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Abstract

:

This study employs OLS, GARCH and EGARCH regression models to test the expiration-day effects of index stock futures on market returns, volatility and trading volume for the Ho Chi Minh Stock Exchange (HOSE). Data used in this study is from a daily return series of the VN30-Index for the period from 10August 2017 through 30 June 2020. The results derived from GARCH(1,1) and EGARCH(1,1) models consistently confirm that Index futures expiration-day effects on market returns exists in the HOSE. Specifically, the average market return for expiration days is significantly lower than other trading days, by 0.13% at the 5% level of significance. However, the results obtained from the regression models indicate that the expiration-day has no impact on market volatility and trading volume.
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1. Introduction


Black Monday, 19 October 1987 sent shockwaves through global markets and first informed the average investor about the potentially tenuous relationship between index futures contracts and the underlying bundle of stocks that compose the index. At their introduction in the early 1980s, index futures contracts met the needs of a wide variety of market participants seeking to mitigate market risk and provided the prospect of major trading profits that attracted legendary market players like Bear Stearns and Salomon Brothers. Since that time, stock index futures have continued to garner ever increasing attention from academics, regulatory agencies and especially risk averse return optimizing investors across the globe. Some of the key issues examined by these varied groups are trading activities and opportunities that surround the expiration-day for these futures contracts, and the effects that this date possibly has on the underlying bundle of stocks that composes the market index.



Expiration-day effects refer to the abnormal movements of spot market prices, volatility and trading volume around the settlement day. Stoll and Whaley (1997) identified four potential sources that drive expiration day effects. First is arbitrage trading where traders take advantage of profitable differences between the value of the underlying basket of stocks and the index futures. The use of cash settlement for the contracts is another reason if arbitragers unwind positions simultaneously in the same direction. The third source is market procedures to account for order imbalances as the close approaches. The last potential cause is outright manipulation. This can be either direct or indirect manipulation. Direct is self-explanatory in that a participant attempts to influence one side of the settlement equation for ill-gotten gains. Indirect is a little more nuanced in that in this case a trader may unwind an arbitrage position in a way that moves stock prices within the bundle to benefit a pending trade in another account.



Many studies have examined the existence of the expiration-day effects for a multitude of global markets. However, results from these studies have been mixed. Some studies found that the market returns and trading volume for expiration days are significantly higher than other days (Chamberlain et al. 1989; Stoll and Whaley 1997; Alkebäck and Hagelin 2004; Chen et al. 2011; Sadath and Kamaiah 2011; Batrinca et al. 2020) while other studies found negative expiration-day effects on market returns (Stoll and Whaley 1987; Alkebäck and Hagelin 2004; Chow et al. 2003). In addition, the expiration-day effects on spot market volatility have been detected in many studies (Stoll and Whaley 1987; Chamberlain et al. 1989; Alkebäck and Hagelin 2004; Chen et al. 2011). However, other studies reported that the expiration-day effect on stock market volatility is not present for some markets (Bollen and Whaley 1999; Kan 2001).



This study investigates the impact of the index futures expiration-day on spot market returns, volatility and trading volume for the HOSE. The Vietnam derivatives market was officially launched on 10 August 2017 with the initial offering of the VN30-Index futures contract. Since this introduction, the market has substantially grown to a market capitalization that exceeds USD 200 billion at the end of 2020 and attracts ever-increasing attention from global investors (Truong and Friday 2021). According to the 2020 annual report of HOSE, at the end of 2020 there were 31,134 foreign individuals and 3937 foreign organizations investing in the Vietnam stock market, amounting to a 16.7% year-over-year increase. As the market continues to mature and attract more international attention, the VN30-Index futures contract should see rapid growth from both domestic and international investors in the coming years. Especially, after Kuwait graduated to Morgan Stanley Capital International (MSCI) Emerging Market status, Vietnam became the largest component of the MSCI Frontier Markets index with a weighting of just over 30%, leading additional international inflows as frontier market funds rebalanced1. This study contributes to the literature on financial derivative markets in developing frontier markets by providing the first empirical findings of index futures expiration-day effects in Vietnam’s HOSE. The HOSE provides an excellent case for studying expiration-day effects. First, the HOSE is one of only a few frontier stock markets that have launched a derivatives market. Second, the derivatives market has operated only for a short period and the individual investors have dominated market trading. For this reason, the expiration-day effects are expected to be more pronounced on the HOSE. Moreover, it is expected that the empirical evidence derived from this study will be useful information for Vietnamese policy makers to assess current regulations and implement new ones to enhance market growth and development in the future.



The hypotheses of this study are that (1) the market returns on expiration days are lower than on other trading days; (2) the market volatility on expiration days is higher than on other trading days; and (3) the market trading volume on expiration days is higher than on other trading days. These hypotheses are tested by using GARCH and EGARCH models. The results derived from the regression models reveal that the average market return for expiration days is lower than that of other trading days by 0.13% at the 5% level of significance. However, the index futures expiration-day has no impact on market volatility and trading volume.



The remainder of the paper is organized as follows. Section 2 provides background on the new Vietnam stock index futures contract. Section 3 reviews the empirical literature. Section 4 describes the data used in the study as well as the research methodology. Section 5 discusses the empirical results. Finally, Section 6 provides conclusions.




2. Overview of Vietnam Stock Index Futures


Vietnam is new entrant to both the world’s stock market fraternity and to the introduction of market index futures. Established on 28 July 2000, the HOSE is the first and largest stock exchange in Vietnam. At the end of June 2020, a total of 380 companies with a total market capitalization of VND 2,874,204 billion (about USD 124.48 billion) traded on the Exchange. Just a few years ago, the Vietnam derivatives market was officially launched on 10 August 2017 with the introduction of the VN30-Index futures contract, a market capitalization weighted index of 30 large capitalization and high liquidity stocks traded on HOSE. This new derivative contract has been well received as measured by its ever-increasing trading volume, and according to statistics provided by the Ha Noi Stock Exchange, average daily trading volume has risen from 10,954 contracts in 2017 to a very respectable 164,631 contracts in the first half of 2020. Especially, Truong and Friday (2021) asserted that the introduction of index futures contract facilitates market efficiency by providing investors with a more cost-effective means to arbitrage away the daily returns anomaly.



By regulation, the index futures contract expires on the third Thursday of each month. In addition, the Vietnam derivatives market employs a cash settlement process based on the closing price of the underlying market on the expiration day as the settlement price for the index futures contract. This creates the possibility that trading volume could move stock prices around the expiration date if many arbitrageurs liquidate their position in the same direction. However, based on our review of the literature, no study has analyzed this issue for the HOSE. Table 1 below provides the contract specifications for the VN-30 Index futures contract.



As presented in Table 1, the VN30-Index has been selected as the underlying asset for the index futures contracts in Vietnam. According to Nguyen and Truong (2020), the index futures contract based on the VN30-Index is less risky than individual stocks’ future. At a certain time, four different kinds of index futures contracts with different maturity months are traded in the market. Maturity months of the VN30-Index futures contracts are the current month, the next month and the last month of the next two quarters. Like other markets, investors need to post a certain amount of cash, known as the initial margin requirement and additional margin, when necessary, based on the results of their trading. The initial margin rate that is set by the Securities Depository Center is currently 10%. The Index futures contracts have a trading collar which is determined for each specific contract within the range of the ceiling price and the floor price. The trading collar of theVN30-Index futures is currently 7%.




3. Literature Review


The expiration-day effects on underlying stock market returns and volatility have been widely studied in the financial literature around the world for several decades. Stoll and Whaley (1987) were among the first to research these effects in North American markets. They investigated the expiration-day effects of US markets for the period from 1983 to 1985. They found that stock prices tend to fall around derivatives’ settlement dates. Chamberlain et al. (1989) examined the index futures and options expiration-day effects for the Toronto stock exchange. Findings from this study confirmed that the mean return for expiration days is significantly higher than that of other days.



For European markets, Alkebäck and Hagelin (2004) investigated the index futures and options expiration-day effects on the Swedish market during the period from 1988 to 1998. They found that the expiration-day effects on market returns are not present for the entire sample. However, the market returns of expiration weeks are lower than in other weeks for the sub-period of 1988–1991. The index futures and options expiration-day effects on the Swedish market after a change of expiration day were also examined by Xu (2014). This study did not find any significant impact of the expiration day on market returns. In Asia, Chow et al. (2003) measured the effect of the expiration of Hang Seng Index derivatives on the underlying market returns in Hong Kong during the period from 1990 to 1999. The authors reported that the average of underlying market returns on the expiration days is lower than that of other comparison days. In addition, Chen et al. (2011) tested for the impact of the expiration-day in the Taiwan futures exchange over the period from 1998 to 2009. The empirical results derived from the study revealed that the market returns on expiration days are significantly higher than on non-expiration days. Sadath and Kamaiah (2011) measured the effects of individual stock futures expiration on the underlying stock market in the Indian stock market. This study found positive expiration-day effects on stock returns.



Another aspect that has received increased attention from researchers is the expiration-day effect of index futures on spot market volatility. Bollen and Whaley (1999) argued that the selection of index derivatives settlement price could cause market volatility. If the settlement price is based on the prices of the underlying index at a single point in time (the closing or opening) on the expiration-day, arbitrageurs could liquidate their positions at the same time causing abnormal trading activity to occur and possibly creating abnormal stock market volatility. However, some stock exchanges use average prices as the settlement prices for index derivatives. This policy encourages index arbitrageurs to liquidate their positions uniformly throughout the last trading day, thereby making their liquidation demand less concentrated and mitigating the market volatility induced by order imbalances.



Many studies have found that the volatility of spot market returns on expiration days is significantly higher than on other trading days. Stoll and Whaley (1987) found significant increase in volatility on expiration days for the US market. Similarly, Chamberlain et al. (1989) documented that the volatility of market returns on expiration days is significantly higher than that of other days for the Toronto stock exchange. In addition, Park and Lim (2003) examine the impact of the expiration of KOSPI 200 derivatives on the underlying cash market in the Korea stock exchange. Using daily data for the period from 1997 to 2002, findings from this study confirmed that the market returns and volatility in the last 10 min on expiration days is significantly greater than on other days. In addition, Alkebäck and Hagelin (2004) confirmed that the market volatility on expiration days is significantly greater than on non-expiration days for the Swedish market. The same finding was also found by Chen et al. (2011) for the Taiwan futures exchange. Moreover, Chow et al. (2003) pointed out that the market volatility on expiration days is significantly higher than that of one and five trading days before the expiration day for the Hong Kong market. On the contrary, Bollen and Whaley (1999) and Kan (2001) found that expiration-day effects on stock market volatility were not observed for the Hong Kong Stock Exchange. Similarly, Debasish (2010) found no evidence of the Nifty index futures expiration-day effects on stock market returns and volatility. In a recent study, Samineni et al. (2020) examined the expiration-day effects of Nifty Bank index derivative contracts on underlying market returns and volatility for the period 2010–2020 in India. Using the EGARCH(1,1) model, the empirical results revealed that there are no expiration-day effects on the returns and volatility of the underlying index.



Moreover, some studies have examined the impact of the derivatives expiration-day on underlying market liquidity. However, the empirical results drawn from these studies are inconsistent. Specifically, Stoll and Whaley (1997); Alkebäck and Hagelin (2004); Debasish (2010); Batrinca et al. (2020) and Gurgul and Suliga (2020) found that trading volume on expiration-day is higher than on other trading days. Furthermore, Park and Lim (2003) documented the expiration-day effects of index futures and options on trading volume by using observations during the last 60 min of trading for the Korea stock exchange. In contrast, the evidence obtained from Chamberlain et al. (1989) and Bollen and Whaley (1999) pointed out that expiration-day volume effects do not occur, supporting the view that derivatives trading does not disrupt the underlying market.



Overall, this research indicates that expiration-day effects of derivatives on underlying stock returns, volatility and trading volume have been found in many markets. Empirical evidence of the expiration-day effect on spot market returns has been mixed. Some studies have confirmed that the market return for expiration days is significantly higher than other days while some evidence has been found that the market return on the expiration days is lower than on non-expiration days. Regarding the expiration-day effects on spot market volatility and trading volume, most studies asserted that the market trading volume and the volatility of market returns on expiration days is significantly higher than that of other trading days. However, other studies have reported that the expiration-day of derivatives does not have a measurable effect on underlying stock market volatility and trading volume for other markets.




4. Data and Methodology


The data employed in this study consist of daily VN30-Index and market returns and trading volume series. The data are collected for the period from 10 August 2017 through 30 June 2020 from the website of the HOSE (https://www.hsx.vn/, accessed on 30 July 2020). Then, a natural logarithmic transformation is conducted for the primary data to generate a time series of continuously compounded returns. Specifically, the spot market returns are calculated by the following equation:


   R t  = L o g (  P t  ) − L o g (  P  t − 1   )  



(1)




where



Rt: Market returns on trading day t;



Pt: VN30-Index at the end of trading day t;



Pt−1: VN30-Index at the end of trading day t − 1.



The descriptive statistics fir the daily market returns and trading volume for the sample are shown in Table 2. The average daily return for the entire sample for the period is 0.000023. This is low compared to the standard deviation of daily returns for the entire sample of 0.005459. In addition, the average daily return for the expiration days is negative at −0.001204 making it lower than other trading days from the sample period. Specifically, the market declined on average by 0.12% on the expiration days while it was on average higher by 0.01% on other trading days than the entire sample mean. The range of daily returns for the expiration day sample at 0.027792% is half the size of the non-expiration day daily returns range of 0.050365%. What is really telling is an examination of the coefficient of variation (CoV) for the different samples. The CoV for the non-expiration day subset is 62.92. However, it is only −5.21 for the expiration day subset. This indicates that though the standard deviation of the observed daily returns is slightly higher for the expiration day returns, it is relatively much lower than the average returns for the non-expiration days. In addition, when the negative returns for the expiration day subset are included in the average for the entire sample, the CoV explodes to 237.35.



In addition, Table 2 shows that the average daily trading volume for the entire sample is 58,874,279 shares with the standard deviation of 24,737,058 shares. The average daily trading volume on index futures expiration days is lightly lower than non-expiration days. Specifically, the average market trading volume is 57,818,706 shares on the expiration days while other days reach an average trading volume of 58,928,213 shares. Interestingly, the range of trading volume on expiration days is much lower at just over 100 million shares when compared to non-expiration days at over 177 million.



To investigate the effects of index futures expiration days on spot market returns and volatility, OLS (ordinary least squares) regression is used in this study. Specifically, the model takes the following equation:


   R t  =  α 0  +  α 1   D  E t   +  α 2   D  1 t   +  α 3   D  2 t   +  α 4   D  3 t   +  α 5   D  4 t   +  ε t   



(2)




where Rt is underlying market returns on trading day t; DEt is a dummy variable for index futures expiration days, equal to 1 if observation t occurs on the index futures expiration days and 0 otherwise; D1, D2, D3, D4 are dummy variables for Monday, Tuesday, Wednesday and Friday, respectively (i.e., D1t equal 1 if observation t is on Monday and 0 otherwise). The dummy variables for days of the week are employed as control variables for the day-of-the week effect that can be present in the stock market.



It is important to note that the OLS model assumes that the variance of the errors is constant over time (homoscedasticity). However, this assumption is often violated in stock returns series where heteroskedasticity is often observed. Moreover, if the assumption of homoscedasticity is not fulfilled and the OLS model is applied, the standard errors could be mis-specified and any conclusions drawn from the model misleading (Brooks 2002). To address this issue, the GARCH(p,q) model which was developed by Engle (1982) and Bollerslev (1986) is used in this study to account for any ARCH (autoregressive conditional heteroscedasticity) effects that possibly exist in the studied model. Based on the Akaike information criterion (AIC), the most appropriate model is selected (the model has the lowest AIC value) to arrive at the conclusion of the study. The GARCH(p,q) employed in this study takes the form as follows:


      R t  =  α 0  +  α 1   D  E t   +  α 2   D  1 t   +  α 3   D  2 t   +  α 4   D  3 t   +  α 5   D  4 t   +  ε t       ε t  ≈ N ( 0 ,  h t  )        h t  = ω +   ∑  i = 1  p    β i     ε  t − i  2  +   ∑  j = 1  q    δ j     h  t − j       



(3)







Furthermore, the standard GARCH models are based on the assumption that time-varying conditional volatility is symmetric. However, effects of information on the volatility of stock returns are usually asymmetric. In fact, bad news often leads to volatility of stock returns more than good news (Kim et al. 2004; Spyrou 2005). To address this issue, Nelson (1991) developed the EGARCH model that takes into account the leverage effects in a timeseries. Therefore, we also employ the EGARCH(p,q) model in this study as a robustness check for the effects of index futures expiration-day on underlying market returns. The EGARCH(p,q) model is also used in order to test for the effect of index futures expiration-day on the volatility of underlying market returns in the Vietnam stock market. Specifically, the EGARCH(p,q) is given by the following equations:


      R t  =  α 0  +  α 1   D  E t   +  α 2   D  1 t   +  α 3   D  2 t   +  α 4   D  3 t   +  α 5   D  4 t   +  ε t       ε t  ≈ N ( 0 ,  σ t 2  )       ln (  σ t 2  ) =  β 0  +   ∑  i = 1  q    δ i    ln (  σ  t − i  2  ) + γ    ε  t − 1        σ  t − 1  2      +   ∑  j = 1  p    β j     [     |   ε  t − 1    |       σ  t − 1  2      −    2 π     ]  + φ  D  E t       



(4)




where    δ i    and    β j    are coefficients of GARCH and ARCH effects respectively. In addition, with the assumption of    ε t  ≈ N ( 0 ,  σ t 2  )  , the      ε t       σ t 2        variable follows a standard normal distribution and   E (    |   ε t   |       σ t 2      =    2 π    )  . The coefficient  γ  captures the leverage effect. For good news (     ε  t − 1        σ  t − 1  2      > 0  ), the effect of    ε  t − 1     is   ( γ +  β j  )    ε  t − 1        σ  t − 1  2        and for bad news (     ε  t − 1        σ  t − 1  2      < 0  ), the effect is   ( − γ +  β j  )    ε  t − 1        σ  t − 1  2       . If the asymmetric effects exist,  γ  must be negative (Dhamija and Bhalla 2010).



If the effects of index futures expiration-day on the underlying market returns and volatility exists,    α 1    and  φ  will be non-zero and statistically significant.



Moreover, this study employs the GARCH(1,1) model to examine the effect of index futures expiration-day on trading volume for the HOSE. Specifically, the model is expressed as the following equations:


     L o g  V t  =  ω 0  +  ω 1   D  E t   +  ε t       ε t  ≈ N ( 0 ,  h t  )        h t  =  ω 2  + δ  h  t − 1   + λ  ε  t − 1  2      



(5)




where LogVt is the natural logarithm of trading volume on trading day t; DEt is the dummy variable for index futures expiration days, equal to 1 if observation t falls in the index futures expiration days and 0 otherwise.




5. Empirical Results


5.1. The Effects of Index Futures Contract Expiration-Day on Spot Market Returns and Volatility


As presented in Section 4, this study employs a set of regression models to estimate the effects of the index futures expiration-day on the market returns. In order to select the appropriate GARCH(p,q) and EGARCH(p,q) models, we perform several models (p = 1, 2, 3; q = 1, 2). Based on the AIC, we find that the GARCH(1,1) and EGARCH(1,1) are the most appropriate models to measure the effects of index futures contract expiration-day on market returns and volatility for the HOSE. The results obtained from OLS, GARCH(1,1) and EGARCH (1,1) regression models are summarized in Table 3. The main findings drawn from the OLS model indicate that the expiration-day effect of index futures contracts on market returns is not present in the HOSE. However, this conclusion does not take into account the ARCH effect that is suspected to be present in the model. To test for the existence of ARCH effects, the Lagrange Multiplier approach, developed by Engle (1982), is employed. The results of the ARCH-LM test presented in Table 3 provide solid confirmation that ARCH effects exist in the OLS model because the test statistic of the model is higher than the LM-critical value at the 1% significance level. Due to ARCH effects in the model, the GARCH(1,1) and EGARCH(1,1) models are more appropriate than the OLS model in testing for the impact of index futures expiration-day on market daily returns.



The results derived from the GARCH(1,1) and EGARCH(1,1) models also presented in Table 3 consistently indicate that the expiration days of index future contracts have a negative impact on the underlying market returns in Vietnam. Specifically, it is found from the EGARCH(1,1) model that the average market return for expiration days is lower than other trading days by 0.13% at the 5% level of significance. This finding is consistent with the conclusions of Chow et al. (2003); Alkebäck and Hagelin (2004) that the futures expiration days have a negative impact on the underlying market returns. It is noted that the Vietnam derivatives market has used the closing market index on expiration days as the price settlement for index futures contracts instead of an average price settlement like other markets. The result of this settlement process may be that investors unwind their short arbitrage positions at the same time on the expiration days, possibly creating imbalances on these days in the HOSE that drive returns into down or even into negative territory. Based on this finding, it is proposed that investors can seek arbitrage opportunities by selling the futures contract (holding a short position) prior to the expiration day and buying the underlying market portfolio at the end of the expiration day.



In order to examine the effect of index futures expiration days on the volatility of market returns, the dummy variable for index futures expiration-day is included in the variance equation of the EGARCH(1,1) model. The results derived from the EGARCH(1,1) model point out that the coefficient of the dummy variable for the index futures expiration days in the conditional variance Equation (4) is positive, but it is not statistically significant. Therefore, it is concluded that the index futures expiration day have no impact on the underlying market volatility. This finding is in line with previous findings of Stoll and Whaley (1997); Bollen and Whaley (1999) and Kan (2001) and seems appropriate for the case of Vietnam. The Vietnam derivatives market is in its infancy where products traded in the market are very limited. Therefore, index futures trading activities do not have significant impact on the spot market volatility on expiration days.



In addition, the results derived from the EGARCH(1,1) reveal that all estimated coefficients for daily dummy variables are not statistically significant at the ten percent level, suggesting that the day-of-the-week effects are not present for the HOSE. It is important to stress that some studies found the presence of the day-of-the-week effect for the HOSE during the pre-index futures period (Truong 2012; Truong and Friday 2021). Therefore, our finding suggests that the introduction of the VN30-Indexfutures contract had an impact on the daily returns anomaly in Vietnam. The disappearance of the daily returns anomaly in the post-index futures period provides evidence that the introduction of index futures contracts lowers the transactions costs of participants and facilitates their arbitrage opportunities to possibly exploit this anomaly more efficiently in the underlying market (Truong and Friday 2021). Furthermore, an asymmetric effect on the market returns volatility is found for the HOSE. Specifically, the results obtained from the EGARCH(1,1) model show that the coefficient of leverage effect is statistically negative at the 1% level of significance. This result indicates that bad information has a larger effect on the market returns volatility than good information of the same size.




5.2. The Effect of Index Futures Expiration-Day on Spot Market Trading Volume


The index futures expiration-day effect is further investigated on the market trading volume. The results derived from the OLS and GARCH (1,1) models are shown in Table 4. It is found that the index futures expiration-day has no impact on trading volume of the spot market. This result is contrary to previous findings of Stoll and Whaley (1997); Alkebäck and Hagelin (2004); Batrinca et al. (2020) and Gurgul and Suliga (2020). However, these results may reflect the current situation in the Vietnam stock market. According to the statistics provided by the Hanoi stock exchange, investors in the Vietnam derivatives market are mostly individuals. Moreover, the settlement method of the VN30-Index futures is in cash (no transfer of stocks after contract expiration). Therefore, they have used the index futures contract for speculation rather than as a risk management tool for hedging the underlying market. If investors use a futures contract to manage their investment risk, they could combine buying or selling stocks on the spot market to achieve their profit goals on expirations. In this case, the market trading volume should increase. Another possible explanation for the finding is that this study employs the daily market trading volume while the index futures expiration-day effect on trading volume may exist only in the last 15 min of the trading day. It is noted that the HOSE has applied the periodic order matching method for the last 15 minof the trading day to determine closing price of stocks. As mentioned above, the Vietnam derivatives market has used the closing market index on expiration days as the price settlement for index futures contracts. Therefore, speculators can earn profit from the index-futures contracts by buying or selling certain amount of underlying stocks during the last 15 min in order to set the stock prices as their goal.





6. Conclusions


This study is devoted to determining the expiration-day effects of the VN30-Index futures contract on the HOSE’s underlying spot market returns, volatility and trading volume. The daily series market returns and trading volume of the HOSE covering the period from 10 August 2017 through 30 June 2020 are used for this analysis. Consistent with results presented by Chow et al. (2003) and Alkebäck and Hagelin (2004), the study finds that the spot market returns were on average negative on expiration days for the VN30-Index futures contract and significantly lower than non-expiration trading days which had a positive average daily return. This finding supports the view that arbitrage trading possibly takes place in the HOSE. The Vietnam derivatives market uses the single price settlement and cash settlement for the VN30-Index futures contracts on the expiration day, which may result in the abnormal price effects at expiration days observed in this analysis.



Similar to the findings of Stoll and Whaley (1997); Bollen and Whaley (1999) and Kan (2001), no evidence can be found in this study for the impact of the index futures expiration-day on market volatility. In addition, the analysis also finds no significant expiration-day effects on underlying market trading volume. This contradicts results reported by Stoll and Whaley (1997); Alkebäck and Hagelin (2004) and Batrinca et al. (2020) who find a significant impact on underlying market volatility on the expiration day. The authors posit that the lack of impact of expiration-day effects of the VN30-Index futures contract on underlying market volatility and trading volume is due to the Vietnam derivatives market’s very early stages in its introduction, with both volume and products traded in the market being limited.



Therefore, the authors conclude that the regulations on the settlement price of futures expiration-day may continue to be applied in the future because this regulation can reduce the speculation of individual investors, thereby reducing market volatility on expiration-days in Vietnam. When considering all the results together, it can be concluded that investors potentially can earn abnormal returns by using arbitrage strategies in the Vietnam stock market using the VN30-Index futures contract. In order to develop the derivatives market stably, the State Security Commission of Vietnam should implement policies to attract more institutional investors and reduce transaction costs.



Although this study has made a contribution to the literature, it still has a limitation which should be addressed in future empirical research. It is noted that the HOSE has applied periodical order matching method for the last 15 min to determine the closing price of stocks. In addition, the Vietnam derivatives market uses the closing price settlement for the VN30-Index futures contracts on the expiration day. Therefore, trading volume and prices of stocks may fluctuate highly in the last 15 min of the expiration-day. However, we cannot obtain data of stock prices and trading volumes for the last 15 min of each market trading day. This limitation awaits further research.
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Note


	
1

	

See Arouri et al. (2013) for more detail on related research in emerging markets.
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Table 1. Contract specification for the VN30-Index Futures.






Table 1. Contract specification for the VN30-Index Futures.





	Characteristics
	Regulations





	Underlying asset
	VN30-Index



	Contract size
	VND 100,000 × VN30-Index point



	Multiplier
	VND 100,000



	Expiration month
	Current month, the next month and the last month of the next two quarters



	Trading time
	Opens 15 min prior to the underlying market and closes with the market



	Trading method
	Matching and negotiation



	Trading unit
	1 contract



	Trading collar
	7%



	Tick size
	0.1 index point



	Order limit
	500 contracts per order



	Final trading day
	Third Thursday of expiration month. In case of holiday, the prior trading day



	Final settlement day
	The working day after the final trading day



	Settlement method
	Cash settlement



	Daily settlement price
	Regulated by Vietnam Securities Depository (VSD)







Source: Hanoi Stock Exchange (https://derivatives.hnx.vn, accessed on 30 July 2020).
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Table 2. Daily returns and summary statistics of the sample.






Table 2. Daily returns and summary statistics of the sample.





	

	
Observations

	
Minimum

	
Maximum

	
Mean

	
Standard Deviation

	
Coefficient of Variation






	
1. Daily returns

	

	

	

	

	




	
Expiration days

	
35

	
−0.019754

	
0.008038

	
−0.001204

	
0.006278

	
−5.21




	
Other days

	
685

	
−0.028512

	
0.021853

	
0.000086

	
0.005411

	
62.92




	
Entire sample

	
720

	
−0.028512

	
0.021853

	
0.000023

	
0.005459

	
237.35




	
2. Daily trading volume

	

	

	

	

	




	
Expiration days

	
35

	
30,312,030

	
134,973,200

	
57,818,706

	
20,534,990

	
0.36




	
Other days

	
685

	
14,686,540

	
191,851,870

	
58,928,213

	
24,944,196

	
0.42




	
Entire sample

	
720

	
14,686,540

	
191,851,870

	
58,874,279

	
24,737,058

	
0.42








This table summarizes descriptive statistics of daily market returns and trading volume for the entire sample and index futures expiration days during the period from 10 August 2017 to 30 June 2020.
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Table 3. The effects of index futures expiration-day on market returns and volatility.
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Variable

	
OLS

	
GARCH (1,1)

	
EGARCH (1,1)






	
Conditional mean equation




	
   α 0    (constant)

	
−0.00082

(−1.63)

	
−0.0001

(−0.40)

	
−0.00018

(−0.47)




	
   α 1    (Index futures expiration-day)

	
−0.00045

(−0.43)

	
−0.00114

(−1.81) *

	
−0.00134

(−1.99) **




	
   α 2    (Monday)

	
0.00047

(0.68)

	
0.00004

(0.10)

	
−0.00005

(−0.10)




	
   α 3    (Tuesday)

	
0.00079

(1.17)

	
0.00006

(0.11)

	
0.00008

(0.15)




	
   α 4    (Wednesday)

	
0.00141

(2.12) **

	
0.00085

(1.70) *

	
0.00063

(1.23)




	
   α 5    (Friday)

	
0.00162

(2.40) **

	
0.00104

(1.91)*

	
0.00084

(1.53)




	
ARCH-LM test (1 lag)

	
13.41 ***

	

	




	
Conditional variance equation




	
    β 0    

	

	
1.77 × 10−7

(2.03) **

	
−0.30021

(−4.37) ***




	
   δ 1    (GARCH effect)

	

	
0.9306

(98.11) ***

	
0.98296

(160.47)




	
   β 1    (ARCH effect)

	

	
0.0697

(6.39) ***

	
0.16509

(6.44) ***




	
 γ  (Leverage effect)

	

	

	
−0.04364

(−3.50) ***




	
 φ  (Index futures expiration-day)

	

	

	
0.00888

(0.07)








This table presents the results of OLS, GARCH(1,1) and EGARCH(1,1) models for the index futures expiration-day effect on the underlying market returns and volatility. The lag orders of the models are selected based on AIC.***, ** and * indicate significance at 1%, 5% and 10% levels, respectively. The numbers in parentheses represent t-values for OLS model and z-values for GARCH(1,1) and EGARCH(1,1) models.
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Table 4. The impact of index futures expiration-day on the spot market trading volume.
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Variable

	
OLS

	
GARCH (1,1)






	
Conditional mean equation




	
   ω 0    (constant)

	
7.7381

(1252.37) ***

	
7.7154

(212.38) ***




	
   ω 1    (Index futures expiration-day)

	
0.0019

(0.07)

	
0.0001

(0.00)




	
ARCH-LM test (1 lag)

	
254.18 ***

	




	
Conditional variance equation




	
    ω 2    

	

	
0.0006

(2.65) ***




	
 λ  (ARCH effect)

	

	
0.1123

(4.99) ***




	
 δ  (GARCH effect)

	

	
0.8325

(21.50) ***








This table provides the results of OLS and GARCH(1,1) for the index futures expiration-day effect on the spot market trading volume.*** indicates significance at 1%. The numbers in parentheses represent t-values for OLS model and z-values for GARCH(1,1).
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