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Abstract 

This study constructs a series of nine time windows around expiration-day to dynamically examine the market impact 
of derivatives’ settlements. Further, multiple-regression analysis is set out to investigate the potential factors account-
ing for the market anomalies of expiration-day effects. The empirical evidence indicates that price effect, volatility 
effect, and trading volume effect significantly occur in the three consecutive windows immediately after the settlement 
of derivatives. Moreover, the results seem more favorable on market conditions than market structure in explaining the 
expiration-day effects. 
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Introduction© 

Derivatives have been the most successful financial 
innovation since the 1980s and they have largely 
changed the landscape of modern financial markets. 
The impacts of derivatives on their underlying spot 
markets, among them, the expiration-day effects, 
have been of great concern to both market partici-
pants and regulators. The expiration-day effect re-
fers to the unusual movements of spot market 
prices, volatility, and volume around the settlement 
of derivatives. The famous triple witching hour is a 
bona fide example to describe the abnormal stock 
price movements frequently accompanying the final 
hour of trading on days when index futures, index 
options, and individual stock options expire simul-
taneously. Quite a lot of possible rationales may be 
attributed to the phenomenon of expiration-day ef-
fects, including behaviors of market participants on 
arbitrage, hedge, and speculation, new information 
arrival, market manipulation, and regulatory policy.  

A variety of financial research has examined the 
existence of expiration-day effects and ends with 
mixed results. Another focus of expiration effects 
centers on the efficacy of changes of settlement 
mechanisms on the mitigation of abnormal market 
movements around expirations. Similar to the issue 
of existence, no general agreement has been reached 
on the best settlement mechanism. However, re-
searchers do concur on the possibility of individual 
market microstructures on the efficacy of policy 
measures, taken on the expiration effects. Surpris-
ingly, few financial research papers have been 
devoted to investigate the possible factors rele-
vant to the severity of expiration effects. The 
meaningful results on the causes of expiration 
effects are indeed important to both market par-
ticipants and policy makers. 

                                                      
© Chia-Cheng Chen, Su-Wen Kuo, Chin-Sheng Huang, 2011. 

This study contributes to the literature by deliber-
ately examining the expiration-day effects by a two-
stage process. First, a dynamic series of time win-
dows around the settlement of derivatives are em-
ployed to keep track of abnormal market move-
ments. The detected expiration anomalies are util-
ized for further multiple-regression analysis to as-
certain the potential factors affecting the expiration 
effects. The empirical results of this study, in gen-
eral, agree with Stoll and Whaley (1987; 1989; and 
1997) that settlement mechanism alone only shift 
the timing of expiration effects but provide no evi-
dence in mitigation of the market distortion. More-
over, the empirical evidence also indicates market 
conditions around expiration might have more unfa-
vorable impact on the market anomalies than the 
underlying market microstructure.  

1. Literature survey 

Since the first launches of stock index futures and 
options, respectively in 1982 and 1983, in the U.S. 
markets, the impact of derivative markets on their 
underlying spot markets have been of enormous 
concern to both academics and practitioners. Stoll 
and Whaley (1987), among the early researchers, 
examined expiration-day effects of the US markets 
for the period from July 1, 1983 through December 
27, 1985. Stoll and Whaley (1987) concluded that 
significant effects of price, volatility, and trading 
volume occur around derivatives’ settlement. Stoll 
and Whaley (1991) and Hancock (1993) examined 
whether the changes of settlement times of deriva-
tives can mitigate concern over the triple witching 
hour. The evidence from these studies suggests that 
expiration-day effects are small and regulators 
might have overreacted to unfavorable reports on 
expiration effects. On the same line of reasoning, 
Stoll and Whaley (1997) examined the Sydney fu-
tures exchange and discussed alternative futures set-
tlement procedures. Stoll and Whaley (1997) point out 
that except for abnormally high trading volume, little 
evidence has been discovered for aberrant price 
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movements. Meanwhile, Stoll and Whaley (1997) 
also indicate that cash settlements at the close, in-
stead of settling in a special call auction market that 
occurs fifteen minutes after the stock market close, 
for the all ordinaries share price index, appears to 
have worked well through out the sample period.  

However, other researchers also document convinc-
ing evidence that settlement mechanisms can ac-
count for expiration-day distortions. Alkeback and 
Hagelin (2004) examined expiration-day effects of 
the Swedish OMX index during the period of 1988-
1998. Alkeback and Hagelin (2004) found that trad-
ing volumes on the spot market were significantly 
higher on expiration days than on non-expiration 
days. However, no evidence suggests that price dis-
tortions occur around expiration days. Alkeback and 
Hagelin (2004) attribute this mild price effect on 
OMX derivatives to the settlement price which is 
computed as the average volume-weighted value 
of the last trading day. The settlement period of 
the OMX is substantially longer than the practice 
in other markets, and should account for the be-
nign price effect of the OMX. Bansal (2005), 
Chou et al. (2006), and Hsieh and Ma (2008) 
documented more international evidence of expi-
ration-day effects and maintain that market micro-
structure can explain a wide variety of mixed re-
sults among different markets. 

Even the possible causes of the expiration-day aber-
ration have been discussed in a vast number of re-
search papers; however, there is so far a lack of 
either formal theoretic treatments or detailed em-

pirical investigations. This study sets out to empiri-
cally examine the potential market and institutional 
factors which might account for the abnormal mar-
ket movements of expiration-days. The empirical 
results will contribute more understanding on the 
market behaviors of derivatives’ settlements and 
will be useful for both market participants and pol-
icy makers.  

2. Methodology and data 

This study adopts the comparison-period approach 
of Masulis (1980) by defining the expiration-day of 
derivatives vs. non-expiration-day with six days 
before and after the expiration of the Taiwan futures 
exchange (TAIFEX). The difference between expi-
ration-day and the mean of non-expiration forms the 
basis of expiration-day effects. Meanwhile, the 
TAIFEX employs opening price information in 
various settlement methods during different settle-
ment mechanisms. This study utilizes high fre-
quency intra-day data to capture the information 
revealed in the opening trading section as indicated 
in Admati and Pfleiderer (1998).  

2.1. Research design and data. Taiwan indices 
derivatives settle (the third Thursday) one day after 
the last trading data (the third Wednesday). To dy-
namically keep track of expiration-day effects 
around settlement, this study draws nine overlap-
ping time windows of settlement point which extend 
15 minutes, 30 minutes, 60 minutes, and the whole day 
before and after the settlement, respectively. The de-
tailed nine time windows are referred in Figure 1. 
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Note: The settlement point was at the third Thursday, opening before November, 2001 and at the third Thursday, opening 15 min-
utes thereafter of TAIFEX. 

Fig. 1. The nine time windows around the settlement of derivatives in TAIFEX 
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This study aims to explore the potential determi-
nants of expiration-day effects around the settle-
ment of indices derivatives of the TAIFEX. As 
indicated in previous literature, the settlement 
method may account for the abnormal phenomena 
surrounding derivatives’ settlements. Accordingly, 
this study investigates the available sample includ-
ing the whole sample: from September 1998 to 
December 2008, and two sub-periods: from Sep-
tember 1998 to October 2001; and from Novem-
ber 2001 to December 2008 for two distinct set-
tlement methods. Since the limitation of the Tai-
wan Economic Journal (TEJ) database, the data 
under investigation has different frequencies, 
namely, five minute intraday data from September 
1, 1998 to April 30, 1999, and one minute intra-
day data from May 3, 1999 to December 31, 2008. 
The data were provided by the Taiwan stock ex-
change, Taiwan futures exchange, and Taiwan 
Economic Journal. 

2.2. Measures of expiration-day effects. This 
study employs three measures of expiration-day 
effects, namely price effect, volatility effect, and 
volume effect. The detailed formulation of the expi-
ration-day effect is illustrated as follows. 

2.2.1. Price effect. Two price effects are utilized in 
this study. The first price effect is the abnormal 
return of expiration-day which is defined as the differ-
ence between the expiration-day return and the mean 
return of non-expiration days and represents the ab-
normal return on expiration-days. The price reversal of 
Stoll and Whaley (1987) serves as the second measure 
of the price effect on expiration days.  

Namely,  
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where, iREV  is the price reversal of the expiration-
day i, ibeforeR ,  and iafterR , are the returns before and 
after the settlement within time windows.  
2.2.2. Volatility effect. The study adopts the intraday 
volatility of Kan (2001) as follows: 
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where iVol  is the volatility of time windows, t
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represents the indices price at time point t. The abnor-
mal volatility around the expiration-day is defined as 
the difference of volatility between the expiration-day 
and the mean volatility of non-expiration-days. 
2.2.3. Trading volume effect. To display the trading 
activity around expiration, this study adopts Stoll 
and Whaley (1991) by taking the ratio of trading 
volume on the settlement period to the trading vol-
ume of the whole expiration day as the measurement 
of the transaction effect. Meanwhile, the abnormal 
trading volume effect is defined as the difference of 
the trading activity between the expiration-day and 
the mean of non-expiration-days. 

2.3. Determinants of expiration-day effects. This 
study empirically examines the potential factors on 
the phenomena of expiration-day effects. Two cate-
gories of variables, market conditions and market 
structure, are presumably specified to account for 
the anomalies around expiration.  

Market conditional variables include basis, trend line 
(5-day moving average of spot indices), open interests, 
and the return of the Dow Jones industry average in-
dex (DJIA). Market structure variables consist of set-
tlement methods (dummy variable), activities of insti-
tutional investors in spot market, and institutional par-
ticipation of futures markets. The detailed multiple 
regression is specified as follows: 
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where, tAE  is abnormal expiration-day effects, 
representing the price effect, volatility effect, and 
transaction effect, respectively; tMon  is the month 

of expiration-day; tD  is the dummy variable of 
settlement methods, tD = 1 when the TAIFEX 
adopted Thursday opening as the settlement price, 
and tD = 0 when the TAIFEX adopted the average 
of opening 15 minutes of indices prices as the settle- 
ment price; tBASIS  is the basis of the third Tuesday; 

tTREND  is the five-day moving average of spot 
indices up to the third Tuesday; tRF  is the return of 
index futures on the third Tuesday; tOI  is the open 
interests of the third Tuesday; tROI  is the ratio of 
the open interests on Tuesday to the average of 
five-day open interest up to the third Tuesday; 

tDJIAI  is the return of DJIAI on the third Tuesday; 

tDEALER  is the abnormal trading volume of domes-
tic dealers on the spot market (TAIFEX) defined
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by the difference between trading volume of do-
mestic dealers on expiration-day and the mean of 
non-expiration-days; tTRUST  is the abnormal trading 
volume of investment trusts on the spot market 
(TAIFEX) defined by the difference between trading 
volume of investment trusts on expiration-day and the 
mean of non-expiration-days; tFOREIGN  is the 
abnormal trading volume of foreign institutional trad-
ers on the spot market (TAIFEX) defined by the dif-
ference between trading volume of foreign institutional 
traders on expiration-day and the mean of non-
expiration-days; tPARTICIPAT  is the share of trans-
action volume by institutional investors in TAIFEX; 

tε  is the error term. 

3. Empirical results and analysis.  

3.1. The expiration-day effects. The empirical 
results of expiration-day effects are reported in 
terms of price effect, volatility effect, and volume 
effect. 

3.1.1. Price effect. Table 1 documents the basic statis-
tics of the price effect of the TAIFEX around expira-
tion-days of the whole sample period and two sub-
periods. The measure of abnormal returns dynamically 
keeps track of the nine time windows from the opening 
of the last trading day (T) to the closing of the settle-
ment day (T + 1). As indicated in Table 1, the abnor-
mal returns of the expiration-day are significantly lar-
ger than non-expiration-days from window 6 through 
window 9 in terms of Mann-Whitney test. The magni-
tude of the increase reaches its highest in window 6 
(i.e., the fifteen-minute interval after the settlement) as 
0.001891 in the whole sample period and then gradu-
ally diminishes through out the rest of time windows. 
The pattern of abnormal returns of expiration-days can 
also be found in the two sub-periods. However, on the 
contrary, the return anomaly only occurs in the aver-
age open-15-minutes settlement regime (the second 
sub-period) and cannot be detected in the opening 
settlement regime (the first sub-period). The interest-
ing finding is generally in agreement with the point of 
Herbst and Maberly (1990) and Stoll and Whaley 
(1991) who maintained that the change of settlement 
method can only shift the market congestion around 
expiration-days but cannot mitigate the impact of expi-
ration-day.  

Table 1. Basic statistics of price effects 

Variables September 1998-
December 2008 

September 1998-
October 2001 

Nobember 2001-
December 2008 

T1 0.652688 * 
(0.333089) 

0.832552  
(0.670212) 

0.512422 * 
(0.280469) 

T2 0.159551 * 
(0.082398) 

0.404296  
(0.258408) 

0.262121 * 
(0.145978) 

 

T3 0.358152 * 
(0.143249) 

0.778015  
(0.600186) 

0.350186 * 
(0.164089) 

T4 0.677309 * 
(0.175394) 

0.943814  
(0.611626) 

0.637584 * 
(0.179469) 

T5 0.613813 * 
(0.140372) 

0.823399  
(0.501873) 

0.396116 * 
(0.175172) 

T6 0.001891 * 
(0.004219) 

0.318077  
(0.481244) 

0.002361 * 
(0.003153) 

T7 0.022480 * 
(0.006206) 

0.733377  
(0.793270) 

0.002595 * 
(0.000936) 

T8 0.000730 * 
(0.000926) 

0.630097  
(0.441407) 

0.000151 * 
(0.000464) 

T9 0.008201 * 
(0.017375) 

0.213100  
(0.238279) 

0.014389 * 
(0.037686) 

RR1 0.744610  
(0.429388) 

0.832552  
(0.670212) 

0.512422 * 
(0.280469) 

RR2 0.635136 * 
(0.136839) 

0.404296  
(0.258408) 

0.262121 * 
(0.145978) 

RR3 0.457012 * 
(0.029669) 

0.778015  
(0.600186) 

0.350186 * 
(0.164089) 

RR4 0.871356 * 
(0.054202) 

0.943814  
(0.611626) 

0.637584 * 
(0.179469) 

Note: T1, T2, …, T9 designate the nine time windows around 
the settlement of derivatives as illustrated in Figure 1. The 
figures of T1, T2… T9 are the mean excessive returns of expi-
ration over the non-expiration. RR1, RP2, RP3 and RP4 desig-
nate the four windows of price reversals and respectively cover 
the whole day, six minutes, thirty minutes, and fifteen minutes 
before and after the settlement of derivatives. The figures in 
parentheses are the p-values of the Mann-Whitney test; 
*designates 5% significance. 

The price reversal of Stoll and Whaley (1987) is 
shown in Table 1 by four price reversal windows. 
The empirical evidence indicates that only the fif-
teen minute and thirty minute reversal zones exhibit 
a significant abnormal price reversal effect of expi-
ration-days in the whole sample period. However, 
the price reversal anomaly totally disappears in the 
two sub-periods. In short, the empirical evidence of 
the price effect on expiration-days demonstrates a 
strong abnormal return and a minor price reversal 
effect around the expiration of the TAIFEX. In addi-
tion, the average price settlement regime seems to 
indicate a stronger price effect than the opening 
price settlement regime.  

3.1.2. Volatility effect. The basic statistics of the 
volatility effect on expiration-days of the TAIFEX 
are reported in Table 2. The figures generally 
show strong volatility effect of the selected nine time 
windows around expiration-days in the whole sample 
and second sub-period. As expected, the effect is 
stronger in post settlement windows than the time 
windows before settlement. However, similar to the 
price effect, the abnormal volatility of expiration-days, 
even with positive magnitude, is still not shown in 
significance in the opening price settlement regime. 
The empirical evidence of the volatility effect supports 
the fact that the average pricing settlement mechanism 
is not necessarily mitigating the excessive volatility 
around expiration of the TAIFEX. 
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Table 2. Basic statistics of the volatility effect 

Variables September 1998- 
December 2008 

September 1998- 
October 2001 

November 2001- 
December 2008 

T1 0.591511 
(0.054869) 

1.000000 
(0.921714) 

0.466594 
(0.012508) 

T2 0.099821 * 
(0.000201) 

0.518257 
(0.076903) 

0.127442 * 
(0.001149) 

T3 0.046144 * 
(0.000066) 

0.760063 
(0.140449) 

0.047229 * 
(0.000161) 

T4 0.016026 * 
(0.000066) 

0.724551 
(0.115858) 

0.020314 * 
(0.000251) 

T5 0.004934 * 
(0.000018) 

0.495699 * 
(0.055319) 

0.004032 * 
(0.000125) 

T6 0.062037 * 
(0.002251) 

0.488297 
(0.623162) 

0.002515 * 
(0.000007) 

T7 0.211191 
(0.003656) 

0.646882 
(0.718592) 

0.032897 * 
(0.000061) 

T8 0.387431 
(0.016282) 

0.733377 
(0.908719) 

0.174048 
(0.001968) 

T9 0.544303 
(0.010027) 

0.805165 
(0.768128) 

0.313843 
(0.001567) 

Notes: T1, T2, …, T9 designate the nine time windows around the 
settlement of derivatives as illustrated in Figure 1. The figures of 
T1, T2… T9 are the mean excessive volatilities of expiration over 
the non-expiration. The figures in parentheses are the p-values of 
the Mann-Whitney test; * designates 5% significance. 

3.1.3. Trading volume effect. The basic statistics of 
excessive trading volume around expiration-days of 
the TAIFEX are illustrated in Table 3. The abnor-
mal trading volume is shown significantly for the 
time windows after the settlement for both the whole 
sample period and the second sub-period. In particular, 
the strongest excessive trading volume apparently 
appears in the time windows of fifteen-minutes imme-
diately after the settlement in all three sample periods 
and accounts for 0.1985, 0.4312, and 0.0888, respec-
tively. The trading abnormal phenomenon demon-
strates a similar pattern among different settlement 
mechanisms as those of the price effect and volatility 
effect. The basic statistics of expiration-day effects 
consistently confirm the existence of market anomalies 
of the TAIFEX around the settlements of derivatives. 
Moreover, the evidence also delineates the fact that 
settlement mechanisms may not play the determinant 
role in forming expiration-effects and this conforms 
with the view of Stoll and Whaley (1997).  

Table 3. Basic statistics of the transaction effect 

Variables September 1998- 
December 2008 

September 1998- 
October 2001 

Nobember 2001- 
December 2008 

T1 0.455305 
(0.122103) 

0.878631 
(0.947763) 

0.381279 
(0.198996) 

   

T2 0.926487 
(0.968271) 

0.814269 
(0.522962) 

0.963312 
(0.608039) 

T3 0.987981 
(0.900812) 

0.841728 
(0.577602) 

0.930483 
(0.583313) 

T4 0.971461 
(0.930266) 

0.841728 
(0.544496) 

0.953202 
(0.601814) 

T5 0.198418 
(0.000695) 

0.431285 
(0.184604) 

0.088771 * 
(0.001385) 

T6 0.209136 
(0.010988) 

0.981258 
(1.000000) 

0.116723 
(0.002389) 

T7 0.273126 
(0.012583) 

0.953167 
(0.908719) 

0.176066 
(0.002933) 

T8 0.283138 
(0.008326) 

0.878635 
(0.566462) 

0.220170 
(0.003745) 

T9 0.339745 
(0.004326) 

0.715762 
(0.265373) 

0.378697 
(0.005614) 

Notes: T1, T2, …, T9 designate the nine time windows around 
the settlement of derivatives as illustrated in Figure 1. The 
figures of T1, T2… T9 are the mean excessive trading volumes 
of expiration over the non-expiration. The figures in parentheses are 
the p-values of Mann-Whitney test; * designates 5% significance.  

3.2. Factors of expiration-day effects: regression 
analysis. This study further investigates the poten-
tial factors that might explain the abnormal expira-
tion-day effects of the TAIFEX. According to the 
empirical results above, the three windows of six, 
seven, and eight that right after the settlement of 
derivatives for fifteen, thirty, and sixty minutes ex-
hibit strong expiration-day effects. This study speci-
fies empirical models to account for the expiration-
day effects on the three windows in terms of multi-
ple regression analysis. The explanatory variables 
consist of three categories, namely, market condi-
tion variables, market structure variables, and their 
interaction terms.  
3.2.1. Factors of expiration-day price effects. Table 
4 reports the results of regression analysis of the 
price effects for abnormal returns and price rever-
sals. The four models exhibit similar significant 
factors and almost the same signs of estimated coef-
ficients. The settlement dummy variable Dt exerts a 
negative effect on expiration-day price effects. The 
immediate implication of the result indicates that the 
price effect has been lessened during the opening 
price settlement regime comparing it to the average 
opening 15-minute price settlement regime. The 
market condition variable of the DJIAI indicates that 
stronger international equity markets bring forth 
higher price effects on derivatives settlement of 
TAIFEX. 

Table 4. Regression analysis of price effects 
Variables T6 T7 T8 RR 

Constant 0.256350 a 
(0.694232) 

0.704113 
(1.973103) 

0.741664 
(2.124042) 

0.000000 
(0.000000) 

tMon  0.014406 
(0.315558) 

-0.019143 
(-0.433894) 

-0.050358 
(-1.166533) 

0.161749 
(1.012142) 

tD  -1.196750 
(-1.829171)* 

-1.961906 
(-3.102886)* 

-1.385005 
(-2.238656)* 

-0.681324 
(-2.291130)* 
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Table 4 (cont.). Regression analysis of price effects 
Variables T6 T7 T8 RR 

tBASIS  -0.035956 
(-0.330112) 

-0.031550 
(-0.299723) 

0.003043 
(0.029544) 

0.044977 
(0.415704) 

tOI  -0.064133 
(-0.276476) 

0.039343 
(0.175499) 

-0.029210 
(-0.133165) 

-0.027973 
(-0.121399) 

tRF  0.031381 
(0.288588) 

-0.123976 
(-1.179748) 

-0.079838 
(-0.776442) 

-0.052477 
(-0.485832) 

tTREND  -0.021147 
(-0.189467) 

0.020621 
(0.191177) 

0.062136 
(0.588724) 

-0.088786 
(-0.800810) 

tROI  0.030160 
(0.233103) 

-0.027502 
(-0.219952) 

0.101020 
(0.825684) 

0.233716 
(1.818511)* 

tDJIAI  0.211486 
(2.231401)* 

0.206379 
(2.253199)* 

0.241722 
(2.697105)* 

0.252369 
(2.680637) 

tFOREIGN  -0.523469 
(-2.317992)* 

-0.168558 
(-0.772339) 

-0.263275 
(-1.232865) 

-0.198353 
(-0.884229)* 

tTRUST  0.110085 
(1.031448) 

0.071482 
(0.693031) 

0.156427 
(1.549941) 

-0.040411 
(-0.381173) 

tDEALER  0.246483 
(2.283164)* 

0.272339 
(2.610335)* 

0.304027 
(2.978157)* 

0.028933 
(0.269800) 

tPARTICIPAT  -0.117680 
(-0.443283) 

-0.500616 
(-1.951276)* 

-0.545184 
(-2.171732)* 

-0.038622 
(-0.146460) 

tMon × tFOREIGN  0.270313 
(1.256848) 

-0.044649 
(-0.214816) 

0.150914 
(0.742043) 

0.033546 
(0.157021) 

tMon × tPARTICIPAT  -0.035137 
(-0.144134) 

0.140189 
(0.595043) 

0.248851 
(1.079501) 

-0.178094 
(-0.735448) 

tD × tFOREIGN  -0.006244 
(-0.062094) 

-0.053544 
(-0.550982) 

-0.036828 
(-0.387300) 

0.125699 
(1.258415) 

tD × tPARTICIPAT  0.405069 
(1.461911) 

0.577080 
(2.155088)* 

0.350091 
(1.336157) 

0.684045 
(2.485312)* 

Adjusted R2 0.058507 0.120687 0.158127 0.071017 

Notes: T6, T7, and T8 designate the time windows of fifteen minutes, thirty minutes, and sixty minutes immediately after the settle-
ment point. RR designates the reversal time window of thirty minutes before and after the settlement of derivatives. The explained 
variable: AEt represents abnormal expiration-day effects. The explanatory variables including: Mont (the month of the expiration-
day), Dt (the dummy of settlement method), BASISt (the basis of futures), RFt (the return of index futures), TRENDt (the five-day 
moving average of spot), OIt (the open interests), ROIt (the ratio of open interests), DJIAIt (the return of DJIAI), DEALERt (the 
abnormal trading volume of domestic dealers), TRUSTt (the abnormal trading volume of investment trusts), FOREIGNt (the abnor-
mal trading volume of foreign institutional traders), PSRTICIPATt (the share of institutional investors in TAIFEX), and other four inter-
active terms. The figures in parentheses are t-statistics corrected from White heteroscedasticity; * designates 5% significance level. 

Among institutional investors’ activities, domestic 
dealers of DEALERt can cause a significantly posi-
tive effect on the price effects. Market indices arbi-
trages, hedging strategies, and even speculative 
trades may be the reason that abnormal trading vol-
ume of domestic dealers connects with the stronger 
price effects. The share of institutional investors in 
the TAIFEX, PARTICIPAT, on the contrary, can 
mitigate the abnormal price effects around the set-
tlement of derivatives. As indicated in Stoll (1988) 
and Stoll and Whaley (1997), market regulators take 
closer surveillance on spot markets and necessary 
measures to improve market congestion when there 
is greater institutional transaction on derivatives 
markets. The Taiwan stock exchange seems to in-
crease greater liquidity during the opening section 
around derivatives’ settlement after more institu-
tionalization of the Taiwan futures exchange. How-
ever, the interaction term, Dt × PARTICIPATt, turns 
out to have a significantly positive influence on the 
price effect. The evidence indicates that higher  
institutional participation in the first settlement regime 

results in stronger price effects which occur around 
the settlement of derivatives. The empirical evi-
dence of Table 5 points out that the T8 window had 
the best model fitness with the highest adjusted R2.  
3.2.2. Factors of volatility effect. The empirical re-
sults of regression analysis on the volatility effect 
around expiration are documented in Table 5. The 
settlement dummy variable exhibits mixed results 
on the three time windows, however, with no statis-
tical significance. The trend line of the five-day 
moving average price, TRENDt, shows a negative 
impact on the excessive volatility around the expira-
tion of derivatives. In particular, in time window 6, 
a stronger spot market price trend seems to diminish 
the market volatility on the settlement of derivatives 
contracts. The ratio of open interests, ROIt, on the 
contrary, convincingly indicates positive influence 
on the market volatility of expiration. However, the 
market structure variables, in general, show no sig-
nificance on market volatility. Moreover, the model 
fitness of the volatility effect is lower than the price 
effect in terms of smaller adjusted R2.  
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Table 5. Regression analysis of the volatility effect 
Variables T6 T7 T8 

Constant -0.137814 a 
(-0.376632) 

0.324073 
(0.869020) 

0.474742 
(1.286503) 

tMon  0.017293 
(0.382261) 

-0.000374 
(-0.008115) 

-0.036872 
(-0.808215) 

tD  0.078246 
(0.120688) 

-1.093404 
(-1.654809) 

-0.781861 
(-1.195812) 

tBASIS  -0.032123 
(-0.297612) 

-0.054230 
(-0.492994) 

-0.000772 
(-0.007097) 

tOI  0.309696 
(1.347291) 

-0.220204 
(-0.939972) 

-0.358259 
(-1.545443) 

tRF  -0.023376 
(-0.216937) 

0.004269 
(0.038875) 

0.078550 
(0.722841) 

tTREND  -0.326759 
(-2.954344)* 

-0.054850 
(-0.486606) 

-0.089379 
(-0.801308) 

tROI  0.068252 
(0.532344) 

0.327675 
(2.507739)* 

0.308241 
(2.383936)* 

tDJIAI  0.100390 
(1.068903) 

0.091486 
(0.955802) 

0.078039 
(0.823933) 

tFOREIGN  0.059572 
(0.266207) 

0.052007 
(0.228032) 

-0.000005 
(-0.000021) 

tTRUST  -0.049020 
(-0.463496) 

-0.031314 
(-0.290515) 

0.020103 
(0.188479) 

tDEALER  -0.074821 
(-0.699398) 

-0.059844 
(-0.548895) 

-0.071580 
(-0.663479) 

tPARTICIPAT  0.048865 
(0.185750) 

0.131903 
(0.491981) 

0.279186 
(1.052335) 

tMon × tFOREIGN  -0.015329 
(-0.071925) 

-0.122903 
(-0.565839) 

-0.120837 
(-0.562210) 

tMon × tPARTICIPAT  -0.203856 
(-0.843868) 

-0.086377 
(-0.350841) 

-0.028967 
(-0.118901) 

tD × tFOREIGN  0.019995 
(0.200662) 

-0.133320 
(-1.312808) 

-0.174092 
(-1.732408)* 

tD × tPARTICIPAT  0.194572 
(0.708640) 

0.453920 
(1.622136) 

0.374332 
(1.351860) 

Adjusted R2 0.075489 0.039751 0.059733 

Note: All symbols are the same as those in Table 4.  

3.2.3. Factors of volume effect. Table 6 shows the 
empirical results of regression analysis of the trans-
action effect on expiration-day. The settlement 
dummy variable, Dt, exhibits a positive effect on the 
excessive trading activity around the settlement of 
derivatives. The evidence indicates that the abnor-
mal trading volume is comparatively larger in the 
first settlement regime than in the second settlement 
regime. The trend line, TRENDt, has a significantly 
positive impact on the trading volume around expi-
rations. The evidence means that the up-trend mar-
ket generates larger excessive trading volume on the 
settlement of derivatives. The ratio of open interests, 
ROIt, also accompany with greater abnormal trading 
activity on expiration. Intuitively, the relatively 
higher open interests, the more trading congestion 
that would be expected around expiration-days. The 
specified market structure variables seem to account 
for little on the excessive trading activity around the 
expiration-days of the TAIFEX. However, the mod-
els of transaction effects possess the highest fitness 
among all expiration-day effects.  

Table 6. Regression analysis of the  
transaction effect 

Variables T6 T7 T8 

Constant -0.113762 a 
(-0.326070) 

-0.044952 
(-0.129105) 

-0.078521 
(-0.224328) 

tMon  0.006907 
(0.160205) 

-0.002940 
(-0.068338) 

-0.003737 
(-0.086397) 

tD  0.230880 
(0.373732) 

0.219208 
(0.355558) 

0.351327 
(0.566852) 

tBASIS  -0.153257 
(-1.489619) 

-0.174556 
(-1.700083)* 

-0.194296 
(-1.882363)* 

tOI  0.256937 
(1.172234) 

0.104367 
(0.477123) 

0.027320 
(0.124236) 

tRF  -0.002148 
(-0.020841) 

-0.011810 
(-0.114828) 

0.012990 
(0.125641) 

tTREND  0.187428 
(1.775554)* 

0.245187 
(2.327430)* 

0.247942 
(2.341173)* 

tROI  0.162729 
(1.332702) 

0.229139 
(1.880395)* 

0.212381 
(1.733682) 

tDJIAI  -0.037136 
(-0.414940) 

0.009051 
(0.101335) 

0.017185 
(0.191396) 

tFOREIGN  0.179754 
(0.843976) 

0.124188 
(0.584267) 

0.089732 
(0.419937) 

tTRUST  0.292749 
(2.906240)* 

0.285989 
(2.844887)* 

0.302473 
(2.992997)* 

tDEALER  -0.018130 
(-0.177933) 

0.030501 
(0.299952) 

0.056734 
(0.554991) 

tPARTICIPAT  0.037589 
(0.149567) 

0.023585 
(0.094035) 

0.061858 
(0.245331) 

tMon × tFOREIGN  -0.042248 
(-0.208120) 

-0.034749 
(-0.171526) 

-0.048203 
(-0.236685) 

tMon × tPARTICIPAT  -0.057926 
(-0.251332) 

-0.000688 
(-0.002989) 

-0.021915 
(-0.094778) 

tD × tFOREIGN  0.119199 
(1.256040) 

0.134885 
(1.424217) 

0.136581 
(1.434519) 

tD × tPARTICIPAT  -0.001823 
(-0.006969) 

-0.021630 
(-0.082841) 

-0.067963 
(-0.258921) 

Adjusted R2 0.161404 0.164796 0.155918 

Note: All symbols are the same as those in Table 4. 

Conclusion 

This study empirically examines the effects and 
causes of the expiration-day in the Taiwan futures 
exchange during the period of 1998-2009. The em-
pirical results indicate that excessive return, exces-
sive volatility, and abnormally high trading volume 
occur around the settlement of derivatives. The three 
consecutive time windows, immediately after the 
settlement, show significant expiration-day effects. 
The multiple-regression analysis indicates the open-
ing price settlement (in the first sub-period) even 
worked better than the average of the opening 15 
minutes prices (in the second sub-period) and is 
favorable with the findings of Stoll and Whaley 
(1987; 1991; and 1997). Moreover, the short-term 
market conditions variables exhibit meaningful ex-
planatory power for the expiration-day anomalies. 
The empirical evidence drawn from this study 
seems to explain the phenomena of expiration-days 
more by market-orientation than by institution-
orientation.  



Investment Management and Financial Innovations, Volume 8, Issue 1, 2011 

87 

References 

1. Admati, A.R., and Pfleiderer, P. (1998). A theory of intraday patterns: volume and price variability, The Review of 
Financial Studies, 1, pp. 3-40. 

2. Alkeback, P., and Hagelin, N. (2004). Expiration day effects of index futures and options: evidence from a market 
with a long settlement period, Applied Financial Economics, 14, pp. 385-396. 

3. Bansal, V.K. (2005). Futures and Options Expiration-Day Effects: the Indian Evidence, The Journal of Futures 
Markets, 25, No. 11, pp. 1045-1065. 

4. Chamberlain, T.W., Cheung, C.S. and Kwan, C.C.Y. (1989). Expiration-day effects of index futures and options: 
some Canadian evidence, Financial Analysts Journal, 45, No. 5, pp. 67-71. 

5. Chou, H.C., Chen, W.N., and Chen, D.H. (2006). The expiration effects of stock-index derivatives, Emerging 
Markets Finance and Trade, 42, No. 5, pp. 81-102. 

6. Chow, Y.F., Yung, H., and Zhang, H. (2003). Expiration day effects: the case of Hong Kong, Journal of Futures 
Markets, 23, pp. 67-86. 

7. Corredor, P., Lechon, P., and Santamaria, R. (2001). Option expiration effects in small markets: the Spanish stock 
exchange, Journal of Futures Markets, 21, pp. 905-928. 

8. Fama, E.F. (1965). The behavior of stock-market prices, Journal of Business, 38, pp. 34-105. 
9. Hancock, G.D. (1993), Whatever happened to the triple witching hour? Financial Analysts Journal, 49, pp. 66-72. 
10. Herbst, A.F., and Maberly, E.D. (1990). Stock index futures, expiration day volatility, and the “special” Friday 

opening: a note, The Journal of Futures Markets, 10, No. 3, pp. 323-325. 
11. Hsieh, S. F., and Ma, T. (2009). Expiration-day effects: does settlement price matter? International Review of 

Economics and Finance, 18, No. 2, pp. 290-300. 
12. Illueca, M., and Lafuente, J.A. (2006). New evidence on expiration-day effects using realized volatility: an intra-

day analysis for the Spanish stock exchange”, The Journal of Futures Markets, 26, No. 9, pp. 923-938. 
13. Kan, A.C.N. (2001). Expiration-day effect: evidence from high-frequency data in the Hong Kong stock market, 

Applied Financial Economics, 11, pp. 107-118. 
14. Karolyi, G.A. (1996). Stock market volatility around expiration days in Japan, The Journal of Derivatives, 4, pp. 23-43. 
15. Lien, D. and Yang, L. (2005). Availability and settlement of individual stock futures and options expiration-day 

effects: evidence from high-frequency data, The Quarterly Review of Economics and Finance, 45, pp. 730-747. 
16. Pope, P.F. and Yadav, P.K. (1992). The impact of option expiration on underlying stocks: the UK evidence, Jour-

nal of Business Finance & Accounting, 19, No. 3, pp. 329-344. 
17. Schlag, C. (1996). Expiration day effects of stock index derivatives in Germany, European Financial Manage-

ment, 1, pp. 69-95. 
18. Stoll, H.R., and Whaley, R.E. (1986). Expiration day effects of index options and futures, Monograph Series in 

Finance and Economics, Monograph 1986-3. 
19. Stoll, H.R., and Whaley, R.E. (1987). Program trading and expiration-day effects, Financial Analysts Journal, 43, 

pp. 16-28. 
20. Stoll, H.R., and Whaley, R.E. (1990). Program trading and individual stock returns: ingredients of the triple-

witching brew, Journal of Business, 63, No. 1, pp. 165-192. 
21. Stoll, H.R., and Whaley, R.E. (1991). Expiration-day effects: what has changed? Financial Analysts Journal, 47, 

pp. 58-72. 
22. Stoll, H.R., and Whaley, R.E. (1997). Expiration-day effects of the all ordinaries share price index futures: empiri-

cal evidence and alternative settlement procedures, Australian Journal of Management, 22, pp. 139-174. 
23. Stoll, H.R. (1988). Index futures, program trading, and stock market procedures, The Journal of Futures Markets, 

8, No. 4, pp. 391-412. 
24. Swidler, S., Schwartz, L., and Kristiansen, R. (1994). Option expiration day effects in small market: evidence from 

the Oslo stock exchange, Jounal of Financial Engineering, 3, pp. 177-195. 
25. White, H. (1980). A heteroskedasticity-consistent covariance matrix and a direct test for heteroskedasticity, 

Econometrica, 48, pp. 817-838. 
 


