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Background
Opening and closing prices dur-

ing a trading session play a crucial role
due to the influence of information
dissemination on both prices and con-
centrated trading volumes. High un-
certainty also supports this crucial role
because of nontrading period
(Madahavan and Panchapagesan
2002). High return volatility at the
beginning of trading is a phenomenon
that has been evidenced empirically
(Amihud and Mendelson 1987; Stoll
and Whaley 1990). Previous research
shows that price volatility always in-
creases at opening time and closing
time (Wood et al. 1985; Haris 1986b;
Lockwood and Linn 1990; Chan et al.
1995). Amihud and Mendelson (1987)
argue that substantial movements of
opening prices are caused by different
trading mechanisms adopted by stock
exchanges using auction method.
Amihud and Mendelson (1987) and
Stoll and Whaley (1990) examine trad-
ing mechanism hypothesis by compar-
ing return variances at the opening
with those at the closing for stocks
listed on the NYSE. NYSE adopts
both call market and continuous
method mechanisms. The opening
price is determined by call market
mechanism whereas the closing price
is determined by continuous method.
Researchers find that return variances
during the open-to-open periods are
higher than those during the close-to-
close periods. They also conclude that
their results are consistent with trad-
ing mechanism hypothesis. However,

NYSE trading mechanism differs from
trading mechanism in Indonesia Stock
Exchange where opening and closing
prices are determined by continuous
method. This means that trading
mechanism may drive volatility. There-
fore, there is no significant difference
in return variances between opening
prices and closing prices.

Trading mechanism hypothesis is
not the only factor explaining the high
volatility of returns at the NYSE open-
ing prices. High volatility on the open-
ing prices is the result of monopoly
power specialists have and the ab-
sence of overnight trading (Lam and
Tong 1999). This is supported by the
study of Guner and Onder (2002).
These authors argue that the variances
of opening returns on the ISE (Istanbul
Stock Exchange) are higher than those
of closing returns. They provide evi-
dence that there is no difference in
trading procedure at the opening and
the closing on the ISE. Therefore, the
conclusion drawn is that the differ-
ences stem from previous nontrading
period or nontrading session (Amihud
and Mendelson 1991).

Besides opening price returns,
closing price returns also show high
volatility (Chan et al. 1995). Stock
prices as well as the mean of the over-
all stock prices always fluctuate with
an increase in the day-end trading pe-
riod. This phenomenon becomes a cru-
cial consequence for investors apply-
ing the buy-and-sell strategy. It also
makes stock prices at the closing pe-
riod become crucial to be observed.
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This phenomenon is well known as
day-end effect, observed by Cheung
(1995), Wood et al. (1985), Jain and
Joh (1988), Miller (1989), Mcnish and
Wood (1990), Ho (1990), Ho and
Cheung (1991), and Harris (1996,
1989). All of those studies conclude
that the increasing stock prices at the
end of trading day constantly occur in
European, American, Canadian, Aus-
tralian, Asian, and Southeast Asian
capital markets. However, the same
phenomenon in Indonesia has yet to be
investigated.

The high volatility on opening
and closing prices indicates that stock
prices fluctuate more intensely com-
pared to those in other periods. Stock
price movement reflects two concerns:
(1) information arrivals and (2) noise
(Huang et al. 2000). Noise can be
noticed by investors’ inaccuracy per-
ception or investors’ confidence on
the fundamental values of stock prices.
The differences between noise and
information arrival are indicated by
autocorrelation values between open-
ing prices and subsequent opening pro-
cess in an equal period. Negative
autocorrelation implies the presence
of noise, whereas zero or positive
autocorrelation values indicate the in-
formation related to volatility at the
opening period.

In the other words, according to
noise hypothesis, price movement that
is not caused by fundamental changes
will revert to the original price at the
subsequent period. Thus, return series
are negatively correlated. On the other

hand, according to information arrival
hypothesis, price movement is caused
by the presence of new information,
and stock prices will not revert. When
the information affects only one-pe-
riod price movement, the autocorre-
lation will be zero. When its influence
lasts longer (more than one period),
the autocorrelation value should be
positive. In addition to noise hypoth-
esis, high volatility on opening and
closing returns could be the result of
overreaction. There is a difference in
return behavior between opening re-
turns and closing returns. It suggests
that investors can adjust the pricing
inaccuracy of opening and closing
prices in the subsequent periods.

This study observes opening and
closing stock prices that are unable to
represent the fundamental values,
which means that efficient market hy-
pothesis does not fully work. From
another perspective, following earlier
studies, this study examines the valid-
ity of noise and overreaction phenom-
ena. However, this study is more spe-
cific to emerging capital market, espe-
cially Indonesia Stock Exchange.
Moreover, the use of research model
specification is constructed by divid-
ing a long period into 30-minute inter-
vals for one-day trading period. The
absence of trading activity in a short
interval period affects the choice of
the 30-minute interval. Finally, this
study proposes that noise and overre-
action occur on the Indonesia Stock
Exchange. The conclusion is that the
anomaly of opening and closing stock
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prices is principally unable to repre-
sent the fundamental values. The ini-
tial and final influences of trading day
can also be recognized as the presence
of asymmetric information between
buyers and sellers. Therefore, stock
prices tend to vary temporarily from
the fundamental values.

Objectives
This study examines noise and

overreaction phenomena of opening
and closing prices on an emerging
capital market, Indonesia Stock Ex-
change. More specifically, this study
observes the similarity and dissimilar-
ity of return distributive structure dur-
ing some intervals in one day. The
phenomena become important for the
following reasons. First, to investi-
gate the noise and overreaction occur-
rences, this research uses both open-
ing and closing prices simultaneously.
Simultaneous use of the opening and
closing prices is better than single use
of opening or closing price returns as it
could give a higher conclusion valid-
ity. Second, different capital market
circumstances, especially emerging
capital markets in comparison to ad-
vanced capital markets, possibly sug-
gest a different conclusion. Further-
more, examination on those phenom-
ena has two important consequences.
First, stock prices at the opening and
closing of trading day do not com-
pletely reflect the fundamental values,
which would affect the behavior of
prudent investors and potential inves-
tors on the Indonesia Stock Exchange.
Second, the existence of noise and

overreaction phenomena affects trad-
ing strategies employed by investors
on the Indonesia Stock Exchange.

Benefits
This study provides some ben-

efits for current and potential inves-
tors to analyze their investment deci-
sions. Information gained from the
variability of stock price behavior dur-
ing trading period on the Indonesia
Stock Exchange is associated with the
decision timing for their trading strat-
egies. Another advantage of this study
is that current and potential investors
may search for information reliability
of returns during trading period in ac-
cordance with the investment decision
timing.

Discussion Organization
The rest of discussion is arranged

in the following order. Part 2 discusses
theoretical backgrounds and hypoth-
eses development. The hypotheses are
designed using main hypotheses and
reexamined with other control bases.
Part 3 discusses research methods uti-
lized to examine all hypotheses. Part 4
discusses analysis and research find-
ings. The final section, Part 5, dis-
cusses conclusions derived from re-
search findings and analysis.

Literature Review and
Hypothesis Development

Information released overnight
will influence price changes, reflect-
ing expected risk and investor gains on
account of investor reaction (Bery and
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Howe 1994). Consequently, high vola-
tility occurs at the opening session in
every trading day (Amihud and
Mendelson 1987; Madhavan and
Panchapagesan 2002; Guner and Onder
2002; Stoll and Whalley 1990); Jain
and Joh (1988); Foster and
Viswanathan (1993). Several theories
are developed in order to explain higher
price volatility at the opening session.
One of them is trading method expla-
nation (Amihud and Mendelson 1987).
The theory suggests that the difference
in trading method used on the New
York Stock Exchange (NYSE) results
in higher volatility at the opening ses-
sion. NYSE adopts call market method
at the opening session and price con-
tinuous method at the closing session
(Amihud and Mendelson 1989).

In addition to the differences in
trading mechanism theory, there are
monopoly power specialist theory and
nontrading overnight period theory
(Lam and Tong 1999). Since the Indo-
nesia Stock Exchange does not adopt
different trading method at opening
and closing sessions, the high volatil-
ity returns cannot suggest any evi-
dence of the influence of trading
method on the opening and closing
prices. Furthermore, there is no mar-
ket maker on the Indonesia Stock Ex-
change such that the monopoly power
specialists are not applicable either. It
can be stated that higher price volatil-
ity at the opening session is due to
accumulated information during non-
trading period. Informed traders who
obtain information during non-trading

session overnight would conduct more
aggressive trading after the market
opens, especially when they assume
that the obtained information would
be published immediately (Foster and
Viswanatahan 1993).

Chan et al. (2000) provide several
assumptions about the occurrence of
higher market activities at the opening
session. First, this phenomenon oc-
curs because of accumulated informa-
tion during non-trading session over-
night. Second, if the informed traders
receive private information overnight
and they assume that it will leak out the
next day, they will immediately trade
following the opening session. Third,
the trading volumes at the opening and
closing trading sessions indicate total
trading volumes conducted by inves-
tors to rebalance their portfolios be-
fore and after non-trading session over-
night. Fourth, open-to-open return vari-
ance is greater than close-to-close re-
turn variance for all stocks traded on
the NYSE. It suggests that opening
prices have higher price variances than
do closing prices.

Besides opening prices, the clos-
ing prices also exhibit an interesting
phenomenon. Cheung (1995) observed
NYSE during 1986-1990. He finds
that negative returns occur at the be-
ginning of trading day in comparison
with returns at other time intervals. In
addition, negative returns for closing
prices also occur at the day-end trad-
ing. Furthermore, the study shows that
returns at the end of trading day always
increase dramatically. Wood et al.



78

Gadjah Mada International Journal of Business, January - April 2009, Vol. 11, No. 1

(1985) conduct a study observing a
six-month period from September 1971
to February 1972. They find negative
autocorrelation between return inter-
val at the day-end current trading and
opening return interval of the day after
the current trading day. They conclude
that overall stock prices on every stock
exchange always increase at the day-
end trading.

Jain and Joh (1988) conduct a
similar study on day-end effect. Their
results also suggest that closing prices
within one-hour interval for one year
also significantly increase during 1982-
1983 on the NYSE. Miller (1989) does
more specific observation on stock
prices behavior on the SEHK. He con-
cludes that the increasing stock prices
at the day-end trading session result
from specialists’ actions that set higher
prices in order to retain their positions
at the next day opening. Miller (1989),
in his research, introduces the influ-
ence of trading mechanism that results
in systematically increasing stock
prices at the day-end trading period.
Mcnish and Wood (1990) confirm the
result using 1980-1984 data on the
NYSE. Their findings are consistent
with those of Wood et al. (1985).

Ho and Cheung (1991) observed
day-end effect phenomenon for 1986
on the SEHK. Their results show that
day-end effect occurs on emerging
stock markets. Previously, Ho (1990)
observed 11 capital markets in Asia
Pacific, including Southeast Asia ex-
cept Indonesia. His results show simi-
lar evidence. Harris (1986a; 1989)

concludes that overall stock prices in-
crease at the closing interval to the
day-end trading. Both studies are con-
ducted on the same market, NYSE, in
different times. More specifically, an-
other study suggests that the increas-
ing stock prices in the latest one hour
are due to increasing ask prices. Harris
(1989) confirms that increasing prices
at the day-end trading period are a
pervasive phenomenon that occurs on
every company in every trading day.

Cushing and Madhavan (2000)
study return behavior on the Russian
Stock Exchange over one year from
June 1998 to July 1999. They empiri-
cally find that stock returns increase in
the latest five minutes interval at the
day-end trading session. The occur-
rence is caused by institutional traders
having interests to affect overall stock
return components. Meanwhile, Har-
ris (1989) argues that the day-end ef-
fect is caused by increasing frequency
of stock demand at the day-end trading
session. Nevertheless, Harris (1989)
explicitly argues that the last trading
session is often initiated by buyers.
Miller (1989) argues that the day-end
effect comes from trading mechanism.
NYSE is a continuous market with
specialists and dealers acting as mar-
ket equilibrium makers. Undoubtedly,
specialists are marketers who main-
tain price continuity during trading
day. They require that the opening
prices must be as close as the previous
day’s closing prices.

Miller’s (1989) statement is reex-
amined by Cheung (1995) who finds
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that the day-end effect occurs not only
on the NYSE, but also on the Stock
Exchange of Hong Kong (SEHK),
which operates without specialists and
dealers. The day-end effect returns
only have a short-term impact, where
positive and high returns at the day-
end trading session will be automati-
cally adjusted by the market at the next
day’s opening session. Negative cor-
relation between certain time interval
returns at the day-end session and open-
ing returns of the next trading day
indicates prices adjustment.

Mok (1988) conducts a study on
day-end effect for emerging capital
markets using intraday data on the
SEHK. He finds that the day-end trad-
ing for the last 15 minutes is always
marked with significantly increasing
stock prices. Using separated time of
30-minute interval, his findings show
similar results. There are dominantly
increasing prices at the end of trading
period. Although Mok’s (1988) study
only employs t-test, it has presented
valid evidence showing that return dis-
tribution is not perfect for daily return.

Cheung (1995) and Sumiyana
(2008) confirm that excessive positive
returns at the last 30-minute interval
on the SEHK and ISE, and the IDX
indicate the influence of day-end trad-
ing. Because the event is ex post, it can
be concluded that the influence of in-
vestor expectation on their trading as
well as trading mechanism period at
day-end trading affect the day-end ef-
fect. The test results are supported
more by sensitivity analysis using size,

trading volume, and bid-ask spreads.
Sensitivity test results show that ex-
cessively positive returns occur at the
end of 30-minute interval that indi-
cates the day-end effect.

High volatility on opening and
closing prices on capital markets is
also suggested by Wood et al. (1985)
and Lockwood and Line (1990) who
examine intraday stock returns. The
volatility returns form a U-shaped pat-
tern, in which the highest volatility
returns are at the opening and closing
sessions of the market (Chan et al.
1995). The high volatility can be caused
by noise occurrences (Steeley 2001).
The indication of noise is examined
using autocorrelation test in subse-
quent periods. Negative autocorre-
lation value indicates the occurrence
of noise, whereas zero or positive
autocorrelation values indicate infor-
mation attributed to volatility at the
opening session. All these studies try
to analyze the relation between open-
ing returns and closing returns, which
have negative autocorrelation with the
next period returns. This negative cor-
relation is caused by the noise occur-
rences such that there is a difference in
return behavior of opening and closing
returns (Huang et al. 2000). It means
that opening price inaccuracy could be
adjusted at the next trading period.

Noise trading approach suggests
that there is price variability resulting
from unexpected trading that does not
correlate with any valid information.
Noise trading is based on a noise that
acts like information. The more the
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noise trading, the less liquid a market
will be, meaning that there is no more
trading that has the possibility of ob-
serving prices. However, noise trad-
ing, in fact, puts noises into prices.
Stock prices reflect information from
information-based traders whereas
noise from noise traders. The noise put
by noise traders into stock prices will
be cumulative such that stock prices
tend to revert to their fundamental
values at all time. The farther the stock
prices move from their values, the faster
they tend to revert (Black 1986).

A number of financial market
anomalies, including abundant vola-
tility and average reversion in stocks
prices, can be explained by the idea of
noise trader. The behavior of profes-
sional arbitrage is a response to noise
trading, not to fundamental-based trad-
ing. Most professional arbitrageurs fin-
ish their resources check and spurious
signal predictions followed by noise
traders (Delong et al. 1990). Noise
traders make inaccurate price estima-
tion particularly regarding return dis-
tribution variance of a particular asset.
For such misperception, noise traders
as a group not only create higher gains
than do rational investors, but also
survive in the case of long-term assets,
even if they take excessive risk.

Traders based on noise strategy
can potentially cause destabilization
and push the prices away from funda-
mental values when they form a herd.
However, the prices will be stable when
fundamental-based trading is strong
enough to prevent the price movement

away from fundamental values and to
respond to fundamental information.
A study on grouping by mutual funds
indicates that, as a whole, every ad-
justment to observed stock prices after
trading by a herd seems to be perma-
nent, supporting the idea that herding
by mutual funds will speed up the price
adjustment process and not lead to
destabilization (Wermers 1999).

If there is any noise, the increas-
ing stock prices at trading period will
be followed by price reversion at the
next periods, and vice versa. There-
fore, the noise occurrence is indicated
by the occurrence of negative
autocorrelation between opening
prices and those at subsequent periods
(Huang et al. 2000; Sumiyana 2007b).
For that reason, a hypothesis is stated
as follows:
H1a: Negative autocorrelation occurs

between the first 30-minute in-
terval of current opening return
and opening returns for subse-
quent periods.

H1b: Negative autocorrelations oc-
curs between the first 30-minute
interval of current closing re-
turn and closing returns for sub-
sequent periods.

Overreaction anomaly or winner-
loser is introduced for the first time by
Debondt and Thaler (1985). They find
stock return reversion where loser
stocks would show better performance
during the next period compared to
winner stocks, and vice versa. The
results of their research indicate that
buying loser stocks and short selling
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winner stocks will lead to abnormal
returns, approximately about 15 per-
cent. The winner-loser reversion is an
impact of investor overreaction to new
private information. Subsequently, the
market carries out corrections during
the next period through price rever-
sion until the new equilibrium is
achieved.

In market equilibrium, a security
is expected to provide returns equiva-
lent to the systematic risk. Investors,
who initially try to avoid risk, decrease
stock prices to below the level assured
by the event. However, stock prices
rise again due to the uncertainty of this
information. Extreme changes in a
certain stock price are followed by
reversion. It means that investors react
abundantly to the stock information
such that stock prices tend to be incor-
rectly estimated. Furthermore, the
market usually adjusts through price
reversion until the equilibrium is
achieved (Debondt and Thaler 1985,
1987).

Overreaction hypothesis refers to
the results of psychological applica-
tion that states that human tends to be
abundant (overreactive) to dramatic
news or event (Claire and Thomas
1995). Market adjusts the pricing er-
rors slowly. Debondt and Thaler (1987)
divide portfolio into a portfolio group
that consistently obtains earnings (win-
ner) and the one that does not gain
earnings (loser). The adjustment to the
information occurs during the next
period. If the adjustment conducted is
short-term, significant, abundant, and

recurring, it is deemed to be overreac-
tion. Nam et al. (2001) state that over-
reaction does not occur in a long pe-
riod of time; rather, it is partial or
separate in its movement. Their results
are consistent with Chen (1988) who
argues that overreaction is not con-
stant over time. Therefore, it can be
hypothesized that.
H2a: Return reversion occurs be-

tween winner and loser stocks
after the first 30-minute inter-
val of opening prices.

H2b: Return reversion occurs be-
tween winner and loser stocks
after the first 30-minute inter-
val of closing prices.

Research Method
A set of sample is taken from

companies in LQ45 index, from both
first and second semesters of 2006.
LQ45 comprises companies that have
the highest liquidity. Consequently,
companies included in this index can
reduce the occurrence of not-traded
stocks on trading days. The occur-
rence of inactive stocks will deterio-
rate the accuracy of this study. This
sample is selected because Indonesia
Stock Exchange is a thin capital mar-
ket marked by numerous not-traded
stocks.

Return
Opening and closing prices for

each return of 30-minute interval are
placed on trading days from intraday
data. Return is determined by natural
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logarithm of relative price Ri,30’,(t)=
ln(Pi,30’,(t)/Pi,30’-1,(t)), where i indicates
the company, [’] indicates minute, and
t indicates the day of each company. In
order to calculate return for 30-minute
interval for every company, price ar-
rays on every trading day for every
company are divided into 14 time in-
tervals, and are formulated as follows:

Trading Time and Return

The trading time is different each
day. The first trading session begins at
9:00 a.m. every day and closes at noon
from Monday to Thursday, while on
Friday the session closes at 11:30 a.m.
The second session opens at 1:30 pm
from Monday to Thursday, and at 2:00

Interval return of 30’ of-01 : Ri,15.30(t-1)-16.00(t-1) = ln(/Pi,16.00(t-1) /Pi,15.30(t-1))
Interval return of 30’ of-02 : Ri,16.00(t-1)-09.30(t) = ln(Pi,09.30(t) /Pi,16.00(t-1))
Interval return of 30’ of-03 : Ri,09.30(t)-10.00(t) = ln(Pi,10.00(t) /Pi,09.30(t))
Interval return of 30’ of-04 : Ri,10.00(t)-10.30(t) = ln(Pi,10.30(t) /Pi,10.00(t))
Interval return of 30’ of-05 : Ri,10.30(t)-11.00(t) = ln(Pi,11.00(t) /Pi,10.30(t))
Interval return of 30’ of-06 : Ri,11.00(t)-11.30(t) = ln(Pi,11.30(t) /Pi,11.00(t))
Interval return of 30’ of-07 : Ri,11.30(t)-12.00(t) = ln(Pi,12.00(t) /Pi,11.30(t))
Interval return of 30’ of-08 : Ri,13.30(t)-13.00(t) = ln(Pi,13.30(t) /Pi,13.00(t))
Interval return of 30’ of-09 : Ri,14.00(t)-13.30(t) = ln(Pi,14.00(t) /Pi,13.30(t))
Interval return of 30’ of-10 : Ri,14.30(t)-14.00(t) = ln(Pi,14.30(t) /Pi,14.00(t))
Interval return of 30’ of-11 : Ri,15.00(t)-14.30(t) = ln(Pi,15.00(t) /Pi,14.30(t))
Interval return of 30’ of-12 : Ri,15.30(t)-15.00(t) = ln(Pi,15.30(t) /Pi,15.00(t))
Interval return of 30’ of-13 : Ri,16.00(t)-15.30(t) = ln(Pi,16.00(t) /Pi,15.30(t))
Interval return of 30’ of-14 : Ri, 09.30(t+1)-16.00(t) = ln(Pi, 09.30(t+1)/Pi,16.00(t))

Figure 1. Transaction Periods on the Indonesia Stock Exchange

> >

> > > > > > > > > > > >Re
tur

n 1
6.0

0 (t-
1) - 

09
.30

(t)

Re
tur

n 0
9.3

0 (t)
 - 

10
.00

(t)

Re
tur

n 1
0.0

0 (t)
 - 

10
.30

(t)

Re
tur

n 1
0.3

0 (t)
 - 

11
.00

(t)

Re
tur

n 1
1.0

0 (t)
 - 

11
.30

(t)

Re
tur

n 1
1.3

0 (t)
 - 

12
.00

(t)

Mi
dd

ay
 B

rea
k

  R
etu

rn 
13

.00
(t)

 - 1
3.0

0 (t)

Re
tur

n 1
3.3

0 (t)
 - 

14
.00

(t)

Re
tur

n 1
4.0

0 (t)
 - 

14
.30

(t)

Re
tur

n 1
4.3

0 (t)
 - 

15
.00

(t)

Re
tur

n 1
5.0

0 (t)
 - 

15
.30

(t)

Re
tur

n 1
5.3

0 (t)
 - 

16
.00

(t)

Re
tur

n 1
6.0

0 (t)
 - 

09
.30

(t+
1)

> >

> > > >
○ ○

> >

> >

> >

> >

09.00 09.30 10.00 10.30 11.00 11.30 12.00 13.00 13.30 14.00 14.30 15.00 15.30 16.00 09.00
(t+1)

09.30

t-1
(the day before)

15.30

t+1
(the day after)

16.00



83

Sumiyana—The Behavior of Opening and Closing Prices

p.m. on Friday. The second session
closes at 4:00 p.m. daily. Figure 1
shows trading days and periods of trad-
ing days related to the return for each
30-minute interval.

Basis Portfolio Adjustment and
Control

This study adjusts stock dividend,
stock split, bonus share, and stock re-
serve-split (left side and right side).
Furthermore, this research creates port-
folios for the test control to re-exam-
ine the primary hypotheses. Market
portfolio is created using equally-
weighted method on daily basis.

Data Analysis
Data analysis is conducted with

procedural steps as follows. First 14
price series are developed from
intraday data that are priced based on
the 30-minute time interval. Price in
30-minute disjointing deadline is used
to calculate return. Second, return
formed with Ri,30’,(t)=ln(Pi,30,(t)/Pi,30’-1,(t)
is calculated; this is return at the period
of 30-minute interval from the first
until the 14th. Third 14 series of 30-
minute interval returns are created from
Monday to Friday to determine the
sensitivity level to noise and overreac-
tion occurrences. Examination is only
focused on differentiating return for
30-minute interval with the other 30-
minute intervals. Fourth, days around
dividend announcement are eliminated
from the sample so as to avoid dra-
matic price fluctuation (from three days

before to three days after). This study
also adjusts dividend stocks, stock
splits, stock bonuses, and reserve splits.

Fifth, autocorrelation between the
first 30-minute interval for opening
price return and 30-minute intervals
for subsequent periods of opening price
return is examined. Simultaneously,
this research also tests autocorrelation
between the 30-minute interval for
closing price return and 30-minute in-
tervals for closing price returns for
subsequent periods. Sixth, sample is
divided into three parts of portfolios
according to opening price return, and
three parts of portfolios based on clos-
ing price return. Portfolios formed are
those with the highest returns (winner
stocks) at the percentile of 70 percent,
middle returns at the percentile of 30
percent-70 percent, and the lowest re-
turns (loser stocks) at the percentile of
30 percent. Next, the middle returns
are elapsed from the analysis (DeBondt
and Thaller 1985). Finally, t-test is
conducted between winner and loser
stocks to investigate the occurrence of
price reversion.

Results and Analysis
The first part of this section ex-

amines noise and overreaction by ana-
lyzing return based on the 30-minute
interval. The second and third parts
examine and analyze the relation be-
tween noise and overreaction, and re-
examine the results in the first part by
trading day sensitivity tests. Complete
discussion is presented as follows.
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Table 1. Descriptive Statistics

Return N Mean Std. Dev. Min. Max. Skewness

15.30(t-1)-16.00(t-1) 9,727 0.0042 0.0286 -0.7600 0.8300 1.3820
09.00-09.30 9,956 -0.0009 0.0182 -0.7000 0.3900 -12.5510
09.30-10.00 10,067 0.0005 0.0153 -0.5100 0.1200 -4.8460
10.00-10.30 9,202 -0.0006 0.0272 -1.3900 0.5100 -22.8740
10.30-11.00 8,661 0.0004 0.0312 -0.8500 1.4000 10.7550
11.00-11.30 8,329 0.0000 0.0275 -0.7600 0.8400 5.0960
11.30-12.00 6,483 0.0004 0.0180 -0.3700 0.5300 6.8910
12.00-13.30 6,694 -0.0005 0.0189 -0.9700 0.3400 -22.6490
13.30-14.00 9,415 -0.0004 0.0202 -0.4100 1.0100 12.7130
14.00-14.30 8,700 -0.0004 0.0361 -1.3900 0.8800 -17.0570
14.30-15.00 8,478 -0.0005 0.0398 -1.1200 1.3900 6.5380
15.00-15.30 8,820 -0.0003 0.0361 -0.7900 1.1200 8.4480
15.30-16.00 9,768 0.0042 0.0285 -0.7600 0.8300 1.3820
16.00-09.30(t+1) 9,956 -0.0009 0.0182 -0.7000 0.3900 -12.5510

Figure 2. Mean Return Behavior - Full Sample

-0.0020

-0.0010

0.0000

0.0010

0.0020

0.0030

0.0040

0.0050

09.00-09.30

10.00-10.30

10.30-11.00

11.00-11.30
12.00-13.30

15.30 (t-1)-1
6.00 (t-1)

09.30-10.00

11.30-12.00

16.00-09.00 (t+1)

13.30-14.00
14.00-14.30

14.30-15.00

15.00-15.30
15.30-16.00



85

Sumiyana—The Behavior of Opening and Closing Prices

Descriptive Statistics
Number of observations on each

30-minute interval is 10.845 except
for returns at 12:00-1:30 p.m., which
only have 8.820 observations. This is
caused by the difference in mid-day
break on Friday. The observations are
not entirely conducted, so some data
have to be eliminated due to the ab-
sence of transactions that cause low
accuracy. Descriptive statistics indi-
cate that the 30-minute intervals oc-
curring in 2006 are highly varied. Mean
of returns for the 30-minute interval
with the lowest number residing in the
closing prices of the day before 09:30
a.m. is equal to -0.00093. Mean of
returns for the 30-minute interval with
the lowest return is also located in the
earliest 30-minute interval. The high-
est mean of returns for the 30-minute
interval residing at 3:30-4:00 p.m. is
0.00424. Conclusion inferred from this
mean level has been shown on the
basis of descriptive statistics: the high-
est mean lays at the latest 30-minute
interval on the final trading day. The
findings show that returns increase
dramatically on the end-trading day in
comparison to all of other previous 30-
minute intervals.

Standard deviation of each period
of the 30-minute interval is estimated

in a relatively similar range. Minimum
value, maximum value, and skewness,
respectively, are presented in columns
after the standard deviation column.
Complete information is presented in
Table 1. Returns increase at the day-
end and the influence of trading day
appears clearly in Figure 2. Mean of
returns on the 30-minute interval on
early trading day compared to that of
the entire sample indicates that the
first 30-minute interval has the lowest
return. Meanwhile, mean of returns on
the 30-minute interval during trading
days compared to that of all sample
indicates that in the latest 30 minutes,
mean of returns increases dramatically
and is the highest.

Examination of closing price be-
havior shows statistically significant
results at the end of the trading day
(Table 2). It can be inferred that the
actual difference is between closing
price return and the next period re-
turns. This difference occurs in clos-
ing return at 09:30 a.m. in comparison
with other closing price returns for the
next periods. Meanwhile, the lower
return at the opening has differed sig-
nificantly than opening price returns
for the next periods at the intervals of
10:00 a.m., 11:00 a.m., 11:30 a.m.,
12:00 p.m., and 4:00 p.m.
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Noise Tests
Noise analysis uses 14 series of

returns. Furthermore, the series are
added with opening or closing returns
for the next days. Noise hypothesis
defines that there is a difference in
autocorrelation between opening pe-
riod return and subsequent opening
period returns. Negative autocorre-
lation indicates noise occurrence
whereas zero or positive autocorre-
lation indicates information attributed
to the volatility during the opening.
The results of complete examination
compared to entire sample are shown
in Table 3.

Conclusion inferred from Table 3
is as follows. Opening price returns
that have negative correlations are

shown by the 30-minute interval re-
turns at 10:00 a.m., 12:00 p.m., 2:30
p.m., and 3:30 p.m. It means that there
is price reversion of returns when com-
pared to the first opening return. This
indicates the occurrence of noise that
takes place for opening prices auto-
matically adjusted by investors in the
subsequent periods. The hypothesis
on the noise occurrence (H1a) for the
opening return in correlation with cer-
tain interval at subsequent periods is
validly confirmed. Therefore, this re-
search supports Steeley (2001). Mean-
while, for the closing return, there is
price reversion at the initial opening
on the next day (return at 09:30 a.m.),
10:00 a.m., 3:30 p.m., and the next
two-day opening period returns at
09:30t+1 (closing returns that are sym-

Table 3. Noise Test Results for Opening Prices and Closing Prices

Opening Prices Closing Prices
Periods

Correlation Sig. Correlation Sig.

16.00(t-1)-09.30 -0.2010 *** 0.0000
09.30-10.05 -0.0720 *** 0.0000 -0.0480 *** 0.0000
10.05-10.40 -0.0250 ** 0.0170 0.0000 0.9920
10.40-11.15 0.0190 * 0.0890 -0.0250 ** 0.0220
11.15-12.00 -0.0100 0.4380 0.0250 ** 0.0450
12.00-13.30 0.0440 *** 0.0000 0.0050 0.6890
13.30-14.00 0.0090 0.4050 0.0000 0.9730
14.00-14.25 -0.0170 0.1230 0.0070 0.5100
14.25-14.50 0.0220 ** 0.0490 -0.0170 0.1410
14.50-15.25 -0.0060 0.5620 0.0090 0.4150
15.25-16.00 -0.0360 *** 0.0010 0.0250 ** 0.0180
16.00-09.30(t+1) 0.0540 *** 0.0000 -0.0620 *** 0.0000

Note: *significant at level 10.00%; **significant al level 5.00%; ***significant at level 1.00%
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bolized with returns at 4:00t-1 p.m.).1

This indicates the noise occurrence in
the correlation between closing return
and closing returns for subsequent
periods. Equally, hypothesis on noise
(H1b) in the closing return in correla-
tion with subsequent periods of 30-
minute interval is validly supported.

Overreaction Test Results
Price reversion examination on

winner-loser portfolios is conducted

by comparing return in formation pe-
riod with return in test period. Forma-
tion period is the opening return (re-
turn at 09:30 a.m.) and closing return
(4:00t-1 p.m.). Meanwhile, the exami-
nation uses a comparison between
opening price return or closing price
return and the subsequent period re-
turns for the 30-minute interval. If
investors overreact, loser portfolio will
outperform winner portfolio after the
next formation period. Thus, it can be

1 The author is employ the mean comparison technique instead of regression. This study
constructs paired data between opening price and closing price for all securities. Therefore, the
regression technique could not be employed. However, the regression analysis for paired data,
joined up between opening and closing for individual securities, could be read in “Noise as a Result
of Trading Mechanism and Transaction Clearance Procedures: Substantive evidence from the
Indonesia Stock Exchange,” forthcoming Journal of Indonesian Economy and Business, Faculty of
Economics and Business, Universitas Gadjah Mada 24 (1) (January 2009)-publicly issued in July
2009.
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Figure 3a. Return Behavior of Opening Prices of Winners and Losers
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(0.0135) for the loser stocks and -0.0009
(0.0181) for the winner stocks. Posi-
tive return differences are equal to
0.0022, indicating that there are big
return differences for the loser stocks
in comparison with the winner stocks.
The test results for this period show
that mean differences are statistically
significant. Price reversion also oc-
curs in the period of 09:30-10:00 a.m.
caused by the higher prices of loser
stocks in comparison with the winner
stock prices. Besides the period of
10:00 a.m., price reversion phenom-
enon also occurs in the periods of
11:00 a.m. and 2:30 p.m. Sequentially,
price reversion phenomenon occurs in
the return periods of 10:00 a.m., 11:00
a.m., and 2:30 p.m., which are the
lowest winner stock prices in compari-

Figure 3b. Return Behavior of Closing Prices of Winners and Losers
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concluded that  RLos,T - RWin,T > 0. The
statistical examination is conducted
using the paired-sample t-test. Results
of examination on each opening price
and closing price returns are presented
in Figures 3a and 3b.

Table 4 shows the test results of
overreaction using the full sample. This
table shows that the results of forma-
tion period (return at 09:30 a.m.) value
of RLos,T - RWin,T = -0.0151 with a statis-
tically significant mean difference t-
test of -44.2020. However, in the pe-
riod of 09:30-10:00 a.m., there is price
reversion phenomenon of opening
price return between loser and winner
stocks by formation period for the next
30-minute interval. There is somewhat
great return reversion of both loser and
winner stocks, which is equal to 0.0013
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son with loser stock prices.2 This shows
that investors overreact to the opening
prices. Therefore, overreaction hypoth-
esis (H2a) is validly supported.

For the closing price return, this
phenomenon occurs at early trading
(return periods of 09:30 and 10:00
a.m.), and is close to the nontrading
period (return periods of 11:30 a.m.
and 3:30 p.m.). The examination re-
sults can be seen in Figure 3, showing
loser stock returns in comparison with
winner stock returns. If the actual dif-
ferences are positives, it means that
the overreaction phenomenon occurs.
Therefore, hypothesis of overreaction
(H2b) is also substantiated.

The results suggest that stocks
that are losers at first show higher
performance than do stocks that are
winners at first. The reversal behavior
indicates that there is overreaction
caused by the return reversion phe-
nomenon. Overreaction hypothesis
reveals that market overreacts to all
information. It means that market over-
reacts to new information and disre-
gards all the previous information.
Hence, return reversion occurs when
market realizes that it has incorrectly
responded to the new information, and
then corrects it in the next period.

Trading Days Sensitivity Tests

The occurrences of nontrading
periods have an effect on opening price
return (Lam and Barrel 1999). This is
caused by the prevalence of unequal
nontrading sessions among days (Fri-
day closing until Monday opening).
Rogalsky (1984) using NYSE data and
Sumiyana (2007a) using Indonesia
Stock Exchange data show that occur-
rence of Monday effect really exists
because of the prevalence of excessive
negative mean returns from Friday clos-
ing to Monday closing periods (non-
trading weekend effect). Based on his
study, nontrading weekend return dif-
fers significantly from other returns
during nontrading periods. Those stud-
ies conclude that excessive negative
returns during overnight nontrading
session are caused by long duration of
nontrading weekend effect. Therefore,
analysis regarding this opening price
return has to include trading day as a
control variable.

Besides the opening price return,
Cheung (1995) states that closing price
return is also sensitive to day-end week-
end effects. Investors desire to do more
transactions on Monday relative to
other trading days. Therefore, transac-
tion activities on Monday are higher

2 The data employed for this examination also could not be incorporated by regression
technique, because they are paired (loser vs. winner) for all securities. However, the regression
analysis for paired data, joined up between loser and winner for each individual securities, could be
read in “Noise as a Result of Trading Mechanism and Transaction Clearance Procedures:
Substantive Evidence from the Indonesia Stock Exchange,” Journal of Indonesian Economy and
Business, Faculty of Economics and Business, Universitas Gadjah Mada 24 (1) (January 2009),
publicly issued in December 2009.
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compared to the other days. Investors
with higher motivation to sell than to
buy stocks trigger stock prices to be
lower. The lowest stock return occurs
on Monday trading activities caused
by long weekend effect. Investors tend
to sell stocks instead of buying. On
Monday, market usually faces surplus
sell order, which is the accumulation
of sell order during closed market on
Friday weekend (Lakonishok and
Maberly 1990). Therefore, trading day
is used as a control variable.

Table 5 displays descriptive sta-
tistics based on trading day’s sensitiv-
ity. This table indicates that opening
price returns at 09:00 a.m. in compari-
son to other interval price returns are
lower, with value of -0.0022. The low-
est returns on Monday occur at 12:00
a.m., 2:00 p.m., and 2.30 p.m. It can be
inferred that Monday effect phenom-
enon occurs in the opening price re-
turn. For the closing price return, Mon-
day closing return is relatively lower
in comparison with those for the other
days, but the differences are not sig-
nificant. Appendix 1 presents the mean
comparison tests, indicating lower
opening price return in comparison
with those for the other periods and
increasing closing price returns by the
end of the trading day.

Appendix 2 indicates that noise
occurs in opening price return on the
Indonesia Stock Exchange. The noise
occurrence is shown by negative cor-
relation between opening price return
and the next opening price returns.

The negative correlation is statisti-
cally significant. Price reversion oc-
curs on Monday for the 30-minute
interval return periods of 10:00 a.m.
and 2:00 p.m. Tuesday’s price rever-
sion occurs in return periods of 10:00
a.m. and 12:00 p.m. Wednesday’s price
reversion occurs in return period of
11:00 am. Thursday’s price reversion
occurs in return periods of 10:00 a.m.
and 3:30 p.m. Furthermore, Friday’s
return reversion occurs in return peri-
ods of 10:00 a.m. and 3:30 p.m.
Monday’s negative correlation coeffi-
cient is -0.1200 for the return period of
10.00 am. This coefficient value is the
biggest negative correlation value
when compared to other days and other
intervals. In addition, the results show
that there is noise in closing return
prices on Monday. This noise is sharp-
ened by the prevalence of price rever-
sion because of investors’ adjustment
to this noise. This is caused by the
longest period of overnight nontrad-
ing on Monday in comparison to other
nontrading periods (period starting on
Friday closing up to Monday open-
ing). It is also identified that noise
exists in closing price returns on Mon-
day. The negative autocorrelation co-
efficient that is statistically significant
confirms these occurrences, especially
during early trading periods (returns at
09:30 and 10:00 a.m.). Noise is also
indicated at the end of trading day
when investors adjust their trading at
the first 30-minutes interval on every
trading day.
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Based on trading day as a sensitiv-
ity test, the examination on price re-
version phenomenon between loser and
winner stocks due to overreaction pro-
vides evidence that loser stocks have
the lowest returns in the opening and
closing periods. Hereinafter, they be-
come better in the next periods while
the winner stocks could not get any
higher. It means that winner stock re-
turns are degraded in the next exami-
nation periods. In other words, winner
(loser) stocks at the closing and open-
ing sessions become significantly
lower (higher) in the opening price
period in comparison with loser (win-
ner) stocks in the next opening price.
Examination results are presented in
Appendix 3.

Appendix 3 shows the occurrence
of price reversion phenomenon for
opening and closing price returns be-
tween loser and winner stocks using
the 30-minute interval. On Monday,
price reversion occurs in the return of
10:00 a.m. The difference is big enough
for loser and winner stocks, which is
equal to (t-value) of 0.0009 (0.0145)
for the loser stocks and -0.0008
(0.0191) for the winner stocks. Mean
return difference is positive (loser–
winner) where returns in examination
period are bigger for the loser stocks in
comparison with those for the winner
stocks. On Tuesday, price reversion
occurs in return periods of 10:00 a.m.,
1200 p.m., and 3:30 p.m. Wednesday’s
price reversion occurs in return period
of 10:00 a.m. Thursday’s price rever-
sion occurs in return period of 10:00
a.m. Finally, Friday’s return reversion

occurs in return periods of 10:00 a.m.
and 2:30 p.m. Those indicates that
overreaction phenomenon on the In-
donesia Stock Exchange prevails only
in relatively short-term periods be-
cause this phenomenon occurs at the
time of opening price return followed
by the return period of 10:00 a.m. In
addition to the closing price, this phe-
nomenon also occurs on early trading
days. Overreaction always occurs at
the first 30-minute interval of the trad-
ing day.

Robustness Tests with Different
Interval

This study re-examines the re-
sults of the first part with extension
into a longer period of 35-minute in-
terval. First of all, this study shows
descriptive statistics for the longer
period of 35-minute interval in Table
6. Morning trading returns are a com-
posite of the periods of 9:30-10:05
a.m., 10:05-10:40 a.m., 10:40-11:15
a.m., and 11:15 a.m.-12:00 p.m. Mean-
while, afternoon trading returns are a
composite of two day-end periods of
3:25-4:00 p.m. and 2:50-3:25 p.m. It
could be inferred that there are no
dominant differences between 30-min-
utes interval and 35-minute interval.
In other words, they are relatively equal
in means, standard deviations, mini-
mum values, maximum values, and
skewness.

Conclusion inferred from Table 7
is as follows. Examination results for
the 35-minute interval show that open-
ing price returns at the first interval in
comparison with other intervals are
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Table 6. Descriptive Statistics – 35-Minutes Interval

Return N Mean Std. Dev. Min. Max. Skewness

15.25(t-1)-16.00(t-1) 9,667 0.0033 0.0243 -0.5900 0.7400 3.6940
16.00(t-1)-09.30 9,956 -0.0009 0.0182 -0.7000 0.3900 -12.5510
09.30-10.05 9,924 0.0006 0.0153 -0.2900 0.1200 -1.5920
10.05-10.40 9,225 -0.0006 0.0254 -1.4000 0.3000 -27.5080
10.40-11.15 8,751 0.0004 0.0274 -0.7700 1.4000 20.4630
11.15-12.00 6,574 0.0000 0.0185 -0.8400 0.4100 -12.5450
12.00-13.30 6,694 -0.0005 0.0189 -0.9700 0.3400 -22.6490
13.30-14.00 9,415 -0.0004 0.0202 -0.4100 1.0100 12.7130
14.00-14.25 8,289 -0.0005 0.0350 -1.3900 0.8800 -19.8220
14.25-14.50 8,478 -0.0005 0.0398 -1.1200 1.3900 6.5380
14.50-15.25 8,464 0.0005 0.0431 -0.7200 2.7700 32.6220
15.25-16.00 9,711 0.0033 0.0243 -0.5900 0.7400 3.6970
16.00-09.30(t+1) 9,956 -0.0009 0.0182 -0.7000 0.3900 -12.5510

Table 7. Means Comparisons – 35-Minutes Interval

Opening Prices with Next Periods

Differences Mean Comparison

Periods N Mean Std. Dev. t-value Sig.

16.00(t-1)-09.30
09.30-10.05 9,814 -0.0015 0.0247 -6.1900 *** 0.0000
10.05-10.40 9,073 -0.0002 0.0315 -0.5210 0.6020
10.40-11.15 8,377 -0.0011 0.0326 -3.1140 *** 0.0020
11.15-12.00 6,296 -0.0007 0.0207 -2.7420 *** 0.0060
12.00-13.30 6,399 0.0000 0.0231 -0.0940 0.9250
13.30-14.00 8,873 -0.0003 0.0268 -0.9950 0.3200
14.00-14.25 7,882 -0.0001 0.0403 -0.1240 0.9010
14.25-14.50 8,090 -0.0002 0.0438 -0.3750 0.7080
14.50-15.25 8,049 -0.0011 0.0471 -2.1510 ** 0.0320
15.25-16.00 9,103 -0.0042 0.0297 -13.6570 *** 0.0000
16.00-09.30(t+1) 9,360 0.0001 0.0246 0.3010 0.7640
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the lowest returns. The first in-terval’s
opening price returns have differed
significantly in comparison with open-
ing price returns for the next periods at
the intervals of 10:05, 10:40, and 11:15
a.m. Means comparison tests also show
that closing price returns always in-
creases at the end of the trading day.
This study concludes that 35-minute
interval examination results are con-
sistent with those for 30-minutes inter-
val. Therefore, descriptive statistics
shows robustness test results.

Opening price returns that have
negative correlations are shown by 35-
minute interval returns at 9:30 a.m.,
10:05 a.m., and 3:25 p.m. in Table 8. It
means that there is price reversion in

these returns compared to the first open-
ing return. This indicates that noise
takes place in opening prices, and is
automatically adjusted by investors in
the subsequent periods. The hypoth-
esis on the noise occurrence (H1a) that
the opening returns are correlated with
certain interval at subsequent periods
is validly confirmed. Meanwhile, for
the closing return, there is also price
reversion. Equally, hypothesis on noise
(H1b) that the closing returns are cor-
related with subsequent periods of 35-
minute interval is validly supported.
This study concludes that noise test
results with longer time interval are
coherent with the results for the 30-
minutes interval.

Continued from Table 7

Closing Prices with Next Periods

Differences Mean Comparison

Periods N Mean Std. Dev. t-value Sig.

16.00(t-1)-09.30 9,118 0.0043 0.0325 12.5880 *** 0.0000
09.30-10.05 9,118 0.0028 0.0289 9.3220 *** 0.0000
10.05-10.40 8,586 0.0039 0.0347 10.3100 *** 0.0000
10.40-11.15 8,178 0.0028 0.0361 6.9120 *** 0.0000
11.15-12.00 6,183 0.0034 0.0291 9.1660 *** 0.0000
12.00-13.30 6,186 0.0040 0.0288 10.8380 *** 0.0000
13.30-14.00 8,589 0.0039 0.0310 11.6170 *** 0.0000
14.00-14.25 7,747 0.0038 0.0414 8.0370 *** 0.0000
14.25-14.50 7,810 0.0038 0.0469 7.2610 *** 0.0000
14.50-15.25 7,903 0.0027 0.0482 4.9220 *** 0.0000
15.25-16.00 8,953 0.0001 0.0332 0.3010 0.7640
16.00-09.30(t+1) 9,033 0.0043 0.0315 12.8970 *** 0.0000

Note: *significant at level 10.00%; **significant al level 5.00%; ***significant at level 1.00%
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Table 9 shows the test results of
overreaction with the 35-minute inter-
val. During 09:30-10:05 a.m., price
reversion phenomenon occurs in open-
ing price return between loser and win-
ner stocks by a formation period of the
next 35-minute interval. Great return
reversion for both loser and winner
stocks is equal to 0.0014 (0.0142) for
the loser stocks and -0.0006 (0.0173)
for the winner stocks. Positive return
differences are equal to 0.0021, indi-
cating that there are big return differ-
ences for the loser stocks compared to
winner stocks, and they are statisti-
cally significant at the level of 1 per-
cent. Price reversion phenomenon also
occurs in return period of 2:25-2:50
p.m. Sequentially, price reversion phe-
nomenon occurs in return period of

3:25-4:00 p.m., which is lower for the
winner stock prices than for the loser
stock prices. This shows that investors
overreact at the time of opening price
on early trading day. Therefore, over-
reaction hypothesis (H2a) is validly
supported.

For the closing price return, this
phenomenon occurs in early trading
return periods of 09:30 and 10:05 a.m.,
and is close to the nontrading period of
4:00 p.m. Therefore, the hypothesis on
overreaction (H2b) is also validly con-
firmed. For all overreaction tests, this
study concludes that overreaction test
results are consistent both with 30-
minutes interval and with longer inter-
val. Therefore, overreaction tests show
robust results.

Table 8. Noise – 35-Minutes Interval

Opening Prices Closing Prices

Periods Correlation Sig. Correlation Sig.

16.00(t-1)-09.30 -0.2010 *** 0.0000
09.30-10.05 -0.0720 *** 0.0000 -0.0480 *** 0.0000
10.05-10.40 -0.0250 ** 0.0170 0.0000 0.9920
10.40-11.15 0.0190 * 0.0890 -0.0250 ** 0.0220
11.15-12.00 -0.0100 0.4380 0.0250 ** 0.0450
12.00-13.30 0.0440 *** 0.0000 0.0050 0.6890
13.30-14.00 0.0090 0.4050 0.0000 0.9730
14.00-14.25 -0.0170 0.1230 0.0070 0.5100
14.25-14.50 0.0220 ** 0.0490 -0.0170 0.1410
14.50-15.25 -0.0060 0.5620 0.0090 0.4150
15.25-16.00 -0.0360 *** 0.0010 0.0250 ** 0.0180
16.00-09.30(t+1) 0.0540 *** 0.0000 -0.0620 *** 0.0000
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Table 9. Overreactions – 35-Minutes Interval

Opening Prices
Loser Winner Mean Comparison

Loser -
Periods N Mean Std. Dev. N Mean Std. Dev. Winner t-value Sig.

15.25(t-1)-16.00(t-1)

16.00(t-1)-09.30 5,631 -0.0065 0.0190 3,424 0.0085 0.0133 -0.0151 -44.2020 *** 0.0000

09.30-10.05 5,537 0.0014 0.0142 3,459 -0.0006 0.0173 0.0021 5.9160 *** 0.0000

10.05-10.40 5,075 -0.0004 0.0270 3,263 -0.0010 0.0258 0.0006 0.9950 0.3200

10.40-11.15 4,660 0.0003 0.0286 3,252 0.0006 0.0288 -0.0003 -0.4250 0.6710

11.15-12.00 3,368 0.0004 0.0157 2,537 -0.0003 0.0228 0.0007 1.3860 0.1660

12.00-13.30 3,447 -0.0007 0.0128 2,566 -0.0003 0.0254 -0.0003 -0.6040 0.5460

13.30-14.00 4,967 -0.0006 0.0178 3,565 0.0002 0.0240 -0.0008 -1.7920 * 0.0730

14.00-14.25 4,369 0.0003 0.0263 3,136 -0.0018 0.0471 0.0021 2.4750 ** 0.0130

14.25-14.50 4,494 -0.0011 0.0304 3,176 0.0006 0.0491 -0.0017 -1.8330 * 0.0670

14.50-15.25 4,468 0.0004 0.0337 3,192 0.0004 0.0565 0.0000 0.0130 0.9890

15.25-16.00 5,108 0.0043 0.0270 3,721 0.0025 0.0223 0.0017 3.3120 *** 0.0010

16.00-09.30(t+1) 5,259 -0.0018 0.0184 3,787 0.0000 0.0188 -0.0018 -4.4290 *** 0.0000

Closing Prices

15.25(t-1)-16.00(t-1) 4,903 -0.0064 0.0197 3,221 0.0178 0.0286 -0.0242 -42.0530 *** 0.0000

16.00(t-1)-09.30 4,608 0.0022 0.0173 3,875 -0.0044 0.0173 0.0065 17.3380 *** 0.0000

09.30-10.05 4,608 0.0015 0.0146 3,806 -0.0004 0.0161 0.0018 5.4810 *** 0.0000

10.05-10.40 4,330 -0.0007 0.0249 3,442 0.0000 0.0143 -0.0007 -1.4140 0.1570

10.40-11.15 4,089 0.0006 0.0253 3,239 -0.0002 0.0213 0.0008 1.4230 0.1550

11.15-12.00 3,068 0.0000 0.0202 2,370 0.0002 0.0192 -0.0001 -0.2660 0.7900

12.00-13.30 3,072 -0.0005 0.0239 2,486 -0.0005 0.0153 -0.0001 -0.1180 0.9060

13.30-14.00 4,322 -0.0001 0.0218 3,635 -0.0005 0.0198 0.0004 0.8430 0.3990

14.00-14.25 3,892 -0.0013 0.0429 3,058 0.0002 0.0285 -0.0015 -1.7010 * 0.0890

14.25-14.50 3,934 -0.0001 0.0472 3,196 -0.0012 0.0371 0.0010 1.0160 0.3100

14.50-15.25 3,970 0.0000 0.0293 3,140 0.0010 0.0613 -0.0010 -0.8310 0.4060

15.25-16.00 4,520 0.0029 0.0217 3,688 0.0045 0.0294 -0.0016 -2.7250 *** 0.0060

16.00-09.30(t-1) 4,583 -0.0002 0.0191 3,870 -0.0021 0.0191 0.0018 4.4040 *** 0.0000

Note: *significant at level 10.00%; **significant al level 5.00%; ***significant at level 1.00%
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Findings
This research examines returns

on opening and closing prices on trad-
ing days to test the validity of noise
and overreaction occurrences. Results
conclude that noise occurrence is indi-
cated by negative autocorrelation val-
ues. According to noise hypothesis,
stock price behavior whose prices are
not caused by fundamental values will
move back to their fundamental values
in the next periods. Therefore, return
series would have negative correla-
tions.

Noise occurrence is re-examined.
The re-examinations are based on trad-
ing day sensitivity tests. The test re-
sults show that noise occurrence really
exists, indicated by negative autocor-
relations between opening price return
(09:30 a.m.) and those for the next
periods after the first 30-minute inter-
val. Noise occurrence also exists for
the negative correlation between clos-
ing price return and those for the next
periods after the first 30-minute inter-
val. In general, noise correction occurs
in return period of 10:00 am (period of
09:30-10:00 a.m.), except for Wednes-
day anomaly where correction occurs
in return period of 11:00 a.m. (10:30-
11:00 a.m.). Meanwhile, for the clos-
ing price return on trading days, nega-
tive autocorrelation values are statisti-
cally significant for the relationship
between closing price return and the
next period returns on early trading
day (return periods of 09:30 and 10:00
a.m.). Furthermore, the existence of
noise indicated at the end of trading

day is always adjusted by investors on
the next early trading day.

This study re-examines the re-
sults to check for robustness by length-
ening time interval into 35-minute in-
terval. Noise really prevails for the
negative correlation between opening
price return at the first next 35-minute
interval and subsequent intervals.
Noise occurs at 9:30-10:05 a.m., 2:00-
2:25 p.m., and 3:25-4:00 p.m. Noise
for closing price return occurs at 9:30
a.m., 10:05 a.m., and 4:00 p.m. Fur-
thermore, noise correction occurs in
opening price return periods of 9:30-
10:05 a.m. and 3:25-4:00 p.m., and in
closing price returns at 9:30-10:05 a.m.
and 4:00 pm (period of 4:00 p.m.-
9:30(t+1) a.m.).

This research also finds the oc-
currence of price reversion phenom-
enon in portfolios after opening and
closing sessions. Examination results
of overreaction hypothesis support the
hypothesis that there is return rever-
sion phenomenon in comparison with
the biggest loser stocks and winner
stock returns at the first 30-minute
interval on trading day. Additional
evidence shows that return reversion
phenomenon is also robust to the longer
period. It is at the first 35-minute inter-
val on trading day. Therefore, this phe-
nomenon signifies that high contrarian
profit strategies are chosen by inves-
tors.

All the examination results show
the noise and overreaction occurrences
in opening price and closing price re-
turns. It can be inferred that adjusting
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actions for both phenomena occur at
the first 30-minute interval on trading
day. Investors have to behave conser-
vatively at the first 30 minutes and at
the end of the trading day. Further-
more, re-examination using a longer
duration, 35-minute interval, shows
consistent results. It is proven that
closing price and opening price re-
turns indicate the existence of overre-
action. Hence, research concerning
stock prices shall not utilize opening
prices or closing prices only. Both the
opening and closing prices do not re-
flect the fundamental values such that
they have to be examined simulta-
neously.

Conclusions and Limitations
This study finds that the pattern of

noise and overreaction always occurs
in opening and closing prices. The
noise occurrence is highlighted as there
is information arrival on the Indonesia
Stock Market. Detailed patterns are as
follows. In the first pattern, noise and
overreaction occur in the opening and
closing prices during the initial 30-
minute interval on the Indonesia Stock
Exchange. In the second pattern, in-
vestors act to adjust for both this noise
and overreaction, and this process also
occurs at the initial 30-minute interval
at the first trading session on every
trading day. The results of noise and
overreaction examinations using the
35-minute interval are coherent with
the results of the first examination.

The results of this study have some
implications for investors trading on

the Indonesia Stocks Exchange. They
should be concerned about timing to
buy and sell. After recognizing the
noise and overreaction occurrences,
investors have trade in a high alert at
the first 30-minute interval during the
first trading session. This study rec-
ommends that because of the occur-
rences of noise and overreaction dur-
ing the first 30-minute interval, inves-
tors should delay their transactions.
They can execute trading only if they
have private information. However,
the best strategy for investor is the
contrarian strategy by which they can
sell winner stocks during the first 30-
minute interval and then buy the stocks
during the next 30-minute interval. In
addition, they can buy loser stocks
during the first 30-minute interval and
then sell the stocks during the next 30-
minute interval.

This research has some limita-
tions. First, this research uses a period
of 30 minutes. There is a possibility
that price instability occurs swiftly
between those intervals. The stock
prices variability, which happens be-
tween those intervals, cannot be cap-
tured by this research design. Subse-
quent research should use a shorter
interval to investigate the returns of
the itemized behavior of opening and
closing prices. Second, the control
variable uses day of the week only.
Future research can use size, trading
volume, and bid-ask spread as control
variables. Third, this research only uses
all stocks included in the LQ45 index,
meaning that it only describes the con-
dition of frequently trading stocks.
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APPENDIX 2. Noise Test - Trading Days Sensitivity Tests

Opening Prices Closing Prices

Periods Correlation Sig. Correlation Sig.

Monday

09.00-09.30 -0.1650 *** 0.0000
09.30-10.00 -0.1200 *** 0.0000 -0.0480 ** 0.0420
10.00-10.30 -0.0050 0.8360 -0.0220 0.3840
10.30-11.00 0.0080 0.7400 0.0120 0.6490
11.00-11.30 0.0290 0.2570 -0.0090 0.7290
11.30-12.00 -0.0040 0.8650 0.0170 0.5280
12.00-13.30 0.0420 * 0.1030 -0.0030 0.9190
13.30-14.00 -0.0760 *** 0.0020 0.0160 0.5070
14.00-14.30 0.0000 0.9920 0.0190 0.4580
14.30-15.00 0.0370 0.1500 -0.0160 0.5410
15.00-15.30 -0.0330 0.1870 0.0030 0.9010
15.30-16.00 -0.0080 0.7490 0.0430 * 0.0710
16.00-09.30(t+1) 0.0660 *** 0.0050 -0.0470 ** 0.0450

Tuesday

09.00-09.30 -0.1470 *** 0.0000
09.30-10.00 -0.0780 *** 0.0000 -0.0700 *** 0.0020
10.00-10.30 -0.0390 * 0.0910 -0.0040 0.8730
10.30-11.00 -0.0030 0.8970 -0.0240 0.3340
11.00-11.30 0.0160 0.5120 -0.0090 0.7160
11.30-12.00 -0.1070 *** 0.0000 0.0350 0.1760
12.00-13.30 0.0770 *** 0.0020 -0.0080 0.7460
13.30-14.00 0.0210 0.3640 0.0020 0.9260
14.00-14.30 -0.0740 *** 0.0030 -0.0450 * 0.0710
14.30-15.00 0.0030 0.9150 0.0070 0.7800
15.00-15.30 -0.0050 0.8460 -0.0230 0.3580
15.30-16.00 -0.0190 0.4050 0.0300 0.2080
16.00-09.30(t+1) 0.0770 *** 0.0010 -0.0350 0.1330
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Continued from APPENDIX 2

Opening Prices Closing Prices

Periods Correlation Sig. Correlation Sig.

Wednesday

09.00-09.30 -0.2080 *** 0.0000
09.30-10.00 -0.0240 0.2700 -0.0140 0.5290
10.00-10.30 -0.0100 0.6520 0.0100 0.6780
10.30-11.00 -0.0500 ** 0.0350 -0.0410 * 0.0910
11.00-11.30 0.0600 ** 0.0140 0.0030 0.8910
11.30-12.00 -0.0240 0.3350 0.0220 0.3720
12.00-13.30 0.0250 0.3080 -0.0400 * 0.1070
13.30-14.00 -0.0130 0.5740 -0.0050 0.8310
14.00-14.30 -0.0180 0.4490 0.0340 0.1600
14.30-15.00 0.0100 0.6830 -0.0250 0.3060
15.00-15.30 -0.0380 * 0.1080 -0.0100 0.6770
15.30-16.00 0.0330 0.1400 0.0610 *** 0.0080
16.00-09.30(t+1) -0.0040 0.8410 -0.0750 *** 0.0010

Thursday

09.00-09.30 -0.3670 *** 0.0000
09.30-10.00 -0.1050 *** 0.0000 -0.0110 0.6500
10.00-10.30 0.0010 0.9570 -0.0270 0.2580
10.30-11.00 -0.0190 0.4410 0.0330 0.1860
11.00-11.30 -0.0080 0.7430 -0.0310 0.2180
11.30-12.00 0.0040 0.8800 0.0620 ** 0.0160
12.00-13.30 0.0160 0.5320 0.0060 0.8180
13.30-14.00 0.0290 0.2190 0.0270 0.2530
14.00-14.30 -0.0080 0.7360 -0.0360 0.1510
14.30-15.00 0.0380 0.1310 -0.0090 0.7350
15.00-15.30 -0.0440 * 0.0720 -0.0050 0.8340
15.30-16.00 -0.0030 0.8980 0.0490 ** 0.0360
16.00-09.30(t+1) 0.0970 *** 0.0000 -0.0420 * 0.0760
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Continued from APPENDIX 2

Opening Prices Closing Prices

Periods Correlation Sig. Correlation Sig.

Friday

09.00-09.30 -0.0630 *** 0.0080
09.30-10.00 -0.0680 *** 0.0030 -0.0450 * 0.0600
10.00-10.30 0.0010 0.9740 0.0610 ** 0.0130
10.30-11.00 0.0210 0.3940 -0.0210 0.3950
11.00-11.30 0.0100 0.7000 0.0170 0.4960
13.30-14.00 0.0200 0.4260 -0.0400 * 0.1060
14.00-14.30 -0.0320 0.1840 0.0370 0.1170
14.30-15.00 0.0260 0.2920 -0.0380 0.1320
15.00-15.30 -0.4100 *** 0.0000 -0.1370 *** 0.0000
15.30-16.00 0.3740 *** 0.0000 0.1600 *** 0.0000
16.00-09.30(t+1) 0.0330 0.1660 -0.0770 *** 0.0010

Note: *significant at level 10.00%; **significant al level 5.00%; ***significant at level 1.00%
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APPENDIX 3. Overreaction Test - Trading Days Sensitivity Tests

Opening Prices

Loser- Mean
Periods||Monday Loser Winner Winner Comparison

N Mean Std. Dev. N Mean Std.Dev. t-value Sig.

15.30(t-1)-16.00(t-1)

09.00-09.30 1,205 -0.0063 0.0115 566 0.0075 0.0088 -0.0138 -27.8800 *** 0.0000
09.30-10.00 1,205 0.0009 0.0145 574 -0.0008 0.0191 0.0017 2.0510 ** 0.0400
10.00-10.30 1,087 -0.0015 0.0443 533 -0.0012 0.0182 -0.0003 -0.1440 0.8850
10.30-11.00 982 0.0007 0.0475 540 -0.0004 0.0099 0.0011 0.5180 0.6050
11.00-11.30 933 0.0000 0.0171 514 0.0004 0.0098 -0.0003 -0.4210 0.6740
11.30-12.00 897 -0.0002 0.0184 519 -0.0001 0.0119 0.0000 -0.0540 0.9570
12.00-13.30 923 -0.0006 0.0089 530 0.0001 0.0112 -0.0007 -1.2820 0.2000
13.30-14.00 1,067 -0.0006 0.0117 620 -0.0010 0.0096 0.0004 0.6490 0.5160
14.00-14.30 922 -0.0014 0.0191 539 -0.0032 0.0548 0.0017 0.8650 0.3870
14.30-15.00 926 -0.0006 0.0302 544 0.0015 0.0595 -0.0020 -0.8670 0.3860
15.00-15.30 999 0.0001 0.0348 583 -0.0010 0.0409 0.0011 0.5450 0.5860
15.30-16.00 1,094 0.0038 0.0278 649 0.0036 0.0346 0.0002 0.1350 0.8930
16.00-09.30(t-1) 1, 128 -0.0026 0.0193 669 -0.0009 0.0131 -0.0017 -2.1780 ** 0.0300

Closing Prices

Loser- Mean
Periods||Monday Loser Winner Winner Comparison

N Mean Std. Dev. N Mean Std.Dev. t-value Sig.

15.30(t-1)-16.00(t-1) 873 -0.0089 0.0345 616 0.0218 0.0258 -0.0307 -19.6190 *** 0.0000
09.00-09.30 810 0.0004 0.0109 727 -0.0056 0.0143 0.0060 9.1080 *** 0.0000
09.30-10.00 810 0.0006 0.0180 735 -0.0008 0.0149 0.0015 1.7240 * 0.0850
10.00-10.30 745 0.0006 0.0177 651 -0.0014 0.0130 0.0020 2.3820 ** 0.0170
10.30-11.00 706 -0.0007 0.0121 594 -0.0008 0.0118 0.0000 0.0190 0.9850
11.00-11.30 668 0.0011 0.0159 561 -0.0006 0.0154 0.0016 1.8310 * 0.0670
11.30-12.00 668 -0.0008 0.0176 538 0.0006 0.0171 -0.0014 -1.4180 0.1570
12.00-13.30 675 -0.0001 0.0103 561 -0.0009 0.0104 0.0009 1.5020 0.1330
13.30-14.00 766 -0.0004 0.0097 683 -0.0009 0.0128 0.0005 0.8660 0.3860
14.00-14.30 673 -0.0027 0.0491 567 -0.0017 0.0239 -0.0011 -0.4790 0.6320
14.30-15.00 677 -0.0005 0.0652 583 -0.0007 0.0367 0.0001 0.0440 0.9650
15.00-15.30 734 0.0022 0.0534 629 -0.0012 0.0379 0.0034 1.3420 0.1800
15.30-16.00 799 0.0024 0.0351 702 0.0054 0.0285 -0.0029 -1.7530 * 0.0800
16.00-09.30(t-1) 815 -0.0006 0.0195 733 -0.0029 0.0163 0.0023 2.5480 ** 0.0110
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Opening Prices

Loser- Mean
Periods||Tuesday Loser Winner Winner Comparison

N Mean Std. Dev. N Mean Std.Dev. t-value Sig.

15.30(t-1)-16.00(t-1)

09.00-09.30 1,151 -0.0069 0.0181 696 0.0074 0.0102 -0.0143 -21.6810 *** 0.0000
09.30-10.00 1,151 0.0012 0.0132 711 -0.0004 0.0144 0.0016 2.4380 ** 0.0150
10.00-10.30 1,040 -0.0012 0.0227 647 -0.0009 0.0111 -0.0003 -0.3050 0.7600
10.30-11.00 950 0.0015 0.0256 639 -0.0002 0.0110 0.0017 1.7700 * 0.0770
11.00-11.30 915 -0.0009 0.0199 624 0.0005 0.0125 -0.0013 -1.6220 * 0.1050
11.30-12.00 874 0.0015 0.0138 609 -0.0002 0.0180 0.0017 2.0600 ** 0.0400
12.00-13.30 908 -0.0021 0.0197 614 -0.0017 0.0424 -0.0004 -0.2390 0.8120
13.30-14.00 1,020 -0.0011 0.0185 730 0.0007 0.0397 -0.0018 -1.2420 0.2140
14.00-14.30 906 0.0025 0.0245 653 -0.0001 0.0121 0.0026 2.7380 *** 0.0060
14.30-15.00 900 -0.0019 0.0429 657 -0.0014 0.0170 -0.0005 -0.2660 0.7900
15.00-15.30 933 0.0002 0.0509 664 -0.0006 0.0266 0.0008 0.3720 0.7100
15.30-16.00 1,041 0.0059 0.0334 743 0.0039 0.0305 0.0020 1.2920 0.1960
16.00-09.30(t+1) 1,094 -0.0010 0.0126 771 0.0001 0.0133 -0.0011 -1.8870 * 0.0590

Closing Prices

Loser- Mean
Periods||Tuesday Loser Winner Winner Comparison

N Mean Std. Dev. N Mean Std.Dev. t-value Sig.

15.30(t-1) -16.00(t-1) 930 -0.0082 0.0234 614 0.0227 0.0360 -0.0309 -18.8040 *** 0.0000
09.00-09.30 881 0.0009 0.0125 740 -0.0050 0.0225 0.0059 6.3680 *** 0.0000
09.30-10.00 881 0.0011 0.0123 755 -0.0005 0.0145 0.0016 2.4550 ** 0.0140
10.00-10.30 808 -0.0009 0.0219 677 -0.0009 0.0112 0.0001 0.0960 0.9230
10.30-11.00 755 0.0001 0.0389 637 -0.0001 0.0146 0.0002 0.1010 0.9190
11.00-11.30 734 0.0013 0.0341 609 -0.0007 0.0219 0.0019 1.2100 0.2260
11.30-12.00 717 -0.0003 0.0177 578 0.0016 0.0164 -0.0019 -1.9690 ** 0.0490
12.00-13.30 737 -0.0020 0.0393 597 -0.0028 0.0240 0.0008 0.4520 0.6510
13.30-14.00 838 0.0004 0.0374 701 -0.0011 0.0207 0.0016 1.0010 0.3170
14.00-14.30 748 0.0015 0.0210 617 0.0014 0.0214 0.0001 0.0870 0.9300
14.30-15.00 732 -0.0018 0.0218 627 -0.0016 0.0488 -0.0002 -0.0910 0.9280
15.00-15.30 762 0.0004 0.0354 638 0.0003 0.0528 0.0001 0.0270 0.9780
15.30-16.00 849 0.0030 0.0342 720 0.0070 0.0302 -0.0040 -2.4700 ** 0.0140
16.00-09.30(t-1) 883 0.0002 0.0122 757 -0.0012 0.0142 0.0014 2.0850 ** 0.0370
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Opening Prices

Loser- Mean
Periods||Wednesday Loser Winner Winner Comparison

N Mean Std. Dev. N Mean Std.Dev. t-value Sig.

15.30(t-1) -16.00(t-1)

09.00-09.30 1,057 -0.0062 0.0111 818 0.0075 0.0102 -0.0136 -27.6390 *** 0.0000
09.30-10.00 1,057 0.0017 0.0127 835 -0.0012 0.0157 0.0029 4.4340 *** 0.0000
10.00-10.30 974 0.0004 0.0103 755 0.0006 0.0133 -0.0002 -0.4060 0.6850
10.30-11.00 887 -0.0002 0.0117 749 -0.0005 0.0216 0.0003 0.3420 0.7320
11.00-11.30 826 -0.0025 0.0376 741 0.0005 0.0253 -0.0030 -1.8450 * 0.0650
11.30-12.00 788 0.0009 0.0214 726 0.0000 0.0165 0.0010 0.9650 0.3350
12.00-13.30 827 -0.0002 0.0089 725 -0.0003 0.0216 0.0002 0.2310 0.8180
13.30-14.00 950 -0.0008 0.0181 854 0.0005 0.0232 -0.0013 -1.3020 0.1930
14.00-14.30 851 0.0015 0.0260 735 0.0002 0.0246 0.0013 1.0450 0.2960
14.30-15.00 836 -0.0022 0.0355 714 -0.0003 0.0256 -0.0019 -1.1730 0.2410
15.00-15.30 875 -0.0001 0.0316 779 -0.0009 0.0270 0.0008 0.5370 0.5920
15.30-16.00 975 0.0051 0.0266 884 0.0041 0.0237 0.0010 0.8350 0.4040
16.00-09.30(t-1) 995 0.0010 0.0197 905 0.0020 0.0153 -0.0011 -1.3060 0.1920

Closing Prices

Loser- Mean
Periods||Wednesday Loser Winner Winner Comparison

N Mean Std. Dev. N Mean Std.Dev. t-value Sig.

15.30(t-1) -16.00(t-1) 1,003 -0.0067 0.0172 682 0.0214 0.0425 -0.0281 -16.3600 *** 0.0000
09.00-09.30 947 0.0025 0.0115 838 -0.0037 0.0134 0.0062 10.3490 *** 0.0000
09.30-10.00 947 0.0015 0.0127 855 -0.0007 0.0158 0.0023 3.3510 *** 0.0010
10.00-10.30 872 -0.0001 0.0121 766 0.0009 0.0138 -0.0009 -1.4650 0.1430
10.30-11.00 821 0.0005 0.0122 720 -0.0001 0.0132 0.0006 0.9340 0.3500
11.00-11.30 789 -0.0014 0.0272 683 -0.0014 0.0267 0.0000 0.0340 0.9730
11.30-12.00 771 0.0009 0.0269 657 0.0008 0.0197 0.0001 0.0820 0.9350
12.00-13.30 800 0.0001 0.0204 664 -0.0003 0.0093 0.0004 0.5100 0.6100
13.30-14.00 909 0.0001 0.0201 798 -0.0003 0.0167 0.0004 0.4570 0.6480
14.00-14.30 813 -0.0004 0.0200 683 0.0022 0.0302 -0.0026 -1.9290 * 0.0540
14.30-15.00 800 0.0001 0.0277 666 -0.0034 0.0426 0.0035 1.8220 * 0.0690
15.00-15.30 851 0.0004 0.0268 714 -0.0011 0.0387 0.0015 0.8710 0.3840
15.30-16.00 935 0.0028 0.0245 823 0.0067 0.0262 -0.0039 -3.1820 *** 0.0010
16.00-09.30(t-1) 956 0.0027 0.0185 849 0.0004 0.0183 0.0023 2.6250 *** 0.0090
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Opening Prices

Loser- Mean
Periods||Thursday Loser Winner Winner Comparison

N Mean Std. Dev. N Mean Std.Dev. t-value Sig.

15.30(t-1) -16.00(t-1)

09.00-09.30 1,016 -0.0056 0.0121 782 0.0105 0.0207 -0.0161 -20.6800 *** 0.0000
09.30-10.00 1,016 0.0006 0.0132 795 -0.0013 0.0155 0.0019 2.7360 *** 0.0060
10.00-10.30 921 -0.0031 0.0484 734 0.0006 0.0137 -0.0037 -2.2090 ** 0.0270
10.30-11.00 836 0.0027 0.0479 701 0.0002 0.0208 0.0024 1.3350 0.1820
11.00-11.30 784 -0.0002 0.0279 676 -0.0008 0.0276 0.0006 0.4100 0.6820
11.30-12.00 744 0.0004 0.0130 671 0.0009 0.0207 -0.0005 -0.5550 0.5790
12.00-13.30 789 0.0004 0.0095 697 0.0005 0.0148 -0.0001 -0.1260 0.9000
13.30-14.00 901 -0.0003 0.0219 798 0.0001 0.0208 -0.0004 -0.3900 0.6970
14.00-14.30 805 -0.0007 0.0306 701 -0.0009 0.0216 0.0002 0.1420 0.8870
14.30-15.00 799 -0.0010 0.0234 697 -0.0007 0.0330 -0.0003 -0.2020 0.8400
15.00-15.30 840 -0.0008 0.0316 746 0.0009 0.0393 -0.0017 -0.9440 0.3450
15.30-16.00 935 0.0047 0.0332 824 0.0037 0.0191 0.0010 0.7800 0.4360
16.00-09.30(t-1) 921 -0.0031 0.0256 824 -0.0006 0.0311 -0.0025 -1.8260 * 0.0680

Closing Prices

Loser- Mean
Periods||Thursday Loser Winner Winner Comparison

N Mean Std. Dev. N Mean Std.Dev. t-value Sig.

15.30(t-1) -16.00(t-1) 936 -0.0072 0.0207 668 0.0200 0.0271 -0.0272 -21.8130 *** 0.0000
09.00-09.30 892 0.0047 0.0208 783 -0.0024 0.0162 0.0071 7.7210 *** 0.0000
09.30-10.00 892 -0.0001 0.0143 796 -0.0009 0.0140 0.0009 1.2690 0.2040
10.00-10.30 832 -0.0014 0.0432 715 -0.0022 0.0389 0.0008 0.3890 0.6970
10.30-11.00 772 0.0013 0.0432 658 0.0029 0.0416 -0.0016 -0.7040 0.4820
11.00-11.30 730 0.0005 0.0255 611 -0.0013 0.0267 0.0018 1.2950 0.1960
11.30-12.00 705 -0.0005 0.0100 597 0.0018 0.0239 -0.0023 -2.2030 ** 0.0280
12.00-13.30 735 0.0007 0.0172 642 0.0007 0.0124 0.0000 -0.0030 0.9980
13.30-14.00 836 -0.0013 0.0220 741 0.0007 0.0220 -0.0021 -1.8580 * 0.0630
14.00-14.30 756 -0.0003 0.0259 638 -0.0007 0.0295 0.0004 0.2570 0.7970
14.30-15.00 746 0.0001 0.0343 640 -0.0019 0.0217 0.0019 1.2340 0.2170
15.00-15.30 779 0.0002 0.0433 695 0.0004 0.0298 -0.0002 -0.1240 0.9010
15.30-16.00 856 0.0024 0.0238 770 0.0055 0.0319 -0.0031 -2.2150 ** 0.0270
16.00-09.30(t-1) 859 -0.0014 0.0296 757 -0.0023 0.0292 0.0010 0.6700 0.5030
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Opening Prices

Loser- Mean
Periods||Friday Loser Winner Winner Comparison

N Mean Std. Dev. N Mean Std.Dev. t-value Sig.

15.30(t-1) -16.00(t-1)

09.00-09.30 1,202 -0.0074 0.0319 562 0.0099 0.0107 -0.0173 -12.4880 *** 0.0000
09.30-10.00 1,202 0.0023 0.0137 582 -0.0006 0.0260 0.0028 3.0300 *** 0.0020
10.00-10.30 1,094 0.0004 0.0205 527 0.0012 0.0249 -0.0008 -0.7070 0.4800
10.30-11.00 1,005 0.0001 0.0215 533 -0.0018 0.0427 0.0019 0.9400 0.3480
11.00-11.30 991 0.0004 0.0127 534 0.0034 0.0520 -0.0030 -1.3280 0.1850
13.30-14.00 1,029 -0.0004 0.0180 563 0.0003 0.0088 -0.0008 -0.9490 0.3430
14.00-14.30 1,121 0.0003 0.0342 642 -0.0065 0.0869 0.0068 1.9050 * 0.0570
14.30-15.00 1,033 0.0001 0.0131 564 0.0049 0.0874 -0.0048 -1.3080 0.1910
15.00-15.30 1,036 -0.0003 0.0343 532 -0.0022 0.0240 0.0018 1.1090 0.2680
15.30-16.00 1,122 0.0044 0.0345 606 0.0045 0.0260 -0.0001 -0.0730 0.9420
16.00-09.30(t+1) 1,121 -0.0031 0.0126 618 -0.0015 0.0112 -0.0016 -2.7520 *** 0.0060

Closing Prices

Loser- Mean
Periods||Friday Loser Winner Winner Comparison

N Mean Std. Dev. N Mean Std.Dev. t-value Sig.

15.30(t-1) -16.00(t-1) 872 -0.0080 0.0227 623 0.0200 0.0304 -0.0279 -19.3930 *** 0.0000
09.00-09.30 832 0.0008 0.0268 717 -0.0035 0.0197 0.0043 3.5560 *** 0.0000
09.30-10.00 832 0.0011 0.0220 737 0.0019 0.0164 -0.0008 -0.8030 0.4220
10.00-10.30 772 -0.0001 0.0265 651 0.0011 0.0188 -0.0011 -0.9200 0.3580
10.30-11.00 719 -0.0007 0.0394 624 -0.0005 0.0205 -0.0002 -0.1300 0.8970
11.00-11.30 702 0.0020 0.0365 627 0.0018 0.0315 0.0002 0.0950 0.9240
13.30-14.00 731 -0.0003 0.0089 651 -0.0006 0.0181 0.0003 0.3710 0.7110
14.00-14.30 802 -0.0044 0.0770 730 0.0003 0.0410 -0.0048 -1.4940 0.1350
14.30-15.00 742 0.0032 0.0726 650 0.0007 0.0272 0.0025 0.8160 0.4150
15.00-15.30 724 0.0006 0.0368 639 -0.0024 0.0273 0.0029 1.6500 * 0.0990
15.30-16.00 793 0.0020 0.0370 704 0.0068 0.0291 -0.0048 -2.8050 *** 0.0050
16.00-09.30(t-1) 803 -0.0018 0.0118 712 -0.0033 0.0137 0.0015 2.2110 ** 0.0270

Note: *significant at level 10.00%; **significant al level 5.00%; ***significant at level 1.00%


