CHAPTER 3

INTRADAY RETURN AND VOLUME BEHAVIOUR

3.1 Introduction

In this chapter, we discuss the results on intraday retum volatility,
variation in return, trading volume behaviour, variation in volume,
overall increasing trend and the change in the speed of price

adjustment.

3.2 Intraday Price Volatility

The CI average return for the three subpel_'iods are presented in a
tabular form in Tables 3.1(a), 3.2(a) and 3.3(a) and in a graphical
form in Chart 3.1. It is obvious from Chart 3.1 that the returns
form a U-shape with a peak in the first 15-minute interval of
trading for the day and another peak at the last 15-minute interval

before the close.

The return before the extended trading hours is positive at the

opening with an average of 0.0129 per cent at time 1015.
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However, after 15 minutes of trading, it starts to fall and remains
in the negative territory almost throughout the day except for the
last 15 minutes where the return turns to positive again to record
an average of 0.0401 per cent before the closing. This pattern is
generally consistent with that obtained by Chang et al (1993a)
although the positive return during the first 15 minutes in the
afternoon session as observed by Chang et al does not exist in this

study.

After the introduction of extended trading hours, the pattern
remains the same. However, the overnight return turns out to be
negative. As in subperiod 1, the highest return is also observed in
the first 15 minutes and the last 15 minutes of trading for the day
with an average of 0.0340 per cent and 0.0424 per cent,
respectively. The lunch break return is close to zero (-0.0004) in
subperiod 2. The return for subperiod 2 is more volatile and
generally mixed, with positive and negative values, during the

day.

In the period after full automation, the return has the similar
pattern as in subperiods 1 and 2. The peak, 0.0299 per cent,
achieved during the first 15-minute interval is higher than that of

subperiod 1 but lower than that in subperiod 2. The other peak
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observed during the last 15-minute interval, registers 0.0510 per
cent in return, being the highest score at this interval, among the
three subperiods. On the overnight return, subperiod 3 shows a
positive value of 0.0216 per cent which is consistent with the one

observed in subperiod 1 (0.0112 per cent).

The skewness of the return for subperiod 1 is presented in Table
3.1(a). It can be seen that most of the distributions are skewed to
the right which is shown by its positive value. The negative
skewness is recorded at time intervals 1000-1015, 1045-1100,
1215-1445 and the 15 minute closing interval. In subperiod 2, the
negative skewness is also observed around the opening, lunch
break and the closing (see Table 3.2(a)). The skewness in
subperiod 3 (Table 3.3(a)) tends to be negative in more 15-
minute intervals than in subperiods 1 and 2. The return
distributions in all three subperiods share the same phenomenon
where it tends to be left skewed especially around lunch break.
The left skewed phenomenon is consistent with Dayananda and

Fagg (1993) on the Thai stock market.

The kurtosis is mostly larger than three in the various 15-minute
intervals in the three subperiods. The exceptionally high kurtosis

is recorded in the overnight return. The value is at least four times
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higher than that of normal distribution. Generally, the return
distributions are leptokurtic except for the closing intervals in
subperiods 1 and 2, and at 1200-1215 interval in subperiod 3\

which record kurtosis of 2.7027, 2.7637 and 2.9490, respectively.

The skewness and kurtosis in the KLSE are greater than those of
Taiwan which was reported by Chang et al (1993c). Thus, it
confirms Chang et al’s (1993a) observation that there is much

instability and non normality in the return in the KLSE.

Chart 3.2 demonstrates a rough U-shaped curve for standard
deviation during the trading day in subperiods 1,2 and 3. Except
for the overnight interval, the highest standard deviation is
recorded in the first 15 minutes of trading which is 1000-1015 in
subperiod 1 and 930-945 in subperiod; 2 and 3. This pattern
persists across the three subperiods. During the rest of the trading
interval, the standard deviation fluctuates in narrow range before
making a surge again at the last 15 minutes before the close of

the day.

For all 3 subperiods, the variance for the morning session is
higher as compared to that of afternoon session. Variance per hour

is calculated by taking the variance of the day (MO-AC) divided
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by the number of trading hours in that day. After the extended
trading hours, the variance per hour increases to 0.1531 from
0.1155. However, after the full automation, variance per hour falls
to 0.0631. Variance for overnight non-trading return tends to be
larger after the extended trading but smaller after full automation.
This may indicate that market information is released more

efficiently after full automation.

3.3 Variation in Return

The effects of both day of the week and time of the day are tested
using F-statistic. The F-statistic tests the null hypothesis of equal
means of a given intraday session across the weekdays and also
the hypothesis of equal means of a particular weekday across the
intraday sessions. The return variations for subperiods 1,2 and 3
are demonstrated in Tables 3.1(b), 3.2(b) and 3.3(b), respectively.
In Table 3.1(b), the F-statistic (F1) is not large enough to reject
the null hypothesis, implying that the intraday returns across the
weekdays are not significantly different from one another. This
suggests that the day-of-week effect may not exist in subperiod 1.
However, F2 values reveal that intraday variations are significant
at 1 per cent level for Monday and Wednesday and at 10 per cent

level for Friday. The results are still similar even when the non
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trading hours (overnight and lunch break returns) are excluded.

As in subperiod 1, all the day-of-the-week effects in subperiod 2
are not statistically significant across the trading sessions (see
Table 3.2(b)). However, the intraday variations are obvious for

Tuesday but moderate for Monday.

In subperiod 3, the day-of-the-week effects are most pronounced
at intervals 1115-1130 and 1215-1230 as indicated in F-statistic
(F7). The results are displayed in Table 3.3(b). At 1115-1130, the
return is significant at 5 per cent level for Friday and 10 per cent
for Tuesday and Wednesday. All the returns observed during
these three days are negative in value. On the other hand, at
1215-1230 interval, the return is only significant for Thursday,

which records positive return.

In the test on the equality of all means across the intraday sessions
in a particular day, the F-statistic (F8) suggests that all the means
are significantly different from one another at 1 per cent level for
Monday, Tuesday, Thursday and Friday and 5 per cent level for
Wednesday. Again, the results are similar even when the non

trading hours are not taken into account.
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3.4 Trading Volume Behaviour

Based on the actual transactions in the KLSE, the daily CI volume
was, on average, 11.47 million shares in subperiod 1 valued at
RM43.93 million . After the extended trading hours, the volume
increased to 25.11 million shares worth RM89.54 million and
improved further to 40.54 million shares valued at RM132.53

after the full automation.

Taking into consideration the increase of new shares issued
arising from rights, bonus, conversion of debts, exercise of
warrants/TSRs, etc., the trading volume is transformed into a
volume ratio by dividing the absolute volume (Volume) with the
number of shares outstanding (NOS). The formula is shown as

below:

Volume
Volume ratio (%) =

Table 3.4 presents the average volume ratios for the different days
of the week in the three subperiods. It is observed that Monday
has the lowest mean (0.0023 per cent) in subperiod 1. The volume

ratio generally increases over the week from Monday to Friday.
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On the other hand, the volume ratio in subperiod 2 is highest on
Monday and declines over the week. In subperiod 3, however, the

volume ratio fluctuates over the week.

Tables 3.5 to 3.7 present the means of the volume ratio for every
15-minute interval for the three subperiods. An interesting pattern
is observed for all the weekdays. The volume ratio is generally
higher for the first half an hour after opening in the morning
session and peaks at the closing 15-minute interval for all the
subperiods. To a certain extent, the intraday volume behaviour is

quite similar to that of index return in the previous section.

Comparison of the results for the periods before and after
extended trading hours as well as the period after full automation
shows that the volume ratio has generally increased for all the
weekdays. For instance, in Table 3.4, the mean for Monday
increases from 0.0023 in subperiod 1 to 0.0038 and 0.0059 in
subperiods 2 and 3, respectively. This implies that the two events
of extended trading hours and full automation in the KLSE have
led to a successful increase in the trading activities in the stock

market.

Consistent with the results of Ho et al (1993), the findings also
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show evidence of higher day-end volume (see Table 3.5) at the
closing where the figure is about three to four times higher than

that of other sessions on the same day.

Similar to that observed in subperiod 1, the day-end volume
(Tables 3.6 and 3.7) in subperiods 2 and 3 is also seen to be two
to three times higher than that of other sessions. The higher day-
end volume on the KLSE, however, contradicts that found by
Jain and Joh (1988). They found higher volume in the first hour
of trading where the figure was about one and a half times higher
than the other sessions in the same day. The higher day-end
volume on the KLSE could be due to the foreign participation

from different geographical time zones.

3.5 Variation in Volume

Tables 3.5-3.7 also present the results of the F test on the volume
ratios for subperiods 1,2 and 3, respectively. In Table 3.5 for
subperiod 1, the F-statistic (F10) indicates that all the day-of-the-
week effects for each intraday session are not significant except
for the 1530-1545 interval. At 1530-1545 interval, the volume
ratio is found significantly different from zero for each of the

weekdays with Friday recording the highest mean. On the other
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end, the intraday volume ratios are significantly different at 1 per

cent level for each of the weekdays.

In Tables 3.6 and 3.7 for subperiods 2 and 3, there is insufficient
evidence for significant day-of-the-week effects for each of the
intraday session. Nevertheless, there are some indications of

intraday variations for each of the weekdays.

3.6 Overall Increasing Trend

To take into consideration the overall increasing trend of trading,
the CI is chosen to capture the extent of the trend. The following
simple regressions are run to estimate the residual volume and

value:

Volume, = a +bl, + p,

Value, =c +dl, +E,

where Volume, and Valug refer to the transaction volume and
value for the KLSE CI at day t, respectively. I, denotes CI on day
t. Upon estimation of the residuals, regressions are utilised to test
the equality in the trading for both volume and value. The

regression models are as follows:
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Volume', = g, + g,Dm + ¢,

Value', =hy+h,Dm +v,

where Volume', and Value®, represent residual volume and value,
respectively. Dm is a dummy variable with Dm=1 for period
before extended trading hours and 0 otherwise. The same
procedures apply for the case of full automation with Dm=1 for

period before full automation and 0 otherwise.

The analysis shows that all the parameters are statistically
significant at 1 per cent level. Table 3.8(a) demonstrates the
adjusted volume increases from -4.23 million units in subperiod
1 to 4.22 million units in subperiod 2. One should not be
perturbed by a negative value for the adjusted volume and value
as the main objective here is to test the equality of the trading
activities. Similar outcomes are also obtained for the adjusted
value; the value is -13.86 million Ringgit Malaysia before the
extended trading hours as compared to 14.51 million Ringgit

Malaysia after the extended hours.

From the test of equality for the periods before and after extended
trading hours, the F values of 48.72 and 41.35 for volume and

value regression models, respectively, reject the null hypothesis
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Table 3.8 (a)

Change in Trading Volume (in million units) and Value (in million Ringgit Malaysia)

Before and After Extended Trading Hours

Before After R? F
Average Volume 11.47 2511
Adjusted Volume -4.23 422 22.07 48.72 *
Average Value 43.93 87.1
Adjusted Value -13.86 14.51 19.38 4135 *
Note:

* Significant at 1% level

Source: KLSE

Table 3.8 (b)

Change in Trading Volume (in million units) and Value (in million Ringgit Malaysia)
Before and After Full Automation

Before After - R? F
Average Volume 25.11 40.54
Adjusted Volume 0.66 -0.66 12 0.21 ns
Average Value 89.54 132.53
Adjusted Value 1.89 -1.90 13 0.23 ns

Note:

ns: Not significant at 1% level

Source: KLSE
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of equal means across the two subperiods. The results are
consistent with Chang et al (1993b) where they found trading
volume and value increased substantially after the extended
trading hours and the commencement of afternoon trading in the

Stock Exchange of Thailand (SET).

On the other hand, the adjusted volume and value after full
automation decrease substantially. The results are presented in
Table 3.8(b) where the adjusted volume and value reduce to -0.66
and -1.90, respectively, as compared to the period before full

automation.

Test of equality of means for the periods before and after full
automation shows that the parameters for the adjusted volume
and value are not statistically different. The low F value suggests
that there is insufficient evidence to reject the null hypothesis of

equal means for these two subperiods.

3.7 Change in the Speed of the Price Adjustment

The speed of adjustment is estimated using the regression model
as given below:

AVar, = o +BVar,, +E,
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where AVar, = Var-Var,, and Var, denotes Parkinson's variance.
If|B| =1, it implies that all private information released on day t-1

is fully incorporated into stock price on day t.

To test the equality of the B coefficients in the respective
subperiods, a regression is utilised for the whole period for the
events of extended trading hours and full automation. The model

is as below:

Avar, = o + BVar,, +y(Dm) + 8(DmVar,,) + E,

where Dm is the dummy variable with Dm=1 for subperiod prior

to the event, and 0 otherwise.

The results of the speed of the price adjustment are presented in
Table 3.9. In subperiod 1, informed traders have incorporated
approximately 81.74 per cent of private information which they
received on day t-1 into the stock prices by the close of day t.
However, after the extended hours, the speed of adjustment seems
to decline to about 73.44 per cent while the speed of adjustment

for the whole period is 73.22 per cent.

These estimates are, nevertheless, in the same range as that
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Table 3.9
Speed of the Price Adjustment
Before and After Extended Trading Hours

Coefficient Before After Whole Whole
Period Period #
o 0.0019 0.0028 0.0022 0.0028
(4.8612) (3.2321) (4.7965) (4.2917)
B -0.8174 -0.7344 -0.7322 -0.7345
(-7.7691) (-7.1015) (-10.1113) (-9.3428)
Y - - - -0.0009
(-0.9311) ns
[} - - - -0.0789
(-0.3703) ns
R? 0.4068 0.3670 0.3661 0.3731
F 60.36 50.43 102.24 34.72

Figures in the parenthesis are t-statistics
ns: Not significant at 1% level
# Model with dummy variables

Source: KLSE
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observed by Chang et al (1993b) and Lin and Rozeff (1992).
Chang et al (1993b) observed 65, 72 and 69 per cent for the
periods before and after the extended trading hours, and the whole
period, respectively, in the Stock Exchange of Thailand. Lin and
Rozeff (1992) obtained 78 and 73 per cent for the Standard &

Poor 500 Index and Dow Jones Industrial Averages, respectively.

The results on the equality test is shown in the last column of
Table 3.9. It is noticed that y and & are not significant, thereby
implying that the coefficients are not different from zero. Thus,
the null hypothesis of equal means across the two subperiods
cannot be rejected. Therefore, the speed of the price adjustment is
the same for the periods before and after the extended trading
hours. The finding is, however, consistent with Chang et al’s

(1993b) observation on the Thai market.

On the other hand, comparing periods before and after the full
automation, the P coefficient increases substantially to
approximately 91.28 per cent after full automation as compared
to 73.76 per cent prior to this. The speed for the whole period is

73.39 per cent (See Table 3.10).

However, similar result is obtained in the equality test which
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Table 3.10
Speed of the Price Adjustment
Before and After Full Automation

Coefficient Before After Whole Whole
Period Period #
o 0.0028 0.0019 0.0022 0.0019
(3.2774) (5.9638) (4.8131) (2.5036)
B -0.7376 -0.9128 -0.7339 -0.9128
(-7.0874) (-8.5686) (-10.0758) (-3.5971)
Y - - - -0.0009
(0.8821) ns
<) - - - -0.1752
(0.6607) ns
R? 0.3687 0.4577 0.3671 0.3778
F 50.23 73.42 101.52 35.01

Figures in the parenthesis are t-statistics
ns: Not significant at 1% level
# Model with dummy variables

Source: KLSE
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concludes that there is no difference in the speed of price

adjustment for the periods before and after full automation.
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