when γ takes the value 1, otherwise not. Decrease in γ with increase 
in market frictions is tantamount of market efficiency of any stock. Autoregressive model of the order 
1 for stock returns Rt (price changes        ) could be rearranged as follows:
                                                                            ………………………………………………………. (3.1.3)
In the equation 3.1.3, Rt-1 and μ_t are independent of each other, and unconditional variance of Rt and 
Rt-1 are same, and variation in Rt could be formulated as follows:
                                                         …………...………………………………………………. (3.1.4)

Var(μt) is the variation in equilibrium prices. This is used as a measure of information flow in prior 
studies15. Brorsen (1991) proposed that variance of equilibrium prices could be best estimated by 

15 Bae and Jo 1999; Jones, Kaul, and Lipson 1994; Ross, 1989; Skinner 1989

measuring variation in weekly/monthly price changes. 
The first order partial derivative of Var (Rt) with respect to γ can be written as follows:
                                                                
                                                                ………………………….……………………………. (3.1.5)

Equation (3.1.5) is a mathematical expression of direct relationship between market efficiency and 
spot price volatility. This could be interpreted as if market efficiency increases, the spot market 
volatility of the underlying stock will also increase. 

 This study calculates calculation of Degree of Market Efficiency (DME) for each stock in pre 
and post periods separately. For comparison from pre- to post-futures change in market efficiency, 
paired sample t-test is used.

Volatility Modeling

 The Exponential16 Generalized Autoregressive Heteroscedasticity (EGARCH) process 
framework was introduced by Nelson (1991). As an extension of GARCH genre of models, EGARCH 
takes care of asymmetric effect induced by negative and positive shocks. Nelson’s EGARCH model 
could be expressed as follows:
Let Y_(t  )depicts the day end closing price at time t, which assumes values t=1, 2, 3….T. As a general 
rule, the rate of return is computed as follows:
Rt=log (Yt/Yt-1)……………………………………………………………................................ (3.2.1)
In equation 3.2.1, Rt is the rate of return from holding the stock from time t-1 to time t. To calculate 
the volatility of the returns, this study makes use of The ARMA (k, l)-EGARCH framework, which 
could be presented as follows:

                                                                    .................................................................................. (3.2.2)
                                                                                                                       
                                                                                                                               …………...… (3.2.3)

Underlying Error Distribution

 Engle (1982) assumed the error term to follow normal distribution in the GARCH process. 
Bollerslev (1986) extended the work of Engle (1982). He added lagged conditional variance in the 
variance equation of the framework. He pointed out that lagged condtional variance should also be 

16 GARCH stands for Generalized Autoregressive Conditional Heteroscedasticity. This model is used to estimate and predict 
variation in the asset series. EGARCH is an asymmetric extension of GARCH genre of models.

ty and stationarity of the underlying stock returns distribution. The skewedness, kurtosis and JB report 
that null hypothesis of normality of underlying distribution was rejected or not in each case. The 
aforementioned tables also indicate the absence of unit root in each return series using ADF test. Box 
and Jenkins methodology was used for selection of mean equation ARIMA-EGARCH model. Several 
provisional equations with varying ARMA orders have been estimated. This order was used after 
carefully examining the depending upon the Autocorrelation Function (ACF) and Partial Autocorrela-
tion Function (PACF). For each stock, ARMA equations with least Akaike Information Criterion 
(AIC) and Schwarz’s Bayesian Information Criterion (SIC) are selected for later incorporation in 
ARMA-EGARCH model to measure volatility change. In addition, skewedness, kurtosis, JB test and 
ARCH effect were examined for further analysis of normality and heteroscedasticity effect.

 Results for the market efficiency model are reported in Table 2A, using the partial adjustment 
process model (equation 3.1.1). The Table reports that degree of market efficiency “γ” (for each stock, 
it is calculated for pre and post periods for both SSFs and Non SSFs). Comparison of “γ” shows that 
out of eighteen SSFs, market efficiency has increased for 10 stocks, while it has decreased in the 
remaining eight stocks. On the other hand, application of similar approach to non-SSFs, resulted an 
increase in seven stocks, and decrease is observed in remaining nine stocks. Table 2B reports compari-
son between degree of market efficiency for pre and post periods. Paired sample t-test show insignifi-
cant difference between pre and post periods for both SSFs and non-SSFs. On the other hand, volatili-
ty is measured using ARIMA- EGARCH model (3.2.2 & 3.2.3), underlying different distributional 
assumptions for both SSFs and non-SSFs.

 Finally, ARIMA-EGARCH model (equations 3.2.2 & 3.2.3) is applied with dummy variable 
assuming value “1” for pre and value “0” for post period, on each stock, using normal, GED, and t 
distribution, which ever fitted the best on the basis of JB, skewness and kurtosis. Results are shown in 
Table 3 and 4. For SSFs, an insignificant increase is observed for 15 stocks while an insignificant 
decrease is seen in remaining three SSFs stocks. Moreover, for Non-SSFs, an insignificant increase is 
evident in case of 11 stocks and significant increase in only one stock while insignificant decrease in 
remaining four Non-SSFs stocks.

 Therefore, it may be interpreted that an insignificant change has been observed, both, in 
DME and volatility. Furthermore, Z test is used to check whether proportion of simultaneously 
increasing DME and volatility is different from simultaneously decreasing DME and volatility. For 
SSFs, Tables 5 and 6 report the proportion of stocks with increasing DME and volatility are signifi-
cantly different (greater) than the ones with decreasing DME and volatility at 10% level of signifi-
cance. The same test resulted in an insignificant difference for Non-SSFs. This study reports contrast-
ing results from Bae et al. (2004) and Debasish (2009) that report simultaneous increase in former 
case and simultaneous decrease in later case for both market efficiency and volatility. The study 
provides similar results, as were provided by Becketti and Roberts (1990) that increased regulations 
might increase the costs to the market participants, when their destabilizing impact has not been substantiated. 

Conclusion

 Primarily, this study examined the influence of relaunching of SSFs on market efficiency and 
price volatility of counterparts in the spot market in PSX. The study used several econometric specifi-
cations for ARIMA – EGARCH process. Overall, the results of the study do not show consistent 
patterns in potential change in market efficiency and volatility. This study employed control sample 
methodology while examining the influence of resumed SSFs. Once again, the results of the study fail 
to report consistent pattern in the price volatility and efficiency of non- SSFs stocks. By analyzing 
both SSFs and non-SSFs, it could be narrated that the results of this study are in line with some of the 
prior studies. Further, it could be concluded from the discussion that trading in SSFs should not neces-
sarily be linked with futures markets. There could be two potential reasons for these results. First, the 
stringent regulations of newer SSFs helped in reducing the beneficial destabilization of the market. 
Second, the allegations against former SSFs did not have any value. Apart from these two main 
reasons, there could be other reasons for potential changes as well. For example, stock, industry or 
macroeconomic factors. 

 This study reports little or no impact of parallel futures markets in destabilizing the underly-
ing market. It can be concluded that circuit breakers and high margin rates can be useful for some 
other reasons, while their depressing impact on the trading volume of futures is unlikely to reduce the 
stock market volatility. 

 It is important to highlight that futures are still in its infancy phase. The rules and regulations 
for cash settled index options contracts are under review. The findings of this study might have impli-
cations for both of these situations. Yet, the findings of this study should be interpreted with care. It is 
possible that SSFs have no destabilizing effect on spot market as our results recommend; still, it is also 
conceivable that the SECP is very conservative in its strategy for selection of SSFs’ stocks and design-
ing stringent regulations for futures’ trading, thereby restraining the role of futures in destabilizing the 
underlying spot market. Such alternative explanations for no-destabilizing effect of futures on under-
lying spot market in KSE can be investigated in future research studies. Such an investigation is 
imperative because if futures are not the reason for destabilization in the spot market, then excessive 
stringent regulations are not desirable because they reduce the liquidity and efficiency of the overall 
market. 

 

Table 1
Descriptive statistics for SSFs and Non-SSFs stocks

Note. This Table presents Descriptive statistics for SSFs and Non-SSFs in Panel A & B. Skewness 
(Sk), Kurtosis (KT), Jarque – Berra (JB) and Augmented Dicky Fuller (ADF) test are presented in this 
Table. 

Table 2A
Degree of Market Efficiency for SSFs and Non-SSFs

Note. This table presents the Degree of Market Efficiency for both SSFs and Non-SSFs. The Panel A 
& B present DME for before and after the event date, while depicting the change in the form of 
increase/decrease.

Table 2B
Paired Sample T Test for Pre to Post Degree of Market Efficiency Change

 
Table 3
ARIMA-EGARCH MODEL FOR SSFs

Note. This Table presents the results of ARIMA – GARCH model for SSFs only. The underlying error 
distributions are Normal, student’s t and GED.

 

Table 4
ARIMA-EGARCH MODEL FOR Non-SSFs

Note. This Table presents the results of ARIMA – GARCH model for Non-SSFs only. The underlying 
error distributions are Normal, student’s t and GED.
 
Table 5
Simultaneously Increasing and Decreasing Volatility and DME

Note. This Table presents number of stocks with simultaneous changes in volatility and DME changes.

Table 6
Comparison of simultaneously increasing and decreasing Volatility and DME

 

Note: This Table shows results of Z test. Z test is used to check that whether proportion of simultane-
ously DME and volatility is different from simultaneously decreasing DME and volatility 

References

Ahmad, H., Shah, S. Z. A., & Shah, I. A. (2010). Impact of futures trading on spot price volatility:   
 Evidence from Pakistan. International Research Journal of Finance and Economics, 59,   
 145-165.
Antoniou, A., & Holmes, P. (1995). Futures trading, information and spot price volatility: evidence for  
 the FTSE-100 stock index futures contract using GARCH. Journal of Banking & Finance,  
 19(1), 117-129.
Bae, S. C., & Jo, H. (1999). The impact of information release on stock price volatility and trading  
 volume: The rights offering case. Review of quantitative finance and accounting, 13(2),   
 153-169.
Bae, S. C., Kwon, T. H., & Park, J. W. (2004). Futures trading, spot market volatility, and market   
 efficiency: the case of the Korean index futures markets. Journal of Futures Markets:   
 Futures, Options, and Other Derivative Products, 24(12), 1195-1228.
Baillie, R. T., & Bollerslev, T. (2002). The message in daily exchange rates: a conditional-variance  
 tale. Journal of Business & Economic Statistics, 20(1), 60-68.
Becketti, S., & Roberts, D. J. (1990). Will increased regulation of stock index futures reduce stock   
 market volatility. Economic Review, 75(6), 33-46.
Bessembinder, H., & Seguin, P. J. (1992). Futures‐trading activity and stock price volatility. the   
 Journal of Finance, 47(5), 2015-2034.
Bohl, M. T., Diesteldorf, J., & Siklos, P. L. (2015). The effect of index futures trading on volatility:  
 Three markets for Chinese stocks. China Economic Review, 34, 207-224.
Bollerslev, T. (1986). Generalized autoregressive conditional heteroskedasticity. Journal of econometrics,  
 31(3), 307-327.
Bollerslev, T. (1987). A conditionally heteroskedastic time series model for speculative prices and   
 rates of return. Review of economics and statistics, 69(3), 542-547.

accounted for, while estimating or predicting the conditional variance. Both used Maximum Likeli-
hood (ML) approach for estimation purposes. ML approach states that parameters are conditional 
upon sample information. And that, probability density is a function of parameters. Normal distribu-
tion is widely used. However, the stock returns rarely follow normal distribution. This could be 
observed by checking the descriptive statistics of the stock returns and its normality tests. Weiss 
(1986) Bollerslev and Wooldridge (1992) are of the opinion that Quasi Maximum Likelihood (QML) 
is consistent, if and only if, the conditional mean and conditional variance are specified correctly. This 
situation changes on departure of error term away from normality. With this line of argument, Engle 
and Rivera (1991) established that QML provides consistent results. However, it becomes inefficient 
for non-normal distribution. The degree of inefficiency is more when the distribution of a variable 
departs away from normal distribution. This has raised serious concerns over the normality assump-
tion of error term in estimation of models. This situation has led the researchers for consideration of 
other non-normal distributions in parametric analysis. Some other distributions (e.g., GED, student’s 
t etc.) have been used in the literature to take care of this issue. For this study Student’s t distribution 
(Bollerslev 1987) and GED (Nelson 1991) have also been utilized.  This has helped in taking care of 
thick tails.

 Finally, Z-test will be used to compare the proportions of simultaneous increase or decrease 
of DME and volatility.

Data Description

 SSFs were launched on July 10, 2001 in PSX. This started with contract listing of ten stocks. 
However, SECP kept on reviewing the contracts’ listing on timely basis, which resulted in listing of 
more contracts on PSX. By 2008, the total contracts listed as SSFs amounted to 46. When GFC hit the 
PSX, the whole market remained suspended for few months. Trading in SSFs also remained suspend-
ed few months. After recovery from the critical situation caused by GFC, the market was resumed. 
Alongside others, trading in 18 SSFs were relaunched on July 27, 2009. This time regulation for 
trading in SSFs were stricter than before. This study focuses on resumption episode, which had 
stringent regulations thatn former SSFs. For analysis purpose, the study makes use of one year daily 
closing prices’ observations are used. This dataset is used to investigate the impact of SSFs on market 
efficiency and volatility of the underlying stocks. This data is collected from online database 
(www.brecorder.com).

Analysis & Discussion

  GARCH stands for Generalized Autoregressive Conditional Heteroscedasticity. This model is used 
to estimate and predict variation in the asset series. EGARCH is an asymmetric extension of GARCH 
genre of models. The results are presented in descriptive and inferential statistics form. Table 1 
reports the descriptive of SSFs and non-SSFs. Skewedness and kurtosis are presented along with 
Jarque Berra (JB) and Augumented Dicky Fuller (ADF) tests, which are used to examine the normali-

Bollerslev, T., & Wooldridge, J. M. (1992). Quasi-maximum likelihood estimation and inference in  
 dynamic models with time-varying covariances. Econometric reviews, 11(2), 143-172.
Brorsen, B. W. (1991). Futures trading, transaction costs, and stock market volatility. Journal of   
 Futures markets, 11(2), 153-163.
Brorsen, B. W., Oellermann, C. M., & Farris, P. L. (1989). The live cattle futures market and daily     
 cash price movements. Journal of Futures Markets, 9(4), 273-282.
Chau, F., Holmes, P., & Paudyal, K. (2008). The impact of universal stock futures on feedback trading  
 and volatility dynamics. Journal of Business Finance & Accounting, 35(1‐2), 227-249.
D., & Zhang, M. (2008). A survey of emerging derivatives markets. Emerging Markets Finance and  
 Trade, 44(2), 39-69. 
Darrat, A. F., Rahman, S., & Zhong, M. (2002). On the role of futures trading in spot market fluctuations:  
 perpetrator of volatility or victim of regret? Journal of Financial Research, 25(3), 431-444.
De Bandt, O., & Hartmann, P. (2000). Systemic risk: a survey.
De Beer, J. (2009). Changes in the volatility level and structure of shares post single stock futures     
 trading. 
De Beer, J. S. (2009). The impact of single stock futures on the South African equity market (Doctoral  
 dissertation).
Debasish, S. S. (2009). An empirical study on impact of index futures trading on spot market in india.    
 KCA Journal of Business Management, 2(2), 35-51.
Engle, R. F. (1982). Autoregressive conditional heteroscedasticity with estimates of the variance of  
 United Kingdom inflation. Econometrica: Journal of the Econometric Society, 987-1007.
Engle, R. F., & Gonzalez-Rivera, G. (1991). Semiparametric ARCH models. Journal of Business &  
 Economic Statistics, 9(4), 345-359.
Gahlot, R., & Datta, S. K. (2011). Impact of future trading on efficiency and volatility of the Indian  
 stock market: A case of CNX 100. Journal of Transnational Management, 16(1), 43-57.
Galloway, T. M., & Miller, J. M. (1997). Index futures trading and stock return volatility: Evidence  
 from the introduction of midcap 400 index futures. Financial Review, 32(4), 845-866.
Garber, P. M. (1998). Derivatives in international capital flows (No. w6623). National Bureau of   
 Economic Research.
Helpman, E., & Sadka, E. (2003). Economic policy in the international economy. Cambridge: Univ.  
 press.
Illueca, M., & Lafuente, J. (2003). The effect of spot and futures trading on stock index market volatility:  
 A nonparametric approach. Journal of Futures Markets: Futures, Options, and Other Derivative  
 Products, 23(9), 841-858.
International Monetary Fund (IMF). 2002. Global Financial Stability Report. World Economic and    
 Financial Surveys. Washington. 
Jones, K. G. (1994). C. and ML Lipson. Transactions, volume and volatility. Review of Financial     
 Studies, 7, 631-651. 
Kaiser, T.  (1996).  One-Factor-GARCH Models for German Stocks -  Estimation and Forecasting.     
 Universiteit Tubingen, Working Paper. 

Khan, S. and Tahir Hijazi (2009). Single Stock Futures Trading and Stock Price Volatility: Empirical    
 Analysis. The Pakistan Development Review, 48(4), 553-563. 
Khan, S. U. (2006). Role of the futures market on volatility and price discovery of the spot market:  
 Evidence from Pakistan’s stock market. Lahore Journal of Economics, 11(2), 107-121.
Khan, S. U., & Abbas, Z. (2013). Does Equity Derivatives Trading Affect the Systematic Risk of the    
 Underlying Stocks in an Emerging Market: Evidence from Pakistan's Futures Market. The    
 Lahore Journal of Economics, 18(1), 63. 
Khan, S., Shah, A., & Abbas, Z. (2011). Impact of single stock futures trading on stock price volatility  
 of underlying stocks: Empirical evidence from Pakistan’s stock market. Journal of Basic and  
 Applied Scientific Research, 1(11), 2000-2008.
Kregel, J. A. (1998). Derivatives and global capital flows: applications to Asia. Cambridge Journal of    
 Economics, 22(6), 677-692. 
Malik, I. R., & Shah, A. (2017). The impact of single stock futures on market efficiency and volatility:  
 A dynamic CAPM approach. Emerging Markets Finance and Trade, 53(2), 339-356.
Malik, I. R., Shah, A., & Khan, S. U. (2013). Single Stock Futures Trading and its Impact on Feedback    
 Trading and Volatility: A Case Study of Pakistan. Forman Journal of Economic Studies, 9,  
 81-107. 
Malik, I., & Shah, A. (2014). Investors’ Behavior and Futures Markets: A Dynamic CAPM Augmented  
 GJR-GARCH Process Approach with Non-Normal Distribution. Pakistan Journal of Applied  
 Economics, 24(2), 121-142.
Malik, I., & Shah, A. (2016). Resumption of single stock futures (SSFs) with stringent regulations and  
 their impact on the risk characteristics of the underlying stocks. Business & Economic   
 Review, 8(2), 1-22.
Malik, I., & Shah, A. (2017). Impact of Single Stock Futures on Feedback Trading, Trading Volume  
 and Volatility: A Modified Approach. In 6th International Conference on Business Management  
 and Economics, December.
Malik, I., & Shah, A. (2018). Single stock futures and their impact on risk characteristics of the underlying  
 stocks: A dynamic CAPM approach. South Asian Journal of Management Sciences, 12(1),  
 46-68.
Mazouz, K. (2007). New evidence on the effect of CBOE options listing on the volatility of New York  
 listed stocks. International Journal of Banking and Finance, 5(1), 3.
Mazouz, K., & Bowe, M. (2006). The volatility effect of futures trading: Evidence from LSE traded  
 stocks listed as individual equity futures contracts on LIFFE. International Review of Financial  
 Analysis, 15(1), 1-20.
McKenzie, M. D., Brailsford, T. J., & Faff, R. W. (2001). New insights into the impact of the introduction  
 of futures trading on stock price volatility. Journal of Futures Markets: Futures, Options, and  
 Other Derivative Products, 21(3), 237-255.
Nath, G. C. (2003). Behaviour of stock market volatility after derivatives. NSE News Letter, NSE   
 Research Initiative, Paper, 19.
Naz, F. (2011). Pakistan Equity Derivatives Market. Pakistan Business Review, 8(1), 844-852. 

Nelson, D. B. (1991). Conditional heteroskedasticity in asset returns: A new approach. Econometrica:  
 Journal of the Econometric Society, 347-370.
Ross, S. A. (1976). The arbitrage theory of capital asset pricing. Journal of economic theory, 13(3),    
 341-360.
Ross, S. A. (1989). Information and volatility: The no‐arbitrage martingale approach to timing and  
 resolution irrelevancy. The Journal of Finance, 44(1), 1-17.
Simkovic, M. (2009). Secret liens and the financial crisis of 2008. Am. Bankr. LJ, 83, 253-296.
Skinner, D. J. (1989). Options markets and stock return volatility. Journal of Financial Economics,  
 23(1), 61-78.
Smith, C. W. (1989). Market volatility: Causes and consequences. Cornell Law Review, 74, 953–962. 
Tarique, J., & Malik, I. R. (2018). The Impact of Index Futures on Market Efficiency and Volatility of  
 Spot Index: An Empirical Evidence from Emerging Economies (BRICS). In This paper was  
 presented in 32nd IBIMA Conference held on 15th & 16th November.
Weiss, A. A. (1986). Asymptotic theory for ARCH models: estimation and testing. Econometric      
 theory, 2(1), 107-131. 
Xu, F., & Wan, D. (2015). The impacts of institutional and individual investors on the price discovery  
 in stock index futures market: Evidence from China. Finance Research Letters, 15, 221-231.

 

PAKISTAN BUSINESS REVIEW 957

Volume 20 Issue 4, Jan, 2019Research



GAINS AND COSTS ASSOCIATED WITH
RESUMPTION OF SSFS WITH STRINGENT 
REGULATIONS: A MODIFIED APPROACH 

Imran Riaz Malik1, Attaullah Shah2 and Safiullah Khan3

Abstract

To curb the negative effects of Global Financial Crisis (GFC) in 2008, the regulatory bodies of 
Pakistan Stock Exchange (PSX) banned trading in the stock market. Trading in several financial 
instruments suffered due to this unavoidable situation. On the recommendations of CFS MK II review 
committee, trading in futures markets were also halted. As the situation got better, trading in the stock 
market resumed. With this, trading in Single Stock Futures (SSFs) resumed on July 27, 2009 with 
stringent regulatory requirements than before. This situation makes it important to investigate the role 
of newer SSFs with stringent regulations. This study investigates the stakeholders’ claims on destabi-
lizing ability of futures markets in this crucial stage. This is done by examining the impact of resump-
tion of trading in SSFs contracts with stringent regulations on the market efficiency and volatility of 
the stock prices of the underlying counterparts. The results of this study do not present any significant 
change in the market efficiency and volatility of SSFs’ underlying stocks and Non-SSFs’ stocks. This 
study has two implications. First, the SSFs did not play any part in destabilization of Pakistan’s Stock 
market during GFC. Second, the stringent regulations have helped mitigate the destabilizing ability 
of futures markets in Pakistan.
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Introduction

 Equity derivatives4 are newer financial instruments, which have different trading regulations 
from other already available financial instruments in the market. As a rule, the introduction of futures 
markets in any economy provides solution to two concerns. First, it provides the investors/traders with 
an opportunity to hedge the risk inherent in the future. The participants of the market are always 
interested in transferring the risk to others. Second, futures as a product provide much necessary 
liquidity to the market. This argument leads the researchers to hypothesize that the presence of parallel 
futures can enhance the market efficiency of the stock market as well. The introduction of futures 
markets and their impact on different dynamics of the market has gained attention of the regulators, 
practitioners and academicians alike since their formal introduction in 1970s. Several methodological 
approaches and econometric techniques have been used to answer the question of their destabilizing 
ability for the financial market as a whole. 

 With respect to market efficiency, a theoretical explanation against future markets is the 
destabilization aspect of future trading. It is argued that parallel futures markets provide an additional 
channel of information. This channel not only helps in development of new information but also 
routes this information to the underlying spot market. This increment in magnitude and speed of infor-
mation can result in hyper volatility in the market (Cox 1976; Ross 1989). They assert that the new 
information takes lesser time to adjust in futures prices than their underlying counterparts. Through 
arbitrage mechanism, this information flows to the underlying market. This adds to market efficiency 
of the underlying market, while enhancing the volatility of the prices. Bae, Kwon and Park (2004) 
studies this relationship in Korean Market by using Partial Adjustment Model. The same was replicat-
ed in Indian Context by Debasish (2009). Both used index futures for the subject purpose.

 This study derives its significance from the following aspects: Malik and Shah (2017) report 
that former SSFs did not play any role in destabilizing (in terms of market efficiency and volatility) 
the overall market. This study extends on that study and takes into account the case of resumption of 
SSFs. Further, the debate on alleged destabilization caused by SSFs intensified in Pakistani market 
after the financial crisis of 2005 and 2008. Consequently, prevailing futures markets were blamed as 
one of the factors of the crisis (Khan 2006; Naz 2011). With respect to GFC of 2008, similar claims 
were made by international authors. For example, Simkovic (2009) asserts that Credit Default Swaps 
(CDS), Collateralized Debt Obligations (CDOs) and Mortgage Backed Securities (MBS) had their 
share in the GFC. Recent Studies5  show that financial crisis in one country has spill over impact, and 
it affects the financial markets in other economies. These studies assert that misuse of derivatives 
provides basis for financial crises, and become reasons for accelerated capital outflows. This enhances 

4 Throughout this study, the terms derivatives and futures are used interchangeably
5 Lien and Zhang, 2008, Krugman (2003), De Bandt and Hartmann (2000) and Wolf (1999) etc

the flow in the international capital, which sets the tone of crisis by making uncertain. Several studies 6   
in emerging markets provide mixed characteristics of futures markets. These studies highlight their 
positive and negative roles before and amid crisis. Ahmad, Shah, and Shah (2010) point out the 
relevance of this debate in local context. These situations warrant investigation for the role of futures 
in the market.

 The introduction of SSFs in Pakistan Stock Exchange (PSX) goes back to July 1, 2001. SSFs 
with different maturities were launched at different time intervals. First off, SSFs with maturity of one 
month were introduced. Later SSFs with maturity of 60 days and 90 days were also introduced. The 
investor/trader of the market took some time to realize the value and importance of trading in SSFs. 
The trading volume grew significantly after first few years of low levels of trading volume in SSFs. 
In 2004 and 2005, trading in SSFs constituted 40% of the overall trading volume of PSX. The pros 
and cons of trading in futures remained an important topic before, amid and after the GFC. The 
Pakistan’s local market also witnessed the shocks of GFC.

 Following GFC, the trading in PSX was also halted for some time. The trading in SSFs were 
resumed on July 27, 2009. The newer SSFs had different features7 and improved risk management 
measures. The tightening of rules for SSFs is not backed by any empirical study. To decrease the effect 
of futures markets on stock market volatility, stringent regulations have been adopted for resumed 
SSFs. While these stringent regulations may or may not reduce the overall volatility of the market, 
they definitely will add costs to the market participants of futures markets. Since regulations are 
costly, it is important to study the potential impact of parallel futures markets on stock market volatili-
ty. Therefore, there is a need to assess this transitional situation. The outcomes of this study will be 
important to regulators and officials in improving contract specifications and trading mechanism for 
derivatives contracts. This will improve the features of futures as a better risk management tool. The 
objective of this study is to investigate the impact of resumption of SSFs contracts trading on market 
efficiency and volatility (tradeoff between gain & loss). 

 This study contributes to the literature of futures markets in the following ways. First, in their 
studies (Bae et al., 2004; Debasish 2009) used the futures index data to investigate the simultaneous 
change in market efficiency and volatility (Following the arguments of Cox 1976; Ross 1989) in 
Korean and Indian stock markets, while this study makes use of SSFs for the said purpose. The use of 
SSFs over index futures by this study has following rationales, which could be confirmed from the 
study of McKenzie, Brailsford, and Faff (2001). 1) Exact impact would be more evident by the use of 
SSFs over Index, which cannot be traded directly. 2) Easy/flexible application of rules on SSFs than

6 IMF (2002), Dodd (2000), Kregrel (1998) and Garber (1998)
7 Strictness in regulations for re launched SSFs from former SSFs are. 1) Costly bank/cash margin 2) Application of special 
margin instead of concentration margin, and 3) Holding of mark to market profit by exchange.

index. Second, unlike (Bae et al., 2004; Debasish 2009) this study makes use of ARIMA-EGARCH 
specification to measure the volatility for pre and post SSFs periods. They used partial adjustment 
model to study the relationship between market efficiency and volatility. Third, this study makes 
simultaneous use of Generalized Error Distribution (GED), student’s t along with normal distribution8

to incorporate the fat tails of financial time series data first time ever. Fourth, some studies9 have been 
performed in the context of Pakistan (with different institutional settings than other economies), when 
the equity derivatives were first introduced. Here the data has been used for resumption period with 
modified contract specification and expected more informed trader in the market than before.

 Following the introduction, this study is divided into the following sections. Section 2 
provides related literature review. Section 3 presents the data description and methodology. Section 4 
presents results, while discussing them separately for SSFs and non-SSFs. The study is concluded in 
section 5 by presentation of conclusion and policy implications.

Literature Review

 Although Ross (1976) and Hakansson (1982) had proposed in their respective studies that 
value of a stock should be influenced by the introduction of its own derivative, still SSFs contracts 
were not traded. In the 1990s, SSFs were introduced in Australia and Hong Kong. They were later 
introduced in other countries as well, e.g., UK, USA, South Africa, India, Pakistan and Malaysia etc. 

 Several studies have been conducted in different markets in order to understand the influence 
of parallel futures markets on dynamics of the underlying spot market. These studies report diverse set 
of results. The reasons for varying results depend on the geographical locations, methodology 
employed, data used for analysis, and period used for studying the impact. For example, Bae et al. 
(2004) investigate the impact of introduction of futures index on spot index. They made use data of 
KOSPI 200 constituent and non-KOSPI 200 stocks. In order to check the relationship between market 
efficiency and volatility across introduction of futures markets, they used partial adjustment model. 
This model theorizes that there is a direct relationship between market efficiency and volatility. They 
report that higher spot price volatility and lower market efficiency in non- KOSPI 200 stocks in 
relation to KOSPI 200 index stocks. On similar lines, Debasish (2009) also used partial adjustment 
model for this purpose in Indian context. He checks the introduction of NSE Nifty index futures 
trading and their consequent influence on underlying 10 stocks taken from underlying spot market. He

8 Bollerslev (1987), Baillie and Bollerslev (1989), Kaiser (1996) and Beine, Laurent and lecourt (2000), suggested the use of 
student’s t distribution. On the other hand, Nelson (1991), and Kaiser (1996) recommend generalized error distribution for such 
an instance, on hand.
9 Malik and Shah (2017), Khan and Abbas (2013), Khan, Shah and Abbas (2011), Khan and Hijazi (2009) and Khan (2006).

reports that futures trading decreases market/ trading efficiency and volatility simultaneously. This 
simultaneous decrease in market efficiency and volatility is characterized as gain and cost of introduc-
tion of futures markets. On similar lines, Malik and Shah (2017) study the introduction of SSFs on 
market efficiency and volatility in Pakistan’s context by using data from introduction episode. The 
study made use of CAPM augmented GJR – GARCH approach and conclude that introduction of 
SSFs have no impact on market efficiency and volatility. Tarique and Malik (2018) also report mixed 
results for economies abbreviated as BRICs.

 On the basis of empirical results regarding destabilizing impact of derivatives trading, previ-
ous studies could be divided into three categories. First category of studies10 suggests that introduc-
tion of futures trading increases volatility in the spot returns. This destabilizes the overall spot market. 
Second category of studies11 depicts inverse relationship between introduction of trading in deriva-
tives markets and volatility of underlying spot markets. This could be interpreted as introduction of 
futures market decreases the volatility and stabilizes the market. Finally, the third category of studies12  
reports no influence of introduction of futures trading on underlying spot market. 

 Studies13 in Pakistan’s market are inconclusive on SSFs trading and its relationship with 
underlying stocks. Generally speaking, at theoretical as well as empirical levels, the presence of paral-
lel futures markets and their relationship with underlying spot markets is still under debate. 

Data & Methodology

 In order to investigate the impact of futures markets on the dynamics of underlying spot 
market, several approaches have been used in event study methodology. Among these, two approach-
es have received considerable attention among the investigators and has been used by numerous 
studies14. One approach analyzes the pre- and post-futures data sets of SSFs stocks/ index futures / 

10 Harris (1989), Damodaran (1990), Schwert (1990), Lockwood and Linn (1990), Hou and Li (2014) and Xu and Wan (2015) 
11 De Beer (2009), Brown Hruska and Kuserk (1995) Santoni (1987) and Nath (2003)
12 Bohl and Siklos (2015), Board, Sandman and Sutcliffe (2001), Darrat and Rahman (1995), Becketti and Roberts (1990) 
Smith (1989) Conrad (1989) Grossman (1988) and Edwards (1988a, 1988b) Illueca and Lafuente (2003), Bessembinder and 
Seguin (1992), Darrat, Rahman and Zhong (2002), and Kyriacou and Sarno (1999)
13 Tarique and Malik (2018) Malik and Shah (2017), Malik and Shah (2016), Malik and Shah (2014), Malik and Shah (2013), 
Khan and Hijazi (2009), Khan (2006) and Khan, Shah and Abbas (2011)
14 For example, Malik and Shah (2017), Khan and Abbas (2013), Khan, Shah and Abbas (2011), Gahlot and Datta (2011), Chau 
et al. (2008), Mazouz (2007), McKenzie, Brailsford & Faff (2001), Bae et al. (2004), Galloway and Miler (1997), Antoniou and 
Homes (1995) etc.

options etc. While, other approach considers non-SSFs stocks as a control sample. Both of these 
approaches have pros and cons. In order to take benefit of both the approach, this study makes use of 
both approaches, while employing econometric technique of Mazouz and Bowe (2006). This study  
makes use of aforementioned approach to investigate the potential impact of resumption of SSFs on 
market efficiency and volatility. 

Market Efficiency Modeling

 Cox (1976) argue that existence of parallel futures markets creates and enhances the infor-
mation flows in the market. He asserts this argument with the help of and empirical evidence. Specifi-
cally, he claims that futures prices quickly adjust to the new information. Arbitrage mechanism in the 
market helps transfer this information to the spot market. Further, he argues that this will result in 
simultaneous increase in market efficiency and volatility. This argument is supported by the work of 
Ross (1989), who claims that under the assumption of arbitrage free economy, volatility is directly 
proportional to the rate of new information approaching the market. The study of Brorsen (1991) is 
also important with respect to this line of argument. Basically, he extended the argument of Brorsen, 
Oellermen, and Farris (1989), that futures market affects spot markets. This helps in adjustment of 
new information in speedy manner, which results in hike in price volatility in the short run. From the 
above studies, it can be hypothesized that while futures trading provides an additional venue for infor-
mation generation/ transmission, and that this information set is transferred /reflected in the spot 
prices, then this would be apparent in spot price volatility. Brorsen (1991) and Brorsen et al. (1989) 
provided a mathematical expression, which reflects the relationship between the spot prices (   t) and 
equilibrium prices (   *t). They named it partial adjustment process model, which is as follows:
                                                                                    ……………………..……………………………. (3.1.1)
                                                                                       ………………………………………………… (3.1.2)
Here, prices are measured using logarithms.        represents the change in stock price. The        is a 
disturbance term. Gamma γ is a constant, which assumes values between 0 and 1. Further, γ is 
represents the rate of speed. The speed with which market prices move towards equilibrium prices. 
Price adjustments are immediate, when γ takes the value 1, otherwise not. Decrease in γ with increase 
in market frictions is tantamount of market efficiency of any stock. Autoregressive model of the order 
1 for stock returns Rt (price changes        ) could be rearranged as follows:
                                                                            ………………………………………………………. (3.1.3)
In the equation 3.1.3, Rt-1 and μ_t are independent of each other, and unconditional variance of Rt and 
Rt-1 are same, and variation in Rt could be formulated as follows:
                                                         …………...………………………………………………. (3.1.4)

Var(μt) is the variation in equilibrium prices. This is used as a measure of information flow in prior 
studies15. Brorsen (1991) proposed that variance of equilibrium prices could be best estimated by 

15 Bae and Jo 1999; Jones, Kaul, and Lipson 1994; Ross, 1989; Skinner 1989

measuring variation in weekly/monthly price changes. 
The first order partial derivative of Var (Rt) with respect to γ can be written as follows:
                                                                
                                                                ………………………….……………………………. (3.1.5)

Equation (3.1.5) is a mathematical expression of direct relationship between market efficiency and 
spot price volatility. This could be interpreted as if market efficiency increases, the spot market 
volatility of the underlying stock will also increase. 

 This study calculates calculation of Degree of Market Efficiency (DME) for each stock in pre 
and post periods separately. For comparison from pre- to post-futures change in market efficiency, 
paired sample t-test is used.

Volatility Modeling

 The Exponential16 Generalized Autoregressive Heteroscedasticity (EGARCH) process 
framework was introduced by Nelson (1991). As an extension of GARCH genre of models, EGARCH 
takes care of asymmetric effect induced by negative and positive shocks. Nelson’s EGARCH model 
could be expressed as follows:
Let Y_(t  )depicts the day end closing price at time t, which assumes values t=1, 2, 3….T. As a general 
rule, the rate of return is computed as follows:
Rt=log (Yt/Yt-1)……………………………………………………………................................ (3.2.1)
In equation 3.2.1, Rt is the rate of return from holding the stock from time t-1 to time t. To calculate 
the volatility of the returns, this study makes use of The ARMA (k, l)-EGARCH framework, which 
could be presented as follows:

                                                                    .................................................................................. (3.2.2)
                                                                                                                       
                                                                                                                               …………...… (3.2.3)

Underlying Error Distribution

 Engle (1982) assumed the error term to follow normal distribution in the GARCH process. 
Bollerslev (1986) extended the work of Engle (1982). He added lagged conditional variance in the 
variance equation of the framework. He pointed out that lagged condtional variance should also be 

16 GARCH stands for Generalized Autoregressive Conditional Heteroscedasticity. This model is used to estimate and predict 
variation in the asset series. EGARCH is an asymmetric extension of GARCH genre of models.

ty and stationarity of the underlying stock returns distribution. The skewedness, kurtosis and JB report 
that null hypothesis of normality of underlying distribution was rejected or not in each case. The 
aforementioned tables also indicate the absence of unit root in each return series using ADF test. Box 
and Jenkins methodology was used for selection of mean equation ARIMA-EGARCH model. Several 
provisional equations with varying ARMA orders have been estimated. This order was used after 
carefully examining the depending upon the Autocorrelation Function (ACF) and Partial Autocorrela-
tion Function (PACF). For each stock, ARMA equations with least Akaike Information Criterion 
(AIC) and Schwarz’s Bayesian Information Criterion (SIC) are selected for later incorporation in 
ARMA-EGARCH model to measure volatility change. In addition, skewedness, kurtosis, JB test and 
ARCH effect were examined for further analysis of normality and heteroscedasticity effect.

 Results for the market efficiency model are reported in Table 2A, using the partial adjustment 
process model (equation 3.1.1). The Table reports that degree of market efficiency “γ” (for each stock, 
it is calculated for pre and post periods for both SSFs and Non SSFs). Comparison of “γ” shows that 
out of eighteen SSFs, market efficiency has increased for 10 stocks, while it has decreased in the 
remaining eight stocks. On the other hand, application of similar approach to non-SSFs, resulted an 
increase in seven stocks, and decrease is observed in remaining nine stocks. Table 2B reports compari-
son between degree of market efficiency for pre and post periods. Paired sample t-test show insignifi-
cant difference between pre and post periods for both SSFs and non-SSFs. On the other hand, volatili-
ty is measured using ARIMA- EGARCH model (3.2.2 & 3.2.3), underlying different distributional 
assumptions for both SSFs and non-SSFs.

 Finally, ARIMA-EGARCH model (equations 3.2.2 & 3.2.3) is applied with dummy variable 
assuming value “1” for pre and value “0” for post period, on each stock, using normal, GED, and t 
distribution, which ever fitted the best on the basis of JB, skewness and kurtosis. Results are shown in 
Table 3 and 4. For SSFs, an insignificant increase is observed for 15 stocks while an insignificant 
decrease is seen in remaining three SSFs stocks. Moreover, for Non-SSFs, an insignificant increase is 
evident in case of 11 stocks and significant increase in only one stock while insignificant decrease in 
remaining four Non-SSFs stocks.

 Therefore, it may be interpreted that an insignificant change has been observed, both, in 
DME and volatility. Furthermore, Z test is used to check whether proportion of simultaneously 
increasing DME and volatility is different from simultaneously decreasing DME and volatility. For 
SSFs, Tables 5 and 6 report the proportion of stocks with increasing DME and volatility are signifi-
cantly different (greater) than the ones with decreasing DME and volatility at 10% level of signifi-
cance. The same test resulted in an insignificant difference for Non-SSFs. This study reports contrast-
ing results from Bae et al. (2004) and Debasish (2009) that report simultaneous increase in former 
case and simultaneous decrease in later case for both market efficiency and volatility. The study 
provides similar results, as were provided by Becketti and Roberts (1990) that increased regulations 
might increase the costs to the market participants, when their destabilizing impact has not been substantiated. 

Conclusion

 Primarily, this study examined the influence of relaunching of SSFs on market efficiency and 
price volatility of counterparts in the spot market in PSX. The study used several econometric specifi-
cations for ARIMA – EGARCH process. Overall, the results of the study do not show consistent 
patterns in potential change in market efficiency and volatility. This study employed control sample 
methodology while examining the influence of resumed SSFs. Once again, the results of the study fail 
to report consistent pattern in the price volatility and efficiency of non- SSFs stocks. By analyzing 
both SSFs and non-SSFs, it could be narrated that the results of this study are in line with some of the 
prior studies. Further, it could be concluded from the discussion that trading in SSFs should not neces-
sarily be linked with futures markets. There could be two potential reasons for these results. First, the 
stringent regulations of newer SSFs helped in reducing the beneficial destabilization of the market. 
Second, the allegations against former SSFs did not have any value. Apart from these two main 
reasons, there could be other reasons for potential changes as well. For example, stock, industry or 
macroeconomic factors. 

 This study reports little or no impact of parallel futures markets in destabilizing the underly-
ing market. It can be concluded that circuit breakers and high margin rates can be useful for some 
other reasons, while their depressing impact on the trading volume of futures is unlikely to reduce the 
stock market volatility. 

 It is important to highlight that futures are still in its infancy phase. The rules and regulations 
for cash settled index options contracts are under review. The findings of this study might have impli-
cations for both of these situations. Yet, the findings of this study should be interpreted with care. It is 
possible that SSFs have no destabilizing effect on spot market as our results recommend; still, it is also 
conceivable that the SECP is very conservative in its strategy for selection of SSFs’ stocks and design-
ing stringent regulations for futures’ trading, thereby restraining the role of futures in destabilizing the 
underlying spot market. Such alternative explanations for no-destabilizing effect of futures on under-
lying spot market in KSE can be investigated in future research studies. Such an investigation is 
imperative because if futures are not the reason for destabilization in the spot market, then excessive 
stringent regulations are not desirable because they reduce the liquidity and efficiency of the overall 
market. 

 

Table 1
Descriptive statistics for SSFs and Non-SSFs stocks

Note. This Table presents Descriptive statistics for SSFs and Non-SSFs in Panel A & B. Skewness 
(Sk), Kurtosis (KT), Jarque – Berra (JB) and Augmented Dicky Fuller (ADF) test are presented in this 
Table. 

Table 2A
Degree of Market Efficiency for SSFs and Non-SSFs

Note. This table presents the Degree of Market Efficiency for both SSFs and Non-SSFs. The Panel A 
& B present DME for before and after the event date, while depicting the change in the form of 
increase/decrease.

Table 2B
Paired Sample T Test for Pre to Post Degree of Market Efficiency Change

 
Table 3
ARIMA-EGARCH MODEL FOR SSFs

Note. This Table presents the results of ARIMA – GARCH model for SSFs only. The underlying error 
distributions are Normal, student’s t and GED.

 

Table 4
ARIMA-EGARCH MODEL FOR Non-SSFs

Note. This Table presents the results of ARIMA – GARCH model for Non-SSFs only. The underlying 
error distributions are Normal, student’s t and GED.
 
Table 5
Simultaneously Increasing and Decreasing Volatility and DME

Note. This Table presents number of stocks with simultaneous changes in volatility and DME changes.

Table 6
Comparison of simultaneously increasing and decreasing Volatility and DME

 

Note: This Table shows results of Z test. Z test is used to check that whether proportion of simultane-
ously DME and volatility is different from simultaneously decreasing DME and volatility 
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Abstract

To curb the negative effects of Global Financial Crisis (GFC) in 2008, the regulatory bodies of 
Pakistan Stock Exchange (PSX) banned trading in the stock market. Trading in several financial 
instruments suffered due to this unavoidable situation. On the recommendations of CFS MK II review 
committee, trading in futures markets were also halted. As the situation got better, trading in the stock 
market resumed. With this, trading in Single Stock Futures (SSFs) resumed on July 27, 2009 with 
stringent regulatory requirements than before. This situation makes it important to investigate the role 
of newer SSFs with stringent regulations. This study investigates the stakeholders’ claims on destabi-
lizing ability of futures markets in this crucial stage. This is done by examining the impact of resump-
tion of trading in SSFs contracts with stringent regulations on the market efficiency and volatility of 
the stock prices of the underlying counterparts. The results of this study do not present any significant 
change in the market efficiency and volatility of SSFs’ underlying stocks and Non-SSFs’ stocks. This 
study has two implications. First, the SSFs did not play any part in destabilization of Pakistan’s Stock 
market during GFC. Second, the stringent regulations have helped mitigate the destabilizing ability 
of futures markets in Pakistan.
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Introduction

 Equity derivatives4 are newer financial instruments, which have different trading regulations 
from other already available financial instruments in the market. As a rule, the introduction of futures 
markets in any economy provides solution to two concerns. First, it provides the investors/traders with 
an opportunity to hedge the risk inherent in the future. The participants of the market are always 
interested in transferring the risk to others. Second, futures as a product provide much necessary 
liquidity to the market. This argument leads the researchers to hypothesize that the presence of parallel 
futures can enhance the market efficiency of the stock market as well. The introduction of futures 
markets and their impact on different dynamics of the market has gained attention of the regulators, 
practitioners and academicians alike since their formal introduction in 1970s. Several methodological 
approaches and econometric techniques have been used to answer the question of their destabilizing 
ability for the financial market as a whole. 

 With respect to market efficiency, a theoretical explanation against future markets is the 
destabilization aspect of future trading. It is argued that parallel futures markets provide an additional 
channel of information. This channel not only helps in development of new information but also 
routes this information to the underlying spot market. This increment in magnitude and speed of infor-
mation can result in hyper volatility in the market (Cox 1976; Ross 1989). They assert that the new 
information takes lesser time to adjust in futures prices than their underlying counterparts. Through 
arbitrage mechanism, this information flows to the underlying market. This adds to market efficiency 
of the underlying market, while enhancing the volatility of the prices. Bae, Kwon and Park (2004) 
studies this relationship in Korean Market by using Partial Adjustment Model. The same was replicat-
ed in Indian Context by Debasish (2009). Both used index futures for the subject purpose.

 This study derives its significance from the following aspects: Malik and Shah (2017) report 
that former SSFs did not play any role in destabilizing (in terms of market efficiency and volatility) 
the overall market. This study extends on that study and takes into account the case of resumption of 
SSFs. Further, the debate on alleged destabilization caused by SSFs intensified in Pakistani market 
after the financial crisis of 2005 and 2008. Consequently, prevailing futures markets were blamed as 
one of the factors of the crisis (Khan 2006; Naz 2011). With respect to GFC of 2008, similar claims 
were made by international authors. For example, Simkovic (2009) asserts that Credit Default Swaps 
(CDS), Collateralized Debt Obligations (CDOs) and Mortgage Backed Securities (MBS) had their 
share in the GFC. Recent Studies5  show that financial crisis in one country has spill over impact, and 
it affects the financial markets in other economies. These studies assert that misuse of derivatives 
provides basis for financial crises, and become reasons for accelerated capital outflows. This enhances 

4 Throughout this study, the terms derivatives and futures are used interchangeably
5 Lien and Zhang, 2008, Krugman (2003), De Bandt and Hartmann (2000) and Wolf (1999) etc

the flow in the international capital, which sets the tone of crisis by making uncertain. Several studies 6   
in emerging markets provide mixed characteristics of futures markets. These studies highlight their 
positive and negative roles before and amid crisis. Ahmad, Shah, and Shah (2010) point out the 
relevance of this debate in local context. These situations warrant investigation for the role of futures 
in the market.

 The introduction of SSFs in Pakistan Stock Exchange (PSX) goes back to July 1, 2001. SSFs 
with different maturities were launched at different time intervals. First off, SSFs with maturity of one 
month were introduced. Later SSFs with maturity of 60 days and 90 days were also introduced. The 
investor/trader of the market took some time to realize the value and importance of trading in SSFs. 
The trading volume grew significantly after first few years of low levels of trading volume in SSFs. 
In 2004 and 2005, trading in SSFs constituted 40% of the overall trading volume of PSX. The pros 
and cons of trading in futures remained an important topic before, amid and after the GFC. The 
Pakistan’s local market also witnessed the shocks of GFC.

 Following GFC, the trading in PSX was also halted for some time. The trading in SSFs were 
resumed on July 27, 2009. The newer SSFs had different features7 and improved risk management 
measures. The tightening of rules for SSFs is not backed by any empirical study. To decrease the effect 
of futures markets on stock market volatility, stringent regulations have been adopted for resumed 
SSFs. While these stringent regulations may or may not reduce the overall volatility of the market, 
they definitely will add costs to the market participants of futures markets. Since regulations are 
costly, it is important to study the potential impact of parallel futures markets on stock market volatili-
ty. Therefore, there is a need to assess this transitional situation. The outcomes of this study will be 
important to regulators and officials in improving contract specifications and trading mechanism for 
derivatives contracts. This will improve the features of futures as a better risk management tool. The 
objective of this study is to investigate the impact of resumption of SSFs contracts trading on market 
efficiency and volatility (tradeoff between gain & loss). 

 This study contributes to the literature of futures markets in the following ways. First, in their 
studies (Bae et al., 2004; Debasish 2009) used the futures index data to investigate the simultaneous 
change in market efficiency and volatility (Following the arguments of Cox 1976; Ross 1989) in 
Korean and Indian stock markets, while this study makes use of SSFs for the said purpose. The use of 
SSFs over index futures by this study has following rationales, which could be confirmed from the 
study of McKenzie, Brailsford, and Faff (2001). 1) Exact impact would be more evident by the use of 
SSFs over Index, which cannot be traded directly. 2) Easy/flexible application of rules on SSFs than

6 IMF (2002), Dodd (2000), Kregrel (1998) and Garber (1998)
7 Strictness in regulations for re launched SSFs from former SSFs are. 1) Costly bank/cash margin 2) Application of special 
margin instead of concentration margin, and 3) Holding of mark to market profit by exchange.

index. Second, unlike (Bae et al., 2004; Debasish 2009) this study makes use of ARIMA-EGARCH 
specification to measure the volatility for pre and post SSFs periods. They used partial adjustment 
model to study the relationship between market efficiency and volatility. Third, this study makes 
simultaneous use of Generalized Error Distribution (GED), student’s t along with normal distribution8

to incorporate the fat tails of financial time series data first time ever. Fourth, some studies9 have been 
performed in the context of Pakistan (with different institutional settings than other economies), when 
the equity derivatives were first introduced. Here the data has been used for resumption period with 
modified contract specification and expected more informed trader in the market than before.

 Following the introduction, this study is divided into the following sections. Section 2 
provides related literature review. Section 3 presents the data description and methodology. Section 4 
presents results, while discussing them separately for SSFs and non-SSFs. The study is concluded in 
section 5 by presentation of conclusion and policy implications.

Literature Review

 Although Ross (1976) and Hakansson (1982) had proposed in their respective studies that 
value of a stock should be influenced by the introduction of its own derivative, still SSFs contracts 
were not traded. In the 1990s, SSFs were introduced in Australia and Hong Kong. They were later 
introduced in other countries as well, e.g., UK, USA, South Africa, India, Pakistan and Malaysia etc. 

 Several studies have been conducted in different markets in order to understand the influence 
of parallel futures markets on dynamics of the underlying spot market. These studies report diverse set 
of results. The reasons for varying results depend on the geographical locations, methodology 
employed, data used for analysis, and period used for studying the impact. For example, Bae et al. 
(2004) investigate the impact of introduction of futures index on spot index. They made use data of 
KOSPI 200 constituent and non-KOSPI 200 stocks. In order to check the relationship between market 
efficiency and volatility across introduction of futures markets, they used partial adjustment model. 
This model theorizes that there is a direct relationship between market efficiency and volatility. They 
report that higher spot price volatility and lower market efficiency in non- KOSPI 200 stocks in 
relation to KOSPI 200 index stocks. On similar lines, Debasish (2009) also used partial adjustment 
model for this purpose in Indian context. He checks the introduction of NSE Nifty index futures 
trading and their consequent influence on underlying 10 stocks taken from underlying spot market. He

8 Bollerslev (1987), Baillie and Bollerslev (1989), Kaiser (1996) and Beine, Laurent and lecourt (2000), suggested the use of 
student’s t distribution. On the other hand, Nelson (1991), and Kaiser (1996) recommend generalized error distribution for such 
an instance, on hand.
9 Malik and Shah (2017), Khan and Abbas (2013), Khan, Shah and Abbas (2011), Khan and Hijazi (2009) and Khan (2006).

reports that futures trading decreases market/ trading efficiency and volatility simultaneously. This 
simultaneous decrease in market efficiency and volatility is characterized as gain and cost of introduc-
tion of futures markets. On similar lines, Malik and Shah (2017) study the introduction of SSFs on 
market efficiency and volatility in Pakistan’s context by using data from introduction episode. The 
study made use of CAPM augmented GJR – GARCH approach and conclude that introduction of 
SSFs have no impact on market efficiency and volatility. Tarique and Malik (2018) also report mixed 
results for economies abbreviated as BRICs.

 On the basis of empirical results regarding destabilizing impact of derivatives trading, previ-
ous studies could be divided into three categories. First category of studies10 suggests that introduc-
tion of futures trading increases volatility in the spot returns. This destabilizes the overall spot market. 
Second category of studies11 depicts inverse relationship between introduction of trading in deriva-
tives markets and volatility of underlying spot markets. This could be interpreted as introduction of 
futures market decreases the volatility and stabilizes the market. Finally, the third category of studies12  
reports no influence of introduction of futures trading on underlying spot market. 

 Studies13 in Pakistan’s market are inconclusive on SSFs trading and its relationship with 
underlying stocks. Generally speaking, at theoretical as well as empirical levels, the presence of paral-
lel futures markets and their relationship with underlying spot markets is still under debate. 

Data & Methodology

 In order to investigate the impact of futures markets on the dynamics of underlying spot 
market, several approaches have been used in event study methodology. Among these, two approach-
es have received considerable attention among the investigators and has been used by numerous 
studies14. One approach analyzes the pre- and post-futures data sets of SSFs stocks/ index futures / 

10 Harris (1989), Damodaran (1990), Schwert (1990), Lockwood and Linn (1990), Hou and Li (2014) and Xu and Wan (2015) 
11 De Beer (2009), Brown Hruska and Kuserk (1995) Santoni (1987) and Nath (2003)
12 Bohl and Siklos (2015), Board, Sandman and Sutcliffe (2001), Darrat and Rahman (1995), Becketti and Roberts (1990) 
Smith (1989) Conrad (1989) Grossman (1988) and Edwards (1988a, 1988b) Illueca and Lafuente (2003), Bessembinder and 
Seguin (1992), Darrat, Rahman and Zhong (2002), and Kyriacou and Sarno (1999)
13 Tarique and Malik (2018) Malik and Shah (2017), Malik and Shah (2016), Malik and Shah (2014), Malik and Shah (2013), 
Khan and Hijazi (2009), Khan (2006) and Khan, Shah and Abbas (2011)
14 For example, Malik and Shah (2017), Khan and Abbas (2013), Khan, Shah and Abbas (2011), Gahlot and Datta (2011), Chau 
et al. (2008), Mazouz (2007), McKenzie, Brailsford & Faff (2001), Bae et al. (2004), Galloway and Miler (1997), Antoniou and 
Homes (1995) etc.

options etc. While, other approach considers non-SSFs stocks as a control sample. Both of these 
approaches have pros and cons. In order to take benefit of both the approach, this study makes use of 
both approaches, while employing econometric technique of Mazouz and Bowe (2006). This study  
makes use of aforementioned approach to investigate the potential impact of resumption of SSFs on 
market efficiency and volatility. 

Market Efficiency Modeling

 Cox (1976) argue that existence of parallel futures markets creates and enhances the infor-
mation flows in the market. He asserts this argument with the help of and empirical evidence. Specifi-
cally, he claims that futures prices quickly adjust to the new information. Arbitrage mechanism in the 
market helps transfer this information to the spot market. Further, he argues that this will result in 
simultaneous increase in market efficiency and volatility. This argument is supported by the work of 
Ross (1989), who claims that under the assumption of arbitrage free economy, volatility is directly 
proportional to the rate of new information approaching the market. The study of Brorsen (1991) is 
also important with respect to this line of argument. Basically, he extended the argument of Brorsen, 
Oellermen, and Farris (1989), that futures market affects spot markets. This helps in adjustment of 
new information in speedy manner, which results in hike in price volatility in the short run. From the 
above studies, it can be hypothesized that while futures trading provides an additional venue for infor-
mation generation/ transmission, and that this information set is transferred /reflected in the spot 
prices, then this would be apparent in spot price volatility. Brorsen (1991) and Brorsen et al. (1989) 
provided a mathematical expression, which reflects the relationship between the spot prices (   t) and 
equilibrium prices (   *t). They named it partial adjustment process model, which is as follows:
                                                                                    ……………………..……………………………. (3.1.1)
                                                                                       ………………………………………………… (3.1.2)
Here, prices are measured using logarithms.        represents the change in stock price. The        is a 
disturbance term. Gamma γ is a constant, which assumes values between 0 and 1. Further, γ is 
represents the rate of speed. The speed with which market prices move towards equilibrium prices. 
Price adjustments are immediate, when γ takes the value 1, otherwise not. Decrease in γ with increase 
in market frictions is tantamount of market efficiency of any stock. Autoregressive model of the order 
1 for stock returns Rt (price changes        ) could be rearranged as follows:
                                                                            ………………………………………………………. (3.1.3)
In the equation 3.1.3, Rt-1 and μ_t are independent of each other, and unconditional variance of Rt and 
Rt-1 are same, and variation in Rt could be formulated as follows:
                                                         …………...………………………………………………. (3.1.4)

Var(μt) is the variation in equilibrium prices. This is used as a measure of information flow in prior 
studies15. Brorsen (1991) proposed that variance of equilibrium prices could be best estimated by 

15 Bae and Jo 1999; Jones, Kaul, and Lipson 1994; Ross, 1989; Skinner 1989

measuring variation in weekly/monthly price changes. 
The first order partial derivative of Var (Rt) with respect to γ can be written as follows:
                                                                
                                                                ………………………….……………………………. (3.1.5)

Equation (3.1.5) is a mathematical expression of direct relationship between market efficiency and 
spot price volatility. This could be interpreted as if market efficiency increases, the spot market 
volatility of the underlying stock will also increase. 

 This study calculates calculation of Degree of Market Efficiency (DME) for each stock in pre 
and post periods separately. For comparison from pre- to post-futures change in market efficiency, 
paired sample t-test is used.

Volatility Modeling

 The Exponential16 Generalized Autoregressive Heteroscedasticity (EGARCH) process 
framework was introduced by Nelson (1991). As an extension of GARCH genre of models, EGARCH 
takes care of asymmetric effect induced by negative and positive shocks. Nelson’s EGARCH model 
could be expressed as follows:
Let Y_(t  )depicts the day end closing price at time t, which assumes values t=1, 2, 3….T. As a general 
rule, the rate of return is computed as follows:
Rt=log (Yt/Yt-1)……………………………………………………………................................ (3.2.1)
In equation 3.2.1, Rt is the rate of return from holding the stock from time t-1 to time t. To calculate 
the volatility of the returns, this study makes use of The ARMA (k, l)-EGARCH framework, which 
could be presented as follows:

                                                                    .................................................................................. (3.2.2)
                                                                                                                       
                                                                                                                               …………...… (3.2.3)

Underlying Error Distribution

 Engle (1982) assumed the error term to follow normal distribution in the GARCH process. 
Bollerslev (1986) extended the work of Engle (1982). He added lagged conditional variance in the 
variance equation of the framework. He pointed out that lagged condtional variance should also be 

16 GARCH stands for Generalized Autoregressive Conditional Heteroscedasticity. This model is used to estimate and predict 
variation in the asset series. EGARCH is an asymmetric extension of GARCH genre of models.

ty and stationarity of the underlying stock returns distribution. The skewedness, kurtosis and JB report 
that null hypothesis of normality of underlying distribution was rejected or not in each case. The 
aforementioned tables also indicate the absence of unit root in each return series using ADF test. Box 
and Jenkins methodology was used for selection of mean equation ARIMA-EGARCH model. Several 
provisional equations with varying ARMA orders have been estimated. This order was used after 
carefully examining the depending upon the Autocorrelation Function (ACF) and Partial Autocorrela-
tion Function (PACF). For each stock, ARMA equations with least Akaike Information Criterion 
(AIC) and Schwarz’s Bayesian Information Criterion (SIC) are selected for later incorporation in 
ARMA-EGARCH model to measure volatility change. In addition, skewedness, kurtosis, JB test and 
ARCH effect were examined for further analysis of normality and heteroscedasticity effect.

 Results for the market efficiency model are reported in Table 2A, using the partial adjustment 
process model (equation 3.1.1). The Table reports that degree of market efficiency “γ” (for each stock, 
it is calculated for pre and post periods for both SSFs and Non SSFs). Comparison of “γ” shows that 
out of eighteen SSFs, market efficiency has increased for 10 stocks, while it has decreased in the 
remaining eight stocks. On the other hand, application of similar approach to non-SSFs, resulted an 
increase in seven stocks, and decrease is observed in remaining nine stocks. Table 2B reports compari-
son between degree of market efficiency for pre and post periods. Paired sample t-test show insignifi-
cant difference between pre and post periods for both SSFs and non-SSFs. On the other hand, volatili-
ty is measured using ARIMA- EGARCH model (3.2.2 & 3.2.3), underlying different distributional 
assumptions for both SSFs and non-SSFs.

 Finally, ARIMA-EGARCH model (equations 3.2.2 & 3.2.3) is applied with dummy variable 
assuming value “1” for pre and value “0” for post period, on each stock, using normal, GED, and t 
distribution, which ever fitted the best on the basis of JB, skewness and kurtosis. Results are shown in 
Table 3 and 4. For SSFs, an insignificant increase is observed for 15 stocks while an insignificant 
decrease is seen in remaining three SSFs stocks. Moreover, for Non-SSFs, an insignificant increase is 
evident in case of 11 stocks and significant increase in only one stock while insignificant decrease in 
remaining four Non-SSFs stocks.

 Therefore, it may be interpreted that an insignificant change has been observed, both, in 
DME and volatility. Furthermore, Z test is used to check whether proportion of simultaneously 
increasing DME and volatility is different from simultaneously decreasing DME and volatility. For 
SSFs, Tables 5 and 6 report the proportion of stocks with increasing DME and volatility are signifi-
cantly different (greater) than the ones with decreasing DME and volatility at 10% level of signifi-
cance. The same test resulted in an insignificant difference for Non-SSFs. This study reports contrast-
ing results from Bae et al. (2004) and Debasish (2009) that report simultaneous increase in former 
case and simultaneous decrease in later case for both market efficiency and volatility. The study 
provides similar results, as were provided by Becketti and Roberts (1990) that increased regulations 
might increase the costs to the market participants, when their destabilizing impact has not been substantiated. 

Conclusion

 Primarily, this study examined the influence of relaunching of SSFs on market efficiency and 
price volatility of counterparts in the spot market in PSX. The study used several econometric specifi-
cations for ARIMA – EGARCH process. Overall, the results of the study do not show consistent 
patterns in potential change in market efficiency and volatility. This study employed control sample 
methodology while examining the influence of resumed SSFs. Once again, the results of the study fail 
to report consistent pattern in the price volatility and efficiency of non- SSFs stocks. By analyzing 
both SSFs and non-SSFs, it could be narrated that the results of this study are in line with some of the 
prior studies. Further, it could be concluded from the discussion that trading in SSFs should not neces-
sarily be linked with futures markets. There could be two potential reasons for these results. First, the 
stringent regulations of newer SSFs helped in reducing the beneficial destabilization of the market. 
Second, the allegations against former SSFs did not have any value. Apart from these two main 
reasons, there could be other reasons for potential changes as well. For example, stock, industry or 
macroeconomic factors. 

 This study reports little or no impact of parallel futures markets in destabilizing the underly-
ing market. It can be concluded that circuit breakers and high margin rates can be useful for some 
other reasons, while their depressing impact on the trading volume of futures is unlikely to reduce the 
stock market volatility. 

 It is important to highlight that futures are still in its infancy phase. The rules and regulations 
for cash settled index options contracts are under review. The findings of this study might have impli-
cations for both of these situations. Yet, the findings of this study should be interpreted with care. It is 
possible that SSFs have no destabilizing effect on spot market as our results recommend; still, it is also 
conceivable that the SECP is very conservative in its strategy for selection of SSFs’ stocks and design-
ing stringent regulations for futures’ trading, thereby restraining the role of futures in destabilizing the 
underlying spot market. Such alternative explanations for no-destabilizing effect of futures on under-
lying spot market in KSE can be investigated in future research studies. Such an investigation is 
imperative because if futures are not the reason for destabilization in the spot market, then excessive 
stringent regulations are not desirable because they reduce the liquidity and efficiency of the overall 
market. 

 

Table 1
Descriptive statistics for SSFs and Non-SSFs stocks

Note. This Table presents Descriptive statistics for SSFs and Non-SSFs in Panel A & B. Skewness 
(Sk), Kurtosis (KT), Jarque – Berra (JB) and Augmented Dicky Fuller (ADF) test are presented in this 
Table. 

Table 2A
Degree of Market Efficiency for SSFs and Non-SSFs

Note. This table presents the Degree of Market Efficiency for both SSFs and Non-SSFs. The Panel A 
& B present DME for before and after the event date, while depicting the change in the form of 
increase/decrease.

Table 2B
Paired Sample T Test for Pre to Post Degree of Market Efficiency Change

 
Table 3
ARIMA-EGARCH MODEL FOR SSFs

Note. This Table presents the results of ARIMA – GARCH model for SSFs only. The underlying error 
distributions are Normal, student’s t and GED.

 

Table 4
ARIMA-EGARCH MODEL FOR Non-SSFs

Note. This Table presents the results of ARIMA – GARCH model for Non-SSFs only. The underlying 
error distributions are Normal, student’s t and GED.
 
Table 5
Simultaneously Increasing and Decreasing Volatility and DME

Note. This Table presents number of stocks with simultaneous changes in volatility and DME changes.

Table 6
Comparison of simultaneously increasing and decreasing Volatility and DME

 

Note: This Table shows results of Z test. Z test is used to check that whether proportion of simultane-
ously DME and volatility is different from simultaneously decreasing DME and volatility 
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Abstract

To curb the negative effects of Global Financial Crisis (GFC) in 2008, the regulatory bodies of 
Pakistan Stock Exchange (PSX) banned trading in the stock market. Trading in several financial 
instruments suffered due to this unavoidable situation. On the recommendations of CFS MK II review 
committee, trading in futures markets were also halted. As the situation got better, trading in the stock 
market resumed. With this, trading in Single Stock Futures (SSFs) resumed on July 27, 2009 with 
stringent regulatory requirements than before. This situation makes it important to investigate the role 
of newer SSFs with stringent regulations. This study investigates the stakeholders’ claims on destabi-
lizing ability of futures markets in this crucial stage. This is done by examining the impact of resump-
tion of trading in SSFs contracts with stringent regulations on the market efficiency and volatility of 
the stock prices of the underlying counterparts. The results of this study do not present any significant 
change in the market efficiency and volatility of SSFs’ underlying stocks and Non-SSFs’ stocks. This 
study has two implications. First, the SSFs did not play any part in destabilization of Pakistan’s Stock 
market during GFC. Second, the stringent regulations have helped mitigate the destabilizing ability 
of futures markets in Pakistan.
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Introduction

 Equity derivatives4 are newer financial instruments, which have different trading regulations 
from other already available financial instruments in the market. As a rule, the introduction of futures 
markets in any economy provides solution to two concerns. First, it provides the investors/traders with 
an opportunity to hedge the risk inherent in the future. The participants of the market are always 
interested in transferring the risk to others. Second, futures as a product provide much necessary 
liquidity to the market. This argument leads the researchers to hypothesize that the presence of parallel 
futures can enhance the market efficiency of the stock market as well. The introduction of futures 
markets and their impact on different dynamics of the market has gained attention of the regulators, 
practitioners and academicians alike since their formal introduction in 1970s. Several methodological 
approaches and econometric techniques have been used to answer the question of their destabilizing 
ability for the financial market as a whole. 

 With respect to market efficiency, a theoretical explanation against future markets is the 
destabilization aspect of future trading. It is argued that parallel futures markets provide an additional 
channel of information. This channel not only helps in development of new information but also 
routes this information to the underlying spot market. This increment in magnitude and speed of infor-
mation can result in hyper volatility in the market (Cox 1976; Ross 1989). They assert that the new 
information takes lesser time to adjust in futures prices than their underlying counterparts. Through 
arbitrage mechanism, this information flows to the underlying market. This adds to market efficiency 
of the underlying market, while enhancing the volatility of the prices. Bae, Kwon and Park (2004) 
studies this relationship in Korean Market by using Partial Adjustment Model. The same was replicat-
ed in Indian Context by Debasish (2009). Both used index futures for the subject purpose.

 This study derives its significance from the following aspects: Malik and Shah (2017) report 
that former SSFs did not play any role in destabilizing (in terms of market efficiency and volatility) 
the overall market. This study extends on that study and takes into account the case of resumption of 
SSFs. Further, the debate on alleged destabilization caused by SSFs intensified in Pakistani market 
after the financial crisis of 2005 and 2008. Consequently, prevailing futures markets were blamed as 
one of the factors of the crisis (Khan 2006; Naz 2011). With respect to GFC of 2008, similar claims 
were made by international authors. For example, Simkovic (2009) asserts that Credit Default Swaps 
(CDS), Collateralized Debt Obligations (CDOs) and Mortgage Backed Securities (MBS) had their 
share in the GFC. Recent Studies5  show that financial crisis in one country has spill over impact, and 
it affects the financial markets in other economies. These studies assert that misuse of derivatives 
provides basis for financial crises, and become reasons for accelerated capital outflows. This enhances 

4 Throughout this study, the terms derivatives and futures are used interchangeably
5 Lien and Zhang, 2008, Krugman (2003), De Bandt and Hartmann (2000) and Wolf (1999) etc

the flow in the international capital, which sets the tone of crisis by making uncertain. Several studies 6   
in emerging markets provide mixed characteristics of futures markets. These studies highlight their 
positive and negative roles before and amid crisis. Ahmad, Shah, and Shah (2010) point out the 
relevance of this debate in local context. These situations warrant investigation for the role of futures 
in the market.

 The introduction of SSFs in Pakistan Stock Exchange (PSX) goes back to July 1, 2001. SSFs 
with different maturities were launched at different time intervals. First off, SSFs with maturity of one 
month were introduced. Later SSFs with maturity of 60 days and 90 days were also introduced. The 
investor/trader of the market took some time to realize the value and importance of trading in SSFs. 
The trading volume grew significantly after first few years of low levels of trading volume in SSFs. 
In 2004 and 2005, trading in SSFs constituted 40% of the overall trading volume of PSX. The pros 
and cons of trading in futures remained an important topic before, amid and after the GFC. The 
Pakistan’s local market also witnessed the shocks of GFC.

 Following GFC, the trading in PSX was also halted for some time. The trading in SSFs were 
resumed on July 27, 2009. The newer SSFs had different features7 and improved risk management 
measures. The tightening of rules for SSFs is not backed by any empirical study. To decrease the effect 
of futures markets on stock market volatility, stringent regulations have been adopted for resumed 
SSFs. While these stringent regulations may or may not reduce the overall volatility of the market, 
they definitely will add costs to the market participants of futures markets. Since regulations are 
costly, it is important to study the potential impact of parallel futures markets on stock market volatili-
ty. Therefore, there is a need to assess this transitional situation. The outcomes of this study will be 
important to regulators and officials in improving contract specifications and trading mechanism for 
derivatives contracts. This will improve the features of futures as a better risk management tool. The 
objective of this study is to investigate the impact of resumption of SSFs contracts trading on market 
efficiency and volatility (tradeoff between gain & loss). 

 This study contributes to the literature of futures markets in the following ways. First, in their 
studies (Bae et al., 2004; Debasish 2009) used the futures index data to investigate the simultaneous 
change in market efficiency and volatility (Following the arguments of Cox 1976; Ross 1989) in 
Korean and Indian stock markets, while this study makes use of SSFs for the said purpose. The use of 
SSFs over index futures by this study has following rationales, which could be confirmed from the 
study of McKenzie, Brailsford, and Faff (2001). 1) Exact impact would be more evident by the use of 
SSFs over Index, which cannot be traded directly. 2) Easy/flexible application of rules on SSFs than

6 IMF (2002), Dodd (2000), Kregrel (1998) and Garber (1998)
7 Strictness in regulations for re launched SSFs from former SSFs are. 1) Costly bank/cash margin 2) Application of special 
margin instead of concentration margin, and 3) Holding of mark to market profit by exchange.

index. Second, unlike (Bae et al., 2004; Debasish 2009) this study makes use of ARIMA-EGARCH 
specification to measure the volatility for pre and post SSFs periods. They used partial adjustment 
model to study the relationship between market efficiency and volatility. Third, this study makes 
simultaneous use of Generalized Error Distribution (GED), student’s t along with normal distribution8

to incorporate the fat tails of financial time series data first time ever. Fourth, some studies9 have been 
performed in the context of Pakistan (with different institutional settings than other economies), when 
the equity derivatives were first introduced. Here the data has been used for resumption period with 
modified contract specification and expected more informed trader in the market than before.

 Following the introduction, this study is divided into the following sections. Section 2 
provides related literature review. Section 3 presents the data description and methodology. Section 4 
presents results, while discussing them separately for SSFs and non-SSFs. The study is concluded in 
section 5 by presentation of conclusion and policy implications.

Literature Review

 Although Ross (1976) and Hakansson (1982) had proposed in their respective studies that 
value of a stock should be influenced by the introduction of its own derivative, still SSFs contracts 
were not traded. In the 1990s, SSFs were introduced in Australia and Hong Kong. They were later 
introduced in other countries as well, e.g., UK, USA, South Africa, India, Pakistan and Malaysia etc. 

 Several studies have been conducted in different markets in order to understand the influence 
of parallel futures markets on dynamics of the underlying spot market. These studies report diverse set 
of results. The reasons for varying results depend on the geographical locations, methodology 
employed, data used for analysis, and period used for studying the impact. For example, Bae et al. 
(2004) investigate the impact of introduction of futures index on spot index. They made use data of 
KOSPI 200 constituent and non-KOSPI 200 stocks. In order to check the relationship between market 
efficiency and volatility across introduction of futures markets, they used partial adjustment model. 
This model theorizes that there is a direct relationship between market efficiency and volatility. They 
report that higher spot price volatility and lower market efficiency in non- KOSPI 200 stocks in 
relation to KOSPI 200 index stocks. On similar lines, Debasish (2009) also used partial adjustment 
model for this purpose in Indian context. He checks the introduction of NSE Nifty index futures 
trading and their consequent influence on underlying 10 stocks taken from underlying spot market. He

8 Bollerslev (1987), Baillie and Bollerslev (1989), Kaiser (1996) and Beine, Laurent and lecourt (2000), suggested the use of 
student’s t distribution. On the other hand, Nelson (1991), and Kaiser (1996) recommend generalized error distribution for such 
an instance, on hand.
9 Malik and Shah (2017), Khan and Abbas (2013), Khan, Shah and Abbas (2011), Khan and Hijazi (2009) and Khan (2006).

reports that futures trading decreases market/ trading efficiency and volatility simultaneously. This 
simultaneous decrease in market efficiency and volatility is characterized as gain and cost of introduc-
tion of futures markets. On similar lines, Malik and Shah (2017) study the introduction of SSFs on 
market efficiency and volatility in Pakistan’s context by using data from introduction episode. The 
study made use of CAPM augmented GJR – GARCH approach and conclude that introduction of 
SSFs have no impact on market efficiency and volatility. Tarique and Malik (2018) also report mixed 
results for economies abbreviated as BRICs.

 On the basis of empirical results regarding destabilizing impact of derivatives trading, previ-
ous studies could be divided into three categories. First category of studies10 suggests that introduc-
tion of futures trading increases volatility in the spot returns. This destabilizes the overall spot market. 
Second category of studies11 depicts inverse relationship between introduction of trading in deriva-
tives markets and volatility of underlying spot markets. This could be interpreted as introduction of 
futures market decreases the volatility and stabilizes the market. Finally, the third category of studies12  
reports no influence of introduction of futures trading on underlying spot market. 

 Studies13 in Pakistan’s market are inconclusive on SSFs trading and its relationship with 
underlying stocks. Generally speaking, at theoretical as well as empirical levels, the presence of paral-
lel futures markets and their relationship with underlying spot markets is still under debate. 

Data & Methodology

 In order to investigate the impact of futures markets on the dynamics of underlying spot 
market, several approaches have been used in event study methodology. Among these, two approach-
es have received considerable attention among the investigators and has been used by numerous 
studies14. One approach analyzes the pre- and post-futures data sets of SSFs stocks/ index futures / 

10 Harris (1989), Damodaran (1990), Schwert (1990), Lockwood and Linn (1990), Hou and Li (2014) and Xu and Wan (2015) 
11 De Beer (2009), Brown Hruska and Kuserk (1995) Santoni (1987) and Nath (2003)
12 Bohl and Siklos (2015), Board, Sandman and Sutcliffe (2001), Darrat and Rahman (1995), Becketti and Roberts (1990) 
Smith (1989) Conrad (1989) Grossman (1988) and Edwards (1988a, 1988b) Illueca and Lafuente (2003), Bessembinder and 
Seguin (1992), Darrat, Rahman and Zhong (2002), and Kyriacou and Sarno (1999)
13 Tarique and Malik (2018) Malik and Shah (2017), Malik and Shah (2016), Malik and Shah (2014), Malik and Shah (2013), 
Khan and Hijazi (2009), Khan (2006) and Khan, Shah and Abbas (2011)
14 For example, Malik and Shah (2017), Khan and Abbas (2013), Khan, Shah and Abbas (2011), Gahlot and Datta (2011), Chau 
et al. (2008), Mazouz (2007), McKenzie, Brailsford & Faff (2001), Bae et al. (2004), Galloway and Miler (1997), Antoniou and 
Homes (1995) etc.

options etc. While, other approach considers non-SSFs stocks as a control sample. Both of these 
approaches have pros and cons. In order to take benefit of both the approach, this study makes use of 
both approaches, while employing econometric technique of Mazouz and Bowe (2006). This study  
makes use of aforementioned approach to investigate the potential impact of resumption of SSFs on 
market efficiency and volatility. 

Market Efficiency Modeling

 Cox (1976) argue that existence of parallel futures markets creates and enhances the infor-
mation flows in the market. He asserts this argument with the help of and empirical evidence. Specifi-
cally, he claims that futures prices quickly adjust to the new information. Arbitrage mechanism in the 
market helps transfer this information to the spot market. Further, he argues that this will result in 
simultaneous increase in market efficiency and volatility. This argument is supported by the work of 
Ross (1989), who claims that under the assumption of arbitrage free economy, volatility is directly 
proportional to the rate of new information approaching the market. The study of Brorsen (1991) is 
also important with respect to this line of argument. Basically, he extended the argument of Brorsen, 
Oellermen, and Farris (1989), that futures market affects spot markets. This helps in adjustment of 
new information in speedy manner, which results in hike in price volatility in the short run. From the 
above studies, it can be hypothesized that while futures trading provides an additional venue for infor-
mation generation/ transmission, and that this information set is transferred /reflected in the spot 
prices, then this would be apparent in spot price volatility. Brorsen (1991) and Brorsen et al. (1989) 
provided a mathematical expression, which reflects the relationship between the spot prices (   t) and 
equilibrium prices (   *t). They named it partial adjustment process model, which is as follows:
                                                                                    ……………………..……………………………. (3.1.1)
                                                                                       ………………………………………………… (3.1.2)
Here, prices are measured using logarithms.        represents the change in stock price. The        is a 
disturbance term. Gamma γ is a constant, which assumes values between 0 and 1. Further, γ is 
represents the rate of speed. The speed with which market prices move towards equilibrium prices. 
Price adjustments are immediate, when γ takes the value 1, otherwise not. Decrease in γ with increase 
in market frictions is tantamount of market efficiency of any stock. Autoregressive model of the order 
1 for stock returns Rt (price changes        ) could be rearranged as follows:
                                                                            ………………………………………………………. (3.1.3)
In the equation 3.1.3, Rt-1 and μ_t are independent of each other, and unconditional variance of Rt and 
Rt-1 are same, and variation in Rt could be formulated as follows:
                                                         …………...………………………………………………. (3.1.4)

Var(μt) is the variation in equilibrium prices. This is used as a measure of information flow in prior 
studies15. Brorsen (1991) proposed that variance of equilibrium prices could be best estimated by 

15 Bae and Jo 1999; Jones, Kaul, and Lipson 1994; Ross, 1989; Skinner 1989

measuring variation in weekly/monthly price changes. 
The first order partial derivative of Var (Rt) with respect to γ can be written as follows:
                                                                
                                                                ………………………….……………………………. (3.1.5)

Equation (3.1.5) is a mathematical expression of direct relationship between market efficiency and 
spot price volatility. This could be interpreted as if market efficiency increases, the spot market 
volatility of the underlying stock will also increase. 

 This study calculates calculation of Degree of Market Efficiency (DME) for each stock in pre 
and post periods separately. For comparison from pre- to post-futures change in market efficiency, 
paired sample t-test is used.

Volatility Modeling

 The Exponential16 Generalized Autoregressive Heteroscedasticity (EGARCH) process 
framework was introduced by Nelson (1991). As an extension of GARCH genre of models, EGARCH 
takes care of asymmetric effect induced by negative and positive shocks. Nelson’s EGARCH model 
could be expressed as follows:
Let Y_(t  )depicts the day end closing price at time t, which assumes values t=1, 2, 3….T. As a general 
rule, the rate of return is computed as follows:
Rt=log (Yt/Yt-1)……………………………………………………………................................ (3.2.1)
In equation 3.2.1, Rt is the rate of return from holding the stock from time t-1 to time t. To calculate 
the volatility of the returns, this study makes use of The ARMA (k, l)-EGARCH framework, which 
could be presented as follows:

                                                                    .................................................................................. (3.2.2)
                                                                                                                       
                                                                                                                               …………...… (3.2.3)

Underlying Error Distribution

 Engle (1982) assumed the error term to follow normal distribution in the GARCH process. 
Bollerslev (1986) extended the work of Engle (1982). He added lagged conditional variance in the 
variance equation of the framework. He pointed out that lagged condtional variance should also be 

16 GARCH stands for Generalized Autoregressive Conditional Heteroscedasticity. This model is used to estimate and predict 
variation in the asset series. EGARCH is an asymmetric extension of GARCH genre of models.

ty and stationarity of the underlying stock returns distribution. The skewedness, kurtosis and JB report 
that null hypothesis of normality of underlying distribution was rejected or not in each case. The 
aforementioned tables also indicate the absence of unit root in each return series using ADF test. Box 
and Jenkins methodology was used for selection of mean equation ARIMA-EGARCH model. Several 
provisional equations with varying ARMA orders have been estimated. This order was used after 
carefully examining the depending upon the Autocorrelation Function (ACF) and Partial Autocorrela-
tion Function (PACF). For each stock, ARMA equations with least Akaike Information Criterion 
(AIC) and Schwarz’s Bayesian Information Criterion (SIC) are selected for later incorporation in 
ARMA-EGARCH model to measure volatility change. In addition, skewedness, kurtosis, JB test and 
ARCH effect were examined for further analysis of normality and heteroscedasticity effect.

 Results for the market efficiency model are reported in Table 2A, using the partial adjustment 
process model (equation 3.1.1). The Table reports that degree of market efficiency “γ” (for each stock, 
it is calculated for pre and post periods for both SSFs and Non SSFs). Comparison of “γ” shows that 
out of eighteen SSFs, market efficiency has increased for 10 stocks, while it has decreased in the 
remaining eight stocks. On the other hand, application of similar approach to non-SSFs, resulted an 
increase in seven stocks, and decrease is observed in remaining nine stocks. Table 2B reports compari-
son between degree of market efficiency for pre and post periods. Paired sample t-test show insignifi-
cant difference between pre and post periods for both SSFs and non-SSFs. On the other hand, volatili-
ty is measured using ARIMA- EGARCH model (3.2.2 & 3.2.3), underlying different distributional 
assumptions for both SSFs and non-SSFs.

 Finally, ARIMA-EGARCH model (equations 3.2.2 & 3.2.3) is applied with dummy variable 
assuming value “1” for pre and value “0” for post period, on each stock, using normal, GED, and t 
distribution, which ever fitted the best on the basis of JB, skewness and kurtosis. Results are shown in 
Table 3 and 4. For SSFs, an insignificant increase is observed for 15 stocks while an insignificant 
decrease is seen in remaining three SSFs stocks. Moreover, for Non-SSFs, an insignificant increase is 
evident in case of 11 stocks and significant increase in only one stock while insignificant decrease in 
remaining four Non-SSFs stocks.

 Therefore, it may be interpreted that an insignificant change has been observed, both, in 
DME and volatility. Furthermore, Z test is used to check whether proportion of simultaneously 
increasing DME and volatility is different from simultaneously decreasing DME and volatility. For 
SSFs, Tables 5 and 6 report the proportion of stocks with increasing DME and volatility are signifi-
cantly different (greater) than the ones with decreasing DME and volatility at 10% level of signifi-
cance. The same test resulted in an insignificant difference for Non-SSFs. This study reports contrast-
ing results from Bae et al. (2004) and Debasish (2009) that report simultaneous increase in former 
case and simultaneous decrease in later case for both market efficiency and volatility. The study 
provides similar results, as were provided by Becketti and Roberts (1990) that increased regulations 
might increase the costs to the market participants, when their destabilizing impact has not been substantiated. 

Conclusion

 Primarily, this study examined the influence of relaunching of SSFs on market efficiency and 
price volatility of counterparts in the spot market in PSX. The study used several econometric specifi-
cations for ARIMA – EGARCH process. Overall, the results of the study do not show consistent 
patterns in potential change in market efficiency and volatility. This study employed control sample 
methodology while examining the influence of resumed SSFs. Once again, the results of the study fail 
to report consistent pattern in the price volatility and efficiency of non- SSFs stocks. By analyzing 
both SSFs and non-SSFs, it could be narrated that the results of this study are in line with some of the 
prior studies. Further, it could be concluded from the discussion that trading in SSFs should not neces-
sarily be linked with futures markets. There could be two potential reasons for these results. First, the 
stringent regulations of newer SSFs helped in reducing the beneficial destabilization of the market. 
Second, the allegations against former SSFs did not have any value. Apart from these two main 
reasons, there could be other reasons for potential changes as well. For example, stock, industry or 
macroeconomic factors. 

 This study reports little or no impact of parallel futures markets in destabilizing the underly-
ing market. It can be concluded that circuit breakers and high margin rates can be useful for some 
other reasons, while their depressing impact on the trading volume of futures is unlikely to reduce the 
stock market volatility. 

 It is important to highlight that futures are still in its infancy phase. The rules and regulations 
for cash settled index options contracts are under review. The findings of this study might have impli-
cations for both of these situations. Yet, the findings of this study should be interpreted with care. It is 
possible that SSFs have no destabilizing effect on spot market as our results recommend; still, it is also 
conceivable that the SECP is very conservative in its strategy for selection of SSFs’ stocks and design-
ing stringent regulations for futures’ trading, thereby restraining the role of futures in destabilizing the 
underlying spot market. Such alternative explanations for no-destabilizing effect of futures on under-
lying spot market in KSE can be investigated in future research studies. Such an investigation is 
imperative because if futures are not the reason for destabilization in the spot market, then excessive 
stringent regulations are not desirable because they reduce the liquidity and efficiency of the overall 
market. 

 

Table 1
Descriptive statistics for SSFs and Non-SSFs stocks

Note. This Table presents Descriptive statistics for SSFs and Non-SSFs in Panel A & B. Skewness 
(Sk), Kurtosis (KT), Jarque – Berra (JB) and Augmented Dicky Fuller (ADF) test are presented in this 
Table. 

Table 2A
Degree of Market Efficiency for SSFs and Non-SSFs

Note. This table presents the Degree of Market Efficiency for both SSFs and Non-SSFs. The Panel A 
& B present DME for before and after the event date, while depicting the change in the form of 
increase/decrease.

Table 2B
Paired Sample T Test for Pre to Post Degree of Market Efficiency Change

 
Table 3
ARIMA-EGARCH MODEL FOR SSFs

Note. This Table presents the results of ARIMA – GARCH model for SSFs only. The underlying error 
distributions are Normal, student’s t and GED.

 

Table 4
ARIMA-EGARCH MODEL FOR Non-SSFs

Note. This Table presents the results of ARIMA – GARCH model for Non-SSFs only. The underlying 
error distributions are Normal, student’s t and GED.
 
Table 5
Simultaneously Increasing and Decreasing Volatility and DME

Note. This Table presents number of stocks with simultaneous changes in volatility and DME changes.

Table 6
Comparison of simultaneously increasing and decreasing Volatility and DME

 

Note: This Table shows results of Z test. Z test is used to check that whether proportion of simultane-
ously DME and volatility is different from simultaneously decreasing DME and volatility 
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Abstract

To curb the negative effects of Global Financial Crisis (GFC) in 2008, the regulatory bodies of 
Pakistan Stock Exchange (PSX) banned trading in the stock market. Trading in several financial 
instruments suffered due to this unavoidable situation. On the recommendations of CFS MK II review 
committee, trading in futures markets were also halted. As the situation got better, trading in the stock 
market resumed. With this, trading in Single Stock Futures (SSFs) resumed on July 27, 2009 with 
stringent regulatory requirements than before. This situation makes it important to investigate the role 
of newer SSFs with stringent regulations. This study investigates the stakeholders’ claims on destabi-
lizing ability of futures markets in this crucial stage. This is done by examining the impact of resump-
tion of trading in SSFs contracts with stringent regulations on the market efficiency and volatility of 
the stock prices of the underlying counterparts. The results of this study do not present any significant 
change in the market efficiency and volatility of SSFs’ underlying stocks and Non-SSFs’ stocks. This 
study has two implications. First, the SSFs did not play any part in destabilization of Pakistan’s Stock 
market during GFC. Second, the stringent regulations have helped mitigate the destabilizing ability 
of futures markets in Pakistan.
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Introduction

 Equity derivatives4 are newer financial instruments, which have different trading regulations 
from other already available financial instruments in the market. As a rule, the introduction of futures 
markets in any economy provides solution to two concerns. First, it provides the investors/traders with 
an opportunity to hedge the risk inherent in the future. The participants of the market are always 
interested in transferring the risk to others. Second, futures as a product provide much necessary 
liquidity to the market. This argument leads the researchers to hypothesize that the presence of parallel 
futures can enhance the market efficiency of the stock market as well. The introduction of futures 
markets and their impact on different dynamics of the market has gained attention of the regulators, 
practitioners and academicians alike since their formal introduction in 1970s. Several methodological 
approaches and econometric techniques have been used to answer the question of their destabilizing 
ability for the financial market as a whole. 

 With respect to market efficiency, a theoretical explanation against future markets is the 
destabilization aspect of future trading. It is argued that parallel futures markets provide an additional 
channel of information. This channel not only helps in development of new information but also 
routes this information to the underlying spot market. This increment in magnitude and speed of infor-
mation can result in hyper volatility in the market (Cox 1976; Ross 1989). They assert that the new 
information takes lesser time to adjust in futures prices than their underlying counterparts. Through 
arbitrage mechanism, this information flows to the underlying market. This adds to market efficiency 
of the underlying market, while enhancing the volatility of the prices. Bae, Kwon and Park (2004) 
studies this relationship in Korean Market by using Partial Adjustment Model. The same was replicat-
ed in Indian Context by Debasish (2009). Both used index futures for the subject purpose.

 This study derives its significance from the following aspects: Malik and Shah (2017) report 
that former SSFs did not play any role in destabilizing (in terms of market efficiency and volatility) 
the overall market. This study extends on that study and takes into account the case of resumption of 
SSFs. Further, the debate on alleged destabilization caused by SSFs intensified in Pakistani market 
after the financial crisis of 2005 and 2008. Consequently, prevailing futures markets were blamed as 
one of the factors of the crisis (Khan 2006; Naz 2011). With respect to GFC of 2008, similar claims 
were made by international authors. For example, Simkovic (2009) asserts that Credit Default Swaps 
(CDS), Collateralized Debt Obligations (CDOs) and Mortgage Backed Securities (MBS) had their 
share in the GFC. Recent Studies5  show that financial crisis in one country has spill over impact, and 
it affects the financial markets in other economies. These studies assert that misuse of derivatives 
provides basis for financial crises, and become reasons for accelerated capital outflows. This enhances 

4 Throughout this study, the terms derivatives and futures are used interchangeably
5 Lien and Zhang, 2008, Krugman (2003), De Bandt and Hartmann (2000) and Wolf (1999) etc

the flow in the international capital, which sets the tone of crisis by making uncertain. Several studies 6   
in emerging markets provide mixed characteristics of futures markets. These studies highlight their 
positive and negative roles before and amid crisis. Ahmad, Shah, and Shah (2010) point out the 
relevance of this debate in local context. These situations warrant investigation for the role of futures 
in the market.

 The introduction of SSFs in Pakistan Stock Exchange (PSX) goes back to July 1, 2001. SSFs 
with different maturities were launched at different time intervals. First off, SSFs with maturity of one 
month were introduced. Later SSFs with maturity of 60 days and 90 days were also introduced. The 
investor/trader of the market took some time to realize the value and importance of trading in SSFs. 
The trading volume grew significantly after first few years of low levels of trading volume in SSFs. 
In 2004 and 2005, trading in SSFs constituted 40% of the overall trading volume of PSX. The pros 
and cons of trading in futures remained an important topic before, amid and after the GFC. The 
Pakistan’s local market also witnessed the shocks of GFC.

 Following GFC, the trading in PSX was also halted for some time. The trading in SSFs were 
resumed on July 27, 2009. The newer SSFs had different features7 and improved risk management 
measures. The tightening of rules for SSFs is not backed by any empirical study. To decrease the effect 
of futures markets on stock market volatility, stringent regulations have been adopted for resumed 
SSFs. While these stringent regulations may or may not reduce the overall volatility of the market, 
they definitely will add costs to the market participants of futures markets. Since regulations are 
costly, it is important to study the potential impact of parallel futures markets on stock market volatili-
ty. Therefore, there is a need to assess this transitional situation. The outcomes of this study will be 
important to regulators and officials in improving contract specifications and trading mechanism for 
derivatives contracts. This will improve the features of futures as a better risk management tool. The 
objective of this study is to investigate the impact of resumption of SSFs contracts trading on market 
efficiency and volatility (tradeoff between gain & loss). 

 This study contributes to the literature of futures markets in the following ways. First, in their 
studies (Bae et al., 2004; Debasish 2009) used the futures index data to investigate the simultaneous 
change in market efficiency and volatility (Following the arguments of Cox 1976; Ross 1989) in 
Korean and Indian stock markets, while this study makes use of SSFs for the said purpose. The use of 
SSFs over index futures by this study has following rationales, which could be confirmed from the 
study of McKenzie, Brailsford, and Faff (2001). 1) Exact impact would be more evident by the use of 
SSFs over Index, which cannot be traded directly. 2) Easy/flexible application of rules on SSFs than

6 IMF (2002), Dodd (2000), Kregrel (1998) and Garber (1998)
7 Strictness in regulations for re launched SSFs from former SSFs are. 1) Costly bank/cash margin 2) Application of special 
margin instead of concentration margin, and 3) Holding of mark to market profit by exchange.

index. Second, unlike (Bae et al., 2004; Debasish 2009) this study makes use of ARIMA-EGARCH 
specification to measure the volatility for pre and post SSFs periods. They used partial adjustment 
model to study the relationship between market efficiency and volatility. Third, this study makes 
simultaneous use of Generalized Error Distribution (GED), student’s t along with normal distribution8

to incorporate the fat tails of financial time series data first time ever. Fourth, some studies9 have been 
performed in the context of Pakistan (with different institutional settings than other economies), when 
the equity derivatives were first introduced. Here the data has been used for resumption period with 
modified contract specification and expected more informed trader in the market than before.

 Following the introduction, this study is divided into the following sections. Section 2 
provides related literature review. Section 3 presents the data description and methodology. Section 4 
presents results, while discussing them separately for SSFs and non-SSFs. The study is concluded in 
section 5 by presentation of conclusion and policy implications.

Literature Review

 Although Ross (1976) and Hakansson (1982) had proposed in their respective studies that 
value of a stock should be influenced by the introduction of its own derivative, still SSFs contracts 
were not traded. In the 1990s, SSFs were introduced in Australia and Hong Kong. They were later 
introduced in other countries as well, e.g., UK, USA, South Africa, India, Pakistan and Malaysia etc. 

 Several studies have been conducted in different markets in order to understand the influence 
of parallel futures markets on dynamics of the underlying spot market. These studies report diverse set 
of results. The reasons for varying results depend on the geographical locations, methodology 
employed, data used for analysis, and period used for studying the impact. For example, Bae et al. 
(2004) investigate the impact of introduction of futures index on spot index. They made use data of 
KOSPI 200 constituent and non-KOSPI 200 stocks. In order to check the relationship between market 
efficiency and volatility across introduction of futures markets, they used partial adjustment model. 
This model theorizes that there is a direct relationship between market efficiency and volatility. They 
report that higher spot price volatility and lower market efficiency in non- KOSPI 200 stocks in 
relation to KOSPI 200 index stocks. On similar lines, Debasish (2009) also used partial adjustment 
model for this purpose in Indian context. He checks the introduction of NSE Nifty index futures 
trading and their consequent influence on underlying 10 stocks taken from underlying spot market. He

8 Bollerslev (1987), Baillie and Bollerslev (1989), Kaiser (1996) and Beine, Laurent and lecourt (2000), suggested the use of 
student’s t distribution. On the other hand, Nelson (1991), and Kaiser (1996) recommend generalized error distribution for such 
an instance, on hand.
9 Malik and Shah (2017), Khan and Abbas (2013), Khan, Shah and Abbas (2011), Khan and Hijazi (2009) and Khan (2006).

reports that futures trading decreases market/ trading efficiency and volatility simultaneously. This 
simultaneous decrease in market efficiency and volatility is characterized as gain and cost of introduc-
tion of futures markets. On similar lines, Malik and Shah (2017) study the introduction of SSFs on 
market efficiency and volatility in Pakistan’s context by using data from introduction episode. The 
study made use of CAPM augmented GJR – GARCH approach and conclude that introduction of 
SSFs have no impact on market efficiency and volatility. Tarique and Malik (2018) also report mixed 
results for economies abbreviated as BRICs.

 On the basis of empirical results regarding destabilizing impact of derivatives trading, previ-
ous studies could be divided into three categories. First category of studies10 suggests that introduc-
tion of futures trading increases volatility in the spot returns. This destabilizes the overall spot market. 
Second category of studies11 depicts inverse relationship between introduction of trading in deriva-
tives markets and volatility of underlying spot markets. This could be interpreted as introduction of 
futures market decreases the volatility and stabilizes the market. Finally, the third category of studies12  
reports no influence of introduction of futures trading on underlying spot market. 

 Studies13 in Pakistan’s market are inconclusive on SSFs trading and its relationship with 
underlying stocks. Generally speaking, at theoretical as well as empirical levels, the presence of paral-
lel futures markets and their relationship with underlying spot markets is still under debate. 

Data & Methodology

 In order to investigate the impact of futures markets on the dynamics of underlying spot 
market, several approaches have been used in event study methodology. Among these, two approach-
es have received considerable attention among the investigators and has been used by numerous 
studies14. One approach analyzes the pre- and post-futures data sets of SSFs stocks/ index futures / 

10 Harris (1989), Damodaran (1990), Schwert (1990), Lockwood and Linn (1990), Hou and Li (2014) and Xu and Wan (2015) 
11 De Beer (2009), Brown Hruska and Kuserk (1995) Santoni (1987) and Nath (2003)
12 Bohl and Siklos (2015), Board, Sandman and Sutcliffe (2001), Darrat and Rahman (1995), Becketti and Roberts (1990) 
Smith (1989) Conrad (1989) Grossman (1988) and Edwards (1988a, 1988b) Illueca and Lafuente (2003), Bessembinder and 
Seguin (1992), Darrat, Rahman and Zhong (2002), and Kyriacou and Sarno (1999)
13 Tarique and Malik (2018) Malik and Shah (2017), Malik and Shah (2016), Malik and Shah (2014), Malik and Shah (2013), 
Khan and Hijazi (2009), Khan (2006) and Khan, Shah and Abbas (2011)
14 For example, Malik and Shah (2017), Khan and Abbas (2013), Khan, Shah and Abbas (2011), Gahlot and Datta (2011), Chau 
et al. (2008), Mazouz (2007), McKenzie, Brailsford & Faff (2001), Bae et al. (2004), Galloway and Miler (1997), Antoniou and 
Homes (1995) etc.

options etc. While, other approach considers non-SSFs stocks as a control sample. Both of these 
approaches have pros and cons. In order to take benefit of both the approach, this study makes use of 
both approaches, while employing econometric technique of Mazouz and Bowe (2006). This study  
makes use of aforementioned approach to investigate the potential impact of resumption of SSFs on 
market efficiency and volatility. 

Market Efficiency Modeling

 Cox (1976) argue that existence of parallel futures markets creates and enhances the infor-
mation flows in the market. He asserts this argument with the help of and empirical evidence. Specifi-
cally, he claims that futures prices quickly adjust to the new information. Arbitrage mechanism in the 
market helps transfer this information to the spot market. Further, he argues that this will result in 
simultaneous increase in market efficiency and volatility. This argument is supported by the work of 
Ross (1989), who claims that under the assumption of arbitrage free economy, volatility is directly 
proportional to the rate of new information approaching the market. The study of Brorsen (1991) is 
also important with respect to this line of argument. Basically, he extended the argument of Brorsen, 
Oellermen, and Farris (1989), that futures market affects spot markets. This helps in adjustment of 
new information in speedy manner, which results in hike in price volatility in the short run. From the 
above studies, it can be hypothesized that while futures trading provides an additional venue for infor-
mation generation/ transmission, and that this information set is transferred /reflected in the spot 
prices, then this would be apparent in spot price volatility. Brorsen (1991) and Brorsen et al. (1989) 
provided a mathematical expression, which reflects the relationship between the spot prices (   t) and 
equilibrium prices (   *t). They named it partial adjustment process model, which is as follows:
                                                                                    ……………………..……………………………. (3.1.1)
                                                                                       ………………………………………………… (3.1.2)
Here, prices are measured using logarithms.        represents the change in stock price. The        is a 
disturbance term. Gamma γ is a constant, which assumes values between 0 and 1. Further, γ is 
represents the rate of speed. The speed with which market prices move towards equilibrium prices. 
Price adjustments are immediate, when γ takes the value 1, otherwise not. Decrease in γ with increase 
in market frictions is tantamount of market efficiency of any stock. Autoregressive model of the order 
1 for stock returns Rt (price changes        ) could be rearranged as follows:
                                                                            ………………………………………………………. (3.1.3)
In the equation 3.1.3, Rt-1 and μ_t are independent of each other, and unconditional variance of Rt and 
Rt-1 are same, and variation in Rt could be formulated as follows:
                                                         …………...………………………………………………. (3.1.4)

Var(μt) is the variation in equilibrium prices. This is used as a measure of information flow in prior 
studies15. Brorsen (1991) proposed that variance of equilibrium prices could be best estimated by 

15 Bae and Jo 1999; Jones, Kaul, and Lipson 1994; Ross, 1989; Skinner 1989

measuring variation in weekly/monthly price changes. 
The first order partial derivative of Var (Rt) with respect to γ can be written as follows:
                                                                
                                                                ………………………….……………………………. (3.1.5)

Equation (3.1.5) is a mathematical expression of direct relationship between market efficiency and 
spot price volatility. This could be interpreted as if market efficiency increases, the spot market 
volatility of the underlying stock will also increase. 

 This study calculates calculation of Degree of Market Efficiency (DME) for each stock in pre 
and post periods separately. For comparison from pre- to post-futures change in market efficiency, 
paired sample t-test is used.

Volatility Modeling

 The Exponential16 Generalized Autoregressive Heteroscedasticity (EGARCH) process 
framework was introduced by Nelson (1991). As an extension of GARCH genre of models, EGARCH 
takes care of asymmetric effect induced by negative and positive shocks. Nelson’s EGARCH model 
could be expressed as follows:
Let Y_(t  )depicts the day end closing price at time t, which assumes values t=1, 2, 3….T. As a general 
rule, the rate of return is computed as follows:
Rt=log (Yt/Yt-1)……………………………………………………………................................ (3.2.1)
In equation 3.2.1, Rt is the rate of return from holding the stock from time t-1 to time t. To calculate 
the volatility of the returns, this study makes use of The ARMA (k, l)-EGARCH framework, which 
could be presented as follows:

                                                                    .................................................................................. (3.2.2)
                                                                                                                       
                                                                                                                               …………...… (3.2.3)

Underlying Error Distribution

 Engle (1982) assumed the error term to follow normal distribution in the GARCH process. 
Bollerslev (1986) extended the work of Engle (1982). He added lagged conditional variance in the 
variance equation of the framework. He pointed out that lagged condtional variance should also be 

16 GARCH stands for Generalized Autoregressive Conditional Heteroscedasticity. This model is used to estimate and predict 
variation in the asset series. EGARCH is an asymmetric extension of GARCH genre of models.

ty and stationarity of the underlying stock returns distribution. The skewedness, kurtosis and JB report 
that null hypothesis of normality of underlying distribution was rejected or not in each case. The 
aforementioned tables also indicate the absence of unit root in each return series using ADF test. Box 
and Jenkins methodology was used for selection of mean equation ARIMA-EGARCH model. Several 
provisional equations with varying ARMA orders have been estimated. This order was used after 
carefully examining the depending upon the Autocorrelation Function (ACF) and Partial Autocorrela-
tion Function (PACF). For each stock, ARMA equations with least Akaike Information Criterion 
(AIC) and Schwarz’s Bayesian Information Criterion (SIC) are selected for later incorporation in 
ARMA-EGARCH model to measure volatility change. In addition, skewedness, kurtosis, JB test and 
ARCH effect were examined for further analysis of normality and heteroscedasticity effect.

 Results for the market efficiency model are reported in Table 2A, using the partial adjustment 
process model (equation 3.1.1). The Table reports that degree of market efficiency “γ” (for each stock, 
it is calculated for pre and post periods for both SSFs and Non SSFs). Comparison of “γ” shows that 
out of eighteen SSFs, market efficiency has increased for 10 stocks, while it has decreased in the 
remaining eight stocks. On the other hand, application of similar approach to non-SSFs, resulted an 
increase in seven stocks, and decrease is observed in remaining nine stocks. Table 2B reports compari-
son between degree of market efficiency for pre and post periods. Paired sample t-test show insignifi-
cant difference between pre and post periods for both SSFs and non-SSFs. On the other hand, volatili-
ty is measured using ARIMA- EGARCH model (3.2.2 & 3.2.3), underlying different distributional 
assumptions for both SSFs and non-SSFs.

 Finally, ARIMA-EGARCH model (equations 3.2.2 & 3.2.3) is applied with dummy variable 
assuming value “1” for pre and value “0” for post period, on each stock, using normal, GED, and t 
distribution, which ever fitted the best on the basis of JB, skewness and kurtosis. Results are shown in 
Table 3 and 4. For SSFs, an insignificant increase is observed for 15 stocks while an insignificant 
decrease is seen in remaining three SSFs stocks. Moreover, for Non-SSFs, an insignificant increase is 
evident in case of 11 stocks and significant increase in only one stock while insignificant decrease in 
remaining four Non-SSFs stocks.

 Therefore, it may be interpreted that an insignificant change has been observed, both, in 
DME and volatility. Furthermore, Z test is used to check whether proportion of simultaneously 
increasing DME and volatility is different from simultaneously decreasing DME and volatility. For 
SSFs, Tables 5 and 6 report the proportion of stocks with increasing DME and volatility are signifi-
cantly different (greater) than the ones with decreasing DME and volatility at 10% level of signifi-
cance. The same test resulted in an insignificant difference for Non-SSFs. This study reports contrast-
ing results from Bae et al. (2004) and Debasish (2009) that report simultaneous increase in former 
case and simultaneous decrease in later case for both market efficiency and volatility. The study 
provides similar results, as were provided by Becketti and Roberts (1990) that increased regulations 
might increase the costs to the market participants, when their destabilizing impact has not been substantiated. 

Conclusion

 Primarily, this study examined the influence of relaunching of SSFs on market efficiency and 
price volatility of counterparts in the spot market in PSX. The study used several econometric specifi-
cations for ARIMA – EGARCH process. Overall, the results of the study do not show consistent 
patterns in potential change in market efficiency and volatility. This study employed control sample 
methodology while examining the influence of resumed SSFs. Once again, the results of the study fail 
to report consistent pattern in the price volatility and efficiency of non- SSFs stocks. By analyzing 
both SSFs and non-SSFs, it could be narrated that the results of this study are in line with some of the 
prior studies. Further, it could be concluded from the discussion that trading in SSFs should not neces-
sarily be linked with futures markets. There could be two potential reasons for these results. First, the 
stringent regulations of newer SSFs helped in reducing the beneficial destabilization of the market. 
Second, the allegations against former SSFs did not have any value. Apart from these two main 
reasons, there could be other reasons for potential changes as well. For example, stock, industry or 
macroeconomic factors. 

 This study reports little or no impact of parallel futures markets in destabilizing the underly-
ing market. It can be concluded that circuit breakers and high margin rates can be useful for some 
other reasons, while their depressing impact on the trading volume of futures is unlikely to reduce the 
stock market volatility. 

 It is important to highlight that futures are still in its infancy phase. The rules and regulations 
for cash settled index options contracts are under review. The findings of this study might have impli-
cations for both of these situations. Yet, the findings of this study should be interpreted with care. It is 
possible that SSFs have no destabilizing effect on spot market as our results recommend; still, it is also 
conceivable that the SECP is very conservative in its strategy for selection of SSFs’ stocks and design-
ing stringent regulations for futures’ trading, thereby restraining the role of futures in destabilizing the 
underlying spot market. Such alternative explanations for no-destabilizing effect of futures on under-
lying spot market in KSE can be investigated in future research studies. Such an investigation is 
imperative because if futures are not the reason for destabilization in the spot market, then excessive 
stringent regulations are not desirable because they reduce the liquidity and efficiency of the overall 
market. 

 

Table 1
Descriptive statistics for SSFs and Non-SSFs stocks

Note. This Table presents Descriptive statistics for SSFs and Non-SSFs in Panel A & B. Skewness 
(Sk), Kurtosis (KT), Jarque – Berra (JB) and Augmented Dicky Fuller (ADF) test are presented in this 
Table. 

Table 2A
Degree of Market Efficiency for SSFs and Non-SSFs

Note. This table presents the Degree of Market Efficiency for both SSFs and Non-SSFs. The Panel A 
& B present DME for before and after the event date, while depicting the change in the form of 
increase/decrease.

Table 2B
Paired Sample T Test for Pre to Post Degree of Market Efficiency Change

 
Table 3
ARIMA-EGARCH MODEL FOR SSFs

Note. This Table presents the results of ARIMA – GARCH model for SSFs only. The underlying error 
distributions are Normal, student’s t and GED.

 

Table 4
ARIMA-EGARCH MODEL FOR Non-SSFs

Note. This Table presents the results of ARIMA – GARCH model for Non-SSFs only. The underlying 
error distributions are Normal, student’s t and GED.
 
Table 5
Simultaneously Increasing and Decreasing Volatility and DME

Note. This Table presents number of stocks with simultaneous changes in volatility and DME changes.

Table 6
Comparison of simultaneously increasing and decreasing Volatility and DME

 

Note: This Table shows results of Z test. Z test is used to check that whether proportion of simultane-
ously DME and volatility is different from simultaneously decreasing DME and volatility 
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Abstract

To curb the negative effects of Global Financial Crisis (GFC) in 2008, the regulatory bodies of 
Pakistan Stock Exchange (PSX) banned trading in the stock market. Trading in several financial 
instruments suffered due to this unavoidable situation. On the recommendations of CFS MK II review 
committee, trading in futures markets were also halted. As the situation got better, trading in the stock 
market resumed. With this, trading in Single Stock Futures (SSFs) resumed on July 27, 2009 with 
stringent regulatory requirements than before. This situation makes it important to investigate the role 
of newer SSFs with stringent regulations. This study investigates the stakeholders’ claims on destabi-
lizing ability of futures markets in this crucial stage. This is done by examining the impact of resump-
tion of trading in SSFs contracts with stringent regulations on the market efficiency and volatility of 
the stock prices of the underlying counterparts. The results of this study do not present any significant 
change in the market efficiency and volatility of SSFs’ underlying stocks and Non-SSFs’ stocks. This 
study has two implications. First, the SSFs did not play any part in destabilization of Pakistan’s Stock 
market during GFC. Second, the stringent regulations have helped mitigate the destabilizing ability 
of futures markets in Pakistan.
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Introduction

 Equity derivatives4 are newer financial instruments, which have different trading regulations 
from other already available financial instruments in the market. As a rule, the introduction of futures 
markets in any economy provides solution to two concerns. First, it provides the investors/traders with 
an opportunity to hedge the risk inherent in the future. The participants of the market are always 
interested in transferring the risk to others. Second, futures as a product provide much necessary 
liquidity to the market. This argument leads the researchers to hypothesize that the presence of parallel 
futures can enhance the market efficiency of the stock market as well. The introduction of futures 
markets and their impact on different dynamics of the market has gained attention of the regulators, 
practitioners and academicians alike since their formal introduction in 1970s. Several methodological 
approaches and econometric techniques have been used to answer the question of their destabilizing 
ability for the financial market as a whole. 

 With respect to market efficiency, a theoretical explanation against future markets is the 
destabilization aspect of future trading. It is argued that parallel futures markets provide an additional 
channel of information. This channel not only helps in development of new information but also 
routes this information to the underlying spot market. This increment in magnitude and speed of infor-
mation can result in hyper volatility in the market (Cox 1976; Ross 1989). They assert that the new 
information takes lesser time to adjust in futures prices than their underlying counterparts. Through 
arbitrage mechanism, this information flows to the underlying market. This adds to market efficiency 
of the underlying market, while enhancing the volatility of the prices. Bae, Kwon and Park (2004) 
studies this relationship in Korean Market by using Partial Adjustment Model. The same was replicat-
ed in Indian Context by Debasish (2009). Both used index futures for the subject purpose.

 This study derives its significance from the following aspects: Malik and Shah (2017) report 
that former SSFs did not play any role in destabilizing (in terms of market efficiency and volatility) 
the overall market. This study extends on that study and takes into account the case of resumption of 
SSFs. Further, the debate on alleged destabilization caused by SSFs intensified in Pakistani market 
after the financial crisis of 2005 and 2008. Consequently, prevailing futures markets were blamed as 
one of the factors of the crisis (Khan 2006; Naz 2011). With respect to GFC of 2008, similar claims 
were made by international authors. For example, Simkovic (2009) asserts that Credit Default Swaps 
(CDS), Collateralized Debt Obligations (CDOs) and Mortgage Backed Securities (MBS) had their 
share in the GFC. Recent Studies5  show that financial crisis in one country has spill over impact, and 
it affects the financial markets in other economies. These studies assert that misuse of derivatives 
provides basis for financial crises, and become reasons for accelerated capital outflows. This enhances 

4 Throughout this study, the terms derivatives and futures are used interchangeably
5 Lien and Zhang, 2008, Krugman (2003), De Bandt and Hartmann (2000) and Wolf (1999) etc

the flow in the international capital, which sets the tone of crisis by making uncertain. Several studies 6   
in emerging markets provide mixed characteristics of futures markets. These studies highlight their 
positive and negative roles before and amid crisis. Ahmad, Shah, and Shah (2010) point out the 
relevance of this debate in local context. These situations warrant investigation for the role of futures 
in the market.

 The introduction of SSFs in Pakistan Stock Exchange (PSX) goes back to July 1, 2001. SSFs 
with different maturities were launched at different time intervals. First off, SSFs with maturity of one 
month were introduced. Later SSFs with maturity of 60 days and 90 days were also introduced. The 
investor/trader of the market took some time to realize the value and importance of trading in SSFs. 
The trading volume grew significantly after first few years of low levels of trading volume in SSFs. 
In 2004 and 2005, trading in SSFs constituted 40% of the overall trading volume of PSX. The pros 
and cons of trading in futures remained an important topic before, amid and after the GFC. The 
Pakistan’s local market also witnessed the shocks of GFC.

 Following GFC, the trading in PSX was also halted for some time. The trading in SSFs were 
resumed on July 27, 2009. The newer SSFs had different features7 and improved risk management 
measures. The tightening of rules for SSFs is not backed by any empirical study. To decrease the effect 
of futures markets on stock market volatility, stringent regulations have been adopted for resumed 
SSFs. While these stringent regulations may or may not reduce the overall volatility of the market, 
they definitely will add costs to the market participants of futures markets. Since regulations are 
costly, it is important to study the potential impact of parallel futures markets on stock market volatili-
ty. Therefore, there is a need to assess this transitional situation. The outcomes of this study will be 
important to regulators and officials in improving contract specifications and trading mechanism for 
derivatives contracts. This will improve the features of futures as a better risk management tool. The 
objective of this study is to investigate the impact of resumption of SSFs contracts trading on market 
efficiency and volatility (tradeoff between gain & loss). 

 This study contributes to the literature of futures markets in the following ways. First, in their 
studies (Bae et al., 2004; Debasish 2009) used the futures index data to investigate the simultaneous 
change in market efficiency and volatility (Following the arguments of Cox 1976; Ross 1989) in 
Korean and Indian stock markets, while this study makes use of SSFs for the said purpose. The use of 
SSFs over index futures by this study has following rationales, which could be confirmed from the 
study of McKenzie, Brailsford, and Faff (2001). 1) Exact impact would be more evident by the use of 
SSFs over Index, which cannot be traded directly. 2) Easy/flexible application of rules on SSFs than

6 IMF (2002), Dodd (2000), Kregrel (1998) and Garber (1998)
7 Strictness in regulations for re launched SSFs from former SSFs are. 1) Costly bank/cash margin 2) Application of special 
margin instead of concentration margin, and 3) Holding of mark to market profit by exchange.

index. Second, unlike (Bae et al., 2004; Debasish 2009) this study makes use of ARIMA-EGARCH 
specification to measure the volatility for pre and post SSFs periods. They used partial adjustment 
model to study the relationship between market efficiency and volatility. Third, this study makes 
simultaneous use of Generalized Error Distribution (GED), student’s t along with normal distribution8

to incorporate the fat tails of financial time series data first time ever. Fourth, some studies9 have been 
performed in the context of Pakistan (with different institutional settings than other economies), when 
the equity derivatives were first introduced. Here the data has been used for resumption period with 
modified contract specification and expected more informed trader in the market than before.

 Following the introduction, this study is divided into the following sections. Section 2 
provides related literature review. Section 3 presents the data description and methodology. Section 4 
presents results, while discussing them separately for SSFs and non-SSFs. The study is concluded in 
section 5 by presentation of conclusion and policy implications.

Literature Review

 Although Ross (1976) and Hakansson (1982) had proposed in their respective studies that 
value of a stock should be influenced by the introduction of its own derivative, still SSFs contracts 
were not traded. In the 1990s, SSFs were introduced in Australia and Hong Kong. They were later 
introduced in other countries as well, e.g., UK, USA, South Africa, India, Pakistan and Malaysia etc. 

 Several studies have been conducted in different markets in order to understand the influence 
of parallel futures markets on dynamics of the underlying spot market. These studies report diverse set 
of results. The reasons for varying results depend on the geographical locations, methodology 
employed, data used for analysis, and period used for studying the impact. For example, Bae et al. 
(2004) investigate the impact of introduction of futures index on spot index. They made use data of 
KOSPI 200 constituent and non-KOSPI 200 stocks. In order to check the relationship between market 
efficiency and volatility across introduction of futures markets, they used partial adjustment model. 
This model theorizes that there is a direct relationship between market efficiency and volatility. They 
report that higher spot price volatility and lower market efficiency in non- KOSPI 200 stocks in 
relation to KOSPI 200 index stocks. On similar lines, Debasish (2009) also used partial adjustment 
model for this purpose in Indian context. He checks the introduction of NSE Nifty index futures 
trading and their consequent influence on underlying 10 stocks taken from underlying spot market. He

8 Bollerslev (1987), Baillie and Bollerslev (1989), Kaiser (1996) and Beine, Laurent and lecourt (2000), suggested the use of 
student’s t distribution. On the other hand, Nelson (1991), and Kaiser (1996) recommend generalized error distribution for such 
an instance, on hand.
9 Malik and Shah (2017), Khan and Abbas (2013), Khan, Shah and Abbas (2011), Khan and Hijazi (2009) and Khan (2006).

reports that futures trading decreases market/ trading efficiency and volatility simultaneously. This 
simultaneous decrease in market efficiency and volatility is characterized as gain and cost of introduc-
tion of futures markets. On similar lines, Malik and Shah (2017) study the introduction of SSFs on 
market efficiency and volatility in Pakistan’s context by using data from introduction episode. The 
study made use of CAPM augmented GJR – GARCH approach and conclude that introduction of 
SSFs have no impact on market efficiency and volatility. Tarique and Malik (2018) also report mixed 
results for economies abbreviated as BRICs.

 On the basis of empirical results regarding destabilizing impact of derivatives trading, previ-
ous studies could be divided into three categories. First category of studies10 suggests that introduc-
tion of futures trading increases volatility in the spot returns. This destabilizes the overall spot market. 
Second category of studies11 depicts inverse relationship between introduction of trading in deriva-
tives markets and volatility of underlying spot markets. This could be interpreted as introduction of 
futures market decreases the volatility and stabilizes the market. Finally, the third category of studies12  
reports no influence of introduction of futures trading on underlying spot market. 

 Studies13 in Pakistan’s market are inconclusive on SSFs trading and its relationship with 
underlying stocks. Generally speaking, at theoretical as well as empirical levels, the presence of paral-
lel futures markets and their relationship with underlying spot markets is still under debate. 

Data & Methodology

 In order to investigate the impact of futures markets on the dynamics of underlying spot 
market, several approaches have been used in event study methodology. Among these, two approach-
es have received considerable attention among the investigators and has been used by numerous 
studies14. One approach analyzes the pre- and post-futures data sets of SSFs stocks/ index futures / 

10 Harris (1989), Damodaran (1990), Schwert (1990), Lockwood and Linn (1990), Hou and Li (2014) and Xu and Wan (2015) 
11 De Beer (2009), Brown Hruska and Kuserk (1995) Santoni (1987) and Nath (2003)
12 Bohl and Siklos (2015), Board, Sandman and Sutcliffe (2001), Darrat and Rahman (1995), Becketti and Roberts (1990) 
Smith (1989) Conrad (1989) Grossman (1988) and Edwards (1988a, 1988b) Illueca and Lafuente (2003), Bessembinder and 
Seguin (1992), Darrat, Rahman and Zhong (2002), and Kyriacou and Sarno (1999)
13 Tarique and Malik (2018) Malik and Shah (2017), Malik and Shah (2016), Malik and Shah (2014), Malik and Shah (2013), 
Khan and Hijazi (2009), Khan (2006) and Khan, Shah and Abbas (2011)
14 For example, Malik and Shah (2017), Khan and Abbas (2013), Khan, Shah and Abbas (2011), Gahlot and Datta (2011), Chau 
et al. (2008), Mazouz (2007), McKenzie, Brailsford & Faff (2001), Bae et al. (2004), Galloway and Miler (1997), Antoniou and 
Homes (1995) etc.

options etc. While, other approach considers non-SSFs stocks as a control sample. Both of these 
approaches have pros and cons. In order to take benefit of both the approach, this study makes use of 
both approaches, while employing econometric technique of Mazouz and Bowe (2006). This study  
makes use of aforementioned approach to investigate the potential impact of resumption of SSFs on 
market efficiency and volatility. 

Market Efficiency Modeling

 Cox (1976) argue that existence of parallel futures markets creates and enhances the infor-
mation flows in the market. He asserts this argument with the help of and empirical evidence. Specifi-
cally, he claims that futures prices quickly adjust to the new information. Arbitrage mechanism in the 
market helps transfer this information to the spot market. Further, he argues that this will result in 
simultaneous increase in market efficiency and volatility. This argument is supported by the work of 
Ross (1989), who claims that under the assumption of arbitrage free economy, volatility is directly 
proportional to the rate of new information approaching the market. The study of Brorsen (1991) is 
also important with respect to this line of argument. Basically, he extended the argument of Brorsen, 
Oellermen, and Farris (1989), that futures market affects spot markets. This helps in adjustment of 
new information in speedy manner, which results in hike in price volatility in the short run. From the 
above studies, it can be hypothesized that while futures trading provides an additional venue for infor-
mation generation/ transmission, and that this information set is transferred /reflected in the spot 
prices, then this would be apparent in spot price volatility. Brorsen (1991) and Brorsen et al. (1989) 
provided a mathematical expression, which reflects the relationship between the spot prices (   t) and 
equilibrium prices (   *t). They named it partial adjustment process model, which is as follows:
                                                                                    ……………………..……………………………. (3.1.1)
                                                                                       ………………………………………………… (3.1.2)
Here, prices are measured using logarithms.        represents the change in stock price. The        is a 
disturbance term. Gamma γ is a constant, which assumes values between 0 and 1. Further, γ is 
represents the rate of speed. The speed with which market prices move towards equilibrium prices. 
Price adjustments are immediate, when γ takes the value 1, otherwise not. Decrease in γ with increase 
in market frictions is tantamount of market efficiency of any stock. Autoregressive model of the order 
1 for stock returns Rt (price changes        ) could be rearranged as follows:
                                                                            ………………………………………………………. (3.1.3)
In the equation 3.1.3, Rt-1 and μ_t are independent of each other, and unconditional variance of Rt and 
Rt-1 are same, and variation in Rt could be formulated as follows:
                                                         …………...………………………………………………. (3.1.4)

Var(μt) is the variation in equilibrium prices. This is used as a measure of information flow in prior 
studies15. Brorsen (1991) proposed that variance of equilibrium prices could be best estimated by 

15 Bae and Jo 1999; Jones, Kaul, and Lipson 1994; Ross, 1989; Skinner 1989

measuring variation in weekly/monthly price changes. 
The first order partial derivative of Var (Rt) with respect to γ can be written as follows:
                                                                
                                                                ………………………….……………………………. (3.1.5)

Equation (3.1.5) is a mathematical expression of direct relationship between market efficiency and 
spot price volatility. This could be interpreted as if market efficiency increases, the spot market 
volatility of the underlying stock will also increase. 

 This study calculates calculation of Degree of Market Efficiency (DME) for each stock in pre 
and post periods separately. For comparison from pre- to post-futures change in market efficiency, 
paired sample t-test is used.

Volatility Modeling

 The Exponential16 Generalized Autoregressive Heteroscedasticity (EGARCH) process 
framework was introduced by Nelson (1991). As an extension of GARCH genre of models, EGARCH 
takes care of asymmetric effect induced by negative and positive shocks. Nelson’s EGARCH model 
could be expressed as follows:
Let Y_(t  )depicts the day end closing price at time t, which assumes values t=1, 2, 3….T. As a general 
rule, the rate of return is computed as follows:
Rt=log (Yt/Yt-1)……………………………………………………………................................ (3.2.1)
In equation 3.2.1, Rt is the rate of return from holding the stock from time t-1 to time t. To calculate 
the volatility of the returns, this study makes use of The ARMA (k, l)-EGARCH framework, which 
could be presented as follows:

                                                                    .................................................................................. (3.2.2)
                                                                                                                       
                                                                                                                               …………...… (3.2.3)

Underlying Error Distribution

 Engle (1982) assumed the error term to follow normal distribution in the GARCH process. 
Bollerslev (1986) extended the work of Engle (1982). He added lagged conditional variance in the 
variance equation of the framework. He pointed out that lagged condtional variance should also be 

16 GARCH stands for Generalized Autoregressive Conditional Heteroscedasticity. This model is used to estimate and predict 
variation in the asset series. EGARCH is an asymmetric extension of GARCH genre of models.

ty and stationarity of the underlying stock returns distribution. The skewedness, kurtosis and JB report 
that null hypothesis of normality of underlying distribution was rejected or not in each case. The 
aforementioned tables also indicate the absence of unit root in each return series using ADF test. Box 
and Jenkins methodology was used for selection of mean equation ARIMA-EGARCH model. Several 
provisional equations with varying ARMA orders have been estimated. This order was used after 
carefully examining the depending upon the Autocorrelation Function (ACF) and Partial Autocorrela-
tion Function (PACF). For each stock, ARMA equations with least Akaike Information Criterion 
(AIC) and Schwarz’s Bayesian Information Criterion (SIC) are selected for later incorporation in 
ARMA-EGARCH model to measure volatility change. In addition, skewedness, kurtosis, JB test and 
ARCH effect were examined for further analysis of normality and heteroscedasticity effect.

 Results for the market efficiency model are reported in Table 2A, using the partial adjustment 
process model (equation 3.1.1). The Table reports that degree of market efficiency “γ” (for each stock, 
it is calculated for pre and post periods for both SSFs and Non SSFs). Comparison of “γ” shows that 
out of eighteen SSFs, market efficiency has increased for 10 stocks, while it has decreased in the 
remaining eight stocks. On the other hand, application of similar approach to non-SSFs, resulted an 
increase in seven stocks, and decrease is observed in remaining nine stocks. Table 2B reports compari-
son between degree of market efficiency for pre and post periods. Paired sample t-test show insignifi-
cant difference between pre and post periods for both SSFs and non-SSFs. On the other hand, volatili-
ty is measured using ARIMA- EGARCH model (3.2.2 & 3.2.3), underlying different distributional 
assumptions for both SSFs and non-SSFs.

 Finally, ARIMA-EGARCH model (equations 3.2.2 & 3.2.3) is applied with dummy variable 
assuming value “1” for pre and value “0” for post period, on each stock, using normal, GED, and t 
distribution, which ever fitted the best on the basis of JB, skewness and kurtosis. Results are shown in 
Table 3 and 4. For SSFs, an insignificant increase is observed for 15 stocks while an insignificant 
decrease is seen in remaining three SSFs stocks. Moreover, for Non-SSFs, an insignificant increase is 
evident in case of 11 stocks and significant increase in only one stock while insignificant decrease in 
remaining four Non-SSFs stocks.

 Therefore, it may be interpreted that an insignificant change has been observed, both, in 
DME and volatility. Furthermore, Z test is used to check whether proportion of simultaneously 
increasing DME and volatility is different from simultaneously decreasing DME and volatility. For 
SSFs, Tables 5 and 6 report the proportion of stocks with increasing DME and volatility are signifi-
cantly different (greater) than the ones with decreasing DME and volatility at 10% level of signifi-
cance. The same test resulted in an insignificant difference for Non-SSFs. This study reports contrast-
ing results from Bae et al. (2004) and Debasish (2009) that report simultaneous increase in former 
case and simultaneous decrease in later case for both market efficiency and volatility. The study 
provides similar results, as were provided by Becketti and Roberts (1990) that increased regulations 
might increase the costs to the market participants, when their destabilizing impact has not been substantiated. 

Conclusion

 Primarily, this study examined the influence of relaunching of SSFs on market efficiency and 
price volatility of counterparts in the spot market in PSX. The study used several econometric specifi-
cations for ARIMA – EGARCH process. Overall, the results of the study do not show consistent 
patterns in potential change in market efficiency and volatility. This study employed control sample 
methodology while examining the influence of resumed SSFs. Once again, the results of the study fail 
to report consistent pattern in the price volatility and efficiency of non- SSFs stocks. By analyzing 
both SSFs and non-SSFs, it could be narrated that the results of this study are in line with some of the 
prior studies. Further, it could be concluded from the discussion that trading in SSFs should not neces-
sarily be linked with futures markets. There could be two potential reasons for these results. First, the 
stringent regulations of newer SSFs helped in reducing the beneficial destabilization of the market. 
Second, the allegations against former SSFs did not have any value. Apart from these two main 
reasons, there could be other reasons for potential changes as well. For example, stock, industry or 
macroeconomic factors. 

 This study reports little or no impact of parallel futures markets in destabilizing the underly-
ing market. It can be concluded that circuit breakers and high margin rates can be useful for some 
other reasons, while their depressing impact on the trading volume of futures is unlikely to reduce the 
stock market volatility. 

 It is important to highlight that futures are still in its infancy phase. The rules and regulations 
for cash settled index options contracts are under review. The findings of this study might have impli-
cations for both of these situations. Yet, the findings of this study should be interpreted with care. It is 
possible that SSFs have no destabilizing effect on spot market as our results recommend; still, it is also 
conceivable that the SECP is very conservative in its strategy for selection of SSFs’ stocks and design-
ing stringent regulations for futures’ trading, thereby restraining the role of futures in destabilizing the 
underlying spot market. Such alternative explanations for no-destabilizing effect of futures on under-
lying spot market in KSE can be investigated in future research studies. Such an investigation is 
imperative because if futures are not the reason for destabilization in the spot market, then excessive 
stringent regulations are not desirable because they reduce the liquidity and efficiency of the overall 
market. 

 

Table 1
Descriptive statistics for SSFs and Non-SSFs stocks

Note. This Table presents Descriptive statistics for SSFs and Non-SSFs in Panel A & B. Skewness 
(Sk), Kurtosis (KT), Jarque – Berra (JB) and Augmented Dicky Fuller (ADF) test are presented in this 
Table. 

Table 2A
Degree of Market Efficiency for SSFs and Non-SSFs

Note. This table presents the Degree of Market Efficiency for both SSFs and Non-SSFs. The Panel A 
& B present DME for before and after the event date, while depicting the change in the form of 
increase/decrease.

Table 2B
Paired Sample T Test for Pre to Post Degree of Market Efficiency Change

 
Table 3
ARIMA-EGARCH MODEL FOR SSFs

Note. This Table presents the results of ARIMA – GARCH model for SSFs only. The underlying error 
distributions are Normal, student’s t and GED.

 

Table 4
ARIMA-EGARCH MODEL FOR Non-SSFs

Note. This Table presents the results of ARIMA – GARCH model for Non-SSFs only. The underlying 
error distributions are Normal, student’s t and GED.
 
Table 5
Simultaneously Increasing and Decreasing Volatility and DME

Note. This Table presents number of stocks with simultaneous changes in volatility and DME changes.

Table 6
Comparison of simultaneously increasing and decreasing Volatility and DME

 

Note: This Table shows results of Z test. Z test is used to check that whether proportion of simultane-
ously DME and volatility is different from simultaneously decreasing DME and volatility 
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Abstract

To curb the negative effects of Global Financial Crisis (GFC) in 2008, the regulatory bodies of 
Pakistan Stock Exchange (PSX) banned trading in the stock market. Trading in several financial 
instruments suffered due to this unavoidable situation. On the recommendations of CFS MK II review 
committee, trading in futures markets were also halted. As the situation got better, trading in the stock 
market resumed. With this, trading in Single Stock Futures (SSFs) resumed on July 27, 2009 with 
stringent regulatory requirements than before. This situation makes it important to investigate the role 
of newer SSFs with stringent regulations. This study investigates the stakeholders’ claims on destabi-
lizing ability of futures markets in this crucial stage. This is done by examining the impact of resump-
tion of trading in SSFs contracts with stringent regulations on the market efficiency and volatility of 
the stock prices of the underlying counterparts. The results of this study do not present any significant 
change in the market efficiency and volatility of SSFs’ underlying stocks and Non-SSFs’ stocks. This 
study has two implications. First, the SSFs did not play any part in destabilization of Pakistan’s Stock 
market during GFC. Second, the stringent regulations have helped mitigate the destabilizing ability 
of futures markets in Pakistan.
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Introduction

 Equity derivatives4 are newer financial instruments, which have different trading regulations 
from other already available financial instruments in the market. As a rule, the introduction of futures 
markets in any economy provides solution to two concerns. First, it provides the investors/traders with 
an opportunity to hedge the risk inherent in the future. The participants of the market are always 
interested in transferring the risk to others. Second, futures as a product provide much necessary 
liquidity to the market. This argument leads the researchers to hypothesize that the presence of parallel 
futures can enhance the market efficiency of the stock market as well. The introduction of futures 
markets and their impact on different dynamics of the market has gained attention of the regulators, 
practitioners and academicians alike since their formal introduction in 1970s. Several methodological 
approaches and econometric techniques have been used to answer the question of their destabilizing 
ability for the financial market as a whole. 

 With respect to market efficiency, a theoretical explanation against future markets is the 
destabilization aspect of future trading. It is argued that parallel futures markets provide an additional 
channel of information. This channel not only helps in development of new information but also 
routes this information to the underlying spot market. This increment in magnitude and speed of infor-
mation can result in hyper volatility in the market (Cox 1976; Ross 1989). They assert that the new 
information takes lesser time to adjust in futures prices than their underlying counterparts. Through 
arbitrage mechanism, this information flows to the underlying market. This adds to market efficiency 
of the underlying market, while enhancing the volatility of the prices. Bae, Kwon and Park (2004) 
studies this relationship in Korean Market by using Partial Adjustment Model. The same was replicat-
ed in Indian Context by Debasish (2009). Both used index futures for the subject purpose.

 This study derives its significance from the following aspects: Malik and Shah (2017) report 
that former SSFs did not play any role in destabilizing (in terms of market efficiency and volatility) 
the overall market. This study extends on that study and takes into account the case of resumption of 
SSFs. Further, the debate on alleged destabilization caused by SSFs intensified in Pakistani market 
after the financial crisis of 2005 and 2008. Consequently, prevailing futures markets were blamed as 
one of the factors of the crisis (Khan 2006; Naz 2011). With respect to GFC of 2008, similar claims 
were made by international authors. For example, Simkovic (2009) asserts that Credit Default Swaps 
(CDS), Collateralized Debt Obligations (CDOs) and Mortgage Backed Securities (MBS) had their 
share in the GFC. Recent Studies5  show that financial crisis in one country has spill over impact, and 
it affects the financial markets in other economies. These studies assert that misuse of derivatives 
provides basis for financial crises, and become reasons for accelerated capital outflows. This enhances 

4 Throughout this study, the terms derivatives and futures are used interchangeably
5 Lien and Zhang, 2008, Krugman (2003), De Bandt and Hartmann (2000) and Wolf (1999) etc

the flow in the international capital, which sets the tone of crisis by making uncertain. Several studies 6   
in emerging markets provide mixed characteristics of futures markets. These studies highlight their 
positive and negative roles before and amid crisis. Ahmad, Shah, and Shah (2010) point out the 
relevance of this debate in local context. These situations warrant investigation for the role of futures 
in the market.

 The introduction of SSFs in Pakistan Stock Exchange (PSX) goes back to July 1, 2001. SSFs 
with different maturities were launched at different time intervals. First off, SSFs with maturity of one 
month were introduced. Later SSFs with maturity of 60 days and 90 days were also introduced. The 
investor/trader of the market took some time to realize the value and importance of trading in SSFs. 
The trading volume grew significantly after first few years of low levels of trading volume in SSFs. 
In 2004 and 2005, trading in SSFs constituted 40% of the overall trading volume of PSX. The pros 
and cons of trading in futures remained an important topic before, amid and after the GFC. The 
Pakistan’s local market also witnessed the shocks of GFC.

 Following GFC, the trading in PSX was also halted for some time. The trading in SSFs were 
resumed on July 27, 2009. The newer SSFs had different features7 and improved risk management 
measures. The tightening of rules for SSFs is not backed by any empirical study. To decrease the effect 
of futures markets on stock market volatility, stringent regulations have been adopted for resumed 
SSFs. While these stringent regulations may or may not reduce the overall volatility of the market, 
they definitely will add costs to the market participants of futures markets. Since regulations are 
costly, it is important to study the potential impact of parallel futures markets on stock market volatili-
ty. Therefore, there is a need to assess this transitional situation. The outcomes of this study will be 
important to regulators and officials in improving contract specifications and trading mechanism for 
derivatives contracts. This will improve the features of futures as a better risk management tool. The 
objective of this study is to investigate the impact of resumption of SSFs contracts trading on market 
efficiency and volatility (tradeoff between gain & loss). 

 This study contributes to the literature of futures markets in the following ways. First, in their 
studies (Bae et al., 2004; Debasish 2009) used the futures index data to investigate the simultaneous 
change in market efficiency and volatility (Following the arguments of Cox 1976; Ross 1989) in 
Korean and Indian stock markets, while this study makes use of SSFs for the said purpose. The use of 
SSFs over index futures by this study has following rationales, which could be confirmed from the 
study of McKenzie, Brailsford, and Faff (2001). 1) Exact impact would be more evident by the use of 
SSFs over Index, which cannot be traded directly. 2) Easy/flexible application of rules on SSFs than

6 IMF (2002), Dodd (2000), Kregrel (1998) and Garber (1998)
7 Strictness in regulations for re launched SSFs from former SSFs are. 1) Costly bank/cash margin 2) Application of special 
margin instead of concentration margin, and 3) Holding of mark to market profit by exchange.

index. Second, unlike (Bae et al., 2004; Debasish 2009) this study makes use of ARIMA-EGARCH 
specification to measure the volatility for pre and post SSFs periods. They used partial adjustment 
model to study the relationship between market efficiency and volatility. Third, this study makes 
simultaneous use of Generalized Error Distribution (GED), student’s t along with normal distribution8

to incorporate the fat tails of financial time series data first time ever. Fourth, some studies9 have been 
performed in the context of Pakistan (with different institutional settings than other economies), when 
the equity derivatives were first introduced. Here the data has been used for resumption period with 
modified contract specification and expected more informed trader in the market than before.

 Following the introduction, this study is divided into the following sections. Section 2 
provides related literature review. Section 3 presents the data description and methodology. Section 4 
presents results, while discussing them separately for SSFs and non-SSFs. The study is concluded in 
section 5 by presentation of conclusion and policy implications.

Literature Review

 Although Ross (1976) and Hakansson (1982) had proposed in their respective studies that 
value of a stock should be influenced by the introduction of its own derivative, still SSFs contracts 
were not traded. In the 1990s, SSFs were introduced in Australia and Hong Kong. They were later 
introduced in other countries as well, e.g., UK, USA, South Africa, India, Pakistan and Malaysia etc. 

 Several studies have been conducted in different markets in order to understand the influence 
of parallel futures markets on dynamics of the underlying spot market. These studies report diverse set 
of results. The reasons for varying results depend on the geographical locations, methodology 
employed, data used for analysis, and period used for studying the impact. For example, Bae et al. 
(2004) investigate the impact of introduction of futures index on spot index. They made use data of 
KOSPI 200 constituent and non-KOSPI 200 stocks. In order to check the relationship between market 
efficiency and volatility across introduction of futures markets, they used partial adjustment model. 
This model theorizes that there is a direct relationship between market efficiency and volatility. They 
report that higher spot price volatility and lower market efficiency in non- KOSPI 200 stocks in 
relation to KOSPI 200 index stocks. On similar lines, Debasish (2009) also used partial adjustment 
model for this purpose in Indian context. He checks the introduction of NSE Nifty index futures 
trading and their consequent influence on underlying 10 stocks taken from underlying spot market. He

8 Bollerslev (1987), Baillie and Bollerslev (1989), Kaiser (1996) and Beine, Laurent and lecourt (2000), suggested the use of 
student’s t distribution. On the other hand, Nelson (1991), and Kaiser (1996) recommend generalized error distribution for such 
an instance, on hand.
9 Malik and Shah (2017), Khan and Abbas (2013), Khan, Shah and Abbas (2011), Khan and Hijazi (2009) and Khan (2006).

reports that futures trading decreases market/ trading efficiency and volatility simultaneously. This 
simultaneous decrease in market efficiency and volatility is characterized as gain and cost of introduc-
tion of futures markets. On similar lines, Malik and Shah (2017) study the introduction of SSFs on 
market efficiency and volatility in Pakistan’s context by using data from introduction episode. The 
study made use of CAPM augmented GJR – GARCH approach and conclude that introduction of 
SSFs have no impact on market efficiency and volatility. Tarique and Malik (2018) also report mixed 
results for economies abbreviated as BRICs.

 On the basis of empirical results regarding destabilizing impact of derivatives trading, previ-
ous studies could be divided into three categories. First category of studies10 suggests that introduc-
tion of futures trading increases volatility in the spot returns. This destabilizes the overall spot market. 
Second category of studies11 depicts inverse relationship between introduction of trading in deriva-
tives markets and volatility of underlying spot markets. This could be interpreted as introduction of 
futures market decreases the volatility and stabilizes the market. Finally, the third category of studies12  
reports no influence of introduction of futures trading on underlying spot market. 

 Studies13 in Pakistan’s market are inconclusive on SSFs trading and its relationship with 
underlying stocks. Generally speaking, at theoretical as well as empirical levels, the presence of paral-
lel futures markets and their relationship with underlying spot markets is still under debate. 

Data & Methodology

 In order to investigate the impact of futures markets on the dynamics of underlying spot 
market, several approaches have been used in event study methodology. Among these, two approach-
es have received considerable attention among the investigators and has been used by numerous 
studies14. One approach analyzes the pre- and post-futures data sets of SSFs stocks/ index futures / 

10 Harris (1989), Damodaran (1990), Schwert (1990), Lockwood and Linn (1990), Hou and Li (2014) and Xu and Wan (2015) 
11 De Beer (2009), Brown Hruska and Kuserk (1995) Santoni (1987) and Nath (2003)
12 Bohl and Siklos (2015), Board, Sandman and Sutcliffe (2001), Darrat and Rahman (1995), Becketti and Roberts (1990) 
Smith (1989) Conrad (1989) Grossman (1988) and Edwards (1988a, 1988b) Illueca and Lafuente (2003), Bessembinder and 
Seguin (1992), Darrat, Rahman and Zhong (2002), and Kyriacou and Sarno (1999)
13 Tarique and Malik (2018) Malik and Shah (2017), Malik and Shah (2016), Malik and Shah (2014), Malik and Shah (2013), 
Khan and Hijazi (2009), Khan (2006) and Khan, Shah and Abbas (2011)
14 For example, Malik and Shah (2017), Khan and Abbas (2013), Khan, Shah and Abbas (2011), Gahlot and Datta (2011), Chau 
et al. (2008), Mazouz (2007), McKenzie, Brailsford & Faff (2001), Bae et al. (2004), Galloway and Miler (1997), Antoniou and 
Homes (1995) etc.

options etc. While, other approach considers non-SSFs stocks as a control sample. Both of these 
approaches have pros and cons. In order to take benefit of both the approach, this study makes use of 
both approaches, while employing econometric technique of Mazouz and Bowe (2006). This study  
makes use of aforementioned approach to investigate the potential impact of resumption of SSFs on 
market efficiency and volatility. 

Market Efficiency Modeling

 Cox (1976) argue that existence of parallel futures markets creates and enhances the infor-
mation flows in the market. He asserts this argument with the help of and empirical evidence. Specifi-
cally, he claims that futures prices quickly adjust to the new information. Arbitrage mechanism in the 
market helps transfer this information to the spot market. Further, he argues that this will result in 
simultaneous increase in market efficiency and volatility. This argument is supported by the work of 
Ross (1989), who claims that under the assumption of arbitrage free economy, volatility is directly 
proportional to the rate of new information approaching the market. The study of Brorsen (1991) is 
also important with respect to this line of argument. Basically, he extended the argument of Brorsen, 
Oellermen, and Farris (1989), that futures market affects spot markets. This helps in adjustment of 
new information in speedy manner, which results in hike in price volatility in the short run. From the 
above studies, it can be hypothesized that while futures trading provides an additional venue for infor-
mation generation/ transmission, and that this information set is transferred /reflected in the spot 
prices, then this would be apparent in spot price volatility. Brorsen (1991) and Brorsen et al. (1989) 
provided a mathematical expression, which reflects the relationship between the spot prices (   t) and 
equilibrium prices (   *t). They named it partial adjustment process model, which is as follows:
                                                                                    ……………………..……………………………. (3.1.1)
                                                                                       ………………………………………………… (3.1.2)
Here, prices are measured using logarithms.        represents the change in stock price. The        is a 
disturbance term. Gamma γ is a constant, which assumes values between 0 and 1. Further, γ is 
represents the rate of speed. The speed with which market prices move towards equilibrium prices. 
Price adjustments are immediate, when γ takes the value 1, otherwise not. Decrease in γ with increase 
in market frictions is tantamount of market efficiency of any stock. Autoregressive model of the order 
1 for stock returns Rt (price changes        ) could be rearranged as follows:
                                                                            ………………………………………………………. (3.1.3)
In the equation 3.1.3, Rt-1 and μ_t are independent of each other, and unconditional variance of Rt and 
Rt-1 are same, and variation in Rt could be formulated as follows:
                                                         …………...………………………………………………. (3.1.4)

Var(μt) is the variation in equilibrium prices. This is used as a measure of information flow in prior 
studies15. Brorsen (1991) proposed that variance of equilibrium prices could be best estimated by 

15 Bae and Jo 1999; Jones, Kaul, and Lipson 1994; Ross, 1989; Skinner 1989

measuring variation in weekly/monthly price changes. 
The first order partial derivative of Var (Rt) with respect to γ can be written as follows:
                                                                
                                                                ………………………….……………………………. (3.1.5)

Equation (3.1.5) is a mathematical expression of direct relationship between market efficiency and 
spot price volatility. This could be interpreted as if market efficiency increases, the spot market 
volatility of the underlying stock will also increase. 

 This study calculates calculation of Degree of Market Efficiency (DME) for each stock in pre 
and post periods separately. For comparison from pre- to post-futures change in market efficiency, 
paired sample t-test is used.

Volatility Modeling

 The Exponential16 Generalized Autoregressive Heteroscedasticity (EGARCH) process 
framework was introduced by Nelson (1991). As an extension of GARCH genre of models, EGARCH 
takes care of asymmetric effect induced by negative and positive shocks. Nelson’s EGARCH model 
could be expressed as follows:
Let Y_(t  )depicts the day end closing price at time t, which assumes values t=1, 2, 3….T. As a general 
rule, the rate of return is computed as follows:
Rt=log (Yt/Yt-1)……………………………………………………………................................ (3.2.1)
In equation 3.2.1, Rt is the rate of return from holding the stock from time t-1 to time t. To calculate 
the volatility of the returns, this study makes use of The ARMA (k, l)-EGARCH framework, which 
could be presented as follows:

                                                                    .................................................................................. (3.2.2)
                                                                                                                       
                                                                                                                               …………...… (3.2.3)

Underlying Error Distribution

 Engle (1982) assumed the error term to follow normal distribution in the GARCH process. 
Bollerslev (1986) extended the work of Engle (1982). He added lagged conditional variance in the 
variance equation of the framework. He pointed out that lagged condtional variance should also be 

16 GARCH stands for Generalized Autoregressive Conditional Heteroscedasticity. This model is used to estimate and predict 
variation in the asset series. EGARCH is an asymmetric extension of GARCH genre of models.

ty and stationarity of the underlying stock returns distribution. The skewedness, kurtosis and JB report 
that null hypothesis of normality of underlying distribution was rejected or not in each case. The 
aforementioned tables also indicate the absence of unit root in each return series using ADF test. Box 
and Jenkins methodology was used for selection of mean equation ARIMA-EGARCH model. Several 
provisional equations with varying ARMA orders have been estimated. This order was used after 
carefully examining the depending upon the Autocorrelation Function (ACF) and Partial Autocorrela-
tion Function (PACF). For each stock, ARMA equations with least Akaike Information Criterion 
(AIC) and Schwarz’s Bayesian Information Criterion (SIC) are selected for later incorporation in 
ARMA-EGARCH model to measure volatility change. In addition, skewedness, kurtosis, JB test and 
ARCH effect were examined for further analysis of normality and heteroscedasticity effect.

 Results for the market efficiency model are reported in Table 2A, using the partial adjustment 
process model (equation 3.1.1). The Table reports that degree of market efficiency “γ” (for each stock, 
it is calculated for pre and post periods for both SSFs and Non SSFs). Comparison of “γ” shows that 
out of eighteen SSFs, market efficiency has increased for 10 stocks, while it has decreased in the 
remaining eight stocks. On the other hand, application of similar approach to non-SSFs, resulted an 
increase in seven stocks, and decrease is observed in remaining nine stocks. Table 2B reports compari-
son between degree of market efficiency for pre and post periods. Paired sample t-test show insignifi-
cant difference between pre and post periods for both SSFs and non-SSFs. On the other hand, volatili-
ty is measured using ARIMA- EGARCH model (3.2.2 & 3.2.3), underlying different distributional 
assumptions for both SSFs and non-SSFs.

 Finally, ARIMA-EGARCH model (equations 3.2.2 & 3.2.3) is applied with dummy variable 
assuming value “1” for pre and value “0” for post period, on each stock, using normal, GED, and t 
distribution, which ever fitted the best on the basis of JB, skewness and kurtosis. Results are shown in 
Table 3 and 4. For SSFs, an insignificant increase is observed for 15 stocks while an insignificant 
decrease is seen in remaining three SSFs stocks. Moreover, for Non-SSFs, an insignificant increase is 
evident in case of 11 stocks and significant increase in only one stock while insignificant decrease in 
remaining four Non-SSFs stocks.

 Therefore, it may be interpreted that an insignificant change has been observed, both, in 
DME and volatility. Furthermore, Z test is used to check whether proportion of simultaneously 
increasing DME and volatility is different from simultaneously decreasing DME and volatility. For 
SSFs, Tables 5 and 6 report the proportion of stocks with increasing DME and volatility are signifi-
cantly different (greater) than the ones with decreasing DME and volatility at 10% level of signifi-
cance. The same test resulted in an insignificant difference for Non-SSFs. This study reports contrast-
ing results from Bae et al. (2004) and Debasish (2009) that report simultaneous increase in former 
case and simultaneous decrease in later case for both market efficiency and volatility. The study 
provides similar results, as were provided by Becketti and Roberts (1990) that increased regulations 
might increase the costs to the market participants, when their destabilizing impact has not been substantiated. 

Conclusion

 Primarily, this study examined the influence of relaunching of SSFs on market efficiency and 
price volatility of counterparts in the spot market in PSX. The study used several econometric specifi-
cations for ARIMA – EGARCH process. Overall, the results of the study do not show consistent 
patterns in potential change in market efficiency and volatility. This study employed control sample 
methodology while examining the influence of resumed SSFs. Once again, the results of the study fail 
to report consistent pattern in the price volatility and efficiency of non- SSFs stocks. By analyzing 
both SSFs and non-SSFs, it could be narrated that the results of this study are in line with some of the 
prior studies. Further, it could be concluded from the discussion that trading in SSFs should not neces-
sarily be linked with futures markets. There could be two potential reasons for these results. First, the 
stringent regulations of newer SSFs helped in reducing the beneficial destabilization of the market. 
Second, the allegations against former SSFs did not have any value. Apart from these two main 
reasons, there could be other reasons for potential changes as well. For example, stock, industry or 
macroeconomic factors. 

 This study reports little or no impact of parallel futures markets in destabilizing the underly-
ing market. It can be concluded that circuit breakers and high margin rates can be useful for some 
other reasons, while their depressing impact on the trading volume of futures is unlikely to reduce the 
stock market volatility. 

 It is important to highlight that futures are still in its infancy phase. The rules and regulations 
for cash settled index options contracts are under review. The findings of this study might have impli-
cations for both of these situations. Yet, the findings of this study should be interpreted with care. It is 
possible that SSFs have no destabilizing effect on spot market as our results recommend; still, it is also 
conceivable that the SECP is very conservative in its strategy for selection of SSFs’ stocks and design-
ing stringent regulations for futures’ trading, thereby restraining the role of futures in destabilizing the 
underlying spot market. Such alternative explanations for no-destabilizing effect of futures on under-
lying spot market in KSE can be investigated in future research studies. Such an investigation is 
imperative because if futures are not the reason for destabilization in the spot market, then excessive 
stringent regulations are not desirable because they reduce the liquidity and efficiency of the overall 
market. 

 

Table 1
Descriptive statistics for SSFs and Non-SSFs stocks

Note. This Table presents Descriptive statistics for SSFs and Non-SSFs in Panel A & B. Skewness 
(Sk), Kurtosis (KT), Jarque – Berra (JB) and Augmented Dicky Fuller (ADF) test are presented in this 
Table. 

Table 2A
Degree of Market Efficiency for SSFs and Non-SSFs

Note. This table presents the Degree of Market Efficiency for both SSFs and Non-SSFs. The Panel A 
& B present DME for before and after the event date, while depicting the change in the form of 
increase/decrease.

Table 2B
Paired Sample T Test for Pre to Post Degree of Market Efficiency Change

 
Table 3
ARIMA-EGARCH MODEL FOR SSFs

Note. This Table presents the results of ARIMA – GARCH model for SSFs only. The underlying error 
distributions are Normal, student’s t and GED.

 

Table 4
ARIMA-EGARCH MODEL FOR Non-SSFs

Note. This Table presents the results of ARIMA – GARCH model for Non-SSFs only. The underlying 
error distributions are Normal, student’s t and GED.
 
Table 5
Simultaneously Increasing and Decreasing Volatility and DME

Note. This Table presents number of stocks with simultaneous changes in volatility and DME changes.

Table 6
Comparison of simultaneously increasing and decreasing Volatility and DME

 

Note: This Table shows results of Z test. Z test is used to check that whether proportion of simultane-
ously DME and volatility is different from simultaneously decreasing DME and volatility 
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t etc.) have been used in the literature to take care of this issue. For this study Student’s t distribution 
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 Finally, Z-test will be used to compare the proportions of simultaneous increase or decrease 
of DME and volatility.

Data Description

 SSFs were launched on July 10, 2001 in PSX. This started with contract listing of ten stocks. 
However, SECP kept on reviewing the contracts’ listing on timely basis, which resulted in listing of 
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(www.brecorder.com).

Analysis & Discussion

  GARCH stands for Generalized Autoregressive Conditional Heteroscedasticity. This model is used 
to estimate and predict variation in the asset series. EGARCH is an asymmetric extension of GARCH 
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Abstract

To curb the negative effects of Global Financial Crisis (GFC) in 2008, the regulatory bodies of 
Pakistan Stock Exchange (PSX) banned trading in the stock market. Trading in several financial 
instruments suffered due to this unavoidable situation. On the recommendations of CFS MK II review 
committee, trading in futures markets were also halted. As the situation got better, trading in the stock 
market resumed. With this, trading in Single Stock Futures (SSFs) resumed on July 27, 2009 with 
stringent regulatory requirements than before. This situation makes it important to investigate the role 
of newer SSFs with stringent regulations. This study investigates the stakeholders’ claims on destabi-
lizing ability of futures markets in this crucial stage. This is done by examining the impact of resump-
tion of trading in SSFs contracts with stringent regulations on the market efficiency and volatility of 
the stock prices of the underlying counterparts. The results of this study do not present any significant 
change in the market efficiency and volatility of SSFs’ underlying stocks and Non-SSFs’ stocks. This 
study has two implications. First, the SSFs did not play any part in destabilization of Pakistan’s Stock 
market during GFC. Second, the stringent regulations have helped mitigate the destabilizing ability 
of futures markets in Pakistan.
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Introduction

 Equity derivatives4 are newer financial instruments, which have different trading regulations 
from other already available financial instruments in the market. As a rule, the introduction of futures 
markets in any economy provides solution to two concerns. First, it provides the investors/traders with 
an opportunity to hedge the risk inherent in the future. The participants of the market are always 
interested in transferring the risk to others. Second, futures as a product provide much necessary 
liquidity to the market. This argument leads the researchers to hypothesize that the presence of parallel 
futures can enhance the market efficiency of the stock market as well. The introduction of futures 
markets and their impact on different dynamics of the market has gained attention of the regulators, 
practitioners and academicians alike since their formal introduction in 1970s. Several methodological 
approaches and econometric techniques have been used to answer the question of their destabilizing 
ability for the financial market as a whole. 

 With respect to market efficiency, a theoretical explanation against future markets is the 
destabilization aspect of future trading. It is argued that parallel futures markets provide an additional 
channel of information. This channel not only helps in development of new information but also 
routes this information to the underlying spot market. This increment in magnitude and speed of infor-
mation can result in hyper volatility in the market (Cox 1976; Ross 1989). They assert that the new 
information takes lesser time to adjust in futures prices than their underlying counterparts. Through 
arbitrage mechanism, this information flows to the underlying market. This adds to market efficiency 
of the underlying market, while enhancing the volatility of the prices. Bae, Kwon and Park (2004) 
studies this relationship in Korean Market by using Partial Adjustment Model. The same was replicat-
ed in Indian Context by Debasish (2009). Both used index futures for the subject purpose.

 This study derives its significance from the following aspects: Malik and Shah (2017) report 
that former SSFs did not play any role in destabilizing (in terms of market efficiency and volatility) 
the overall market. This study extends on that study and takes into account the case of resumption of 
SSFs. Further, the debate on alleged destabilization caused by SSFs intensified in Pakistani market 
after the financial crisis of 2005 and 2008. Consequently, prevailing futures markets were blamed as 
one of the factors of the crisis (Khan 2006; Naz 2011). With respect to GFC of 2008, similar claims 
were made by international authors. For example, Simkovic (2009) asserts that Credit Default Swaps 
(CDS), Collateralized Debt Obligations (CDOs) and Mortgage Backed Securities (MBS) had their 
share in the GFC. Recent Studies5  show that financial crisis in one country has spill over impact, and 
it affects the financial markets in other economies. These studies assert that misuse of derivatives 
provides basis for financial crises, and become reasons for accelerated capital outflows. This enhances 

4 Throughout this study, the terms derivatives and futures are used interchangeably
5 Lien and Zhang, 2008, Krugman (2003), De Bandt and Hartmann (2000) and Wolf (1999) etc

the flow in the international capital, which sets the tone of crisis by making uncertain. Several studies 6   
in emerging markets provide mixed characteristics of futures markets. These studies highlight their 
positive and negative roles before and amid crisis. Ahmad, Shah, and Shah (2010) point out the 
relevance of this debate in local context. These situations warrant investigation for the role of futures 
in the market.

 The introduction of SSFs in Pakistan Stock Exchange (PSX) goes back to July 1, 2001. SSFs 
with different maturities were launched at different time intervals. First off, SSFs with maturity of one 
month were introduced. Later SSFs with maturity of 60 days and 90 days were also introduced. The 
investor/trader of the market took some time to realize the value and importance of trading in SSFs. 
The trading volume grew significantly after first few years of low levels of trading volume in SSFs. 
In 2004 and 2005, trading in SSFs constituted 40% of the overall trading volume of PSX. The pros 
and cons of trading in futures remained an important topic before, amid and after the GFC. The 
Pakistan’s local market also witnessed the shocks of GFC.

 Following GFC, the trading in PSX was also halted for some time. The trading in SSFs were 
resumed on July 27, 2009. The newer SSFs had different features7 and improved risk management 
measures. The tightening of rules for SSFs is not backed by any empirical study. To decrease the effect 
of futures markets on stock market volatility, stringent regulations have been adopted for resumed 
SSFs. While these stringent regulations may or may not reduce the overall volatility of the market, 
they definitely will add costs to the market participants of futures markets. Since regulations are 
costly, it is important to study the potential impact of parallel futures markets on stock market volatili-
ty. Therefore, there is a need to assess this transitional situation. The outcomes of this study will be 
important to regulators and officials in improving contract specifications and trading mechanism for 
derivatives contracts. This will improve the features of futures as a better risk management tool. The 
objective of this study is to investigate the impact of resumption of SSFs contracts trading on market 
efficiency and volatility (tradeoff between gain & loss). 

 This study contributes to the literature of futures markets in the following ways. First, in their 
studies (Bae et al., 2004; Debasish 2009) used the futures index data to investigate the simultaneous 
change in market efficiency and volatility (Following the arguments of Cox 1976; Ross 1989) in 
Korean and Indian stock markets, while this study makes use of SSFs for the said purpose. The use of 
SSFs over index futures by this study has following rationales, which could be confirmed from the 
study of McKenzie, Brailsford, and Faff (2001). 1) Exact impact would be more evident by the use of 
SSFs over Index, which cannot be traded directly. 2) Easy/flexible application of rules on SSFs than

6 IMF (2002), Dodd (2000), Kregrel (1998) and Garber (1998)
7 Strictness in regulations for re launched SSFs from former SSFs are. 1) Costly bank/cash margin 2) Application of special 
margin instead of concentration margin, and 3) Holding of mark to market profit by exchange.

index. Second, unlike (Bae et al., 2004; Debasish 2009) this study makes use of ARIMA-EGARCH 
specification to measure the volatility for pre and post SSFs periods. They used partial adjustment 
model to study the relationship between market efficiency and volatility. Third, this study makes 
simultaneous use of Generalized Error Distribution (GED), student’s t along with normal distribution8

to incorporate the fat tails of financial time series data first time ever. Fourth, some studies9 have been 
performed in the context of Pakistan (with different institutional settings than other economies), when 
the equity derivatives were first introduced. Here the data has been used for resumption period with 
modified contract specification and expected more informed trader in the market than before.

 Following the introduction, this study is divided into the following sections. Section 2 
provides related literature review. Section 3 presents the data description and methodology. Section 4 
presents results, while discussing them separately for SSFs and non-SSFs. The study is concluded in 
section 5 by presentation of conclusion and policy implications.

Literature Review

 Although Ross (1976) and Hakansson (1982) had proposed in their respective studies that 
value of a stock should be influenced by the introduction of its own derivative, still SSFs contracts 
were not traded. In the 1990s, SSFs were introduced in Australia and Hong Kong. They were later 
introduced in other countries as well, e.g., UK, USA, South Africa, India, Pakistan and Malaysia etc. 

 Several studies have been conducted in different markets in order to understand the influence 
of parallel futures markets on dynamics of the underlying spot market. These studies report diverse set 
of results. The reasons for varying results depend on the geographical locations, methodology 
employed, data used for analysis, and period used for studying the impact. For example, Bae et al. 
(2004) investigate the impact of introduction of futures index on spot index. They made use data of 
KOSPI 200 constituent and non-KOSPI 200 stocks. In order to check the relationship between market 
efficiency and volatility across introduction of futures markets, they used partial adjustment model. 
This model theorizes that there is a direct relationship between market efficiency and volatility. They 
report that higher spot price volatility and lower market efficiency in non- KOSPI 200 stocks in 
relation to KOSPI 200 index stocks. On similar lines, Debasish (2009) also used partial adjustment 
model for this purpose in Indian context. He checks the introduction of NSE Nifty index futures 
trading and their consequent influence on underlying 10 stocks taken from underlying spot market. He

8 Bollerslev (1987), Baillie and Bollerslev (1989), Kaiser (1996) and Beine, Laurent and lecourt (2000), suggested the use of 
student’s t distribution. On the other hand, Nelson (1991), and Kaiser (1996) recommend generalized error distribution for such 
an instance, on hand.
9 Malik and Shah (2017), Khan and Abbas (2013), Khan, Shah and Abbas (2011), Khan and Hijazi (2009) and Khan (2006).

reports that futures trading decreases market/ trading efficiency and volatility simultaneously. This 
simultaneous decrease in market efficiency and volatility is characterized as gain and cost of introduc-
tion of futures markets. On similar lines, Malik and Shah (2017) study the introduction of SSFs on 
market efficiency and volatility in Pakistan’s context by using data from introduction episode. The 
study made use of CAPM augmented GJR – GARCH approach and conclude that introduction of 
SSFs have no impact on market efficiency and volatility. Tarique and Malik (2018) also report mixed 
results for economies abbreviated as BRICs.

 On the basis of empirical results regarding destabilizing impact of derivatives trading, previ-
ous studies could be divided into three categories. First category of studies10 suggests that introduc-
tion of futures trading increases volatility in the spot returns. This destabilizes the overall spot market. 
Second category of studies11 depicts inverse relationship between introduction of trading in deriva-
tives markets and volatility of underlying spot markets. This could be interpreted as introduction of 
futures market decreases the volatility and stabilizes the market. Finally, the third category of studies12  
reports no influence of introduction of futures trading on underlying spot market. 

 Studies13 in Pakistan’s market are inconclusive on SSFs trading and its relationship with 
underlying stocks. Generally speaking, at theoretical as well as empirical levels, the presence of paral-
lel futures markets and their relationship with underlying spot markets is still under debate. 

Data & Methodology

 In order to investigate the impact of futures markets on the dynamics of underlying spot 
market, several approaches have been used in event study methodology. Among these, two approach-
es have received considerable attention among the investigators and has been used by numerous 
studies14. One approach analyzes the pre- and post-futures data sets of SSFs stocks/ index futures / 

10 Harris (1989), Damodaran (1990), Schwert (1990), Lockwood and Linn (1990), Hou and Li (2014) and Xu and Wan (2015) 
11 De Beer (2009), Brown Hruska and Kuserk (1995) Santoni (1987) and Nath (2003)
12 Bohl and Siklos (2015), Board, Sandman and Sutcliffe (2001), Darrat and Rahman (1995), Becketti and Roberts (1990) 
Smith (1989) Conrad (1989) Grossman (1988) and Edwards (1988a, 1988b) Illueca and Lafuente (2003), Bessembinder and 
Seguin (1992), Darrat, Rahman and Zhong (2002), and Kyriacou and Sarno (1999)
13 Tarique and Malik (2018) Malik and Shah (2017), Malik and Shah (2016), Malik and Shah (2014), Malik and Shah (2013), 
Khan and Hijazi (2009), Khan (2006) and Khan, Shah and Abbas (2011)
14 For example, Malik and Shah (2017), Khan and Abbas (2013), Khan, Shah and Abbas (2011), Gahlot and Datta (2011), Chau 
et al. (2008), Mazouz (2007), McKenzie, Brailsford & Faff (2001), Bae et al. (2004), Galloway and Miler (1997), Antoniou and 
Homes (1995) etc.

options etc. While, other approach considers non-SSFs stocks as a control sample. Both of these 
approaches have pros and cons. In order to take benefit of both the approach, this study makes use of 
both approaches, while employing econometric technique of Mazouz and Bowe (2006). This study  
makes use of aforementioned approach to investigate the potential impact of resumption of SSFs on 
market efficiency and volatility. 

Market Efficiency Modeling

 Cox (1976) argue that existence of parallel futures markets creates and enhances the infor-
mation flows in the market. He asserts this argument with the help of and empirical evidence. Specifi-
cally, he claims that futures prices quickly adjust to the new information. Arbitrage mechanism in the 
market helps transfer this information to the spot market. Further, he argues that this will result in 
simultaneous increase in market efficiency and volatility. This argument is supported by the work of 
Ross (1989), who claims that under the assumption of arbitrage free economy, volatility is directly 
proportional to the rate of new information approaching the market. The study of Brorsen (1991) is 
also important with respect to this line of argument. Basically, he extended the argument of Brorsen, 
Oellermen, and Farris (1989), that futures market affects spot markets. This helps in adjustment of 
new information in speedy manner, which results in hike in price volatility in the short run. From the 
above studies, it can be hypothesized that while futures trading provides an additional venue for infor-
mation generation/ transmission, and that this information set is transferred /reflected in the spot 
prices, then this would be apparent in spot price volatility. Brorsen (1991) and Brorsen et al. (1989) 
provided a mathematical expression, which reflects the relationship between the spot prices (   t) and 
equilibrium prices (   *t). They named it partial adjustment process model, which is as follows:
                                                                                    ……………………..……………………………. (3.1.1)
                                                                                       ………………………………………………… (3.1.2)
Here, prices are measured using logarithms.        represents the change in stock price. The        is a 
disturbance term. Gamma γ is a constant, which assumes values between 0 and 1. Further, γ is 
represents the rate of speed. The speed with which market prices move towards equilibrium prices. 
Price adjustments are immediate, when γ takes the value 1, otherwise not. Decrease in γ with increase 
in market frictions is tantamount of market efficiency of any stock. Autoregressive model of the order 
1 for stock returns Rt (price changes        ) could be rearranged as follows:
                                                                            ………………………………………………………. (3.1.3)
In the equation 3.1.3, Rt-1 and μ_t are independent of each other, and unconditional variance of Rt and 
Rt-1 are same, and variation in Rt could be formulated as follows:
                                                         …………...………………………………………………. (3.1.4)

Var(μt) is the variation in equilibrium prices. This is used as a measure of information flow in prior 
studies15. Brorsen (1991) proposed that variance of equilibrium prices could be best estimated by 

15 Bae and Jo 1999; Jones, Kaul, and Lipson 1994; Ross, 1989; Skinner 1989

measuring variation in weekly/monthly price changes. 
The first order partial derivative of Var (Rt) with respect to γ can be written as follows:
                                                                
                                                                ………………………….……………………………. (3.1.5)

Equation (3.1.5) is a mathematical expression of direct relationship between market efficiency and 
spot price volatility. This could be interpreted as if market efficiency increases, the spot market 
volatility of the underlying stock will also increase. 

 This study calculates calculation of Degree of Market Efficiency (DME) for each stock in pre 
and post periods separately. For comparison from pre- to post-futures change in market efficiency, 
paired sample t-test is used.

Volatility Modeling

 The Exponential16 Generalized Autoregressive Heteroscedasticity (EGARCH) process 
framework was introduced by Nelson (1991). As an extension of GARCH genre of models, EGARCH 
takes care of asymmetric effect induced by negative and positive shocks. Nelson’s EGARCH model 
could be expressed as follows:
Let Y_(t  )depicts the day end closing price at time t, which assumes values t=1, 2, 3….T. As a general 
rule, the rate of return is computed as follows:
Rt=log (Yt/Yt-1)……………………………………………………………................................ (3.2.1)
In equation 3.2.1, Rt is the rate of return from holding the stock from time t-1 to time t. To calculate 
the volatility of the returns, this study makes use of The ARMA (k, l)-EGARCH framework, which 
could be presented as follows:

                                                                    .................................................................................. (3.2.2)
                                                                                                                       
                                                                                                                               …………...… (3.2.3)

Underlying Error Distribution

 Engle (1982) assumed the error term to follow normal distribution in the GARCH process. 
Bollerslev (1986) extended the work of Engle (1982). He added lagged conditional variance in the 
variance equation of the framework. He pointed out that lagged condtional variance should also be 

16 GARCH stands for Generalized Autoregressive Conditional Heteroscedasticity. This model is used to estimate and predict 
variation in the asset series. EGARCH is an asymmetric extension of GARCH genre of models.

ty and stationarity of the underlying stock returns distribution. The skewedness, kurtosis and JB report 
that null hypothesis of normality of underlying distribution was rejected or not in each case. The 
aforementioned tables also indicate the absence of unit root in each return series using ADF test. Box 
and Jenkins methodology was used for selection of mean equation ARIMA-EGARCH model. Several 
provisional equations with varying ARMA orders have been estimated. This order was used after 
carefully examining the depending upon the Autocorrelation Function (ACF) and Partial Autocorrela-
tion Function (PACF). For each stock, ARMA equations with least Akaike Information Criterion 
(AIC) and Schwarz’s Bayesian Information Criterion (SIC) are selected for later incorporation in 
ARMA-EGARCH model to measure volatility change. In addition, skewedness, kurtosis, JB test and 
ARCH effect were examined for further analysis of normality and heteroscedasticity effect.

 Results for the market efficiency model are reported in Table 2A, using the partial adjustment 
process model (equation 3.1.1). The Table reports that degree of market efficiency “γ” (for each stock, 
it is calculated for pre and post periods for both SSFs and Non SSFs). Comparison of “γ” shows that 
out of eighteen SSFs, market efficiency has increased for 10 stocks, while it has decreased in the 
remaining eight stocks. On the other hand, application of similar approach to non-SSFs, resulted an 
increase in seven stocks, and decrease is observed in remaining nine stocks. Table 2B reports compari-
son between degree of market efficiency for pre and post periods. Paired sample t-test show insignifi-
cant difference between pre and post periods for both SSFs and non-SSFs. On the other hand, volatili-
ty is measured using ARIMA- EGARCH model (3.2.2 & 3.2.3), underlying different distributional 
assumptions for both SSFs and non-SSFs.

 Finally, ARIMA-EGARCH model (equations 3.2.2 & 3.2.3) is applied with dummy variable 
assuming value “1” for pre and value “0” for post period, on each stock, using normal, GED, and t 
distribution, which ever fitted the best on the basis of JB, skewness and kurtosis. Results are shown in 
Table 3 and 4. For SSFs, an insignificant increase is observed for 15 stocks while an insignificant 
decrease is seen in remaining three SSFs stocks. Moreover, for Non-SSFs, an insignificant increase is 
evident in case of 11 stocks and significant increase in only one stock while insignificant decrease in 
remaining four Non-SSFs stocks.

 Therefore, it may be interpreted that an insignificant change has been observed, both, in 
DME and volatility. Furthermore, Z test is used to check whether proportion of simultaneously 
increasing DME and volatility is different from simultaneously decreasing DME and volatility. For 
SSFs, Tables 5 and 6 report the proportion of stocks with increasing DME and volatility are signifi-
cantly different (greater) than the ones with decreasing DME and volatility at 10% level of signifi-
cance. The same test resulted in an insignificant difference for Non-SSFs. This study reports contrast-
ing results from Bae et al. (2004) and Debasish (2009) that report simultaneous increase in former 
case and simultaneous decrease in later case for both market efficiency and volatility. The study 
provides similar results, as were provided by Becketti and Roberts (1990) that increased regulations 
might increase the costs to the market participants, when their destabilizing impact has not been substantiated. 

Conclusion

 Primarily, this study examined the influence of relaunching of SSFs on market efficiency and 
price volatility of counterparts in the spot market in PSX. The study used several econometric specifi-
cations for ARIMA – EGARCH process. Overall, the results of the study do not show consistent 
patterns in potential change in market efficiency and volatility. This study employed control sample 
methodology while examining the influence of resumed SSFs. Once again, the results of the study fail 
to report consistent pattern in the price volatility and efficiency of non- SSFs stocks. By analyzing 
both SSFs and non-SSFs, it could be narrated that the results of this study are in line with some of the 
prior studies. Further, it could be concluded from the discussion that trading in SSFs should not neces-
sarily be linked with futures markets. There could be two potential reasons for these results. First, the 
stringent regulations of newer SSFs helped in reducing the beneficial destabilization of the market. 
Second, the allegations against former SSFs did not have any value. Apart from these two main 
reasons, there could be other reasons for potential changes as well. For example, stock, industry or 
macroeconomic factors. 

 This study reports little or no impact of parallel futures markets in destabilizing the underly-
ing market. It can be concluded that circuit breakers and high margin rates can be useful for some 
other reasons, while their depressing impact on the trading volume of futures is unlikely to reduce the 
stock market volatility. 

 It is important to highlight that futures are still in its infancy phase. The rules and regulations 
for cash settled index options contracts are under review. The findings of this study might have impli-
cations for both of these situations. Yet, the findings of this study should be interpreted with care. It is 
possible that SSFs have no destabilizing effect on spot market as our results recommend; still, it is also 
conceivable that the SECP is very conservative in its strategy for selection of SSFs’ stocks and design-
ing stringent regulations for futures’ trading, thereby restraining the role of futures in destabilizing the 
underlying spot market. Such alternative explanations for no-destabilizing effect of futures on under-
lying spot market in KSE can be investigated in future research studies. Such an investigation is 
imperative because if futures are not the reason for destabilization in the spot market, then excessive 
stringent regulations are not desirable because they reduce the liquidity and efficiency of the overall 
market. 

 

Table 1
Descriptive statistics for SSFs and Non-SSFs stocks

Note. This Table presents Descriptive statistics for SSFs and Non-SSFs in Panel A & B. Skewness 
(Sk), Kurtosis (KT), Jarque – Berra (JB) and Augmented Dicky Fuller (ADF) test are presented in this 
Table. 

Table 2A
Degree of Market Efficiency for SSFs and Non-SSFs

Note. This table presents the Degree of Market Efficiency for both SSFs and Non-SSFs. The Panel A 
& B present DME for before and after the event date, while depicting the change in the form of 
increase/decrease.

Table 2B
Paired Sample T Test for Pre to Post Degree of Market Efficiency Change

 
Table 3
ARIMA-EGARCH MODEL FOR SSFs

Note. This Table presents the results of ARIMA – GARCH model for SSFs only. The underlying error 
distributions are Normal, student’s t and GED.

 

Table 4
ARIMA-EGARCH MODEL FOR Non-SSFs

Note. This Table presents the results of ARIMA – GARCH model for Non-SSFs only. The underlying 
error distributions are Normal, student’s t and GED.
 
Table 5
Simultaneously Increasing and Decreasing Volatility and DME

Note. This Table presents number of stocks with simultaneous changes in volatility and DME changes.

Table 6
Comparison of simultaneously increasing and decreasing Volatility and DME

 

Note: This Table shows results of Z test. Z test is used to check that whether proportion of simultane-
ously DME and volatility is different from simultaneously decreasing DME and volatility 
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Abstract

To curb the negative effects of Global Financial Crisis (GFC) in 2008, the regulatory bodies of 
Pakistan Stock Exchange (PSX) banned trading in the stock market. Trading in several financial 
instruments suffered due to this unavoidable situation. On the recommendations of CFS MK II review 
committee, trading in futures markets were also halted. As the situation got better, trading in the stock 
market resumed. With this, trading in Single Stock Futures (SSFs) resumed on July 27, 2009 with 
stringent regulatory requirements than before. This situation makes it important to investigate the role 
of newer SSFs with stringent regulations. This study investigates the stakeholders’ claims on destabi-
lizing ability of futures markets in this crucial stage. This is done by examining the impact of resump-
tion of trading in SSFs contracts with stringent regulations on the market efficiency and volatility of 
the stock prices of the underlying counterparts. The results of this study do not present any significant 
change in the market efficiency and volatility of SSFs’ underlying stocks and Non-SSFs’ stocks. This 
study has two implications. First, the SSFs did not play any part in destabilization of Pakistan’s Stock 
market during GFC. Second, the stringent regulations have helped mitigate the destabilizing ability 
of futures markets in Pakistan.
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Introduction

 Equity derivatives4 are newer financial instruments, which have different trading regulations 
from other already available financial instruments in the market. As a rule, the introduction of futures 
markets in any economy provides solution to two concerns. First, it provides the investors/traders with 
an opportunity to hedge the risk inherent in the future. The participants of the market are always 
interested in transferring the risk to others. Second, futures as a product provide much necessary 
liquidity to the market. This argument leads the researchers to hypothesize that the presence of parallel 
futures can enhance the market efficiency of the stock market as well. The introduction of futures 
markets and their impact on different dynamics of the market has gained attention of the regulators, 
practitioners and academicians alike since their formal introduction in 1970s. Several methodological 
approaches and econometric techniques have been used to answer the question of their destabilizing 
ability for the financial market as a whole. 

 With respect to market efficiency, a theoretical explanation against future markets is the 
destabilization aspect of future trading. It is argued that parallel futures markets provide an additional 
channel of information. This channel not only helps in development of new information but also 
routes this information to the underlying spot market. This increment in magnitude and speed of infor-
mation can result in hyper volatility in the market (Cox 1976; Ross 1989). They assert that the new 
information takes lesser time to adjust in futures prices than their underlying counterparts. Through 
arbitrage mechanism, this information flows to the underlying market. This adds to market efficiency 
of the underlying market, while enhancing the volatility of the prices. Bae, Kwon and Park (2004) 
studies this relationship in Korean Market by using Partial Adjustment Model. The same was replicat-
ed in Indian Context by Debasish (2009). Both used index futures for the subject purpose.

 This study derives its significance from the following aspects: Malik and Shah (2017) report 
that former SSFs did not play any role in destabilizing (in terms of market efficiency and volatility) 
the overall market. This study extends on that study and takes into account the case of resumption of 
SSFs. Further, the debate on alleged destabilization caused by SSFs intensified in Pakistani market 
after the financial crisis of 2005 and 2008. Consequently, prevailing futures markets were blamed as 
one of the factors of the crisis (Khan 2006; Naz 2011). With respect to GFC of 2008, similar claims 
were made by international authors. For example, Simkovic (2009) asserts that Credit Default Swaps 
(CDS), Collateralized Debt Obligations (CDOs) and Mortgage Backed Securities (MBS) had their 
share in the GFC. Recent Studies5  show that financial crisis in one country has spill over impact, and 
it affects the financial markets in other economies. These studies assert that misuse of derivatives 
provides basis for financial crises, and become reasons for accelerated capital outflows. This enhances 

4 Throughout this study, the terms derivatives and futures are used interchangeably
5 Lien and Zhang, 2008, Krugman (2003), De Bandt and Hartmann (2000) and Wolf (1999) etc

the flow in the international capital, which sets the tone of crisis by making uncertain. Several studies 6   
in emerging markets provide mixed characteristics of futures markets. These studies highlight their 
positive and negative roles before and amid crisis. Ahmad, Shah, and Shah (2010) point out the 
relevance of this debate in local context. These situations warrant investigation for the role of futures 
in the market.

 The introduction of SSFs in Pakistan Stock Exchange (PSX) goes back to July 1, 2001. SSFs 
with different maturities were launched at different time intervals. First off, SSFs with maturity of one 
month were introduced. Later SSFs with maturity of 60 days and 90 days were also introduced. The 
investor/trader of the market took some time to realize the value and importance of trading in SSFs. 
The trading volume grew significantly after first few years of low levels of trading volume in SSFs. 
In 2004 and 2005, trading in SSFs constituted 40% of the overall trading volume of PSX. The pros 
and cons of trading in futures remained an important topic before, amid and after the GFC. The 
Pakistan’s local market also witnessed the shocks of GFC.

 Following GFC, the trading in PSX was also halted for some time. The trading in SSFs were 
resumed on July 27, 2009. The newer SSFs had different features7 and improved risk management 
measures. The tightening of rules for SSFs is not backed by any empirical study. To decrease the effect 
of futures markets on stock market volatility, stringent regulations have been adopted for resumed 
SSFs. While these stringent regulations may or may not reduce the overall volatility of the market, 
they definitely will add costs to the market participants of futures markets. Since regulations are 
costly, it is important to study the potential impact of parallel futures markets on stock market volatili-
ty. Therefore, there is a need to assess this transitional situation. The outcomes of this study will be 
important to regulators and officials in improving contract specifications and trading mechanism for 
derivatives contracts. This will improve the features of futures as a better risk management tool. The 
objective of this study is to investigate the impact of resumption of SSFs contracts trading on market 
efficiency and volatility (tradeoff between gain & loss). 

 This study contributes to the literature of futures markets in the following ways. First, in their 
studies (Bae et al., 2004; Debasish 2009) used the futures index data to investigate the simultaneous 
change in market efficiency and volatility (Following the arguments of Cox 1976; Ross 1989) in 
Korean and Indian stock markets, while this study makes use of SSFs for the said purpose. The use of 
SSFs over index futures by this study has following rationales, which could be confirmed from the 
study of McKenzie, Brailsford, and Faff (2001). 1) Exact impact would be more evident by the use of 
SSFs over Index, which cannot be traded directly. 2) Easy/flexible application of rules on SSFs than

6 IMF (2002), Dodd (2000), Kregrel (1998) and Garber (1998)
7 Strictness in regulations for re launched SSFs from former SSFs are. 1) Costly bank/cash margin 2) Application of special 
margin instead of concentration margin, and 3) Holding of mark to market profit by exchange.

index. Second, unlike (Bae et al., 2004; Debasish 2009) this study makes use of ARIMA-EGARCH 
specification to measure the volatility for pre and post SSFs periods. They used partial adjustment 
model to study the relationship between market efficiency and volatility. Third, this study makes 
simultaneous use of Generalized Error Distribution (GED), student’s t along with normal distribution8

to incorporate the fat tails of financial time series data first time ever. Fourth, some studies9 have been 
performed in the context of Pakistan (with different institutional settings than other economies), when 
the equity derivatives were first introduced. Here the data has been used for resumption period with 
modified contract specification and expected more informed trader in the market than before.

 Following the introduction, this study is divided into the following sections. Section 2 
provides related literature review. Section 3 presents the data description and methodology. Section 4 
presents results, while discussing them separately for SSFs and non-SSFs. The study is concluded in 
section 5 by presentation of conclusion and policy implications.

Literature Review

 Although Ross (1976) and Hakansson (1982) had proposed in their respective studies that 
value of a stock should be influenced by the introduction of its own derivative, still SSFs contracts 
were not traded. In the 1990s, SSFs were introduced in Australia and Hong Kong. They were later 
introduced in other countries as well, e.g., UK, USA, South Africa, India, Pakistan and Malaysia etc. 

 Several studies have been conducted in different markets in order to understand the influence 
of parallel futures markets on dynamics of the underlying spot market. These studies report diverse set 
of results. The reasons for varying results depend on the geographical locations, methodology 
employed, data used for analysis, and period used for studying the impact. For example, Bae et al. 
(2004) investigate the impact of introduction of futures index on spot index. They made use data of 
KOSPI 200 constituent and non-KOSPI 200 stocks. In order to check the relationship between market 
efficiency and volatility across introduction of futures markets, they used partial adjustment model. 
This model theorizes that there is a direct relationship between market efficiency and volatility. They 
report that higher spot price volatility and lower market efficiency in non- KOSPI 200 stocks in 
relation to KOSPI 200 index stocks. On similar lines, Debasish (2009) also used partial adjustment 
model for this purpose in Indian context. He checks the introduction of NSE Nifty index futures 
trading and their consequent influence on underlying 10 stocks taken from underlying spot market. He

8 Bollerslev (1987), Baillie and Bollerslev (1989), Kaiser (1996) and Beine, Laurent and lecourt (2000), suggested the use of 
student’s t distribution. On the other hand, Nelson (1991), and Kaiser (1996) recommend generalized error distribution for such 
an instance, on hand.
9 Malik and Shah (2017), Khan and Abbas (2013), Khan, Shah and Abbas (2011), Khan and Hijazi (2009) and Khan (2006).

reports that futures trading decreases market/ trading efficiency and volatility simultaneously. This 
simultaneous decrease in market efficiency and volatility is characterized as gain and cost of introduc-
tion of futures markets. On similar lines, Malik and Shah (2017) study the introduction of SSFs on 
market efficiency and volatility in Pakistan’s context by using data from introduction episode. The 
study made use of CAPM augmented GJR – GARCH approach and conclude that introduction of 
SSFs have no impact on market efficiency and volatility. Tarique and Malik (2018) also report mixed 
results for economies abbreviated as BRICs.

 On the basis of empirical results regarding destabilizing impact of derivatives trading, previ-
ous studies could be divided into three categories. First category of studies10 suggests that introduc-
tion of futures trading increases volatility in the spot returns. This destabilizes the overall spot market. 
Second category of studies11 depicts inverse relationship between introduction of trading in deriva-
tives markets and volatility of underlying spot markets. This could be interpreted as introduction of 
futures market decreases the volatility and stabilizes the market. Finally, the third category of studies12  
reports no influence of introduction of futures trading on underlying spot market. 

 Studies13 in Pakistan’s market are inconclusive on SSFs trading and its relationship with 
underlying stocks. Generally speaking, at theoretical as well as empirical levels, the presence of paral-
lel futures markets and their relationship with underlying spot markets is still under debate. 

Data & Methodology

 In order to investigate the impact of futures markets on the dynamics of underlying spot 
market, several approaches have been used in event study methodology. Among these, two approach-
es have received considerable attention among the investigators and has been used by numerous 
studies14. One approach analyzes the pre- and post-futures data sets of SSFs stocks/ index futures / 

10 Harris (1989), Damodaran (1990), Schwert (1990), Lockwood and Linn (1990), Hou and Li (2014) and Xu and Wan (2015) 
11 De Beer (2009), Brown Hruska and Kuserk (1995) Santoni (1987) and Nath (2003)
12 Bohl and Siklos (2015), Board, Sandman and Sutcliffe (2001), Darrat and Rahman (1995), Becketti and Roberts (1990) 
Smith (1989) Conrad (1989) Grossman (1988) and Edwards (1988a, 1988b) Illueca and Lafuente (2003), Bessembinder and 
Seguin (1992), Darrat, Rahman and Zhong (2002), and Kyriacou and Sarno (1999)
13 Tarique and Malik (2018) Malik and Shah (2017), Malik and Shah (2016), Malik and Shah (2014), Malik and Shah (2013), 
Khan and Hijazi (2009), Khan (2006) and Khan, Shah and Abbas (2011)
14 For example, Malik and Shah (2017), Khan and Abbas (2013), Khan, Shah and Abbas (2011), Gahlot and Datta (2011), Chau 
et al. (2008), Mazouz (2007), McKenzie, Brailsford & Faff (2001), Bae et al. (2004), Galloway and Miler (1997), Antoniou and 
Homes (1995) etc.

options etc. While, other approach considers non-SSFs stocks as a control sample. Both of these 
approaches have pros and cons. In order to take benefit of both the approach, this study makes use of 
both approaches, while employing econometric technique of Mazouz and Bowe (2006). This study  
makes use of aforementioned approach to investigate the potential impact of resumption of SSFs on 
market efficiency and volatility. 

Market Efficiency Modeling

 Cox (1976) argue that existence of parallel futures markets creates and enhances the infor-
mation flows in the market. He asserts this argument with the help of and empirical evidence. Specifi-
cally, he claims that futures prices quickly adjust to the new information. Arbitrage mechanism in the 
market helps transfer this information to the spot market. Further, he argues that this will result in 
simultaneous increase in market efficiency and volatility. This argument is supported by the work of 
Ross (1989), who claims that under the assumption of arbitrage free economy, volatility is directly 
proportional to the rate of new information approaching the market. The study of Brorsen (1991) is 
also important with respect to this line of argument. Basically, he extended the argument of Brorsen, 
Oellermen, and Farris (1989), that futures market affects spot markets. This helps in adjustment of 
new information in speedy manner, which results in hike in price volatility in the short run. From the 
above studies, it can be hypothesized that while futures trading provides an additional venue for infor-
mation generation/ transmission, and that this information set is transferred /reflected in the spot 
prices, then this would be apparent in spot price volatility. Brorsen (1991) and Brorsen et al. (1989) 
provided a mathematical expression, which reflects the relationship between the spot prices (   t) and 
equilibrium prices (   *t). They named it partial adjustment process model, which is as follows:
                                                                                    ……………………..……………………………. (3.1.1)
                                                                                       ………………………………………………… (3.1.2)
Here, prices are measured using logarithms.        represents the change in stock price. The        is a 
disturbance term. Gamma γ is a constant, which assumes values between 0 and 1. Further, γ is 
represents the rate of speed. The speed with which market prices move towards equilibrium prices. 
Price adjustments are immediate, when γ takes the value 1, otherwise not. Decrease in γ with increase 
in market frictions is tantamount of market efficiency of any stock. Autoregressive model of the order 
1 for stock returns Rt (price changes        ) could be rearranged as follows:
                                                                            ………………………………………………………. (3.1.3)
In the equation 3.1.3, Rt-1 and μ_t are independent of each other, and unconditional variance of Rt and 
Rt-1 are same, and variation in Rt could be formulated as follows:
                                                         …………...………………………………………………. (3.1.4)

Var(μt) is the variation in equilibrium prices. This is used as a measure of information flow in prior 
studies15. Brorsen (1991) proposed that variance of equilibrium prices could be best estimated by 

15 Bae and Jo 1999; Jones, Kaul, and Lipson 1994; Ross, 1989; Skinner 1989

measuring variation in weekly/monthly price changes. 
The first order partial derivative of Var (Rt) with respect to γ can be written as follows:
                                                                
                                                                ………………………….……………………………. (3.1.5)

Equation (3.1.5) is a mathematical expression of direct relationship between market efficiency and 
spot price volatility. This could be interpreted as if market efficiency increases, the spot market 
volatility of the underlying stock will also increase. 

 This study calculates calculation of Degree of Market Efficiency (DME) for each stock in pre 
and post periods separately. For comparison from pre- to post-futures change in market efficiency, 
paired sample t-test is used.

Volatility Modeling

 The Exponential16 Generalized Autoregressive Heteroscedasticity (EGARCH) process 
framework was introduced by Nelson (1991). As an extension of GARCH genre of models, EGARCH 
takes care of asymmetric effect induced by negative and positive shocks. Nelson’s EGARCH model 
could be expressed as follows:
Let Y_(t  )depicts the day end closing price at time t, which assumes values t=1, 2, 3….T. As a general 
rule, the rate of return is computed as follows:
Rt=log (Yt/Yt-1)……………………………………………………………................................ (3.2.1)
In equation 3.2.1, Rt is the rate of return from holding the stock from time t-1 to time t. To calculate 
the volatility of the returns, this study makes use of The ARMA (k, l)-EGARCH framework, which 
could be presented as follows:

                                                                    .................................................................................. (3.2.2)
                                                                                                                       
                                                                                                                               …………...… (3.2.3)

Underlying Error Distribution

 Engle (1982) assumed the error term to follow normal distribution in the GARCH process. 
Bollerslev (1986) extended the work of Engle (1982). He added lagged conditional variance in the 
variance equation of the framework. He pointed out that lagged condtional variance should also be 

16 GARCH stands for Generalized Autoregressive Conditional Heteroscedasticity. This model is used to estimate and predict 
variation in the asset series. EGARCH is an asymmetric extension of GARCH genre of models.

ty and stationarity of the underlying stock returns distribution. The skewedness, kurtosis and JB report 
that null hypothesis of normality of underlying distribution was rejected or not in each case. The 
aforementioned tables also indicate the absence of unit root in each return series using ADF test. Box 
and Jenkins methodology was used for selection of mean equation ARIMA-EGARCH model. Several 
provisional equations with varying ARMA orders have been estimated. This order was used after 
carefully examining the depending upon the Autocorrelation Function (ACF) and Partial Autocorrela-
tion Function (PACF). For each stock, ARMA equations with least Akaike Information Criterion 
(AIC) and Schwarz’s Bayesian Information Criterion (SIC) are selected for later incorporation in 
ARMA-EGARCH model to measure volatility change. In addition, skewedness, kurtosis, JB test and 
ARCH effect were examined for further analysis of normality and heteroscedasticity effect.

 Results for the market efficiency model are reported in Table 2A, using the partial adjustment 
process model (equation 3.1.1). The Table reports that degree of market efficiency “γ” (for each stock, 
it is calculated for pre and post periods for both SSFs and Non SSFs). Comparison of “γ” shows that 
out of eighteen SSFs, market efficiency has increased for 10 stocks, while it has decreased in the 
remaining eight stocks. On the other hand, application of similar approach to non-SSFs, resulted an 
increase in seven stocks, and decrease is observed in remaining nine stocks. Table 2B reports compari-
son between degree of market efficiency for pre and post periods. Paired sample t-test show insignifi-
cant difference between pre and post periods for both SSFs and non-SSFs. On the other hand, volatili-
ty is measured using ARIMA- EGARCH model (3.2.2 & 3.2.3), underlying different distributional 
assumptions for both SSFs and non-SSFs.

 Finally, ARIMA-EGARCH model (equations 3.2.2 & 3.2.3) is applied with dummy variable 
assuming value “1” for pre and value “0” for post period, on each stock, using normal, GED, and t 
distribution, which ever fitted the best on the basis of JB, skewness and kurtosis. Results are shown in 
Table 3 and 4. For SSFs, an insignificant increase is observed for 15 stocks while an insignificant 
decrease is seen in remaining three SSFs stocks. Moreover, for Non-SSFs, an insignificant increase is 
evident in case of 11 stocks and significant increase in only one stock while insignificant decrease in 
remaining four Non-SSFs stocks.

 Therefore, it may be interpreted that an insignificant change has been observed, both, in 
DME and volatility. Furthermore, Z test is used to check whether proportion of simultaneously 
increasing DME and volatility is different from simultaneously decreasing DME and volatility. For 
SSFs, Tables 5 and 6 report the proportion of stocks with increasing DME and volatility are signifi-
cantly different (greater) than the ones with decreasing DME and volatility at 10% level of signifi-
cance. The same test resulted in an insignificant difference for Non-SSFs. This study reports contrast-
ing results from Bae et al. (2004) and Debasish (2009) that report simultaneous increase in former 
case and simultaneous decrease in later case for both market efficiency and volatility. The study 
provides similar results, as were provided by Becketti and Roberts (1990) that increased regulations 
might increase the costs to the market participants, when their destabilizing impact has not been substantiated. 

Conclusion

 Primarily, this study examined the influence of relaunching of SSFs on market efficiency and 
price volatility of counterparts in the spot market in PSX. The study used several econometric specifi-
cations for ARIMA – EGARCH process. Overall, the results of the study do not show consistent 
patterns in potential change in market efficiency and volatility. This study employed control sample 
methodology while examining the influence of resumed SSFs. Once again, the results of the study fail 
to report consistent pattern in the price volatility and efficiency of non- SSFs stocks. By analyzing 
both SSFs and non-SSFs, it could be narrated that the results of this study are in line with some of the 
prior studies. Further, it could be concluded from the discussion that trading in SSFs should not neces-
sarily be linked with futures markets. There could be two potential reasons for these results. First, the 
stringent regulations of newer SSFs helped in reducing the beneficial destabilization of the market. 
Second, the allegations against former SSFs did not have any value. Apart from these two main 
reasons, there could be other reasons for potential changes as well. For example, stock, industry or 
macroeconomic factors. 

 This study reports little or no impact of parallel futures markets in destabilizing the underly-
ing market. It can be concluded that circuit breakers and high margin rates can be useful for some 
other reasons, while their depressing impact on the trading volume of futures is unlikely to reduce the 
stock market volatility. 

 It is important to highlight that futures are still in its infancy phase. The rules and regulations 
for cash settled index options contracts are under review. The findings of this study might have impli-
cations for both of these situations. Yet, the findings of this study should be interpreted with care. It is 
possible that SSFs have no destabilizing effect on spot market as our results recommend; still, it is also 
conceivable that the SECP is very conservative in its strategy for selection of SSFs’ stocks and design-
ing stringent regulations for futures’ trading, thereby restraining the role of futures in destabilizing the 
underlying spot market. Such alternative explanations for no-destabilizing effect of futures on under-
lying spot market in KSE can be investigated in future research studies. Such an investigation is 
imperative because if futures are not the reason for destabilization in the spot market, then excessive 
stringent regulations are not desirable because they reduce the liquidity and efficiency of the overall 
market. 

 

Table 1
Descriptive statistics for SSFs and Non-SSFs stocks

Note. This Table presents Descriptive statistics for SSFs and Non-SSFs in Panel A & B. Skewness 
(Sk), Kurtosis (KT), Jarque – Berra (JB) and Augmented Dicky Fuller (ADF) test are presented in this 
Table. 

Table 2A
Degree of Market Efficiency for SSFs and Non-SSFs

Note. This table presents the Degree of Market Efficiency for both SSFs and Non-SSFs. The Panel A 
& B present DME for before and after the event date, while depicting the change in the form of 
increase/decrease.

Table 2B
Paired Sample T Test for Pre to Post Degree of Market Efficiency Change

 
Table 3
ARIMA-EGARCH MODEL FOR SSFs

Note. This Table presents the results of ARIMA – GARCH model for SSFs only. The underlying error 
distributions are Normal, student’s t and GED.

 

Table 4
ARIMA-EGARCH MODEL FOR Non-SSFs

Note. This Table presents the results of ARIMA – GARCH model for Non-SSFs only. The underlying 
error distributions are Normal, student’s t and GED.
 
Table 5
Simultaneously Increasing and Decreasing Volatility and DME

Note. This Table presents number of stocks with simultaneous changes in volatility and DME changes.

Table 6
Comparison of simultaneously increasing and decreasing Volatility and DME

 

Note: This Table shows results of Z test. Z test is used to check that whether proportion of simultane-
ously DME and volatility is different from simultaneously decreasing DME and volatility 
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accounted for, while estimating or predicting the conditional variance. Both used Maximum Likeli-
hood (ML) approach for estimation purposes. ML approach states that parameters are conditional 
upon sample information. And that, probability density is a function of parameters. Normal distribu-
tion is widely used. However, the stock returns rarely follow normal distribution. This could be 
observed by checking the descriptive statistics of the stock returns and its normality tests. Weiss 
(1986) Bollerslev and Wooldridge (1992) are of the opinion that Quasi Maximum Likelihood (QML) 
is consistent, if and only if, the conditional mean and conditional variance are specified correctly. This 
situation changes on departure of error term away from normality. With this line of argument, Engle 
and Rivera (1991) established that QML provides consistent results. However, it becomes inefficient 
for non-normal distribution. The degree of inefficiency is more when the distribution of a variable 
departs away from normal distribution. This has raised serious concerns over the normality assump-
tion of error term in estimation of models. This situation has led the researchers for consideration of 
other non-normal distributions in parametric analysis. Some other distributions (e.g., GED, student’s 
t etc.) have been used in the literature to take care of this issue. For this study Student’s t distribution 
(Bollerslev 1987) and GED (Nelson 1991) have also been utilized.  This has helped in taking care of 
thick tails.

 Finally, Z-test will be used to compare the proportions of simultaneous increase or decrease 
of DME and volatility.

Data Description

 SSFs were launched on July 10, 2001 in PSX. This started with contract listing of ten stocks. 
However, SECP kept on reviewing the contracts’ listing on timely basis, which resulted in listing of 
more contracts on PSX. By 2008, the total contracts listed as SSFs amounted to 46. When GFC hit the 
PSX, the whole market remained suspended for few months. Trading in SSFs also remained suspend-
ed few months. After recovery from the critical situation caused by GFC, the market was resumed. 
Alongside others, trading in 18 SSFs were relaunched on July 27, 2009. This time regulation for 
trading in SSFs were stricter than before. This study focuses on resumption episode, which had 
stringent regulations thatn former SSFs. For analysis purpose, the study makes use of one year daily 
closing prices’ observations are used. This dataset is used to investigate the impact of SSFs on market 
efficiency and volatility of the underlying stocks. This data is collected from online database 
(www.brecorder.com).

Analysis & Discussion

  GARCH stands for Generalized Autoregressive Conditional Heteroscedasticity. This model is used 
to estimate and predict variation in the asset series. EGARCH is an asymmetric extension of GARCH 
genre of models. The results are presented in descriptive and inferential statistics form. Table 1 
reports the descriptive of SSFs and non-SSFs. Skewedness and kurtosis are presented along with 
Jarque Berra (JB) and Augumented Dicky Fuller (ADF) tests, which are used to examine the normali-
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Abstract

To curb the negative effects of Global Financial Crisis (GFC) in 2008, the regulatory bodies of 
Pakistan Stock Exchange (PSX) banned trading in the stock market. Trading in several financial 
instruments suffered due to this unavoidable situation. On the recommendations of CFS MK II review 
committee, trading in futures markets were also halted. As the situation got better, trading in the stock 
market resumed. With this, trading in Single Stock Futures (SSFs) resumed on July 27, 2009 with 
stringent regulatory requirements than before. This situation makes it important to investigate the role 
of newer SSFs with stringent regulations. This study investigates the stakeholders’ claims on destabi-
lizing ability of futures markets in this crucial stage. This is done by examining the impact of resump-
tion of trading in SSFs contracts with stringent regulations on the market efficiency and volatility of 
the stock prices of the underlying counterparts. The results of this study do not present any significant 
change in the market efficiency and volatility of SSFs’ underlying stocks and Non-SSFs’ stocks. This 
study has two implications. First, the SSFs did not play any part in destabilization of Pakistan’s Stock 
market during GFC. Second, the stringent regulations have helped mitigate the destabilizing ability 
of futures markets in Pakistan.
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Introduction

 Equity derivatives4 are newer financial instruments, which have different trading regulations 
from other already available financial instruments in the market. As a rule, the introduction of futures 
markets in any economy provides solution to two concerns. First, it provides the investors/traders with 
an opportunity to hedge the risk inherent in the future. The participants of the market are always 
interested in transferring the risk to others. Second, futures as a product provide much necessary 
liquidity to the market. This argument leads the researchers to hypothesize that the presence of parallel 
futures can enhance the market efficiency of the stock market as well. The introduction of futures 
markets and their impact on different dynamics of the market has gained attention of the regulators, 
practitioners and academicians alike since their formal introduction in 1970s. Several methodological 
approaches and econometric techniques have been used to answer the question of their destabilizing 
ability for the financial market as a whole. 

 With respect to market efficiency, a theoretical explanation against future markets is the 
destabilization aspect of future trading. It is argued that parallel futures markets provide an additional 
channel of information. This channel not only helps in development of new information but also 
routes this information to the underlying spot market. This increment in magnitude and speed of infor-
mation can result in hyper volatility in the market (Cox 1976; Ross 1989). They assert that the new 
information takes lesser time to adjust in futures prices than their underlying counterparts. Through 
arbitrage mechanism, this information flows to the underlying market. This adds to market efficiency 
of the underlying market, while enhancing the volatility of the prices. Bae, Kwon and Park (2004) 
studies this relationship in Korean Market by using Partial Adjustment Model. The same was replicat-
ed in Indian Context by Debasish (2009). Both used index futures for the subject purpose.

 This study derives its significance from the following aspects: Malik and Shah (2017) report 
that former SSFs did not play any role in destabilizing (in terms of market efficiency and volatility) 
the overall market. This study extends on that study and takes into account the case of resumption of 
SSFs. Further, the debate on alleged destabilization caused by SSFs intensified in Pakistani market 
after the financial crisis of 2005 and 2008. Consequently, prevailing futures markets were blamed as 
one of the factors of the crisis (Khan 2006; Naz 2011). With respect to GFC of 2008, similar claims 
were made by international authors. For example, Simkovic (2009) asserts that Credit Default Swaps 
(CDS), Collateralized Debt Obligations (CDOs) and Mortgage Backed Securities (MBS) had their 
share in the GFC. Recent Studies5  show that financial crisis in one country has spill over impact, and 
it affects the financial markets in other economies. These studies assert that misuse of derivatives 
provides basis for financial crises, and become reasons for accelerated capital outflows. This enhances 

4 Throughout this study, the terms derivatives and futures are used interchangeably
5 Lien and Zhang, 2008, Krugman (2003), De Bandt and Hartmann (2000) and Wolf (1999) etc

the flow in the international capital, which sets the tone of crisis by making uncertain. Several studies 6   
in emerging markets provide mixed characteristics of futures markets. These studies highlight their 
positive and negative roles before and amid crisis. Ahmad, Shah, and Shah (2010) point out the 
relevance of this debate in local context. These situations warrant investigation for the role of futures 
in the market.

 The introduction of SSFs in Pakistan Stock Exchange (PSX) goes back to July 1, 2001. SSFs 
with different maturities were launched at different time intervals. First off, SSFs with maturity of one 
month were introduced. Later SSFs with maturity of 60 days and 90 days were also introduced. The 
investor/trader of the market took some time to realize the value and importance of trading in SSFs. 
The trading volume grew significantly after first few years of low levels of trading volume in SSFs. 
In 2004 and 2005, trading in SSFs constituted 40% of the overall trading volume of PSX. The pros 
and cons of trading in futures remained an important topic before, amid and after the GFC. The 
Pakistan’s local market also witnessed the shocks of GFC.

 Following GFC, the trading in PSX was also halted for some time. The trading in SSFs were 
resumed on July 27, 2009. The newer SSFs had different features7 and improved risk management 
measures. The tightening of rules for SSFs is not backed by any empirical study. To decrease the effect 
of futures markets on stock market volatility, stringent regulations have been adopted for resumed 
SSFs. While these stringent regulations may or may not reduce the overall volatility of the market, 
they definitely will add costs to the market participants of futures markets. Since regulations are 
costly, it is important to study the potential impact of parallel futures markets on stock market volatili-
ty. Therefore, there is a need to assess this transitional situation. The outcomes of this study will be 
important to regulators and officials in improving contract specifications and trading mechanism for 
derivatives contracts. This will improve the features of futures as a better risk management tool. The 
objective of this study is to investigate the impact of resumption of SSFs contracts trading on market 
efficiency and volatility (tradeoff between gain & loss). 

 This study contributes to the literature of futures markets in the following ways. First, in their 
studies (Bae et al., 2004; Debasish 2009) used the futures index data to investigate the simultaneous 
change in market efficiency and volatility (Following the arguments of Cox 1976; Ross 1989) in 
Korean and Indian stock markets, while this study makes use of SSFs for the said purpose. The use of 
SSFs over index futures by this study has following rationales, which could be confirmed from the 
study of McKenzie, Brailsford, and Faff (2001). 1) Exact impact would be more evident by the use of 
SSFs over Index, which cannot be traded directly. 2) Easy/flexible application of rules on SSFs than

6 IMF (2002), Dodd (2000), Kregrel (1998) and Garber (1998)
7 Strictness in regulations for re launched SSFs from former SSFs are. 1) Costly bank/cash margin 2) Application of special 
margin instead of concentration margin, and 3) Holding of mark to market profit by exchange.

index. Second, unlike (Bae et al., 2004; Debasish 2009) this study makes use of ARIMA-EGARCH 
specification to measure the volatility for pre and post SSFs periods. They used partial adjustment 
model to study the relationship between market efficiency and volatility. Third, this study makes 
simultaneous use of Generalized Error Distribution (GED), student’s t along with normal distribution8

to incorporate the fat tails of financial time series data first time ever. Fourth, some studies9 have been 
performed in the context of Pakistan (with different institutional settings than other economies), when 
the equity derivatives were first introduced. Here the data has been used for resumption period with 
modified contract specification and expected more informed trader in the market than before.

 Following the introduction, this study is divided into the following sections. Section 2 
provides related literature review. Section 3 presents the data description and methodology. Section 4 
presents results, while discussing them separately for SSFs and non-SSFs. The study is concluded in 
section 5 by presentation of conclusion and policy implications.

Literature Review

 Although Ross (1976) and Hakansson (1982) had proposed in their respective studies that 
value of a stock should be influenced by the introduction of its own derivative, still SSFs contracts 
were not traded. In the 1990s, SSFs were introduced in Australia and Hong Kong. They were later 
introduced in other countries as well, e.g., UK, USA, South Africa, India, Pakistan and Malaysia etc. 

 Several studies have been conducted in different markets in order to understand the influence 
of parallel futures markets on dynamics of the underlying spot market. These studies report diverse set 
of results. The reasons for varying results depend on the geographical locations, methodology 
employed, data used for analysis, and period used for studying the impact. For example, Bae et al. 
(2004) investigate the impact of introduction of futures index on spot index. They made use data of 
KOSPI 200 constituent and non-KOSPI 200 stocks. In order to check the relationship between market 
efficiency and volatility across introduction of futures markets, they used partial adjustment model. 
This model theorizes that there is a direct relationship between market efficiency and volatility. They 
report that higher spot price volatility and lower market efficiency in non- KOSPI 200 stocks in 
relation to KOSPI 200 index stocks. On similar lines, Debasish (2009) also used partial adjustment 
model for this purpose in Indian context. He checks the introduction of NSE Nifty index futures 
trading and their consequent influence on underlying 10 stocks taken from underlying spot market. He

8 Bollerslev (1987), Baillie and Bollerslev (1989), Kaiser (1996) and Beine, Laurent and lecourt (2000), suggested the use of 
student’s t distribution. On the other hand, Nelson (1991), and Kaiser (1996) recommend generalized error distribution for such 
an instance, on hand.
9 Malik and Shah (2017), Khan and Abbas (2013), Khan, Shah and Abbas (2011), Khan and Hijazi (2009) and Khan (2006).

reports that futures trading decreases market/ trading efficiency and volatility simultaneously. This 
simultaneous decrease in market efficiency and volatility is characterized as gain and cost of introduc-
tion of futures markets. On similar lines, Malik and Shah (2017) study the introduction of SSFs on 
market efficiency and volatility in Pakistan’s context by using data from introduction episode. The 
study made use of CAPM augmented GJR – GARCH approach and conclude that introduction of 
SSFs have no impact on market efficiency and volatility. Tarique and Malik (2018) also report mixed 
results for economies abbreviated as BRICs.

 On the basis of empirical results regarding destabilizing impact of derivatives trading, previ-
ous studies could be divided into three categories. First category of studies10 suggests that introduc-
tion of futures trading increases volatility in the spot returns. This destabilizes the overall spot market. 
Second category of studies11 depicts inverse relationship between introduction of trading in deriva-
tives markets and volatility of underlying spot markets. This could be interpreted as introduction of 
futures market decreases the volatility and stabilizes the market. Finally, the third category of studies12  
reports no influence of introduction of futures trading on underlying spot market. 

 Studies13 in Pakistan’s market are inconclusive on SSFs trading and its relationship with 
underlying stocks. Generally speaking, at theoretical as well as empirical levels, the presence of paral-
lel futures markets and their relationship with underlying spot markets is still under debate. 

Data & Methodology

 In order to investigate the impact of futures markets on the dynamics of underlying spot 
market, several approaches have been used in event study methodology. Among these, two approach-
es have received considerable attention among the investigators and has been used by numerous 
studies14. One approach analyzes the pre- and post-futures data sets of SSFs stocks/ index futures / 

10 Harris (1989), Damodaran (1990), Schwert (1990), Lockwood and Linn (1990), Hou and Li (2014) and Xu and Wan (2015) 
11 De Beer (2009), Brown Hruska and Kuserk (1995) Santoni (1987) and Nath (2003)
12 Bohl and Siklos (2015), Board, Sandman and Sutcliffe (2001), Darrat and Rahman (1995), Becketti and Roberts (1990) 
Smith (1989) Conrad (1989) Grossman (1988) and Edwards (1988a, 1988b) Illueca and Lafuente (2003), Bessembinder and 
Seguin (1992), Darrat, Rahman and Zhong (2002), and Kyriacou and Sarno (1999)
13 Tarique and Malik (2018) Malik and Shah (2017), Malik and Shah (2016), Malik and Shah (2014), Malik and Shah (2013), 
Khan and Hijazi (2009), Khan (2006) and Khan, Shah and Abbas (2011)
14 For example, Malik and Shah (2017), Khan and Abbas (2013), Khan, Shah and Abbas (2011), Gahlot and Datta (2011), Chau 
et al. (2008), Mazouz (2007), McKenzie, Brailsford & Faff (2001), Bae et al. (2004), Galloway and Miler (1997), Antoniou and 
Homes (1995) etc.

options etc. While, other approach considers non-SSFs stocks as a control sample. Both of these 
approaches have pros and cons. In order to take benefit of both the approach, this study makes use of 
both approaches, while employing econometric technique of Mazouz and Bowe (2006). This study  
makes use of aforementioned approach to investigate the potential impact of resumption of SSFs on 
market efficiency and volatility. 

Market Efficiency Modeling

 Cox (1976) argue that existence of parallel futures markets creates and enhances the infor-
mation flows in the market. He asserts this argument with the help of and empirical evidence. Specifi-
cally, he claims that futures prices quickly adjust to the new information. Arbitrage mechanism in the 
market helps transfer this information to the spot market. Further, he argues that this will result in 
simultaneous increase in market efficiency and volatility. This argument is supported by the work of 
Ross (1989), who claims that under the assumption of arbitrage free economy, volatility is directly 
proportional to the rate of new information approaching the market. The study of Brorsen (1991) is 
also important with respect to this line of argument. Basically, he extended the argument of Brorsen, 
Oellermen, and Farris (1989), that futures market affects spot markets. This helps in adjustment of 
new information in speedy manner, which results in hike in price volatility in the short run. From the 
above studies, it can be hypothesized that while futures trading provides an additional venue for infor-
mation generation/ transmission, and that this information set is transferred /reflected in the spot 
prices, then this would be apparent in spot price volatility. Brorsen (1991) and Brorsen et al. (1989) 
provided a mathematical expression, which reflects the relationship between the spot prices (   t) and 
equilibrium prices (   *t). They named it partial adjustment process model, which is as follows:
                                                                                    ……………………..……………………………. (3.1.1)
                                                                                       ………………………………………………… (3.1.2)
Here, prices are measured using logarithms.        represents the change in stock price. The        is a 
disturbance term. Gamma γ is a constant, which assumes values between 0 and 1. Further, γ is 
represents the rate of speed. The speed with which market prices move towards equilibrium prices. 
Price adjustments are immediate, when γ takes the value 1, otherwise not. Decrease in γ with increase 
in market frictions is tantamount of market efficiency of any stock. Autoregressive model of the order 
1 for stock returns Rt (price changes        ) could be rearranged as follows:
                                                                            ………………………………………………………. (3.1.3)
In the equation 3.1.3, Rt-1 and μ_t are independent of each other, and unconditional variance of Rt and 
Rt-1 are same, and variation in Rt could be formulated as follows:
                                                         …………...………………………………………………. (3.1.4)

Var(μt) is the variation in equilibrium prices. This is used as a measure of information flow in prior 
studies15. Brorsen (1991) proposed that variance of equilibrium prices could be best estimated by 

15 Bae and Jo 1999; Jones, Kaul, and Lipson 1994; Ross, 1989; Skinner 1989

measuring variation in weekly/monthly price changes. 
The first order partial derivative of Var (Rt) with respect to γ can be written as follows:
                                                                
                                                                ………………………….……………………………. (3.1.5)

Equation (3.1.5) is a mathematical expression of direct relationship between market efficiency and 
spot price volatility. This could be interpreted as if market efficiency increases, the spot market 
volatility of the underlying stock will also increase. 

 This study calculates calculation of Degree of Market Efficiency (DME) for each stock in pre 
and post periods separately. For comparison from pre- to post-futures change in market efficiency, 
paired sample t-test is used.

Volatility Modeling

 The Exponential16 Generalized Autoregressive Heteroscedasticity (EGARCH) process 
framework was introduced by Nelson (1991). As an extension of GARCH genre of models, EGARCH 
takes care of asymmetric effect induced by negative and positive shocks. Nelson’s EGARCH model 
could be expressed as follows:
Let Y_(t  )depicts the day end closing price at time t, which assumes values t=1, 2, 3….T. As a general 
rule, the rate of return is computed as follows:
Rt=log (Yt/Yt-1)……………………………………………………………................................ (3.2.1)
In equation 3.2.1, Rt is the rate of return from holding the stock from time t-1 to time t. To calculate 
the volatility of the returns, this study makes use of The ARMA (k, l)-EGARCH framework, which 
could be presented as follows:

                                                                    .................................................................................. (3.2.2)
                                                                                                                       
                                                                                                                               …………...… (3.2.3)

Underlying Error Distribution

 Engle (1982) assumed the error term to follow normal distribution in the GARCH process. 
Bollerslev (1986) extended the work of Engle (1982). He added lagged conditional variance in the 
variance equation of the framework. He pointed out that lagged condtional variance should also be 

16 GARCH stands for Generalized Autoregressive Conditional Heteroscedasticity. This model is used to estimate and predict 
variation in the asset series. EGARCH is an asymmetric extension of GARCH genre of models.

ty and stationarity of the underlying stock returns distribution. The skewedness, kurtosis and JB report 
that null hypothesis of normality of underlying distribution was rejected or not in each case. The 
aforementioned tables also indicate the absence of unit root in each return series using ADF test. Box 
and Jenkins methodology was used for selection of mean equation ARIMA-EGARCH model. Several 
provisional equations with varying ARMA orders have been estimated. This order was used after 
carefully examining the depending upon the Autocorrelation Function (ACF) and Partial Autocorrela-
tion Function (PACF). For each stock, ARMA equations with least Akaike Information Criterion 
(AIC) and Schwarz’s Bayesian Information Criterion (SIC) are selected for later incorporation in 
ARMA-EGARCH model to measure volatility change. In addition, skewedness, kurtosis, JB test and 
ARCH effect were examined for further analysis of normality and heteroscedasticity effect.

 Results for the market efficiency model are reported in Table 2A, using the partial adjustment 
process model (equation 3.1.1). The Table reports that degree of market efficiency “γ” (for each stock, 
it is calculated for pre and post periods for both SSFs and Non SSFs). Comparison of “γ” shows that 
out of eighteen SSFs, market efficiency has increased for 10 stocks, while it has decreased in the 
remaining eight stocks. On the other hand, application of similar approach to non-SSFs, resulted an 
increase in seven stocks, and decrease is observed in remaining nine stocks. Table 2B reports compari-
son between degree of market efficiency for pre and post periods. Paired sample t-test show insignifi-
cant difference between pre and post periods for both SSFs and non-SSFs. On the other hand, volatili-
ty is measured using ARIMA- EGARCH model (3.2.2 & 3.2.3), underlying different distributional 
assumptions for both SSFs and non-SSFs.

 Finally, ARIMA-EGARCH model (equations 3.2.2 & 3.2.3) is applied with dummy variable 
assuming value “1” for pre and value “0” for post period, on each stock, using normal, GED, and t 
distribution, which ever fitted the best on the basis of JB, skewness and kurtosis. Results are shown in 
Table 3 and 4. For SSFs, an insignificant increase is observed for 15 stocks while an insignificant 
decrease is seen in remaining three SSFs stocks. Moreover, for Non-SSFs, an insignificant increase is 
evident in case of 11 stocks and significant increase in only one stock while insignificant decrease in 
remaining four Non-SSFs stocks.

 Therefore, it may be interpreted that an insignificant change has been observed, both, in 
DME and volatility. Furthermore, Z test is used to check whether proportion of simultaneously 
increasing DME and volatility is different from simultaneously decreasing DME and volatility. For 
SSFs, Tables 5 and 6 report the proportion of stocks with increasing DME and volatility are signifi-
cantly different (greater) than the ones with decreasing DME and volatility at 10% level of signifi-
cance. The same test resulted in an insignificant difference for Non-SSFs. This study reports contrast-
ing results from Bae et al. (2004) and Debasish (2009) that report simultaneous increase in former 
case and simultaneous decrease in later case for both market efficiency and volatility. The study 
provides similar results, as were provided by Becketti and Roberts (1990) that increased regulations 
might increase the costs to the market participants, when their destabilizing impact has not been substantiated. 

Conclusion

 Primarily, this study examined the influence of relaunching of SSFs on market efficiency and 
price volatility of counterparts in the spot market in PSX. The study used several econometric specifi-
cations for ARIMA – EGARCH process. Overall, the results of the study do not show consistent 
patterns in potential change in market efficiency and volatility. This study employed control sample 
methodology while examining the influence of resumed SSFs. Once again, the results of the study fail 
to report consistent pattern in the price volatility and efficiency of non- SSFs stocks. By analyzing 
both SSFs and non-SSFs, it could be narrated that the results of this study are in line with some of the 
prior studies. Further, it could be concluded from the discussion that trading in SSFs should not neces-
sarily be linked with futures markets. There could be two potential reasons for these results. First, the 
stringent regulations of newer SSFs helped in reducing the beneficial destabilization of the market. 
Second, the allegations against former SSFs did not have any value. Apart from these two main 
reasons, there could be other reasons for potential changes as well. For example, stock, industry or 
macroeconomic factors. 

 This study reports little or no impact of parallel futures markets in destabilizing the underly-
ing market. It can be concluded that circuit breakers and high margin rates can be useful for some 
other reasons, while their depressing impact on the trading volume of futures is unlikely to reduce the 
stock market volatility. 

 It is important to highlight that futures are still in its infancy phase. The rules and regulations 
for cash settled index options contracts are under review. The findings of this study might have impli-
cations for both of these situations. Yet, the findings of this study should be interpreted with care. It is 
possible that SSFs have no destabilizing effect on spot market as our results recommend; still, it is also 
conceivable that the SECP is very conservative in its strategy for selection of SSFs’ stocks and design-
ing stringent regulations for futures’ trading, thereby restraining the role of futures in destabilizing the 
underlying spot market. Such alternative explanations for no-destabilizing effect of futures on under-
lying spot market in KSE can be investigated in future research studies. Such an investigation is 
imperative because if futures are not the reason for destabilization in the spot market, then excessive 
stringent regulations are not desirable because they reduce the liquidity and efficiency of the overall 
market. 

 

Table 1
Descriptive statistics for SSFs and Non-SSFs stocks

Note. This Table presents Descriptive statistics for SSFs and Non-SSFs in Panel A & B. Skewness 
(Sk), Kurtosis (KT), Jarque – Berra (JB) and Augmented Dicky Fuller (ADF) test are presented in this 
Table. 

Table 2A
Degree of Market Efficiency for SSFs and Non-SSFs

Note. This table presents the Degree of Market Efficiency for both SSFs and Non-SSFs. The Panel A 
& B present DME for before and after the event date, while depicting the change in the form of 
increase/decrease.

Table 2B
Paired Sample T Test for Pre to Post Degree of Market Efficiency Change

 
Table 3
ARIMA-EGARCH MODEL FOR SSFs

Note. This Table presents the results of ARIMA – GARCH model for SSFs only. The underlying error 
distributions are Normal, student’s t and GED.

 

Table 4
ARIMA-EGARCH MODEL FOR Non-SSFs

Note. This Table presents the results of ARIMA – GARCH model for Non-SSFs only. The underlying 
error distributions are Normal, student’s t and GED.
 
Table 5
Simultaneously Increasing and Decreasing Volatility and DME

Note. This Table presents number of stocks with simultaneous changes in volatility and DME changes.

Table 6
Comparison of simultaneously increasing and decreasing Volatility and DME

 

Note: This Table shows results of Z test. Z test is used to check that whether proportion of simultane-
ously DME and volatility is different from simultaneously decreasing DME and volatility 
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accounted for, while estimating or predicting the conditional variance. Both used Maximum Likeli-
hood (ML) approach for estimation purposes. ML approach states that parameters are conditional 
upon sample information. And that, probability density is a function of parameters. Normal distribu-
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for non-normal distribution. The degree of inefficiency is more when the distribution of a variable 
departs away from normal distribution. This has raised serious concerns over the normality assump-
tion of error term in estimation of models. This situation has led the researchers for consideration of 
other non-normal distributions in parametric analysis. Some other distributions (e.g., GED, student’s 
t etc.) have been used in the literature to take care of this issue. For this study Student’s t distribution 
(Bollerslev 1987) and GED (Nelson 1991) have also been utilized.  This has helped in taking care of 
thick tails.

 Finally, Z-test will be used to compare the proportions of simultaneous increase or decrease 
of DME and volatility.

Data Description

 SSFs were launched on July 10, 2001 in PSX. This started with contract listing of ten stocks. 
However, SECP kept on reviewing the contracts’ listing on timely basis, which resulted in listing of 
more contracts on PSX. By 2008, the total contracts listed as SSFs amounted to 46. When GFC hit the 
PSX, the whole market remained suspended for few months. Trading in SSFs also remained suspend-
ed few months. After recovery from the critical situation caused by GFC, the market was resumed. 
Alongside others, trading in 18 SSFs were relaunched on July 27, 2009. This time regulation for 
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stringent regulations thatn former SSFs. For analysis purpose, the study makes use of one year daily 
closing prices’ observations are used. This dataset is used to investigate the impact of SSFs on market 
efficiency and volatility of the underlying stocks. This data is collected from online database 
(www.brecorder.com).

Analysis & Discussion

  GARCH stands for Generalized Autoregressive Conditional Heteroscedasticity. This model is used 
to estimate and predict variation in the asset series. EGARCH is an asymmetric extension of GARCH 
genre of models. The results are presented in descriptive and inferential statistics form. Table 1 
reports the descriptive of SSFs and non-SSFs. Skewedness and kurtosis are presented along with 
Jarque Berra (JB) and Augumented Dicky Fuller (ADF) tests, which are used to examine the normali-

   ABL APL ARL BAHL EFU FCCL HBL MGCL 
AR -0.0632(14)   -0.0700(6)** 0.2013(1)* -0.2104(1)* 0.1279(1)**

* 

0.6113(1)* 
 -0.1250(20)   0.0678(11)** -0.1280(4)*** -0.1635(2)*   
    -0.0903(13)*  0.1442(15)*   
    -0.0606(14)***  -0.1237(23)*   
MA  -0.0698(1)*** 0.1985(1)**  -0.2488(16)*   -0.2698(1)** 
Ω -0.7001*** -1.2032*** -5.6394 -6.3755* -0.2913*** -15.7605* -10.5293* -5.347318 
Β 0.2840** 0.3384* 0.4101 0.8527* 0.0356 -0.1646 0.5537* 0.2483 
Α 0.0559 -0.0017 0.0442 -0.2765** 0.0569 -0.0266 0.1391 -0.0171 
Γ 0.9496* 0.8965* 0.4026 0.3854** 0.9685* -0.7289*** -0.1061 0.3763 
Dum -0.0082 0.1018 0.2325 -0.1402 -0.0092 1.4878** 0.5312 0.0425 
Dist Normal GED Students' t GED Normal GED GED GED 
          MLCF NRL DHC ACBL KTM KAPC TELE NCL 
AR  0.1110(1) 0.1179(1)**

* 

-0.1082(4)  0.0847(10**

* 

 -0.09129(21) 
  -0.1826(2)**  0.0012(22)    -0.08523(25) 
  0.0597(13)       
  0.1623(24)*       
MA 0.0551(1)    -0.0784(30)  -0.2174(1)*  
       -0.0104(26)  
Ω -0.324 -1.4296 -1.3300* -0.5298*** -1.73861** -3.3499 -0.7355** -1.801833 
Β 0.0453 0.2355*** 0.5368* 0.1953*** 0.284487*** 0.4781*** 0.3112** 0.330684** 
Α 0.0692 0.0112 0.1162 0.1294** 0.225197** -0.0466 0.1346 -0.03184 
Γ 0.9684* 0.8708* 0.8980* 0.9608* 0.808448* 0.7008* 0.9337* 0.811708* 
Dum 0.0333 0.0584 -0.0598 0.0056 0.049501 0.0772 0.0482 0.015306 
Dist GED Normal Normal GED GED GED GE Normal 

  

VOL & DME SSFs (No.) NON-SSFs (No.) 
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Decreased 3 2 
Opposite 5 8 
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Abstract

To curb the negative effects of Global Financial Crisis (GFC) in 2008, the regulatory bodies of 
Pakistan Stock Exchange (PSX) banned trading in the stock market. Trading in several financial 
instruments suffered due to this unavoidable situation. On the recommendations of CFS MK II review 
committee, trading in futures markets were also halted. As the situation got better, trading in the stock 
market resumed. With this, trading in Single Stock Futures (SSFs) resumed on July 27, 2009 with 
stringent regulatory requirements than before. This situation makes it important to investigate the role 
of newer SSFs with stringent regulations. This study investigates the stakeholders’ claims on destabi-
lizing ability of futures markets in this crucial stage. This is done by examining the impact of resump-
tion of trading in SSFs contracts with stringent regulations on the market efficiency and volatility of 
the stock prices of the underlying counterparts. The results of this study do not present any significant 
change in the market efficiency and volatility of SSFs’ underlying stocks and Non-SSFs’ stocks. This 
study has two implications. First, the SSFs did not play any part in destabilization of Pakistan’s Stock 
market during GFC. Second, the stringent regulations have helped mitigate the destabilizing ability 
of futures markets in Pakistan.
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Introduction

 Equity derivatives4 are newer financial instruments, which have different trading regulations 
from other already available financial instruments in the market. As a rule, the introduction of futures 
markets in any economy provides solution to two concerns. First, it provides the investors/traders with 
an opportunity to hedge the risk inherent in the future. The participants of the market are always 
interested in transferring the risk to others. Second, futures as a product provide much necessary 
liquidity to the market. This argument leads the researchers to hypothesize that the presence of parallel 
futures can enhance the market efficiency of the stock market as well. The introduction of futures 
markets and their impact on different dynamics of the market has gained attention of the regulators, 
practitioners and academicians alike since their formal introduction in 1970s. Several methodological 
approaches and econometric techniques have been used to answer the question of their destabilizing 
ability for the financial market as a whole. 

 With respect to market efficiency, a theoretical explanation against future markets is the 
destabilization aspect of future trading. It is argued that parallel futures markets provide an additional 
channel of information. This channel not only helps in development of new information but also 
routes this information to the underlying spot market. This increment in magnitude and speed of infor-
mation can result in hyper volatility in the market (Cox 1976; Ross 1989). They assert that the new 
information takes lesser time to adjust in futures prices than their underlying counterparts. Through 
arbitrage mechanism, this information flows to the underlying market. This adds to market efficiency 
of the underlying market, while enhancing the volatility of the prices. Bae, Kwon and Park (2004) 
studies this relationship in Korean Market by using Partial Adjustment Model. The same was replicat-
ed in Indian Context by Debasish (2009). Both used index futures for the subject purpose.

 This study derives its significance from the following aspects: Malik and Shah (2017) report 
that former SSFs did not play any role in destabilizing (in terms of market efficiency and volatility) 
the overall market. This study extends on that study and takes into account the case of resumption of 
SSFs. Further, the debate on alleged destabilization caused by SSFs intensified in Pakistani market 
after the financial crisis of 2005 and 2008. Consequently, prevailing futures markets were blamed as 
one of the factors of the crisis (Khan 2006; Naz 2011). With respect to GFC of 2008, similar claims 
were made by international authors. For example, Simkovic (2009) asserts that Credit Default Swaps 
(CDS), Collateralized Debt Obligations (CDOs) and Mortgage Backed Securities (MBS) had their 
share in the GFC. Recent Studies5  show that financial crisis in one country has spill over impact, and 
it affects the financial markets in other economies. These studies assert that misuse of derivatives 
provides basis for financial crises, and become reasons for accelerated capital outflows. This enhances 

4 Throughout this study, the terms derivatives and futures are used interchangeably
5 Lien and Zhang, 2008, Krugman (2003), De Bandt and Hartmann (2000) and Wolf (1999) etc

the flow in the international capital, which sets the tone of crisis by making uncertain. Several studies 6   
in emerging markets provide mixed characteristics of futures markets. These studies highlight their 
positive and negative roles before and amid crisis. Ahmad, Shah, and Shah (2010) point out the 
relevance of this debate in local context. These situations warrant investigation for the role of futures 
in the market.

 The introduction of SSFs in Pakistan Stock Exchange (PSX) goes back to July 1, 2001. SSFs 
with different maturities were launched at different time intervals. First off, SSFs with maturity of one 
month were introduced. Later SSFs with maturity of 60 days and 90 days were also introduced. The 
investor/trader of the market took some time to realize the value and importance of trading in SSFs. 
The trading volume grew significantly after first few years of low levels of trading volume in SSFs. 
In 2004 and 2005, trading in SSFs constituted 40% of the overall trading volume of PSX. The pros 
and cons of trading in futures remained an important topic before, amid and after the GFC. The 
Pakistan’s local market also witnessed the shocks of GFC.

 Following GFC, the trading in PSX was also halted for some time. The trading in SSFs were 
resumed on July 27, 2009. The newer SSFs had different features7 and improved risk management 
measures. The tightening of rules for SSFs is not backed by any empirical study. To decrease the effect 
of futures markets on stock market volatility, stringent regulations have been adopted for resumed 
SSFs. While these stringent regulations may or may not reduce the overall volatility of the market, 
they definitely will add costs to the market participants of futures markets. Since regulations are 
costly, it is important to study the potential impact of parallel futures markets on stock market volatili-
ty. Therefore, there is a need to assess this transitional situation. The outcomes of this study will be 
important to regulators and officials in improving contract specifications and trading mechanism for 
derivatives contracts. This will improve the features of futures as a better risk management tool. The 
objective of this study is to investigate the impact of resumption of SSFs contracts trading on market 
efficiency and volatility (tradeoff between gain & loss). 

 This study contributes to the literature of futures markets in the following ways. First, in their 
studies (Bae et al., 2004; Debasish 2009) used the futures index data to investigate the simultaneous 
change in market efficiency and volatility (Following the arguments of Cox 1976; Ross 1989) in 
Korean and Indian stock markets, while this study makes use of SSFs for the said purpose. The use of 
SSFs over index futures by this study has following rationales, which could be confirmed from the 
study of McKenzie, Brailsford, and Faff (2001). 1) Exact impact would be more evident by the use of 
SSFs over Index, which cannot be traded directly. 2) Easy/flexible application of rules on SSFs than

6 IMF (2002), Dodd (2000), Kregrel (1998) and Garber (1998)
7 Strictness in regulations for re launched SSFs from former SSFs are. 1) Costly bank/cash margin 2) Application of special 
margin instead of concentration margin, and 3) Holding of mark to market profit by exchange.

index. Second, unlike (Bae et al., 2004; Debasish 2009) this study makes use of ARIMA-EGARCH 
specification to measure the volatility for pre and post SSFs periods. They used partial adjustment 
model to study the relationship between market efficiency and volatility. Third, this study makes 
simultaneous use of Generalized Error Distribution (GED), student’s t along with normal distribution8

to incorporate the fat tails of financial time series data first time ever. Fourth, some studies9 have been 
performed in the context of Pakistan (with different institutional settings than other economies), when 
the equity derivatives were first introduced. Here the data has been used for resumption period with 
modified contract specification and expected more informed trader in the market than before.

 Following the introduction, this study is divided into the following sections. Section 2 
provides related literature review. Section 3 presents the data description and methodology. Section 4 
presents results, while discussing them separately for SSFs and non-SSFs. The study is concluded in 
section 5 by presentation of conclusion and policy implications.

Literature Review

 Although Ross (1976) and Hakansson (1982) had proposed in their respective studies that 
value of a stock should be influenced by the introduction of its own derivative, still SSFs contracts 
were not traded. In the 1990s, SSFs were introduced in Australia and Hong Kong. They were later 
introduced in other countries as well, e.g., UK, USA, South Africa, India, Pakistan and Malaysia etc. 

 Several studies have been conducted in different markets in order to understand the influence 
of parallel futures markets on dynamics of the underlying spot market. These studies report diverse set 
of results. The reasons for varying results depend on the geographical locations, methodology 
employed, data used for analysis, and period used for studying the impact. For example, Bae et al. 
(2004) investigate the impact of introduction of futures index on spot index. They made use data of 
KOSPI 200 constituent and non-KOSPI 200 stocks. In order to check the relationship between market 
efficiency and volatility across introduction of futures markets, they used partial adjustment model. 
This model theorizes that there is a direct relationship between market efficiency and volatility. They 
report that higher spot price volatility and lower market efficiency in non- KOSPI 200 stocks in 
relation to KOSPI 200 index stocks. On similar lines, Debasish (2009) also used partial adjustment 
model for this purpose in Indian context. He checks the introduction of NSE Nifty index futures 
trading and their consequent influence on underlying 10 stocks taken from underlying spot market. He

8 Bollerslev (1987), Baillie and Bollerslev (1989), Kaiser (1996) and Beine, Laurent and lecourt (2000), suggested the use of 
student’s t distribution. On the other hand, Nelson (1991), and Kaiser (1996) recommend generalized error distribution for such 
an instance, on hand.
9 Malik and Shah (2017), Khan and Abbas (2013), Khan, Shah and Abbas (2011), Khan and Hijazi (2009) and Khan (2006).

reports that futures trading decreases market/ trading efficiency and volatility simultaneously. This 
simultaneous decrease in market efficiency and volatility is characterized as gain and cost of introduc-
tion of futures markets. On similar lines, Malik and Shah (2017) study the introduction of SSFs on 
market efficiency and volatility in Pakistan’s context by using data from introduction episode. The 
study made use of CAPM augmented GJR – GARCH approach and conclude that introduction of 
SSFs have no impact on market efficiency and volatility. Tarique and Malik (2018) also report mixed 
results for economies abbreviated as BRICs.

 On the basis of empirical results regarding destabilizing impact of derivatives trading, previ-
ous studies could be divided into three categories. First category of studies10 suggests that introduc-
tion of futures trading increases volatility in the spot returns. This destabilizes the overall spot market. 
Second category of studies11 depicts inverse relationship between introduction of trading in deriva-
tives markets and volatility of underlying spot markets. This could be interpreted as introduction of 
futures market decreases the volatility and stabilizes the market. Finally, the third category of studies12  
reports no influence of introduction of futures trading on underlying spot market. 

 Studies13 in Pakistan’s market are inconclusive on SSFs trading and its relationship with 
underlying stocks. Generally speaking, at theoretical as well as empirical levels, the presence of paral-
lel futures markets and their relationship with underlying spot markets is still under debate. 

Data & Methodology

 In order to investigate the impact of futures markets on the dynamics of underlying spot 
market, several approaches have been used in event study methodology. Among these, two approach-
es have received considerable attention among the investigators and has been used by numerous 
studies14. One approach analyzes the pre- and post-futures data sets of SSFs stocks/ index futures / 

10 Harris (1989), Damodaran (1990), Schwert (1990), Lockwood and Linn (1990), Hou and Li (2014) and Xu and Wan (2015) 
11 De Beer (2009), Brown Hruska and Kuserk (1995) Santoni (1987) and Nath (2003)
12 Bohl and Siklos (2015), Board, Sandman and Sutcliffe (2001), Darrat and Rahman (1995), Becketti and Roberts (1990) 
Smith (1989) Conrad (1989) Grossman (1988) and Edwards (1988a, 1988b) Illueca and Lafuente (2003), Bessembinder and 
Seguin (1992), Darrat, Rahman and Zhong (2002), and Kyriacou and Sarno (1999)
13 Tarique and Malik (2018) Malik and Shah (2017), Malik and Shah (2016), Malik and Shah (2014), Malik and Shah (2013), 
Khan and Hijazi (2009), Khan (2006) and Khan, Shah and Abbas (2011)
14 For example, Malik and Shah (2017), Khan and Abbas (2013), Khan, Shah and Abbas (2011), Gahlot and Datta (2011), Chau 
et al. (2008), Mazouz (2007), McKenzie, Brailsford & Faff (2001), Bae et al. (2004), Galloway and Miler (1997), Antoniou and 
Homes (1995) etc.

options etc. While, other approach considers non-SSFs stocks as a control sample. Both of these 
approaches have pros and cons. In order to take benefit of both the approach, this study makes use of 
both approaches, while employing econometric technique of Mazouz and Bowe (2006). This study  
makes use of aforementioned approach to investigate the potential impact of resumption of SSFs on 
market efficiency and volatility. 

Market Efficiency Modeling

 Cox (1976) argue that existence of parallel futures markets creates and enhances the infor-
mation flows in the market. He asserts this argument with the help of and empirical evidence. Specifi-
cally, he claims that futures prices quickly adjust to the new information. Arbitrage mechanism in the 
market helps transfer this information to the spot market. Further, he argues that this will result in 
simultaneous increase in market efficiency and volatility. This argument is supported by the work of 
Ross (1989), who claims that under the assumption of arbitrage free economy, volatility is directly 
proportional to the rate of new information approaching the market. The study of Brorsen (1991) is 
also important with respect to this line of argument. Basically, he extended the argument of Brorsen, 
Oellermen, and Farris (1989), that futures market affects spot markets. This helps in adjustment of 
new information in speedy manner, which results in hike in price volatility in the short run. From the 
above studies, it can be hypothesized that while futures trading provides an additional venue for infor-
mation generation/ transmission, and that this information set is transferred /reflected in the spot 
prices, then this would be apparent in spot price volatility. Brorsen (1991) and Brorsen et al. (1989) 
provided a mathematical expression, which reflects the relationship between the spot prices (   t) and 
equilibrium prices (   *t). They named it partial adjustment process model, which is as follows:
                                                                                    ……………………..……………………………. (3.1.1)
                                                                                       ………………………………………………… (3.1.2)
Here, prices are measured using logarithms.        represents the change in stock price. The        is a 
disturbance term. Gamma γ is a constant, which assumes values between 0 and 1. Further, γ is 
represents the rate of speed. The speed with which market prices move towards equilibrium prices. 
Price adjustments are immediate, when γ takes the value 1, otherwise not. Decrease in γ with increase 
in market frictions is tantamount of market efficiency of any stock. Autoregressive model of the order 
1 for stock returns Rt (price changes        ) could be rearranged as follows:
                                                                            ………………………………………………………. (3.1.3)
In the equation 3.1.3, Rt-1 and μ_t are independent of each other, and unconditional variance of Rt and 
Rt-1 are same, and variation in Rt could be formulated as follows:
                                                         …………...………………………………………………. (3.1.4)

Var(μt) is the variation in equilibrium prices. This is used as a measure of information flow in prior 
studies15. Brorsen (1991) proposed that variance of equilibrium prices could be best estimated by 

15 Bae and Jo 1999; Jones, Kaul, and Lipson 1994; Ross, 1989; Skinner 1989

measuring variation in weekly/monthly price changes. 
The first order partial derivative of Var (Rt) with respect to γ can be written as follows:
                                                                
                                                                ………………………….……………………………. (3.1.5)

Equation (3.1.5) is a mathematical expression of direct relationship between market efficiency and 
spot price volatility. This could be interpreted as if market efficiency increases, the spot market 
volatility of the underlying stock will also increase. 

 This study calculates calculation of Degree of Market Efficiency (DME) for each stock in pre 
and post periods separately. For comparison from pre- to post-futures change in market efficiency, 
paired sample t-test is used.

Volatility Modeling

 The Exponential16 Generalized Autoregressive Heteroscedasticity (EGARCH) process 
framework was introduced by Nelson (1991). As an extension of GARCH genre of models, EGARCH 
takes care of asymmetric effect induced by negative and positive shocks. Nelson’s EGARCH model 
could be expressed as follows:
Let Y_(t  )depicts the day end closing price at time t, which assumes values t=1, 2, 3….T. As a general 
rule, the rate of return is computed as follows:
Rt=log (Yt/Yt-1)……………………………………………………………................................ (3.2.1)
In equation 3.2.1, Rt is the rate of return from holding the stock from time t-1 to time t. To calculate 
the volatility of the returns, this study makes use of The ARMA (k, l)-EGARCH framework, which 
could be presented as follows:

                                                                    .................................................................................. (3.2.2)
                                                                                                                       
                                                                                                                               …………...… (3.2.3)

Underlying Error Distribution

 Engle (1982) assumed the error term to follow normal distribution in the GARCH process. 
Bollerslev (1986) extended the work of Engle (1982). He added lagged conditional variance in the 
variance equation of the framework. He pointed out that lagged condtional variance should also be 

16 GARCH stands for Generalized Autoregressive Conditional Heteroscedasticity. This model is used to estimate and predict 
variation in the asset series. EGARCH is an asymmetric extension of GARCH genre of models.

ty and stationarity of the underlying stock returns distribution. The skewedness, kurtosis and JB report 
that null hypothesis of normality of underlying distribution was rejected or not in each case. The 
aforementioned tables also indicate the absence of unit root in each return series using ADF test. Box 
and Jenkins methodology was used for selection of mean equation ARIMA-EGARCH model. Several 
provisional equations with varying ARMA orders have been estimated. This order was used after 
carefully examining the depending upon the Autocorrelation Function (ACF) and Partial Autocorrela-
tion Function (PACF). For each stock, ARMA equations with least Akaike Information Criterion 
(AIC) and Schwarz’s Bayesian Information Criterion (SIC) are selected for later incorporation in 
ARMA-EGARCH model to measure volatility change. In addition, skewedness, kurtosis, JB test and 
ARCH effect were examined for further analysis of normality and heteroscedasticity effect.

 Results for the market efficiency model are reported in Table 2A, using the partial adjustment 
process model (equation 3.1.1). The Table reports that degree of market efficiency “γ” (for each stock, 
it is calculated for pre and post periods for both SSFs and Non SSFs). Comparison of “γ” shows that 
out of eighteen SSFs, market efficiency has increased for 10 stocks, while it has decreased in the 
remaining eight stocks. On the other hand, application of similar approach to non-SSFs, resulted an 
increase in seven stocks, and decrease is observed in remaining nine stocks. Table 2B reports compari-
son between degree of market efficiency for pre and post periods. Paired sample t-test show insignifi-
cant difference between pre and post periods for both SSFs and non-SSFs. On the other hand, volatili-
ty is measured using ARIMA- EGARCH model (3.2.2 & 3.2.3), underlying different distributional 
assumptions for both SSFs and non-SSFs.

 Finally, ARIMA-EGARCH model (equations 3.2.2 & 3.2.3) is applied with dummy variable 
assuming value “1” for pre and value “0” for post period, on each stock, using normal, GED, and t 
distribution, which ever fitted the best on the basis of JB, skewness and kurtosis. Results are shown in 
Table 3 and 4. For SSFs, an insignificant increase is observed for 15 stocks while an insignificant 
decrease is seen in remaining three SSFs stocks. Moreover, for Non-SSFs, an insignificant increase is 
evident in case of 11 stocks and significant increase in only one stock while insignificant decrease in 
remaining four Non-SSFs stocks.

 Therefore, it may be interpreted that an insignificant change has been observed, both, in 
DME and volatility. Furthermore, Z test is used to check whether proportion of simultaneously 
increasing DME and volatility is different from simultaneously decreasing DME and volatility. For 
SSFs, Tables 5 and 6 report the proportion of stocks with increasing DME and volatility are signifi-
cantly different (greater) than the ones with decreasing DME and volatility at 10% level of signifi-
cance. The same test resulted in an insignificant difference for Non-SSFs. This study reports contrast-
ing results from Bae et al. (2004) and Debasish (2009) that report simultaneous increase in former 
case and simultaneous decrease in later case for both market efficiency and volatility. The study 
provides similar results, as were provided by Becketti and Roberts (1990) that increased regulations 
might increase the costs to the market participants, when their destabilizing impact has not been substantiated. 

Conclusion

 Primarily, this study examined the influence of relaunching of SSFs on market efficiency and 
price volatility of counterparts in the spot market in PSX. The study used several econometric specifi-
cations for ARIMA – EGARCH process. Overall, the results of the study do not show consistent 
patterns in potential change in market efficiency and volatility. This study employed control sample 
methodology while examining the influence of resumed SSFs. Once again, the results of the study fail 
to report consistent pattern in the price volatility and efficiency of non- SSFs stocks. By analyzing 
both SSFs and non-SSFs, it could be narrated that the results of this study are in line with some of the 
prior studies. Further, it could be concluded from the discussion that trading in SSFs should not neces-
sarily be linked with futures markets. There could be two potential reasons for these results. First, the 
stringent regulations of newer SSFs helped in reducing the beneficial destabilization of the market. 
Second, the allegations against former SSFs did not have any value. Apart from these two main 
reasons, there could be other reasons for potential changes as well. For example, stock, industry or 
macroeconomic factors. 

 This study reports little or no impact of parallel futures markets in destabilizing the underly-
ing market. It can be concluded that circuit breakers and high margin rates can be useful for some 
other reasons, while their depressing impact on the trading volume of futures is unlikely to reduce the 
stock market volatility. 

 It is important to highlight that futures are still in its infancy phase. The rules and regulations 
for cash settled index options contracts are under review. The findings of this study might have impli-
cations for both of these situations. Yet, the findings of this study should be interpreted with care. It is 
possible that SSFs have no destabilizing effect on spot market as our results recommend; still, it is also 
conceivable that the SECP is very conservative in its strategy for selection of SSFs’ stocks and design-
ing stringent regulations for futures’ trading, thereby restraining the role of futures in destabilizing the 
underlying spot market. Such alternative explanations for no-destabilizing effect of futures on under-
lying spot market in KSE can be investigated in future research studies. Such an investigation is 
imperative because if futures are not the reason for destabilization in the spot market, then excessive 
stringent regulations are not desirable because they reduce the liquidity and efficiency of the overall 
market. 

 

Table 1
Descriptive statistics for SSFs and Non-SSFs stocks

Note. This Table presents Descriptive statistics for SSFs and Non-SSFs in Panel A & B. Skewness 
(Sk), Kurtosis (KT), Jarque – Berra (JB) and Augmented Dicky Fuller (ADF) test are presented in this 
Table. 

Table 2A
Degree of Market Efficiency for SSFs and Non-SSFs

Note. This table presents the Degree of Market Efficiency for both SSFs and Non-SSFs. The Panel A 
& B present DME for before and after the event date, while depicting the change in the form of 
increase/decrease.

Table 2B
Paired Sample T Test for Pre to Post Degree of Market Efficiency Change

 
Table 3
ARIMA-EGARCH MODEL FOR SSFs

Note. This Table presents the results of ARIMA – GARCH model for SSFs only. The underlying error 
distributions are Normal, student’s t and GED.

 

Table 4
ARIMA-EGARCH MODEL FOR Non-SSFs

Note. This Table presents the results of ARIMA – GARCH model for Non-SSFs only. The underlying 
error distributions are Normal, student’s t and GED.
 
Table 5
Simultaneously Increasing and Decreasing Volatility and DME

Note. This Table presents number of stocks with simultaneous changes in volatility and DME changes.

Table 6
Comparison of simultaneously increasing and decreasing Volatility and DME

 

Note: This Table shows results of Z test. Z test is used to check that whether proportion of simultane-
ously DME and volatility is different from simultaneously decreasing DME and volatility 
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Abstract

To curb the negative effects of Global Financial Crisis (GFC) in 2008, the regulatory bodies of 
Pakistan Stock Exchange (PSX) banned trading in the stock market. Trading in several financial 
instruments suffered due to this unavoidable situation. On the recommendations of CFS MK II review 
committee, trading in futures markets were also halted. As the situation got better, trading in the stock 
market resumed. With this, trading in Single Stock Futures (SSFs) resumed on July 27, 2009 with 
stringent regulatory requirements than before. This situation makes it important to investigate the role 
of newer SSFs with stringent regulations. This study investigates the stakeholders’ claims on destabi-
lizing ability of futures markets in this crucial stage. This is done by examining the impact of resump-
tion of trading in SSFs contracts with stringent regulations on the market efficiency and volatility of 
the stock prices of the underlying counterparts. The results of this study do not present any significant 
change in the market efficiency and volatility of SSFs’ underlying stocks and Non-SSFs’ stocks. This 
study has two implications. First, the SSFs did not play any part in destabilization of Pakistan’s Stock 
market during GFC. Second, the stringent regulations have helped mitigate the destabilizing ability 
of futures markets in Pakistan.
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Introduction

 Equity derivatives4 are newer financial instruments, which have different trading regulations 
from other already available financial instruments in the market. As a rule, the introduction of futures 
markets in any economy provides solution to two concerns. First, it provides the investors/traders with 
an opportunity to hedge the risk inherent in the future. The participants of the market are always 
interested in transferring the risk to others. Second, futures as a product provide much necessary 
liquidity to the market. This argument leads the researchers to hypothesize that the presence of parallel 
futures can enhance the market efficiency of the stock market as well. The introduction of futures 
markets and their impact on different dynamics of the market has gained attention of the regulators, 
practitioners and academicians alike since their formal introduction in 1970s. Several methodological 
approaches and econometric techniques have been used to answer the question of their destabilizing 
ability for the financial market as a whole. 

 With respect to market efficiency, a theoretical explanation against future markets is the 
destabilization aspect of future trading. It is argued that parallel futures markets provide an additional 
channel of information. This channel not only helps in development of new information but also 
routes this information to the underlying spot market. This increment in magnitude and speed of infor-
mation can result in hyper volatility in the market (Cox 1976; Ross 1989). They assert that the new 
information takes lesser time to adjust in futures prices than their underlying counterparts. Through 
arbitrage mechanism, this information flows to the underlying market. This adds to market efficiency 
of the underlying market, while enhancing the volatility of the prices. Bae, Kwon and Park (2004) 
studies this relationship in Korean Market by using Partial Adjustment Model. The same was replicat-
ed in Indian Context by Debasish (2009). Both used index futures for the subject purpose.

 This study derives its significance from the following aspects: Malik and Shah (2017) report 
that former SSFs did not play any role in destabilizing (in terms of market efficiency and volatility) 
the overall market. This study extends on that study and takes into account the case of resumption of 
SSFs. Further, the debate on alleged destabilization caused by SSFs intensified in Pakistani market 
after the financial crisis of 2005 and 2008. Consequently, prevailing futures markets were blamed as 
one of the factors of the crisis (Khan 2006; Naz 2011). With respect to GFC of 2008, similar claims 
were made by international authors. For example, Simkovic (2009) asserts that Credit Default Swaps 
(CDS), Collateralized Debt Obligations (CDOs) and Mortgage Backed Securities (MBS) had their 
share in the GFC. Recent Studies5  show that financial crisis in one country has spill over impact, and 
it affects the financial markets in other economies. These studies assert that misuse of derivatives 
provides basis for financial crises, and become reasons for accelerated capital outflows. This enhances 

4 Throughout this study, the terms derivatives and futures are used interchangeably
5 Lien and Zhang, 2008, Krugman (2003), De Bandt and Hartmann (2000) and Wolf (1999) etc

the flow in the international capital, which sets the tone of crisis by making uncertain. Several studies 6   
in emerging markets provide mixed characteristics of futures markets. These studies highlight their 
positive and negative roles before and amid crisis. Ahmad, Shah, and Shah (2010) point out the 
relevance of this debate in local context. These situations warrant investigation for the role of futures 
in the market.

 The introduction of SSFs in Pakistan Stock Exchange (PSX) goes back to July 1, 2001. SSFs 
with different maturities were launched at different time intervals. First off, SSFs with maturity of one 
month were introduced. Later SSFs with maturity of 60 days and 90 days were also introduced. The 
investor/trader of the market took some time to realize the value and importance of trading in SSFs. 
The trading volume grew significantly after first few years of low levels of trading volume in SSFs. 
In 2004 and 2005, trading in SSFs constituted 40% of the overall trading volume of PSX. The pros 
and cons of trading in futures remained an important topic before, amid and after the GFC. The 
Pakistan’s local market also witnessed the shocks of GFC.

 Following GFC, the trading in PSX was also halted for some time. The trading in SSFs were 
resumed on July 27, 2009. The newer SSFs had different features7 and improved risk management 
measures. The tightening of rules for SSFs is not backed by any empirical study. To decrease the effect 
of futures markets on stock market volatility, stringent regulations have been adopted for resumed 
SSFs. While these stringent regulations may or may not reduce the overall volatility of the market, 
they definitely will add costs to the market participants of futures markets. Since regulations are 
costly, it is important to study the potential impact of parallel futures markets on stock market volatili-
ty. Therefore, there is a need to assess this transitional situation. The outcomes of this study will be 
important to regulators and officials in improving contract specifications and trading mechanism for 
derivatives contracts. This will improve the features of futures as a better risk management tool. The 
objective of this study is to investigate the impact of resumption of SSFs contracts trading on market 
efficiency and volatility (tradeoff between gain & loss). 

 This study contributes to the literature of futures markets in the following ways. First, in their 
studies (Bae et al., 2004; Debasish 2009) used the futures index data to investigate the simultaneous 
change in market efficiency and volatility (Following the arguments of Cox 1976; Ross 1989) in 
Korean and Indian stock markets, while this study makes use of SSFs for the said purpose. The use of 
SSFs over index futures by this study has following rationales, which could be confirmed from the 
study of McKenzie, Brailsford, and Faff (2001). 1) Exact impact would be more evident by the use of 
SSFs over Index, which cannot be traded directly. 2) Easy/flexible application of rules on SSFs than

6 IMF (2002), Dodd (2000), Kregrel (1998) and Garber (1998)
7 Strictness in regulations for re launched SSFs from former SSFs are. 1) Costly bank/cash margin 2) Application of special 
margin instead of concentration margin, and 3) Holding of mark to market profit by exchange.

index. Second, unlike (Bae et al., 2004; Debasish 2009) this study makes use of ARIMA-EGARCH 
specification to measure the volatility for pre and post SSFs periods. They used partial adjustment 
model to study the relationship between market efficiency and volatility. Third, this study makes 
simultaneous use of Generalized Error Distribution (GED), student’s t along with normal distribution8

to incorporate the fat tails of financial time series data first time ever. Fourth, some studies9 have been 
performed in the context of Pakistan (with different institutional settings than other economies), when 
the equity derivatives were first introduced. Here the data has been used for resumption period with 
modified contract specification and expected more informed trader in the market than before.

 Following the introduction, this study is divided into the following sections. Section 2 
provides related literature review. Section 3 presents the data description and methodology. Section 4 
presents results, while discussing them separately for SSFs and non-SSFs. The study is concluded in 
section 5 by presentation of conclusion and policy implications.

Literature Review

 Although Ross (1976) and Hakansson (1982) had proposed in their respective studies that 
value of a stock should be influenced by the introduction of its own derivative, still SSFs contracts 
were not traded. In the 1990s, SSFs were introduced in Australia and Hong Kong. They were later 
introduced in other countries as well, e.g., UK, USA, South Africa, India, Pakistan and Malaysia etc. 

 Several studies have been conducted in different markets in order to understand the influence 
of parallel futures markets on dynamics of the underlying spot market. These studies report diverse set 
of results. The reasons for varying results depend on the geographical locations, methodology 
employed, data used for analysis, and period used for studying the impact. For example, Bae et al. 
(2004) investigate the impact of introduction of futures index on spot index. They made use data of 
KOSPI 200 constituent and non-KOSPI 200 stocks. In order to check the relationship between market 
efficiency and volatility across introduction of futures markets, they used partial adjustment model. 
This model theorizes that there is a direct relationship between market efficiency and volatility. They 
report that higher spot price volatility and lower market efficiency in non- KOSPI 200 stocks in 
relation to KOSPI 200 index stocks. On similar lines, Debasish (2009) also used partial adjustment 
model for this purpose in Indian context. He checks the introduction of NSE Nifty index futures 
trading and their consequent influence on underlying 10 stocks taken from underlying spot market. He

8 Bollerslev (1987), Baillie and Bollerslev (1989), Kaiser (1996) and Beine, Laurent and lecourt (2000), suggested the use of 
student’s t distribution. On the other hand, Nelson (1991), and Kaiser (1996) recommend generalized error distribution for such 
an instance, on hand.
9 Malik and Shah (2017), Khan and Abbas (2013), Khan, Shah and Abbas (2011), Khan and Hijazi (2009) and Khan (2006).

reports that futures trading decreases market/ trading efficiency and volatility simultaneously. This 
simultaneous decrease in market efficiency and volatility is characterized as gain and cost of introduc-
tion of futures markets. On similar lines, Malik and Shah (2017) study the introduction of SSFs on 
market efficiency and volatility in Pakistan’s context by using data from introduction episode. The 
study made use of CAPM augmented GJR – GARCH approach and conclude that introduction of 
SSFs have no impact on market efficiency and volatility. Tarique and Malik (2018) also report mixed 
results for economies abbreviated as BRICs.

 On the basis of empirical results regarding destabilizing impact of derivatives trading, previ-
ous studies could be divided into three categories. First category of studies10 suggests that introduc-
tion of futures trading increases volatility in the spot returns. This destabilizes the overall spot market. 
Second category of studies11 depicts inverse relationship between introduction of trading in deriva-
tives markets and volatility of underlying spot markets. This could be interpreted as introduction of 
futures market decreases the volatility and stabilizes the market. Finally, the third category of studies12  
reports no influence of introduction of futures trading on underlying spot market. 

 Studies13 in Pakistan’s market are inconclusive on SSFs trading and its relationship with 
underlying stocks. Generally speaking, at theoretical as well as empirical levels, the presence of paral-
lel futures markets and their relationship with underlying spot markets is still under debate. 

Data & Methodology

 In order to investigate the impact of futures markets on the dynamics of underlying spot 
market, several approaches have been used in event study methodology. Among these, two approach-
es have received considerable attention among the investigators and has been used by numerous 
studies14. One approach analyzes the pre- and post-futures data sets of SSFs stocks/ index futures / 

10 Harris (1989), Damodaran (1990), Schwert (1990), Lockwood and Linn (1990), Hou and Li (2014) and Xu and Wan (2015) 
11 De Beer (2009), Brown Hruska and Kuserk (1995) Santoni (1987) and Nath (2003)
12 Bohl and Siklos (2015), Board, Sandman and Sutcliffe (2001), Darrat and Rahman (1995), Becketti and Roberts (1990) 
Smith (1989) Conrad (1989) Grossman (1988) and Edwards (1988a, 1988b) Illueca and Lafuente (2003), Bessembinder and 
Seguin (1992), Darrat, Rahman and Zhong (2002), and Kyriacou and Sarno (1999)
13 Tarique and Malik (2018) Malik and Shah (2017), Malik and Shah (2016), Malik and Shah (2014), Malik and Shah (2013), 
Khan and Hijazi (2009), Khan (2006) and Khan, Shah and Abbas (2011)
14 For example, Malik and Shah (2017), Khan and Abbas (2013), Khan, Shah and Abbas (2011), Gahlot and Datta (2011), Chau 
et al. (2008), Mazouz (2007), McKenzie, Brailsford & Faff (2001), Bae et al. (2004), Galloway and Miler (1997), Antoniou and 
Homes (1995) etc.

options etc. While, other approach considers non-SSFs stocks as a control sample. Both of these 
approaches have pros and cons. In order to take benefit of both the approach, this study makes use of 
both approaches, while employing econometric technique of Mazouz and Bowe (2006). This study  
makes use of aforementioned approach to investigate the potential impact of resumption of SSFs on 
market efficiency and volatility. 

Market Efficiency Modeling

 Cox (1976) argue that existence of parallel futures markets creates and enhances the infor-
mation flows in the market. He asserts this argument with the help of and empirical evidence. Specifi-
cally, he claims that futures prices quickly adjust to the new information. Arbitrage mechanism in the 
market helps transfer this information to the spot market. Further, he argues that this will result in 
simultaneous increase in market efficiency and volatility. This argument is supported by the work of 
Ross (1989), who claims that under the assumption of arbitrage free economy, volatility is directly 
proportional to the rate of new information approaching the market. The study of Brorsen (1991) is 
also important with respect to this line of argument. Basically, he extended the argument of Brorsen, 
Oellermen, and Farris (1989), that futures market affects spot markets. This helps in adjustment of 
new information in speedy manner, which results in hike in price volatility in the short run. From the 
above studies, it can be hypothesized that while futures trading provides an additional venue for infor-
mation generation/ transmission, and that this information set is transferred /reflected in the spot 
prices, then this would be apparent in spot price volatility. Brorsen (1991) and Brorsen et al. (1989) 
provided a mathematical expression, which reflects the relationship between the spot prices (   t) and 
equilibrium prices (   *t). They named it partial adjustment process model, which is as follows:
                                                                                    ……………………..……………………………. (3.1.1)
                                                                                       ………………………………………………… (3.1.2)
Here, prices are measured using logarithms.        represents the change in stock price. The        is a 
disturbance term. Gamma γ is a constant, which assumes values between 0 and 1. Further, γ is 
represents the rate of speed. The speed with which market prices move towards equilibrium prices. 
Price adjustments are immediate, when γ takes the value 1, otherwise not. Decrease in γ with increase 
in market frictions is tantamount of market efficiency of any stock. Autoregressive model of the order 
1 for stock returns Rt (price changes        ) could be rearranged as follows:
                                                                            ………………………………………………………. (3.1.3)
In the equation 3.1.3, Rt-1 and μ_t are independent of each other, and unconditional variance of Rt and 
Rt-1 are same, and variation in Rt could be formulated as follows:
                                                         …………...………………………………………………. (3.1.4)

Var(μt) is the variation in equilibrium prices. This is used as a measure of information flow in prior 
studies15. Brorsen (1991) proposed that variance of equilibrium prices could be best estimated by 

15 Bae and Jo 1999; Jones, Kaul, and Lipson 1994; Ross, 1989; Skinner 1989

measuring variation in weekly/monthly price changes. 
The first order partial derivative of Var (Rt) with respect to γ can be written as follows:
                                                                
                                                                ………………………….……………………………. (3.1.5)

Equation (3.1.5) is a mathematical expression of direct relationship between market efficiency and 
spot price volatility. This could be interpreted as if market efficiency increases, the spot market 
volatility of the underlying stock will also increase. 

 This study calculates calculation of Degree of Market Efficiency (DME) for each stock in pre 
and post periods separately. For comparison from pre- to post-futures change in market efficiency, 
paired sample t-test is used.

Volatility Modeling

 The Exponential16 Generalized Autoregressive Heteroscedasticity (EGARCH) process 
framework was introduced by Nelson (1991). As an extension of GARCH genre of models, EGARCH 
takes care of asymmetric effect induced by negative and positive shocks. Nelson’s EGARCH model 
could be expressed as follows:
Let Y_(t  )depicts the day end closing price at time t, which assumes values t=1, 2, 3….T. As a general 
rule, the rate of return is computed as follows:
Rt=log (Yt/Yt-1)……………………………………………………………................................ (3.2.1)
In equation 3.2.1, Rt is the rate of return from holding the stock from time t-1 to time t. To calculate 
the volatility of the returns, this study makes use of The ARMA (k, l)-EGARCH framework, which 
could be presented as follows:

                                                                    .................................................................................. (3.2.2)
                                                                                                                       
                                                                                                                               …………...… (3.2.3)

Underlying Error Distribution

 Engle (1982) assumed the error term to follow normal distribution in the GARCH process. 
Bollerslev (1986) extended the work of Engle (1982). He added lagged conditional variance in the 
variance equation of the framework. He pointed out that lagged condtional variance should also be 

16 GARCH stands for Generalized Autoregressive Conditional Heteroscedasticity. This model is used to estimate and predict 
variation in the asset series. EGARCH is an asymmetric extension of GARCH genre of models.

ty and stationarity of the underlying stock returns distribution. The skewedness, kurtosis and JB report 
that null hypothesis of normality of underlying distribution was rejected or not in each case. The 
aforementioned tables also indicate the absence of unit root in each return series using ADF test. Box 
and Jenkins methodology was used for selection of mean equation ARIMA-EGARCH model. Several 
provisional equations with varying ARMA orders have been estimated. This order was used after 
carefully examining the depending upon the Autocorrelation Function (ACF) and Partial Autocorrela-
tion Function (PACF). For each stock, ARMA equations with least Akaike Information Criterion 
(AIC) and Schwarz’s Bayesian Information Criterion (SIC) are selected for later incorporation in 
ARMA-EGARCH model to measure volatility change. In addition, skewedness, kurtosis, JB test and 
ARCH effect were examined for further analysis of normality and heteroscedasticity effect.

 Results for the market efficiency model are reported in Table 2A, using the partial adjustment 
process model (equation 3.1.1). The Table reports that degree of market efficiency “γ” (for each stock, 
it is calculated for pre and post periods for both SSFs and Non SSFs). Comparison of “γ” shows that 
out of eighteen SSFs, market efficiency has increased for 10 stocks, while it has decreased in the 
remaining eight stocks. On the other hand, application of similar approach to non-SSFs, resulted an 
increase in seven stocks, and decrease is observed in remaining nine stocks. Table 2B reports compari-
son between degree of market efficiency for pre and post periods. Paired sample t-test show insignifi-
cant difference between pre and post periods for both SSFs and non-SSFs. On the other hand, volatili-
ty is measured using ARIMA- EGARCH model (3.2.2 & 3.2.3), underlying different distributional 
assumptions for both SSFs and non-SSFs.

 Finally, ARIMA-EGARCH model (equations 3.2.2 & 3.2.3) is applied with dummy variable 
assuming value “1” for pre and value “0” for post period, on each stock, using normal, GED, and t 
distribution, which ever fitted the best on the basis of JB, skewness and kurtosis. Results are shown in 
Table 3 and 4. For SSFs, an insignificant increase is observed for 15 stocks while an insignificant 
decrease is seen in remaining three SSFs stocks. Moreover, for Non-SSFs, an insignificant increase is 
evident in case of 11 stocks and significant increase in only one stock while insignificant decrease in 
remaining four Non-SSFs stocks.

 Therefore, it may be interpreted that an insignificant change has been observed, both, in 
DME and volatility. Furthermore, Z test is used to check whether proportion of simultaneously 
increasing DME and volatility is different from simultaneously decreasing DME and volatility. For 
SSFs, Tables 5 and 6 report the proportion of stocks with increasing DME and volatility are signifi-
cantly different (greater) than the ones with decreasing DME and volatility at 10% level of signifi-
cance. The same test resulted in an insignificant difference for Non-SSFs. This study reports contrast-
ing results from Bae et al. (2004) and Debasish (2009) that report simultaneous increase in former 
case and simultaneous decrease in later case for both market efficiency and volatility. The study 
provides similar results, as were provided by Becketti and Roberts (1990) that increased regulations 
might increase the costs to the market participants, when their destabilizing impact has not been substantiated. 

Conclusion

 Primarily, this study examined the influence of relaunching of SSFs on market efficiency and 
price volatility of counterparts in the spot market in PSX. The study used several econometric specifi-
cations for ARIMA – EGARCH process. Overall, the results of the study do not show consistent 
patterns in potential change in market efficiency and volatility. This study employed control sample 
methodology while examining the influence of resumed SSFs. Once again, the results of the study fail 
to report consistent pattern in the price volatility and efficiency of non- SSFs stocks. By analyzing 
both SSFs and non-SSFs, it could be narrated that the results of this study are in line with some of the 
prior studies. Further, it could be concluded from the discussion that trading in SSFs should not neces-
sarily be linked with futures markets. There could be two potential reasons for these results. First, the 
stringent regulations of newer SSFs helped in reducing the beneficial destabilization of the market. 
Second, the allegations against former SSFs did not have any value. Apart from these two main 
reasons, there could be other reasons for potential changes as well. For example, stock, industry or 
macroeconomic factors. 

 This study reports little or no impact of parallel futures markets in destabilizing the underly-
ing market. It can be concluded that circuit breakers and high margin rates can be useful for some 
other reasons, while their depressing impact on the trading volume of futures is unlikely to reduce the 
stock market volatility. 

 It is important to highlight that futures are still in its infancy phase. The rules and regulations 
for cash settled index options contracts are under review. The findings of this study might have impli-
cations for both of these situations. Yet, the findings of this study should be interpreted with care. It is 
possible that SSFs have no destabilizing effect on spot market as our results recommend; still, it is also 
conceivable that the SECP is very conservative in its strategy for selection of SSFs’ stocks and design-
ing stringent regulations for futures’ trading, thereby restraining the role of futures in destabilizing the 
underlying spot market. Such alternative explanations for no-destabilizing effect of futures on under-
lying spot market in KSE can be investigated in future research studies. Such an investigation is 
imperative because if futures are not the reason for destabilization in the spot market, then excessive 
stringent regulations are not desirable because they reduce the liquidity and efficiency of the overall 
market. 

 

Table 1
Descriptive statistics for SSFs and Non-SSFs stocks

Note. This Table presents Descriptive statistics for SSFs and Non-SSFs in Panel A & B. Skewness 
(Sk), Kurtosis (KT), Jarque – Berra (JB) and Augmented Dicky Fuller (ADF) test are presented in this 
Table. 

Table 2A
Degree of Market Efficiency for SSFs and Non-SSFs

Note. This table presents the Degree of Market Efficiency for both SSFs and Non-SSFs. The Panel A 
& B present DME for before and after the event date, while depicting the change in the form of 
increase/decrease.

Table 2B
Paired Sample T Test for Pre to Post Degree of Market Efficiency Change

 
Table 3
ARIMA-EGARCH MODEL FOR SSFs

Note. This Table presents the results of ARIMA – GARCH model for SSFs only. The underlying error 
distributions are Normal, student’s t and GED.

 

Table 4
ARIMA-EGARCH MODEL FOR Non-SSFs

Note. This Table presents the results of ARIMA – GARCH model for Non-SSFs only. The underlying 
error distributions are Normal, student’s t and GED.
 
Table 5
Simultaneously Increasing and Decreasing Volatility and DME

Note. This Table presents number of stocks with simultaneous changes in volatility and DME changes.

Table 6
Comparison of simultaneously increasing and decreasing Volatility and DME

 

Note: This Table shows results of Z test. Z test is used to check that whether proportion of simultane-
ously DME and volatility is different from simultaneously decreasing DME and volatility 
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accounted for, while estimating or predicting the conditional variance. Both used Maximum Likeli-
hood (ML) approach for estimation purposes. ML approach states that parameters are conditional 
upon sample information. And that, probability density is a function of parameters. Normal distribu-
tion is widely used. However, the stock returns rarely follow normal distribution. This could be 
observed by checking the descriptive statistics of the stock returns and its normality tests. Weiss 
(1986) Bollerslev and Wooldridge (1992) are of the opinion that Quasi Maximum Likelihood (QML) 
is consistent, if and only if, the conditional mean and conditional variance are specified correctly. This 
situation changes on departure of error term away from normality. With this line of argument, Engle 
and Rivera (1991) established that QML provides consistent results. However, it becomes inefficient 
for non-normal distribution. The degree of inefficiency is more when the distribution of a variable 
departs away from normal distribution. This has raised serious concerns over the normality assump-
tion of error term in estimation of models. This situation has led the researchers for consideration of 
other non-normal distributions in parametric analysis. Some other distributions (e.g., GED, student’s 
t etc.) have been used in the literature to take care of this issue. For this study Student’s t distribution 
(Bollerslev 1987) and GED (Nelson 1991) have also been utilized.  This has helped in taking care of 
thick tails.

 Finally, Z-test will be used to compare the proportions of simultaneous increase or decrease 
of DME and volatility.

Data Description

 SSFs were launched on July 10, 2001 in PSX. This started with contract listing of ten stocks. 
However, SECP kept on reviewing the contracts’ listing on timely basis, which resulted in listing of 
more contracts on PSX. By 2008, the total contracts listed as SSFs amounted to 46. When GFC hit the 
PSX, the whole market remained suspended for few months. Trading in SSFs also remained suspend-
ed few months. After recovery from the critical situation caused by GFC, the market was resumed. 
Alongside others, trading in 18 SSFs were relaunched on July 27, 2009. This time regulation for 
trading in SSFs were stricter than before. This study focuses on resumption episode, which had 
stringent regulations thatn former SSFs. For analysis purpose, the study makes use of one year daily 
closing prices’ observations are used. This dataset is used to investigate the impact of SSFs on market 
efficiency and volatility of the underlying stocks. This data is collected from online database 
(www.brecorder.com).

Analysis & Discussion

  GARCH stands for Generalized Autoregressive Conditional Heteroscedasticity. This model is used 
to estimate and predict variation in the asset series. EGARCH is an asymmetric extension of GARCH 
genre of models. The results are presented in descriptive and inferential statistics form. Table 1 
reports the descriptive of SSFs and non-SSFs. Skewedness and kurtosis are presented along with 
Jarque Berra (JB) and Augumented Dicky Fuller (ADF) tests, which are used to examine the normali-
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Abstract

To curb the negative effects of Global Financial Crisis (GFC) in 2008, the regulatory bodies of 
Pakistan Stock Exchange (PSX) banned trading in the stock market. Trading in several financial 
instruments suffered due to this unavoidable situation. On the recommendations of CFS MK II review 
committee, trading in futures markets were also halted. As the situation got better, trading in the stock 
market resumed. With this, trading in Single Stock Futures (SSFs) resumed on July 27, 2009 with 
stringent regulatory requirements than before. This situation makes it important to investigate the role 
of newer SSFs with stringent regulations. This study investigates the stakeholders’ claims on destabi-
lizing ability of futures markets in this crucial stage. This is done by examining the impact of resump-
tion of trading in SSFs contracts with stringent regulations on the market efficiency and volatility of 
the stock prices of the underlying counterparts. The results of this study do not present any significant 
change in the market efficiency and volatility of SSFs’ underlying stocks and Non-SSFs’ stocks. This 
study has two implications. First, the SSFs did not play any part in destabilization of Pakistan’s Stock 
market during GFC. Second, the stringent regulations have helped mitigate the destabilizing ability 
of futures markets in Pakistan.

Keywords: Resumption, Stringent, Modified Approach, Stock, Market Efficiency.

JEL Classification: G190
 

1 Assistant Professor, Finance, IQRA University, Islamabad Campus, Pakistan. Email id: imran.malik@iqraisb.edu.pk
2 Associate Professor, Finance, Institute of Management Sciences, Peshawar, Pakistan.
Email: attaullah.shah@imsciences.edu.pk
3 Assistant Professor, Finance, University of Teknologi, Brunei. Email: dr.safiullah@kust.edu.pk

Introduction

 Equity derivatives4 are newer financial instruments, which have different trading regulations 
from other already available financial instruments in the market. As a rule, the introduction of futures 
markets in any economy provides solution to two concerns. First, it provides the investors/traders with 
an opportunity to hedge the risk inherent in the future. The participants of the market are always 
interested in transferring the risk to others. Second, futures as a product provide much necessary 
liquidity to the market. This argument leads the researchers to hypothesize that the presence of parallel 
futures can enhance the market efficiency of the stock market as well. The introduction of futures 
markets and their impact on different dynamics of the market has gained attention of the regulators, 
practitioners and academicians alike since their formal introduction in 1970s. Several methodological 
approaches and econometric techniques have been used to answer the question of their destabilizing 
ability for the financial market as a whole. 

 With respect to market efficiency, a theoretical explanation against future markets is the 
destabilization aspect of future trading. It is argued that parallel futures markets provide an additional 
channel of information. This channel not only helps in development of new information but also 
routes this information to the underlying spot market. This increment in magnitude and speed of infor-
mation can result in hyper volatility in the market (Cox 1976; Ross 1989). They assert that the new 
information takes lesser time to adjust in futures prices than their underlying counterparts. Through 
arbitrage mechanism, this information flows to the underlying market. This adds to market efficiency 
of the underlying market, while enhancing the volatility of the prices. Bae, Kwon and Park (2004) 
studies this relationship in Korean Market by using Partial Adjustment Model. The same was replicat-
ed in Indian Context by Debasish (2009). Both used index futures for the subject purpose.

 This study derives its significance from the following aspects: Malik and Shah (2017) report 
that former SSFs did not play any role in destabilizing (in terms of market efficiency and volatility) 
the overall market. This study extends on that study and takes into account the case of resumption of 
SSFs. Further, the debate on alleged destabilization caused by SSFs intensified in Pakistani market 
after the financial crisis of 2005 and 2008. Consequently, prevailing futures markets were blamed as 
one of the factors of the crisis (Khan 2006; Naz 2011). With respect to GFC of 2008, similar claims 
were made by international authors. For example, Simkovic (2009) asserts that Credit Default Swaps 
(CDS), Collateralized Debt Obligations (CDOs) and Mortgage Backed Securities (MBS) had their 
share in the GFC. Recent Studies5  show that financial crisis in one country has spill over impact, and 
it affects the financial markets in other economies. These studies assert that misuse of derivatives 
provides basis for financial crises, and become reasons for accelerated capital outflows. This enhances 

4 Throughout this study, the terms derivatives and futures are used interchangeably
5 Lien and Zhang, 2008, Krugman (2003), De Bandt and Hartmann (2000) and Wolf (1999) etc

the flow in the international capital, which sets the tone of crisis by making uncertain. Several studies 6   
in emerging markets provide mixed characteristics of futures markets. These studies highlight their 
positive and negative roles before and amid crisis. Ahmad, Shah, and Shah (2010) point out the 
relevance of this debate in local context. These situations warrant investigation for the role of futures 
in the market.

 The introduction of SSFs in Pakistan Stock Exchange (PSX) goes back to July 1, 2001. SSFs 
with different maturities were launched at different time intervals. First off, SSFs with maturity of one 
month were introduced. Later SSFs with maturity of 60 days and 90 days were also introduced. The 
investor/trader of the market took some time to realize the value and importance of trading in SSFs. 
The trading volume grew significantly after first few years of low levels of trading volume in SSFs. 
In 2004 and 2005, trading in SSFs constituted 40% of the overall trading volume of PSX. The pros 
and cons of trading in futures remained an important topic before, amid and after the GFC. The 
Pakistan’s local market also witnessed the shocks of GFC.

 Following GFC, the trading in PSX was also halted for some time. The trading in SSFs were 
resumed on July 27, 2009. The newer SSFs had different features7 and improved risk management 
measures. The tightening of rules for SSFs is not backed by any empirical study. To decrease the effect 
of futures markets on stock market volatility, stringent regulations have been adopted for resumed 
SSFs. While these stringent regulations may or may not reduce the overall volatility of the market, 
they definitely will add costs to the market participants of futures markets. Since regulations are 
costly, it is important to study the potential impact of parallel futures markets on stock market volatili-
ty. Therefore, there is a need to assess this transitional situation. The outcomes of this study will be 
important to regulators and officials in improving contract specifications and trading mechanism for 
derivatives contracts. This will improve the features of futures as a better risk management tool. The 
objective of this study is to investigate the impact of resumption of SSFs contracts trading on market 
efficiency and volatility (tradeoff between gain & loss). 

 This study contributes to the literature of futures markets in the following ways. First, in their 
studies (Bae et al., 2004; Debasish 2009) used the futures index data to investigate the simultaneous 
change in market efficiency and volatility (Following the arguments of Cox 1976; Ross 1989) in 
Korean and Indian stock markets, while this study makes use of SSFs for the said purpose. The use of 
SSFs over index futures by this study has following rationales, which could be confirmed from the 
study of McKenzie, Brailsford, and Faff (2001). 1) Exact impact would be more evident by the use of 
SSFs over Index, which cannot be traded directly. 2) Easy/flexible application of rules on SSFs than

6 IMF (2002), Dodd (2000), Kregrel (1998) and Garber (1998)
7 Strictness in regulations for re launched SSFs from former SSFs are. 1) Costly bank/cash margin 2) Application of special 
margin instead of concentration margin, and 3) Holding of mark to market profit by exchange.

index. Second, unlike (Bae et al., 2004; Debasish 2009) this study makes use of ARIMA-EGARCH 
specification to measure the volatility for pre and post SSFs periods. They used partial adjustment 
model to study the relationship between market efficiency and volatility. Third, this study makes 
simultaneous use of Generalized Error Distribution (GED), student’s t along with normal distribution8

to incorporate the fat tails of financial time series data first time ever. Fourth, some studies9 have been 
performed in the context of Pakistan (with different institutional settings than other economies), when 
the equity derivatives were first introduced. Here the data has been used for resumption period with 
modified contract specification and expected more informed trader in the market than before.

 Following the introduction, this study is divided into the following sections. Section 2 
provides related literature review. Section 3 presents the data description and methodology. Section 4 
presents results, while discussing them separately for SSFs and non-SSFs. The study is concluded in 
section 5 by presentation of conclusion and policy implications.

Literature Review

 Although Ross (1976) and Hakansson (1982) had proposed in their respective studies that 
value of a stock should be influenced by the introduction of its own derivative, still SSFs contracts 
were not traded. In the 1990s, SSFs were introduced in Australia and Hong Kong. They were later 
introduced in other countries as well, e.g., UK, USA, South Africa, India, Pakistan and Malaysia etc. 

 Several studies have been conducted in different markets in order to understand the influence 
of parallel futures markets on dynamics of the underlying spot market. These studies report diverse set 
of results. The reasons for varying results depend on the geographical locations, methodology 
employed, data used for analysis, and period used for studying the impact. For example, Bae et al. 
(2004) investigate the impact of introduction of futures index on spot index. They made use data of 
KOSPI 200 constituent and non-KOSPI 200 stocks. In order to check the relationship between market 
efficiency and volatility across introduction of futures markets, they used partial adjustment model. 
This model theorizes that there is a direct relationship between market efficiency and volatility. They 
report that higher spot price volatility and lower market efficiency in non- KOSPI 200 stocks in 
relation to KOSPI 200 index stocks. On similar lines, Debasish (2009) also used partial adjustment 
model for this purpose in Indian context. He checks the introduction of NSE Nifty index futures 
trading and their consequent influence on underlying 10 stocks taken from underlying spot market. He

8 Bollerslev (1987), Baillie and Bollerslev (1989), Kaiser (1996) and Beine, Laurent and lecourt (2000), suggested the use of 
student’s t distribution. On the other hand, Nelson (1991), and Kaiser (1996) recommend generalized error distribution for such 
an instance, on hand.
9 Malik and Shah (2017), Khan and Abbas (2013), Khan, Shah and Abbas (2011), Khan and Hijazi (2009) and Khan (2006).

reports that futures trading decreases market/ trading efficiency and volatility simultaneously. This 
simultaneous decrease in market efficiency and volatility is characterized as gain and cost of introduc-
tion of futures markets. On similar lines, Malik and Shah (2017) study the introduction of SSFs on 
market efficiency and volatility in Pakistan’s context by using data from introduction episode. The 
study made use of CAPM augmented GJR – GARCH approach and conclude that introduction of 
SSFs have no impact on market efficiency and volatility. Tarique and Malik (2018) also report mixed 
results for economies abbreviated as BRICs.

 On the basis of empirical results regarding destabilizing impact of derivatives trading, previ-
ous studies could be divided into three categories. First category of studies10 suggests that introduc-
tion of futures trading increases volatility in the spot returns. This destabilizes the overall spot market. 
Second category of studies11 depicts inverse relationship between introduction of trading in deriva-
tives markets and volatility of underlying spot markets. This could be interpreted as introduction of 
futures market decreases the volatility and stabilizes the market. Finally, the third category of studies12  
reports no influence of introduction of futures trading on underlying spot market. 

 Studies13 in Pakistan’s market are inconclusive on SSFs trading and its relationship with 
underlying stocks. Generally speaking, at theoretical as well as empirical levels, the presence of paral-
lel futures markets and their relationship with underlying spot markets is still under debate. 

Data & Methodology

 In order to investigate the impact of futures markets on the dynamics of underlying spot 
market, several approaches have been used in event study methodology. Among these, two approach-
es have received considerable attention among the investigators and has been used by numerous 
studies14. One approach analyzes the pre- and post-futures data sets of SSFs stocks/ index futures / 

10 Harris (1989), Damodaran (1990), Schwert (1990), Lockwood and Linn (1990), Hou and Li (2014) and Xu and Wan (2015) 
11 De Beer (2009), Brown Hruska and Kuserk (1995) Santoni (1987) and Nath (2003)
12 Bohl and Siklos (2015), Board, Sandman and Sutcliffe (2001), Darrat and Rahman (1995), Becketti and Roberts (1990) 
Smith (1989) Conrad (1989) Grossman (1988) and Edwards (1988a, 1988b) Illueca and Lafuente (2003), Bessembinder and 
Seguin (1992), Darrat, Rahman and Zhong (2002), and Kyriacou and Sarno (1999)
13 Tarique and Malik (2018) Malik and Shah (2017), Malik and Shah (2016), Malik and Shah (2014), Malik and Shah (2013), 
Khan and Hijazi (2009), Khan (2006) and Khan, Shah and Abbas (2011)
14 For example, Malik and Shah (2017), Khan and Abbas (2013), Khan, Shah and Abbas (2011), Gahlot and Datta (2011), Chau 
et al. (2008), Mazouz (2007), McKenzie, Brailsford & Faff (2001), Bae et al. (2004), Galloway and Miler (1997), Antoniou and 
Homes (1995) etc.

options etc. While, other approach considers non-SSFs stocks as a control sample. Both of these 
approaches have pros and cons. In order to take benefit of both the approach, this study makes use of 
both approaches, while employing econometric technique of Mazouz and Bowe (2006). This study  
makes use of aforementioned approach to investigate the potential impact of resumption of SSFs on 
market efficiency and volatility. 

Market Efficiency Modeling

 Cox (1976) argue that existence of parallel futures markets creates and enhances the infor-
mation flows in the market. He asserts this argument with the help of and empirical evidence. Specifi-
cally, he claims that futures prices quickly adjust to the new information. Arbitrage mechanism in the 
market helps transfer this information to the spot market. Further, he argues that this will result in 
simultaneous increase in market efficiency and volatility. This argument is supported by the work of 
Ross (1989), who claims that under the assumption of arbitrage free economy, volatility is directly 
proportional to the rate of new information approaching the market. The study of Brorsen (1991) is 
also important with respect to this line of argument. Basically, he extended the argument of Brorsen, 
Oellermen, and Farris (1989), that futures market affects spot markets. This helps in adjustment of 
new information in speedy manner, which results in hike in price volatility in the short run. From the 
above studies, it can be hypothesized that while futures trading provides an additional venue for infor-
mation generation/ transmission, and that this information set is transferred /reflected in the spot 
prices, then this would be apparent in spot price volatility. Brorsen (1991) and Brorsen et al. (1989) 
provided a mathematical expression, which reflects the relationship between the spot prices (   t) and 
equilibrium prices (   *t). They named it partial adjustment process model, which is as follows:
                                                                                    ……………………..……………………………. (3.1.1)
                                                                                       ………………………………………………… (3.1.2)
Here, prices are measured using logarithms.        represents the change in stock price. The        is a 
disturbance term. Gamma γ is a constant, which assumes values between 0 and 1. Further, γ is 
represents the rate of speed. The speed with which market prices move towards equilibrium prices. 
Price adjustments are immediate, when γ takes the value 1, otherwise not. Decrease in γ with increase 
in market frictions is tantamount of market efficiency of any stock. Autoregressive model of the order 
1 for stock returns Rt (price changes        ) could be rearranged as follows:
                                                                            ………………………………………………………. (3.1.3)
In the equation 3.1.3, Rt-1 and μ_t are independent of each other, and unconditional variance of Rt and 
Rt-1 are same, and variation in Rt could be formulated as follows:
                                                         …………...………………………………………………. (3.1.4)

Var(μt) is the variation in equilibrium prices. This is used as a measure of information flow in prior 
studies15. Brorsen (1991) proposed that variance of equilibrium prices could be best estimated by 

15 Bae and Jo 1999; Jones, Kaul, and Lipson 1994; Ross, 1989; Skinner 1989

measuring variation in weekly/monthly price changes. 
The first order partial derivative of Var (Rt) with respect to γ can be written as follows:
                                                                
                                                                ………………………….……………………………. (3.1.5)

Equation (3.1.5) is a mathematical expression of direct relationship between market efficiency and 
spot price volatility. This could be interpreted as if market efficiency increases, the spot market 
volatility of the underlying stock will also increase. 

 This study calculates calculation of Degree of Market Efficiency (DME) for each stock in pre 
and post periods separately. For comparison from pre- to post-futures change in market efficiency, 
paired sample t-test is used.

Volatility Modeling

 The Exponential16 Generalized Autoregressive Heteroscedasticity (EGARCH) process 
framework was introduced by Nelson (1991). As an extension of GARCH genre of models, EGARCH 
takes care of asymmetric effect induced by negative and positive shocks. Nelson’s EGARCH model 
could be expressed as follows:
Let Y_(t  )depicts the day end closing price at time t, which assumes values t=1, 2, 3….T. As a general 
rule, the rate of return is computed as follows:
Rt=log (Yt/Yt-1)……………………………………………………………................................ (3.2.1)
In equation 3.2.1, Rt is the rate of return from holding the stock from time t-1 to time t. To calculate 
the volatility of the returns, this study makes use of The ARMA (k, l)-EGARCH framework, which 
could be presented as follows:

                                                                    .................................................................................. (3.2.2)
                                                                                                                       
                                                                                                                               …………...… (3.2.3)

Underlying Error Distribution

 Engle (1982) assumed the error term to follow normal distribution in the GARCH process. 
Bollerslev (1986) extended the work of Engle (1982). He added lagged conditional variance in the 
variance equation of the framework. He pointed out that lagged condtional variance should also be 

16 GARCH stands for Generalized Autoregressive Conditional Heteroscedasticity. This model is used to estimate and predict 
variation in the asset series. EGARCH is an asymmetric extension of GARCH genre of models.

ty and stationarity of the underlying stock returns distribution. The skewedness, kurtosis and JB report 
that null hypothesis of normality of underlying distribution was rejected or not in each case. The 
aforementioned tables also indicate the absence of unit root in each return series using ADF test. Box 
and Jenkins methodology was used for selection of mean equation ARIMA-EGARCH model. Several 
provisional equations with varying ARMA orders have been estimated. This order was used after 
carefully examining the depending upon the Autocorrelation Function (ACF) and Partial Autocorrela-
tion Function (PACF). For each stock, ARMA equations with least Akaike Information Criterion 
(AIC) and Schwarz’s Bayesian Information Criterion (SIC) are selected for later incorporation in 
ARMA-EGARCH model to measure volatility change. In addition, skewedness, kurtosis, JB test and 
ARCH effect were examined for further analysis of normality and heteroscedasticity effect.

 Results for the market efficiency model are reported in Table 2A, using the partial adjustment 
process model (equation 3.1.1). The Table reports that degree of market efficiency “γ” (for each stock, 
it is calculated for pre and post periods for both SSFs and Non SSFs). Comparison of “γ” shows that 
out of eighteen SSFs, market efficiency has increased for 10 stocks, while it has decreased in the 
remaining eight stocks. On the other hand, application of similar approach to non-SSFs, resulted an 
increase in seven stocks, and decrease is observed in remaining nine stocks. Table 2B reports compari-
son between degree of market efficiency for pre and post periods. Paired sample t-test show insignifi-
cant difference between pre and post periods for both SSFs and non-SSFs. On the other hand, volatili-
ty is measured using ARIMA- EGARCH model (3.2.2 & 3.2.3), underlying different distributional 
assumptions for both SSFs and non-SSFs.

 Finally, ARIMA-EGARCH model (equations 3.2.2 & 3.2.3) is applied with dummy variable 
assuming value “1” for pre and value “0” for post period, on each stock, using normal, GED, and t 
distribution, which ever fitted the best on the basis of JB, skewness and kurtosis. Results are shown in 
Table 3 and 4. For SSFs, an insignificant increase is observed for 15 stocks while an insignificant 
decrease is seen in remaining three SSFs stocks. Moreover, for Non-SSFs, an insignificant increase is 
evident in case of 11 stocks and significant increase in only one stock while insignificant decrease in 
remaining four Non-SSFs stocks.

 Therefore, it may be interpreted that an insignificant change has been observed, both, in 
DME and volatility. Furthermore, Z test is used to check whether proportion of simultaneously 
increasing DME and volatility is different from simultaneously decreasing DME and volatility. For 
SSFs, Tables 5 and 6 report the proportion of stocks with increasing DME and volatility are signifi-
cantly different (greater) than the ones with decreasing DME and volatility at 10% level of signifi-
cance. The same test resulted in an insignificant difference for Non-SSFs. This study reports contrast-
ing results from Bae et al. (2004) and Debasish (2009) that report simultaneous increase in former 
case and simultaneous decrease in later case for both market efficiency and volatility. The study 
provides similar results, as were provided by Becketti and Roberts (1990) that increased regulations 
might increase the costs to the market participants, when their destabilizing impact has not been substantiated. 

Conclusion

 Primarily, this study examined the influence of relaunching of SSFs on market efficiency and 
price volatility of counterparts in the spot market in PSX. The study used several econometric specifi-
cations for ARIMA – EGARCH process. Overall, the results of the study do not show consistent 
patterns in potential change in market efficiency and volatility. This study employed control sample 
methodology while examining the influence of resumed SSFs. Once again, the results of the study fail 
to report consistent pattern in the price volatility and efficiency of non- SSFs stocks. By analyzing 
both SSFs and non-SSFs, it could be narrated that the results of this study are in line with some of the 
prior studies. Further, it could be concluded from the discussion that trading in SSFs should not neces-
sarily be linked with futures markets. There could be two potential reasons for these results. First, the 
stringent regulations of newer SSFs helped in reducing the beneficial destabilization of the market. 
Second, the allegations against former SSFs did not have any value. Apart from these two main 
reasons, there could be other reasons for potential changes as well. For example, stock, industry or 
macroeconomic factors. 

 This study reports little or no impact of parallel futures markets in destabilizing the underly-
ing market. It can be concluded that circuit breakers and high margin rates can be useful for some 
other reasons, while their depressing impact on the trading volume of futures is unlikely to reduce the 
stock market volatility. 

 It is important to highlight that futures are still in its infancy phase. The rules and regulations 
for cash settled index options contracts are under review. The findings of this study might have impli-
cations for both of these situations. Yet, the findings of this study should be interpreted with care. It is 
possible that SSFs have no destabilizing effect on spot market as our results recommend; still, it is also 
conceivable that the SECP is very conservative in its strategy for selection of SSFs’ stocks and design-
ing stringent regulations for futures’ trading, thereby restraining the role of futures in destabilizing the 
underlying spot market. Such alternative explanations for no-destabilizing effect of futures on under-
lying spot market in KSE can be investigated in future research studies. Such an investigation is 
imperative because if futures are not the reason for destabilization in the spot market, then excessive 
stringent regulations are not desirable because they reduce the liquidity and efficiency of the overall 
market. 

 

Table 1
Descriptive statistics for SSFs and Non-SSFs stocks

Note. This Table presents Descriptive statistics for SSFs and Non-SSFs in Panel A & B. Skewness 
(Sk), Kurtosis (KT), Jarque – Berra (JB) and Augmented Dicky Fuller (ADF) test are presented in this 
Table. 

Table 2A
Degree of Market Efficiency for SSFs and Non-SSFs

Note. This table presents the Degree of Market Efficiency for both SSFs and Non-SSFs. The Panel A 
& B present DME for before and after the event date, while depicting the change in the form of 
increase/decrease.

Table 2B
Paired Sample T Test for Pre to Post Degree of Market Efficiency Change

 
Table 3
ARIMA-EGARCH MODEL FOR SSFs

Note. This Table presents the results of ARIMA – GARCH model for SSFs only. The underlying error 
distributions are Normal, student’s t and GED.

 

Table 4
ARIMA-EGARCH MODEL FOR Non-SSFs

Note. This Table presents the results of ARIMA – GARCH model for Non-SSFs only. The underlying 
error distributions are Normal, student’s t and GED.
 
Table 5
Simultaneously Increasing and Decreasing Volatility and DME

Note. This Table presents number of stocks with simultaneous changes in volatility and DME changes.

Table 6
Comparison of simultaneously increasing and decreasing Volatility and DME

 

Note: This Table shows results of Z test. Z test is used to check that whether proportion of simultane-
ously DME and volatility is different from simultaneously decreasing DME and volatility 
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Abstract

To curb the negative effects of Global Financial Crisis (GFC) in 2008, the regulatory bodies of 
Pakistan Stock Exchange (PSX) banned trading in the stock market. Trading in several financial 
instruments suffered due to this unavoidable situation. On the recommendations of CFS MK II review 
committee, trading in futures markets were also halted. As the situation got better, trading in the stock 
market resumed. With this, trading in Single Stock Futures (SSFs) resumed on July 27, 2009 with 
stringent regulatory requirements than before. This situation makes it important to investigate the role 
of newer SSFs with stringent regulations. This study investigates the stakeholders’ claims on destabi-
lizing ability of futures markets in this crucial stage. This is done by examining the impact of resump-
tion of trading in SSFs contracts with stringent regulations on the market efficiency and volatility of 
the stock prices of the underlying counterparts. The results of this study do not present any significant 
change in the market efficiency and volatility of SSFs’ underlying stocks and Non-SSFs’ stocks. This 
study has two implications. First, the SSFs did not play any part in destabilization of Pakistan’s Stock 
market during GFC. Second, the stringent regulations have helped mitigate the destabilizing ability 
of futures markets in Pakistan.
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Introduction

 Equity derivatives4 are newer financial instruments, which have different trading regulations 
from other already available financial instruments in the market. As a rule, the introduction of futures 
markets in any economy provides solution to two concerns. First, it provides the investors/traders with 
an opportunity to hedge the risk inherent in the future. The participants of the market are always 
interested in transferring the risk to others. Second, futures as a product provide much necessary 
liquidity to the market. This argument leads the researchers to hypothesize that the presence of parallel 
futures can enhance the market efficiency of the stock market as well. The introduction of futures 
markets and their impact on different dynamics of the market has gained attention of the regulators, 
practitioners and academicians alike since their formal introduction in 1970s. Several methodological 
approaches and econometric techniques have been used to answer the question of their destabilizing 
ability for the financial market as a whole. 

 With respect to market efficiency, a theoretical explanation against future markets is the 
destabilization aspect of future trading. It is argued that parallel futures markets provide an additional 
channel of information. This channel not only helps in development of new information but also 
routes this information to the underlying spot market. This increment in magnitude and speed of infor-
mation can result in hyper volatility in the market (Cox 1976; Ross 1989). They assert that the new 
information takes lesser time to adjust in futures prices than their underlying counterparts. Through 
arbitrage mechanism, this information flows to the underlying market. This adds to market efficiency 
of the underlying market, while enhancing the volatility of the prices. Bae, Kwon and Park (2004) 
studies this relationship in Korean Market by using Partial Adjustment Model. The same was replicat-
ed in Indian Context by Debasish (2009). Both used index futures for the subject purpose.

 This study derives its significance from the following aspects: Malik and Shah (2017) report 
that former SSFs did not play any role in destabilizing (in terms of market efficiency and volatility) 
the overall market. This study extends on that study and takes into account the case of resumption of 
SSFs. Further, the debate on alleged destabilization caused by SSFs intensified in Pakistani market 
after the financial crisis of 2005 and 2008. Consequently, prevailing futures markets were blamed as 
one of the factors of the crisis (Khan 2006; Naz 2011). With respect to GFC of 2008, similar claims 
were made by international authors. For example, Simkovic (2009) asserts that Credit Default Swaps 
(CDS), Collateralized Debt Obligations (CDOs) and Mortgage Backed Securities (MBS) had their 
share in the GFC. Recent Studies5  show that financial crisis in one country has spill over impact, and 
it affects the financial markets in other economies. These studies assert that misuse of derivatives 
provides basis for financial crises, and become reasons for accelerated capital outflows. This enhances 

4 Throughout this study, the terms derivatives and futures are used interchangeably
5 Lien and Zhang, 2008, Krugman (2003), De Bandt and Hartmann (2000) and Wolf (1999) etc

the flow in the international capital, which sets the tone of crisis by making uncertain. Several studies 6   
in emerging markets provide mixed characteristics of futures markets. These studies highlight their 
positive and negative roles before and amid crisis. Ahmad, Shah, and Shah (2010) point out the 
relevance of this debate in local context. These situations warrant investigation for the role of futures 
in the market.

 The introduction of SSFs in Pakistan Stock Exchange (PSX) goes back to July 1, 2001. SSFs 
with different maturities were launched at different time intervals. First off, SSFs with maturity of one 
month were introduced. Later SSFs with maturity of 60 days and 90 days were also introduced. The 
investor/trader of the market took some time to realize the value and importance of trading in SSFs. 
The trading volume grew significantly after first few years of low levels of trading volume in SSFs. 
In 2004 and 2005, trading in SSFs constituted 40% of the overall trading volume of PSX. The pros 
and cons of trading in futures remained an important topic before, amid and after the GFC. The 
Pakistan’s local market also witnessed the shocks of GFC.

 Following GFC, the trading in PSX was also halted for some time. The trading in SSFs were 
resumed on July 27, 2009. The newer SSFs had different features7 and improved risk management 
measures. The tightening of rules for SSFs is not backed by any empirical study. To decrease the effect 
of futures markets on stock market volatility, stringent regulations have been adopted for resumed 
SSFs. While these stringent regulations may or may not reduce the overall volatility of the market, 
they definitely will add costs to the market participants of futures markets. Since regulations are 
costly, it is important to study the potential impact of parallel futures markets on stock market volatili-
ty. Therefore, there is a need to assess this transitional situation. The outcomes of this study will be 
important to regulators and officials in improving contract specifications and trading mechanism for 
derivatives contracts. This will improve the features of futures as a better risk management tool. The 
objective of this study is to investigate the impact of resumption of SSFs contracts trading on market 
efficiency and volatility (tradeoff between gain & loss). 

 This study contributes to the literature of futures markets in the following ways. First, in their 
studies (Bae et al., 2004; Debasish 2009) used the futures index data to investigate the simultaneous 
change in market efficiency and volatility (Following the arguments of Cox 1976; Ross 1989) in 
Korean and Indian stock markets, while this study makes use of SSFs for the said purpose. The use of 
SSFs over index futures by this study has following rationales, which could be confirmed from the 
study of McKenzie, Brailsford, and Faff (2001). 1) Exact impact would be more evident by the use of 
SSFs over Index, which cannot be traded directly. 2) Easy/flexible application of rules on SSFs than

6 IMF (2002), Dodd (2000), Kregrel (1998) and Garber (1998)
7 Strictness in regulations for re launched SSFs from former SSFs are. 1) Costly bank/cash margin 2) Application of special 
margin instead of concentration margin, and 3) Holding of mark to market profit by exchange.

index. Second, unlike (Bae et al., 2004; Debasish 2009) this study makes use of ARIMA-EGARCH 
specification to measure the volatility for pre and post SSFs periods. They used partial adjustment 
model to study the relationship between market efficiency and volatility. Third, this study makes 
simultaneous use of Generalized Error Distribution (GED), student’s t along with normal distribution8

to incorporate the fat tails of financial time series data first time ever. Fourth, some studies9 have been 
performed in the context of Pakistan (with different institutional settings than other economies), when 
the equity derivatives were first introduced. Here the data has been used for resumption period with 
modified contract specification and expected more informed trader in the market than before.

 Following the introduction, this study is divided into the following sections. Section 2 
provides related literature review. Section 3 presents the data description and methodology. Section 4 
presents results, while discussing them separately for SSFs and non-SSFs. The study is concluded in 
section 5 by presentation of conclusion and policy implications.

Literature Review

 Although Ross (1976) and Hakansson (1982) had proposed in their respective studies that 
value of a stock should be influenced by the introduction of its own derivative, still SSFs contracts 
were not traded. In the 1990s, SSFs were introduced in Australia and Hong Kong. They were later 
introduced in other countries as well, e.g., UK, USA, South Africa, India, Pakistan and Malaysia etc. 

 Several studies have been conducted in different markets in order to understand the influence 
of parallel futures markets on dynamics of the underlying spot market. These studies report diverse set 
of results. The reasons for varying results depend on the geographical locations, methodology 
employed, data used for analysis, and period used for studying the impact. For example, Bae et al. 
(2004) investigate the impact of introduction of futures index on spot index. They made use data of 
KOSPI 200 constituent and non-KOSPI 200 stocks. In order to check the relationship between market 
efficiency and volatility across introduction of futures markets, they used partial adjustment model. 
This model theorizes that there is a direct relationship between market efficiency and volatility. They 
report that higher spot price volatility and lower market efficiency in non- KOSPI 200 stocks in 
relation to KOSPI 200 index stocks. On similar lines, Debasish (2009) also used partial adjustment 
model for this purpose in Indian context. He checks the introduction of NSE Nifty index futures 
trading and their consequent influence on underlying 10 stocks taken from underlying spot market. He

8 Bollerslev (1987), Baillie and Bollerslev (1989), Kaiser (1996) and Beine, Laurent and lecourt (2000), suggested the use of 
student’s t distribution. On the other hand, Nelson (1991), and Kaiser (1996) recommend generalized error distribution for such 
an instance, on hand.
9 Malik and Shah (2017), Khan and Abbas (2013), Khan, Shah and Abbas (2011), Khan and Hijazi (2009) and Khan (2006).

reports that futures trading decreases market/ trading efficiency and volatility simultaneously. This 
simultaneous decrease in market efficiency and volatility is characterized as gain and cost of introduc-
tion of futures markets. On similar lines, Malik and Shah (2017) study the introduction of SSFs on 
market efficiency and volatility in Pakistan’s context by using data from introduction episode. The 
study made use of CAPM augmented GJR – GARCH approach and conclude that introduction of 
SSFs have no impact on market efficiency and volatility. Tarique and Malik (2018) also report mixed 
results for economies abbreviated as BRICs.

 On the basis of empirical results regarding destabilizing impact of derivatives trading, previ-
ous studies could be divided into three categories. First category of studies10 suggests that introduc-
tion of futures trading increases volatility in the spot returns. This destabilizes the overall spot market. 
Second category of studies11 depicts inverse relationship between introduction of trading in deriva-
tives markets and volatility of underlying spot markets. This could be interpreted as introduction of 
futures market decreases the volatility and stabilizes the market. Finally, the third category of studies12  
reports no influence of introduction of futures trading on underlying spot market. 

 Studies13 in Pakistan’s market are inconclusive on SSFs trading and its relationship with 
underlying stocks. Generally speaking, at theoretical as well as empirical levels, the presence of paral-
lel futures markets and their relationship with underlying spot markets is still under debate. 

Data & Methodology

 In order to investigate the impact of futures markets on the dynamics of underlying spot 
market, several approaches have been used in event study methodology. Among these, two approach-
es have received considerable attention among the investigators and has been used by numerous 
studies14. One approach analyzes the pre- and post-futures data sets of SSFs stocks/ index futures / 

10 Harris (1989), Damodaran (1990), Schwert (1990), Lockwood and Linn (1990), Hou and Li (2014) and Xu and Wan (2015) 
11 De Beer (2009), Brown Hruska and Kuserk (1995) Santoni (1987) and Nath (2003)
12 Bohl and Siklos (2015), Board, Sandman and Sutcliffe (2001), Darrat and Rahman (1995), Becketti and Roberts (1990) 
Smith (1989) Conrad (1989) Grossman (1988) and Edwards (1988a, 1988b) Illueca and Lafuente (2003), Bessembinder and 
Seguin (1992), Darrat, Rahman and Zhong (2002), and Kyriacou and Sarno (1999)
13 Tarique and Malik (2018) Malik and Shah (2017), Malik and Shah (2016), Malik and Shah (2014), Malik and Shah (2013), 
Khan and Hijazi (2009), Khan (2006) and Khan, Shah and Abbas (2011)
14 For example, Malik and Shah (2017), Khan and Abbas (2013), Khan, Shah and Abbas (2011), Gahlot and Datta (2011), Chau 
et al. (2008), Mazouz (2007), McKenzie, Brailsford & Faff (2001), Bae et al. (2004), Galloway and Miler (1997), Antoniou and 
Homes (1995) etc.

options etc. While, other approach considers non-SSFs stocks as a control sample. Both of these 
approaches have pros and cons. In order to take benefit of both the approach, this study makes use of 
both approaches, while employing econometric technique of Mazouz and Bowe (2006). This study  
makes use of aforementioned approach to investigate the potential impact of resumption of SSFs on 
market efficiency and volatility. 

Market Efficiency Modeling

 Cox (1976) argue that existence of parallel futures markets creates and enhances the infor-
mation flows in the market. He asserts this argument with the help of and empirical evidence. Specifi-
cally, he claims that futures prices quickly adjust to the new information. Arbitrage mechanism in the 
market helps transfer this information to the spot market. Further, he argues that this will result in 
simultaneous increase in market efficiency and volatility. This argument is supported by the work of 
Ross (1989), who claims that under the assumption of arbitrage free economy, volatility is directly 
proportional to the rate of new information approaching the market. The study of Brorsen (1991) is 
also important with respect to this line of argument. Basically, he extended the argument of Brorsen, 
Oellermen, and Farris (1989), that futures market affects spot markets. This helps in adjustment of 
new information in speedy manner, which results in hike in price volatility in the short run. From the 
above studies, it can be hypothesized that while futures trading provides an additional venue for infor-
mation generation/ transmission, and that this information set is transferred /reflected in the spot 
prices, then this would be apparent in spot price volatility. Brorsen (1991) and Brorsen et al. (1989) 
provided a mathematical expression, which reflects the relationship between the spot prices (   t) and 
equilibrium prices (   *t). They named it partial adjustment process model, which is as follows:
                                                                                    ……………………..……………………………. (3.1.1)
                                                                                       ………………………………………………… (3.1.2)
Here, prices are measured using logarithms.        represents the change in stock price. The        is a 
disturbance term. Gamma γ is a constant, which assumes values between 0 and 1. Further, γ is 
represents the rate of speed. The speed with which market prices move towards equilibrium prices. 
Price adjustments are immediate, when γ takes the value 1, otherwise not. Decrease in γ with increase 
in market frictions is tantamount of market efficiency of any stock. Autoregressive model of the order 
1 for stock returns Rt (price changes        ) could be rearranged as follows:
                                                                            ………………………………………………………. (3.1.3)
In the equation 3.1.3, Rt-1 and μ_t are independent of each other, and unconditional variance of Rt and 
Rt-1 are same, and variation in Rt could be formulated as follows:
                                                         …………...………………………………………………. (3.1.4)

Var(μt) is the variation in equilibrium prices. This is used as a measure of information flow in prior 
studies15. Brorsen (1991) proposed that variance of equilibrium prices could be best estimated by 

15 Bae and Jo 1999; Jones, Kaul, and Lipson 1994; Ross, 1989; Skinner 1989

measuring variation in weekly/monthly price changes. 
The first order partial derivative of Var (Rt) with respect to γ can be written as follows:
                                                                
                                                                ………………………….……………………………. (3.1.5)

Equation (3.1.5) is a mathematical expression of direct relationship between market efficiency and 
spot price volatility. This could be interpreted as if market efficiency increases, the spot market 
volatility of the underlying stock will also increase. 

 This study calculates calculation of Degree of Market Efficiency (DME) for each stock in pre 
and post periods separately. For comparison from pre- to post-futures change in market efficiency, 
paired sample t-test is used.

Volatility Modeling

 The Exponential16 Generalized Autoregressive Heteroscedasticity (EGARCH) process 
framework was introduced by Nelson (1991). As an extension of GARCH genre of models, EGARCH 
takes care of asymmetric effect induced by negative and positive shocks. Nelson’s EGARCH model 
could be expressed as follows:
Let Y_(t  )depicts the day end closing price at time t, which assumes values t=1, 2, 3….T. As a general 
rule, the rate of return is computed as follows:
Rt=log (Yt/Yt-1)……………………………………………………………................................ (3.2.1)
In equation 3.2.1, Rt is the rate of return from holding the stock from time t-1 to time t. To calculate 
the volatility of the returns, this study makes use of The ARMA (k, l)-EGARCH framework, which 
could be presented as follows:

                                                                    .................................................................................. (3.2.2)
                                                                                                                       
                                                                                                                               …………...… (3.2.3)

Underlying Error Distribution

 Engle (1982) assumed the error term to follow normal distribution in the GARCH process. 
Bollerslev (1986) extended the work of Engle (1982). He added lagged conditional variance in the 
variance equation of the framework. He pointed out that lagged condtional variance should also be 

16 GARCH stands for Generalized Autoregressive Conditional Heteroscedasticity. This model is used to estimate and predict 
variation in the asset series. EGARCH is an asymmetric extension of GARCH genre of models.

ty and stationarity of the underlying stock returns distribution. The skewedness, kurtosis and JB report 
that null hypothesis of normality of underlying distribution was rejected or not in each case. The 
aforementioned tables also indicate the absence of unit root in each return series using ADF test. Box 
and Jenkins methodology was used for selection of mean equation ARIMA-EGARCH model. Several 
provisional equations with varying ARMA orders have been estimated. This order was used after 
carefully examining the depending upon the Autocorrelation Function (ACF) and Partial Autocorrela-
tion Function (PACF). For each stock, ARMA equations with least Akaike Information Criterion 
(AIC) and Schwarz’s Bayesian Information Criterion (SIC) are selected for later incorporation in 
ARMA-EGARCH model to measure volatility change. In addition, skewedness, kurtosis, JB test and 
ARCH effect were examined for further analysis of normality and heteroscedasticity effect.

 Results for the market efficiency model are reported in Table 2A, using the partial adjustment 
process model (equation 3.1.1). The Table reports that degree of market efficiency “γ” (for each stock, 
it is calculated for pre and post periods for both SSFs and Non SSFs). Comparison of “γ” shows that 
out of eighteen SSFs, market efficiency has increased for 10 stocks, while it has decreased in the 
remaining eight stocks. On the other hand, application of similar approach to non-SSFs, resulted an 
increase in seven stocks, and decrease is observed in remaining nine stocks. Table 2B reports compari-
son between degree of market efficiency for pre and post periods. Paired sample t-test show insignifi-
cant difference between pre and post periods for both SSFs and non-SSFs. On the other hand, volatili-
ty is measured using ARIMA- EGARCH model (3.2.2 & 3.2.3), underlying different distributional 
assumptions for both SSFs and non-SSFs.

 Finally, ARIMA-EGARCH model (equations 3.2.2 & 3.2.3) is applied with dummy variable 
assuming value “1” for pre and value “0” for post period, on each stock, using normal, GED, and t 
distribution, which ever fitted the best on the basis of JB, skewness and kurtosis. Results are shown in 
Table 3 and 4. For SSFs, an insignificant increase is observed for 15 stocks while an insignificant 
decrease is seen in remaining three SSFs stocks. Moreover, for Non-SSFs, an insignificant increase is 
evident in case of 11 stocks and significant increase in only one stock while insignificant decrease in 
remaining four Non-SSFs stocks.

 Therefore, it may be interpreted that an insignificant change has been observed, both, in 
DME and volatility. Furthermore, Z test is used to check whether proportion of simultaneously 
increasing DME and volatility is different from simultaneously decreasing DME and volatility. For 
SSFs, Tables 5 and 6 report the proportion of stocks with increasing DME and volatility are signifi-
cantly different (greater) than the ones with decreasing DME and volatility at 10% level of signifi-
cance. The same test resulted in an insignificant difference for Non-SSFs. This study reports contrast-
ing results from Bae et al. (2004) and Debasish (2009) that report simultaneous increase in former 
case and simultaneous decrease in later case for both market efficiency and volatility. The study 
provides similar results, as were provided by Becketti and Roberts (1990) that increased regulations 
might increase the costs to the market participants, when their destabilizing impact has not been substantiated. 

Conclusion

 Primarily, this study examined the influence of relaunching of SSFs on market efficiency and 
price volatility of counterparts in the spot market in PSX. The study used several econometric specifi-
cations for ARIMA – EGARCH process. Overall, the results of the study do not show consistent 
patterns in potential change in market efficiency and volatility. This study employed control sample 
methodology while examining the influence of resumed SSFs. Once again, the results of the study fail 
to report consistent pattern in the price volatility and efficiency of non- SSFs stocks. By analyzing 
both SSFs and non-SSFs, it could be narrated that the results of this study are in line with some of the 
prior studies. Further, it could be concluded from the discussion that trading in SSFs should not neces-
sarily be linked with futures markets. There could be two potential reasons for these results. First, the 
stringent regulations of newer SSFs helped in reducing the beneficial destabilization of the market. 
Second, the allegations against former SSFs did not have any value. Apart from these two main 
reasons, there could be other reasons for potential changes as well. For example, stock, industry or 
macroeconomic factors. 

 This study reports little or no impact of parallel futures markets in destabilizing the underly-
ing market. It can be concluded that circuit breakers and high margin rates can be useful for some 
other reasons, while their depressing impact on the trading volume of futures is unlikely to reduce the 
stock market volatility. 

 It is important to highlight that futures are still in its infancy phase. The rules and regulations 
for cash settled index options contracts are under review. The findings of this study might have impli-
cations for both of these situations. Yet, the findings of this study should be interpreted with care. It is 
possible that SSFs have no destabilizing effect on spot market as our results recommend; still, it is also 
conceivable that the SECP is very conservative in its strategy for selection of SSFs’ stocks and design-
ing stringent regulations for futures’ trading, thereby restraining the role of futures in destabilizing the 
underlying spot market. Such alternative explanations for no-destabilizing effect of futures on under-
lying spot market in KSE can be investigated in future research studies. Such an investigation is 
imperative because if futures are not the reason for destabilization in the spot market, then excessive 
stringent regulations are not desirable because they reduce the liquidity and efficiency of the overall 
market. 

 

Table 1
Descriptive statistics for SSFs and Non-SSFs stocks

Note. This Table presents Descriptive statistics for SSFs and Non-SSFs in Panel A & B. Skewness 
(Sk), Kurtosis (KT), Jarque – Berra (JB) and Augmented Dicky Fuller (ADF) test are presented in this 
Table. 

Table 2A
Degree of Market Efficiency for SSFs and Non-SSFs

Note. This table presents the Degree of Market Efficiency for both SSFs and Non-SSFs. The Panel A 
& B present DME for before and after the event date, while depicting the change in the form of 
increase/decrease.

Table 2B
Paired Sample T Test for Pre to Post Degree of Market Efficiency Change

 
Table 3
ARIMA-EGARCH MODEL FOR SSFs

Note. This Table presents the results of ARIMA – GARCH model for SSFs only. The underlying error 
distributions are Normal, student’s t and GED.

 

Table 4
ARIMA-EGARCH MODEL FOR Non-SSFs

Note. This Table presents the results of ARIMA – GARCH model for Non-SSFs only. The underlying 
error distributions are Normal, student’s t and GED.
 
Table 5
Simultaneously Increasing and Decreasing Volatility and DME

Note. This Table presents number of stocks with simultaneous changes in volatility and DME changes.

Table 6
Comparison of simultaneously increasing and decreasing Volatility and DME

 

Note: This Table shows results of Z test. Z test is used to check that whether proportion of simultane-
ously DME and volatility is different from simultaneously decreasing DME and volatility 
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