The Intra-Month Effect in TOPIX Stock Returns
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1. Introduction

Many studies have reported anomalous calendar dependencies in stock returns
in the United States, Japan and in other countries. Calendar dependencies are considered
anomalous because there is no compelling reason for stock prices to fluctuate to the pattern
of the calendar. And also, and this is more important, because there are reasons for them
not to fluctuate thus. Calendar anomalies defy then the current understanding of how
assets are valued , and this makes them a meaningful and an interesting field of
investigation.

One of these calendar anomalies is the monthly pattern, or intra-month effect
first reported by Ariel (1987). During the nineteen year period (1963-1981) that he
investigated, Ariel found that the mean daily return is positive only during the first half
of each trading month, being insignificantly different from zero during the second half.
Trading month was defined by Ariel as spanning from the last trading day of a calendar
month to the trading day before the last trading day in the following calendar month. A
similar pattern was found in Japanese stock returns by Kato (1990a, 1990b) . Studying
stock returns on the Tokyo Stock Exchange (TSE) for a period extending for 13 and a
half years from January 1974 to June 1987 he found that the last seven trading days of
the calendar month exhibit higher average returns than the rest of the trading days of the
month.

In this study we take a new look at the monthly pattern in the stock returns of
the TSE. The underlying rationale pursued here was to try to uncover the conditions
under which it might be said that a monthly pattern exists in the TSE stock returns that
was as much constant as possible for the several subperiods into which the past half
century was divided. The contributions made here to the study of the intra-month effect
are the following. First, by using the longest sample of data ever used in the study of
this anomaly for TSE stock returns, we are able to come as near as possible to the ideal
of taking the long view in the study of calendar anomalies. Second, the long time series
data used here allows us also to divide the sample data into several nonoverlapping
subperiods of meaningful length to see whether the anomaly under study is stable across
time, or might not just affect a small portion of the data, albeit so strongly as to affect

the results of tests on the entire sample. Thus, following Lakonishok and Smidt (1988),



we give special importance to the evidence that a particular monthly pattern persists
through most of the several nonoverlapping subperiods considered. Third, we consider
how outliers might influence the monthly pattern. Fourth, we investigate the possible
presence of seasonalities in the intra - month effect. Fifth, we look to alternative
definitions of trading month to see whether there might not be other patterns in the
monthly cycle that yield stronger patterns.

This work is proceeds as follows. In the next section we describe the data used
in this study. In Section 3 we test whether stock returns are higher for one particular half
of the month. We use standard difference of the means tests that we apply both to daily
returns and to cumulative returns. Because a calendar pattern needs to be detectable in
different time periods before it can be properly classified as an anomaly, we apply the
same tests to ten five-year periods to be able to judge the stability of the monthly pattern.
In Section 4 we try to evaluate the role played by outliers on the structure of the intra-
month effect, whether they exacerbate it or lessen it. In Section 5 we turn our attention
to the possible existence of seasonalities in the monthly pattern. In Section 6 we perform
the same tests on other groupings of trading days searching for the strongest alternative

monthly pattern. This work concludes with Section 7.

2 . Data Description

This study investigates the existence of monthly patterns in the TSE using the
TOPIX stock price index. This is a capitalization weighted index that includes all stocks
quoted in the First Section of the TSE. This index is available for the period from the
beginning of 1950 to the end of 2000, corresponding to 612 months and 14,404 daily
observations.

One aspect that should be borne in mind when analyzing the intra-month effect
is that not every calendar month has the same number of trading days. This is evident
from inspection of Figure 1 where the number of months with a given number of trading
days is depicted. It can be noted that while there are months with as many as 27 trading
days there are also months with as few as 18. The overall average number of trading days
per month is 23.5 days. It should also be noticed that the there has been a decrease of
the number of trading days per month during the past five decades. This is apparent from
Table 1 where the number of months with a given number of trading days is shown for
each ten year period. It can be noticed that the average number of trading days per month

has steadily decreased from decade to decade, from a high of 25.1 days in the 1950s to



Figure 1 -Number of trading days per month
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20.6 in the 1990s. The main factor of this decrease is the gradual abolition of trading
on Saturdays that took place during the 1980s. While there were on average 4.2 trading
Saturdays per month during the 1950s and 1960s, in the 1990s there were none. Another
factor that explains the decrease in the number of trading days per month is the slow

increase in the number of national holidays during the past decades.

3. The monthly pattern in the overall market and its stability

We begin by studying the monthly pattern of stock index returns in the TSE by
analyzing in this section the behavior of TOPIX stock returns for the period from 1950
to 2000 and for several of its subperiods. In this section we will investigate the strength
and longitudinal stability of the monthly pattern using mainly two different ways to
partition the days of a month. These two ways are adopted with slight modifications from
the previous literature (Ariel, 1988, Kato, 1993, Lakonishok and Smidt, 1988).

Figure 2 allows a first glimpse at the intra-month effect of stock returns in the
TSE. It presents a histogram of the arithmetic mean returns for the nine trading days
before and after the start of each calendar month. The period under consideration is all
available data , what results in each daily mean being estimated from 612 daily

observations. Each bar in the histogram starts from the global mean of stock returns,



which for this period was 3.59x10™4. It is apparent that days with above average mean
returns are concentrated before the end of the calendar month. Moreover, the last trading
day of the month stands out as having, by a large difference, the largest mean returns
from among all days.

These results are somewhat similar to those reported by Kato (1990b, 1993) for
the Japanese market. Nevertheless, because the sample periods under consideration are
different, they differ in some details even though the same TOPIX index is used. This
fact by itself says a lot about the sensibility of results concerning this anomaly to the
sample period used. The most salient difference is that the daily mean returns change sign
less frequently in the results reported here. But it can also be noted that the signs of the
mean daily returns in Kato (1993)! are the opposite of those reported here for all except
two of the first seven trading days of the month, and that the ranking of the days with
highest mean returns differs considerably. The profile of the daily mean returns in Figure
2 differs also, in a curious way, from those of Ariel for the U.S. market. While the
day with largest mean returns is the last trading day of the calendar month in both Japan
and the U.S., the other days with largest mean returns are found to be the trading days
immediately preceding the last trading day of the calendar month in Japan, while in the
U.S. they are the trading days immediately following the last trading day of the calendar
month. It may also be noticed that while the daily mean returns seem to fall after the last
trading day of the month, the days with lowest daily mean returns are to be found just

before the five last trading days of the month.

Table 1 - Evolution of the number of trading days per month

Number of months

Number of Trading Days 1950s 1960s 1970s 1980s  1990s"  Total
18 0 0 0 0 3 3
19 0 0 0 1 27 28
20 0 0 0 5 37 42
21 0 0 0 9 32 41
22 0 0 14 26 25 65
23 12 11 33 24 8 88
24 31 33 26 27 0 117
25 35 33 25 20 0 113
26 23 26 18 8 0 75
27 19 17 4 0 0 40
Total Number of Months 120 120 120 120 132 612
Average number of trading days  25.1 25.0 24.1 23.2 20.6 235

(1) Includes the year 2000

! In Figure 10.2(p.351).
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Given that in Japan the trading days with above average mean returns seem to
be concentrated just before the end of the calendar month, in this section trading month
will be defined as roughly coinciding with calendar month: the first trading day of each
calendar month starts the trading month, and the trading month closes with the last trading
day of the calendar month?. Our interest is thus to verify if there exists an appreciable
difference between mean daily returns of trading days belonging to different parts of the
trading month.

We start by investigating the possibility that the mean daily returns might be
higher for either the first or the second half of a trading month. By dividing each trading
month in half, with any middle trading day discarded whenever the number of trading
days in a given month is an odd number, we can check whether the mean daily return
from the second half of trading months significantly exceeds the mean daily return from
the first half of trading months. In Table 2 we present the mean daily return, the standard
deviation and the number of observations for the trading days in the first half of a trading
month, for those in the second half of a trading month, and also the difference of the
above mentioned two means and the corresponding ¢ -statistics. The difference of the
means is calculated by subtracting the mean return of the first half of the trading month
from the mean return of the second half. Thus negative values indicate that the mean
returns of the first half of the trading month are higher than those of the second half.
Besides the results for the entire period we present also those for ten sub-periods of five
years.

Two points should be noticed before we delve on the results obtained. First,
as the trading months have from 18 to 27 trading days, different months have different
number of trading days in each half, even though every month has the same number of
trading days in its two halves. Second, the middle of a trading month can fall anywhere
between the twelfth and the twentieth day of a calendar month. Thus the first half of a
trading month can end as late as near the close of the third week of a calendar month,
and the second half of a trading month can begin as early as before the end of the second
week of a calendar month.

Returning to the results of Table 2 we notice that the mean daily returns of the

trading days in the first half of a trading month are not significantly different from the

2 1t should be noticed, however, that in this definition the coincidence between calendar month and
trading month is not complete. As is apparent from the discussion bellow, some portions of a

calendar month can include more trading days than others.



Table 2 - Difference of daily mean returns between first and second half of trading month

1960-1964 1965-1969  1970-74  1975-1979 1980-1984 1985-1989  1990-94 1995-99
(612 months) (60 months) (60 months) (60 months) (60 months) (60 months) (60 months) (60 months) (60 months) (60 months) (60 months)

19551959

1950-2000  1950-1954

First half of trading days in each month

Mean daily return
Standard Deviation

0001209  0.000889 0000510  0.000258  -0.000272  0.000010 0.000856  -0.000236  -0.000221
0005776  0.007855  0.006438 0.004625 0.008063

-0.010778

0.000322
0.008653

0000255

0.011799

0.013493

0.005565

0.007853

134 136 738 134 718 697 697 670 599 602

7047

Number of observations

Second half of trading days in each month

Mean daily return

0000981  -0.000620  0.000411
0.012287

0.011345

0.000750
0.005477

0.000045  0.000440  -0.000226  0.000687  0.000952  0.000724
0.006095 0006191 0.009085

0.010214

0.000402
0.009112

0.013521

0.004494

0.007986

Standard Deviation

Number of observations
Difference of the means

t-statistic

602
0.000632
0.910283

599
-0.000384

670
0.000125
0.232466

697
0.000495
1.673690

697
0.000714

718
0.001224

134
0.000429
1.301273

738
-0.000736
-1.784940

736
-0.000449

134
-0.001164

7041
0.000080
0.534438

-0.492006

2921831 *

2.731182*

2123943 % -1.450628

* Significant at the 5% level

mean daily returns of the trading days in the
second half of the trading month for the 1950-
2000 period .

subperiods considered, the mean daily returns

Moreover, in four of the ten

of the trading days of the first half of a
calendar month is larger than the mean daily
returns of the trading days of the second half
of the calendar month, and of these four one
is statistically significant at the 5% level. Of
the remaining six periods, when the mean
daily returns of the trading days of the second
half of a calendar month exceeds the mean
daily returns of the trading days of the first
half of the calendar month, only two are
statistically significant at the 5% level. These
results throw in doubt the hypothesis that the
trading days in one half of a trading month
have as a group a higher mean daily return
than the trading days in the other half of a
trading month in a stable and consistent way.
In particular , there is no strong evidence
supporting the view that mean daily returns
are higher in the second half of the trading
month rather than in the first half. But it can
be said that, during the two five-year periods
of the 1970s, trading days in the second half
of a month seem to outperform by a large
margin trading days in the first half.

As the above results may have been
influenced by inclusion of many trading days
far away from the beginning and from the end
of the trading month, we divide the trading
month into three different groups of days to
get a sharper focus at what may be happening
to stock returns around the turn of a month®.

The first includes the first nine trading days
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of the month, the second the last nine trading days, and the third any trading days not
included in the first two groups. Thus the third group may include a minimum of zero
and a maximum of nine trading days for any trading month.

In Table 3 we present the mean daily return, the standard deviation and the
number of observations for the trading days in each of the above mentioned three groups,
the difference of the mean daily returns from the first two groups and also the
corresponding ¢ -statistics for each difference. By restricting the number of trading days
that belong either to the group of days that follow immediately the start of a trading month
or to the group of days that immediately precede the end of a trading month we get
somewhat different results from those obtained previously. It can be noticed that for the
period from 1950 to 2000 the mean daily return is lower for the nine-trading-days group
at the beginning of the month than for the all-trading-days group in the first half of the
trading month, and that it is higher for the nine-trading-days group at the end of the
month than for the all-trading-days group in the second half of the trading month. As
a result, the difference between the mean returns of the nine-trading-days group at the
beginning of the month and the nine - trading - days group at the end of the month is
statistically significant at the 5% level. However, the story told by the ten five-year sub-
periods in Table 3 is still somewhat similar to that of Table 2: in seven of the ten
subperiods the mean daily returns are higher for the group at the end of the month than
for the group at the beginning, but in only three out of these seven is the difference
statistically significant at the 5% level. Two of these three subperiods fall as before in
the 1970s, and the third period is adjacent to them, falling in the first half of the 1980s.
For three five-year subperiods the mean daily returns at the beginning of the month are
higher than for those at the end. From these results we may conclude that the statistically
significant difference obtained for the overall period from 1950 to 2000 seems to be under
the strong influence of the behavior of stock returns during the 1970s. It can be said,
further, that the monthly pattern considered here, if it can be considered to exist, it is
nevertheless not longitudinally stable.

To help visualize the difference between the two classes of returns, in Figure
3 a polygon of the daily frequencies of the first nine trading days and the last nine trading
days of a trading month is depicted for the 1950-2000 period. Intervals are 0.5% wide

3 As inspection of Figure 2 shows, our focus may not be sharp enough as trading days (-9) through
(-6), relative to the end of a month, have below average returns. We return to this question in

Section 6.



Table 3 - Difference of daily mean returns between first and last nine trading days of a month

1995-99

1990-94

1980-1984 1985-1989
(612 months) (60 months) (60 months) (60 months) (60 months) (60 months) (60 months) (60 months) (60 months) (60 months) (60 months)

1970-74  1975-1979

1965-1969

1950-1954 1955-1959 1960-1964

1950-2000

First nine trading days

Mean

0.000630 0.000215  -0.000200 -0.000078  0.000216 0.000816  -0.000424 -0.000374
0.006390 0.004725 0.005528 0.007879

0.008078

0.000905
0.005971

0.001112

0.000258
0.008915

0.011997

0.007807

0.010926

Standard Deviation

0.013721

540 540 540 540 540 540 540

540

540

5508

Number of Observations
Last nine trading days

Mean

540

-0.000066  0.000546 0.000249 0.000939 0.001426 0.000978 0.000941 0.001461  -0.000275  0.000451
0.005858 0.007622 0.006221 0.008995 0.004604 0.005332 0.009153 0.012505

0.009651

0.000645
0.008924

0.013506

Standard Deviation

540 540 540 540 540 540 540 540 540 540

5508

Number of Observations
All other trading days

0.000506  -0.000706 -~ 0.000213  -0.000440  0.000088 0.000241 -0.000050 -0.000831 0.000958
0.006371 0.004124 0.005752 0.013566 0.010447

0.005974

0.000894
0.011222

Mean

0.000058
0.008703

0.012025

0.008447

0.008001

Standard Deviation

153
0.000825
1.106295

152
0.000149
0179839

280
0.000645
1.241065

348
0.000725

347
0.001056

385
0.001626

417
0.000724
1.886522

428
-0.000381
-0.797176

425
~-0.000359
-0.997329

421
-0.001178

3388
0.000387

Number of Observations
Difference of the means

¢ -statistic

2.193559 *

3.720372*

3.172404 *

-1.877773

2.276944 *

* Significant at the 5% level

and each point represents the number of daily
in that
There are a total of 5508 daily

observations for each nine trading day group,

observations with returns falling

interval .

corresponding to nine days for every month in
the fifty one years under consideration. The
following remarks can be made concerning
this figure . First, the shapes of the two
curves have a remarkable resemblance

Second, the group of the last nine trading
days has higher number of observations in the
classes to the right of zero, except for the
largest two classes, those with returns higher
than 2.5%.

the first nine trading days has a higher

In a similar way, the group of

number of observations in the classes to the
left of zero, except for the three classes with
the largest negative absolute values, i.e.,
those to the left of -2%. Third, both groups
exhibit fat tails, which raises the possibility
that the results obtained above may be unduly
influenced by the presence of outliers. This
possibility will be addressed in the next
section. Fourth, the left tail is fatter for the
nine - trading - days at the end of the month
than for the nine - trading - days at the
beginning , and the opposite happens in the
right tail.

Another way to assess the possible
existence of a monthly effect in stock returns
in different groups of trading days is to test
the difference of the mean cumulative return
between two groups of trading days. The
cumulative return is the serial product of one
plus the realized return of each of the nine

consecutive trading days .  Arguably , the



cumulative return of several consecutive trading days is an economically more relevant
measure of possible monthly patterns of stock returns. This is because an investor
seeking to profit from any such regularity in stock returns would hold stocks for the group
of days when mean returns are higher than average instead of holding stocks for a single
day. Table 4 presents the results obtained for a standard difference of the means test
comparing the mean cumulative return over the first nine trading days of trading months
with the mean cumulative return over the last nine trading days of trading months, both
for the entire 1950-2000 period and for the ten five year subperiods. It can be observed
that for the entire 1950-2000 period the difference between the two means is positive and
the corresponding ¢ -statistic is not statistically significant at the 5% level (but it is at the
10%) . For three of the ten subperiods the mean cumulative return of the first nine trading
days is higher that that of the last nine trading days, and only for two of the remaining
seven periods (again 1970-74 and 1975-79) is the ¢ -statistic significant. These results
seem to show that if there was any monthly pattern defined by low mean stock returns in
the first nine trading days of the month and low mean stock returns in the last nine trading
days of the month, then that pattern existed only during the 1970s. For the twenty year
periods that preceded and that followed the 1970s the evidence concerning the existence

of such an effect is very weak or no-existent.

4. Excluding outliers

We mentioned above the possibility that the results presented in Section 3 might
be unduly influenced by the presence of outliers. The results in Table 5 replicate those

in Table 3 except that daily returns with absolute value higher than 3.0% were excluded

4

from the computations®. Thus, the first group includes each of the first nine trading days

4 The replication of Table 4 excluding outlier observations presents several problems that would
render their results without much meaning. The problems arise from the need to replace the 181 daily
returns that exceed 3.0% in absolute value. This is because the test of the difference of the mean
between the cumulative return from the first nine trading days and the cumulative return of the last
nine trading days requires that the number of days that contribute to the cumulative return to be fixed
and equal to nine days for every period at the beginning and at the end of the month. A possible
solution to this problem would to be use the returns of the tenth, eleventh, etc., trading days if one,

two or more outliers fell during the first nine trading days of a month and had to be discarded from



Figure 3 - Polygon of daily return frequencies

1800

1600

1400

o o
o o
o 0
SUOIBAISSqO JO JaquInN

1200

600

400

200

sod Jsyjo
£01G7
Gc¢olg¢
[ARE 3N
GlrLori
10360
G0°10
0016
g=0}]~
|- 031G |~
G'l-03¢g-
¢- 031 G¢-
A

gau Jayjo

Daily percent return

[-—-0-— First 9 Days —#—Last 9 Dast



of the month, provided its return was less that 3.0% in absolute value. Likewise, the
second group includes all the last nine trading days of the month whose absolute value
was less than 3.0%. There is no special reason to have chosen 3.0% instead of any other
number for the cutoff value dividing outliers from other observations. With the above
definition 181 observations classify as outliers. Most of these occurred during the first
subperiod (1950-55) and after 1985 (there were eight outliers during the year 2000) .
Also, the first nine trading days included more outliers (76) than either the last nine
trading days (68) or the other trading days that did not belong to either of those two
groups (37).

The results of Table 5 give more credence to the hypothesis that trading days
before the end of the month exhibit on average higher returns than those following its
beginning. The mean return of the last nine trading days is larger than that of the first
nine trading days not only for the 1950-2000 period but also for seven out of the ten five-
year subperiods. Moreover, the difference is statistically significant at 5% for the 1950-
2000 period and for five of the subperiods, and for six subperiods if 10% was chosen as
the significance level. For three subperiods in the 1950s and 1960s the mean return is
higher for the first nine trading days than for the last nine trading days, but for just only
one subperiod is this difference statistically significant.

These results show that, if outliers are removed, the monthly pattern camn be said
to have been around since the middle 1960s with some longitudinal stability. Thus it
may be said that outliers seem to wither out the monthly pattern in the TSE stock returns.

Why this may be so deserves the attention of further investigation.

the sample. Similarly, if some outliers fell during the last nine trading days of a month they could
be substituted for by one or more of the trading days immediately preceding the last nine
trading days. However, this method besides sometimes causing overlapping between the two groups
of trading days for the months with smaller number of trading days (see Section 2 above), generally
would be using returns from a group of days that we already know would not be a good proxy (the
“all other trading days” of Table 3). This group of days would not act as a good proxy because the
“all other trading days”group has a mean daily return that is different from the mean of daily returns

of both the first nine trading days’ group and the last nine trading days’ group.
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5. Seasonalities in the intra-month effect

We turn now to the issue of whether there are seasonal patterns in the intra
month effect. That is to say, whether, the intra month effect is stronger during certain
periods of the year rather than in others, or during a particular month in comparison to
the remaining.

In Table 6 we present for each month from January to December the mean daily
return, the standard deviation and the number of observations for the first nine trading
days, the last nine trading days, and the remaining trading days of a trading month. At
the bottom of the table we present the difference of the means between the first nine and
the last nine trading days as well as the respective  -statistic. It should be noted that the
differences are taken within each month, not between the last nine trading days of a month
and the first nine trading days of the following month. The period under consideration
is, as before, 1950-2000. These results show that for eight of the twelve months the
mean daily returns of the last nine trading days of a month exceed those of the first nine
trading days. The difference between these means is small for the generality of the
months, with the exception of December. Further, of the eight months, only one,
December, presents a difference between the means of the two groups of trading days that
is statistically significant at the usual 5% level. For none of the months when the mean
daily returns of the first nine trading days exceed the mean daily returns of the last nine
trading days of a month is the difference of the means statistically significant.

These results seem to suggest the presence of a seasonal pattern in the monthly
effect. The monthly effect occurs mainly during December, being at best very weak
during the other months. This is confirmed by testing for the monthly effect for all
months except December. The difference between the mean daily returns of the first nine
trading days and the last trading days of a trading month for all months from January to
November is just 3x10™¢, and the ¢ -statistic for this difference is equal to 1.6767, thus
not significantly different from zero at the 5% level.

The seasonality in the monthly effect seems to be due more to exceptionally high
mean returns in the last nine trading days of December compared to the mean returns of
the last trading days of the other months, rather than to a fall in mean returns during the
first nine trading days of December relative to the mean returns in the first nine trading
days of the other months. Table 7 presents the difference between the mean returns in
the first nine trading days of all months from January to November and the mean returns
in the first nine trading days of December. The difference is very small and not

statistically significant. In contrast, the difference between the mean returns of the last



Table 6 - Montly difference of daily mean returns between first and last nine trading days (1950-2000)

February

April May June July August September  October November  December

March

January

First nine trading days

Mean

0.0002215

0.0000135
0.0086513

0.0006989  -0.0004057  0.0000546 00008260  0.0007506  0.0005801 -0.0003710 -0.0003186 -0.0003244
0.0091388  0.0109020 0.0079552

00013725
00109345

0.0086470

0.0105329

0.0079128  0.0081705

0.0070235

0.0081737

0.0077795

Standard deviation

459 459 459 459 459 459 459 459 459 459 459

459

Number of observations
Last nine trading days

Mean

0.0003118

0.0015945
0.0092597

0.0008522

0.0000441

0.0002330 00007163  0.0009362 00002480  0.0004852  0.0002327  0.0005808

0.0015085
0.0087774

00101771 0.0086192  0.0069499  0.0083089  0.0081922 00098510  0.0093087  0.0089505  0.0102968

0.0077334

Standard deviation

459 459 459 459 459 459 459 459 459 459 459

459

Number of observations
All other trading days

Mean

-0.0003270
0.0072809

00007431 00008162 -0.0012791  0.0002450 -0.0001747 00009011  ~0.0007368 -0.0004407  0.0001399  -0.0007830
0.0082378 0.0070152  0.0125463 0.0064131°

0.0014440
0.0068837

0.0073865

0.0091038

0.0095723

0.0077022

0.0100804

Standard deviation’

0.0074775

365 247 333 228 247

361
-0.00034738 000095176  0.00036270 0.00063618 0.00083870  0.00137299

-1.15429529 -0.52263646 -0.65342423 159322697  0.63460387  0.98607241

324

219 325 217

197
0.00013600 -0.00046596 0.00112208 0.00088159 -0.00057805 -0.00026541

Number of observations
Difference of the means

t-statistic

2.32176851*

1.33607611

1.35903699

1.75753974

0:20779930  ~0.91006151

* Significant at the 5% level

nine trading days in the months from January
to November and the mean returns of the last
nine trading days in December , also
presented in Table 7, is about 0.1% and
statistically significant at 5%.

Another possible way to analyze
seasonality in the monthly pattern is to look
at the differences between the last nine
trading days of a month and the first nine
trading days of the following month for the
of consecutive

twelve possible pairings

months. To save space the results of these
differences and the corresponding 7 -statistics
are not reported here, but it can be said that
they are not statistically significant.

A somewhat different result is
obtained if the monthly pattern is analyzed
through the wuse of cumulative returns
Although we know already, from Section 3
above , that the monthly pattern is not
statistically significant in cumulative returns,
it is of interest to investigate whether this is
might not be due to a possible seasonal
reversal of the pattern . It is possible to
imagine a situation where some months
exhibit a large difference between cumulative
returns at the end of the month and
cumulative returns at the beginning of the
month, and where this pattern reverses itself
for some other months®. Table 8 presents the
mean of the cumulative returns of the first
nine trading days of a month and its standard
deviation, the mean of the cumulative returns
of the last trading days and its standard
deviation , and the difference of the two

means and the r - statistic from a standard



Table 7 - Difference of daily mean returns between first and last nine -
trading days of a month (1950-2000)

Jan—-Nov December Difference
(¢ -statistic)

First nine_: trading days

Mean 0.0002615 0.0002215  -0.0000400
Standard deviation 0.0083393 0.0086470 (0.0919625)
Number of observations 5049 459

Last nine trading days

Mean 0.0005590 0.0015945 0.0010355
Standard deviation 0.0088885  0.0092597 (-2.38131158*)
Number of observations 5049 459

* Significant at the 5% level

difference of the means test. The period under analysis is still that from 1950 to 2000.
Thus each mean in Table 8 is calculated using 51 sample observations. Cumulative
returns are especially high for the first and last nine trading days of Januarys and for the
last nine trading days of Decembers. From this it results that the difference between the
mean cumulative returns of the first nine trading days and the last nine trading days of
a month is quite small for all months with the exception of December. Still, not even
for December is the difference statistically significant at 5% (but only at the 10% level) .
The monthly pattern is found to be reversed for three months, February, June and July,
but the difference between mean returns is not statistically significant in -any of these
cases. It can be concluded then that the absence of the monthly pattern in cumulative

returns is not due to a possible seasonal reversal of the monthly pattern6.

6. Alternative definitions of trading month

It has already been mentioned that the trading days with lowest returns are not

only the first trading days of the calendar month but also the trading days immediately

5 It will be remembered that there is a reversing of the monthly effect in cumulative returns between
the 1950-1964 period and the 1965-1999 period (see Table 4 above) .
6 Also, no statistically significant seasonal reversal could be found for the differences between the last

nine trading days of a month and the first nine trading days of the following month.



Table 8 - Monthly difference of cumulative returns between first and last nine trading days

August  September October November December

My  June  July

April

January  February  March

0.0126787 0.0065128 -0.003588 0.0005706 0.0074435 0.0068758 0.0052752 ~0.003055 -0.002844 -0.002912 00004801 00020716

First nine trading days

Mean

Standard deviation
Last nine trading days

00401998 00315681 00296837 0.0354549 0.0243381 0.0257628 0.0260495 0.0339823 0.0248899 00316378 0.0380104 0.0291119

00136273 000221 00066913 0.0085678 0.0085678 0.0043358 0.0021904 0.0056307 0.0007069 0.0026614 0.0077944 0.0146861

00256223 0.0278036 00371783 0.0298654 0.0298654 0.0234912 0.0283729 00432315 0.036797 0.0209004 00342415 0.0362644
00009486 -0.004303 0.0102792 0.0079972 0.0011243 -0.00254 -0.003085 0.0086855 0.0035505 00055733 0.0073143 0.0126145

01421044 -0.730459 1.5430114 1231991 0.2084079 -0.52026 -0.571947 1.127996 05707642 1.049671 10210185 19371592

Mean

Standard deviation
Difference of the means

t-statistic

* Significant at the 5% level

preceding the last five trading days of the
calendar month. This raises the possibility
that the definition of trading month used until
now (that the trading month corresponds to
the calendar month) might not be the most
appropriate to evaluate the strength of the
monthly pattern of stock returns. In other
words , the monthly pattern or intra - month
effect in the TSE stock prices might not be
best thought of as being a turn of the month
effect.

We approach the problem of
alternative possible definitions of the trading
month in an empirical way . Inspection of
Figure 2 shows that there are seven trading
days with above average daily returns around
the turn of the calendar morith, including the
last five and the first two trading days of the
calendar month . At the beginning of the
month, the third and following trading days
have , in general , bellow average mean
returns .  The same happens to the trading
days just before the last five trading days of
the calendar month . This suggests that a
trading month can be defined as starting in
the third trading day of a calendar month and
extending to the second trading day of the
It should be
remembered that in his study Ariel (1987)

following calendar month .

defined trading month as starting in the last
trading day of a calendar month and ending in
trading day preceding the last trading day of
the following calendar month.

With this definition of calendar
month, and given the information provided in

Figure 2 and by the several tests performed in



the previous sections, it should be expected that the group of last seven trading days of
a trading month should have cumulative returns that are higher than either the cumulative
returns of the group of the first seven trading days of the newly defined trading month
or than those of the group of seven trading days preceding the group of last seven trading
days of the new trading month. In what follows, we will designate these three groups
of days as, respectively, the last seven trading days, the first seven trading days and
middle seven trading days. It should be remembered that as the number of trading days
in a given month can be as low as 18 days, there is overlapping between the first seven
trading days and the middle seven trading days for about 12% of the months in the sample
period under study. This should not worry us excessively as our primary interest is to
know if there might not be a significant difference between the cumulative returns of last
seven trading days and the cumulative returns of either of the other two groups of trading
days, not between the cumulative returns of these last two groups. Finally, it should
be noticed that this grouping of trading days differs in two fundamental aspects from the
grouping of days used by Kato (1990b) . First it is based on the trading month as defined
above, not on the calendar month. Second, here each group of days is defined so as to
have a fixed number of trading days, not a fixed number of calendar days.

The results of difference of the means tests between the cumulative returns of
the last seven trading days and the middle seven trading days as well as those between the
last seven trading days and the first seven trading days, performed for the period from
1950 to 2000, and for the usual ten five-year periods are presented in Table 9. It can
be noticed that the mean of the cumulative returns of the last seven trading days exceeds
that of the middle seven trading days for the longer period as well as for all the ten
subperiods. The difference is statistically significant at the usual 5% level for the longer
period as well for six of the subperiods. If a 10% significance level was used instead,
the difference would be significant for seven of the subperiods. In a general way, the
monthly pattern defined as the difference between the mean cumulative returns of the last
seven trading days and the cumulative returns of the middle seven trading days can be said
to be stronger than the monthly pattern defined as the difference between the mean returns
of the last nine trading days and the first nine trading days that was used in the previous
sections. The reasons that can be drawn in support of this statement are the following.
First, the difference between the means of the two groups of days under consideration in
each case is in general higher for the last seven versus middle seven trading days
definition. Second, the number of subperiods for which the difference is statistically
significant is larger, and in general the 7 -statistics are also higher for the last seven versus

middle seven trading days definition. The disparity between the ¢ -statistics for the 1950-



2000 period is especially eye caching: not statistically significant at the 5% level for the
previous definition of trading month and statistically significant at all reasonable
significance levels for the actual definition of trading month. Third, the subperiods for
which a monthly pattern can be detected are more evenly found in the fifty years period
for the present definition of trading month. While for the definition of trading month used
in the previous sections the monthly pattern is to be found mainly in the 1970s, for the
present definition of trading month the monthly pattern can be found in all the five decades
under consideration in statistically significant magnitudes. Curiously, it seems that when
the trading month is defined as starting in the third trading day of a calehdar month, the
¢ -statistics corresponding to the difference of cumulative returns of the last seven trading
days and cumulative returns of the middle seven trading days have smaller values in the
first and larger values in the second five-year period of each decade under consideration
(except for the 1990s). The 1990s not conforming to this pattern does not allow us to
claim uncovering yet another statistical regularity in stock returns.

The results of the test, for the same time intervals as above, of the difference
between the mean of the cumulative returns of the last seven trading days and that of the
first seven trading days are also presented in Table 9. They are quite similar to those
obtained for the tests of the difference of the mean between the cumulative returns of the
last seven trading days and the middle seven trading days, but in general the values of
the differences of the means are lower as also are the values of the respective ¢ -statistics.
Thus only in four of the ten subperiods is the difference of mean returns statistically
significant at the 5% level, and in one subperiod the pattern appears reversed.

The possible existence of seasonalities in the difference of the mean cumulative
returns of the last seven trading days and the middle seven trading days was also
investigated. Table 10 presents the difference of the mean cumulative returns of these two
groups of days as well as the respective f -statistics. The difference is always positive
and the ¢ -statistics are statistically significant at the 5% level for seven months. This
constitutes evidence in favor of the seasonal stability of the monthly effect. Table 10 also
presents the difference of the mean cumulative returns of the last seven trading days of
a month and the first seven trading days of the following trading month. Although the
mean cumulative returns of the last seven trading days exceeds that of the first seven
trading days for all months except May, the difference is statistically significant only for
two months.

Thus it seems safe to conclude that the evidence in favor of the existence of a
monthly pattern is strongest when the trading month is defined to start in the third trading

day of a calendar month and to end in the second trading day of the following calendar



[89A8] %G BY} 1e JuedubIS *

C19869L°0  ¥YBI6EYI 4 o¥IVYEET 01528020  90L2b6L)  0BEO6ELL  00GEZEY't  2L2901€0- %6€9L9¢9°C  9[G99Lb'0  L9966¢1°}  v6¥9S9L} onspeIs-1
1205000 . 126v/000  Ov68LI00  OELEL000  22/9L00°0  ZEZE6000  E/80L00°0  ObZyI000-  OLOVLLO0 166620000 29009000  LZ4060010 (0)(g) sueaw auy jo ouatayIq
+E06GS0EC  €GGE666°0 4E£2007107 4O0L0LSHIZ  L089HSO'} x 9008686 4 €V869G1Z 408968912 42116G5'C GLLBESOPBO  06GLI90'L  ¥PEZI0S} oRsnEIs-3
85966100 0P90S00°0  9€86010°0 680960010 668290000  082ZyL0°'0  619Y0L00  9E00600°0  8LbZ900  6E0PS000  8SPISO00  ££06L00°0 (V)-(g) suesw aup jo aauasayiq
1§ 16 1§ 16 (] 1§ 16 1§ . 16 1§ 16 16 SUoneAlasqo Jo Jaquiny
L88Y820'0  €/88L200  S[E9Z00  [OVEIZO0  2EBLBZ00  8968220°0  £O99EZ00  BOBSEZO0  SBLOVZO0  9¥EV62000  £9029200  ISIGEEO0 uoReiAsp plepuelg
G81¥000°0- 9LLL¥000- €E910000~ 32€100°0- YOLEEO00- 8OMLLOO0 60695000  GGPBO00'0- 96Z1€D0D  ZH2EL000- 809SHOD'0 022211000 siunjal eARe|nwng Ueajy ..
) tYyuouws Buipesy sy} jo shep Suipesy uaass isiiy  (0)
16 16 1§ 1§ 16 1§ 1§ i 1§ 16 16 1§ suoneAlasqo jo Jaquiny
9£2E2€00  2588E200  €¥261200  8LOEGZ00  91Y8IZOT0  19KZSZ00  OVI69Z00  $L292200  26G8¥200  0OL6LE00  6£99H200  L60GS20°0 tuonelAsp prepuelg
£6p2910°0  9EL0L00'0  ¥9ILLOO'0  L6OZIO00  0OPSS000 62565000 1868000 69974000  GGGG910°0  £821900°0  02GL2000  6209E100 Swimal aAenwno Ueajy
tjuow Buipes; ey Jo sAep Buipesy uoAss jsey  (g)
1§ 1§ 1S IS 1§ 1§ 1§ 1§ 16 1§ 1§ 19 SUOREAIaSqO JO JaquinN
£6269200  8SLIL200  ¥SL1ZE00  [LIOGLOO  EE9S9L00  2[Z82Z0'0  O08IZ00  E8GZ6LO0  IGEGSZO0  Z022520°0  1282h20°0 0819200 UOREIASP piepuelg
G901€00°0~ 90102000  ZL9ZE00°0- €662800°0- 667L000°0- 2G/8000- B8EIOLO0'0- [9ELHOO'0- LLOEOODD  8¥ZL000C  8EGEZ000-  §669500°0 Siumal sAne|mund el
Yjuow 3uipen; ay} jo sAep 3uipesy uaAss S|ppI (V)
Jaquiaote(]  JaGUIAAON Jaqoyo  Jsquuisydag 1snany Anp aunp ey judy yoiepy Aeniqa Asenuep
shep Buipesy usnes 1S11y pue UaABS Jse| Usamiaq pue skep Buipes) UaASS S|pPIW PUB UBASS JSB| USBMISQ SUINJSI SAIBINWIND JO 8ouaIaIp AIUIUOY - (| o|qeL
19A8] %G 3y} 18 JuedubIS X
1888189°1 6¥0052¢°1 [44RVAI] 980VY6L' L 4 LCGEGI8C 4 8VE6ZIYT 4 19990VGE 09€80¥00  +ELL66LIC  L6LL961°0- x0L8688GY anspeys-}
0£916000 2€208000 £6022000 80LL800°0 6658000 05912100 G¢¥G2100 L£002000°0 GE96L000 _ 8SBEL000-  0L66900°0  (D)(H) susaw aiyy jo soualayiq
6G99¥6L'0 % GLOSBOEZ  « 11920¥0C 6E68LGC’ L 4 OOVEBEEE 4 LPEI6O0T 4 BYOZ961E LLV9L2L).  %20E61Gh'E 06LELVL'T  xGO¥L66G9 onRsREIs-y
L225v00°0 960€£5100 81.6600°0 69168000 GLL6600°0 21850100 1£2¥0100 68792000 L26€2100 ¥L82100°0 £996600°0  (V)-(€) sueow 3y jo sousiayiq
09 09 09 09 09 09 09 09 09 ¢19 siroaalasqo jo.Jaquiny
8L9L1€0°0 ¢L208E00 6L9€€20°0 1€L1810°0 £628G610°0 196/£20°0 620281070 1¥L6920°0 96LL810°0 yGevLeQD 90899200 uoRBIASp pEpURIS
VLIEV00'0-  OLLBEO00-  Z1E€6L00T0 ¢82¢2000 €0v00000  000Z1000-  €L0S1000~  91¥0V00'0 ¥619€000 12149000 20660000 St SANBINWND UB3N
: G : sAep Suipety ueAss 3sii4 (J)
09 09 09 09 10+300°9 10+300'9 10+3009 10+300'9 09 219 SuoipAlasqo Jo JoquinN
¥L08L20°0 ¥18GE€0°0 yyveeeoo 829€9100 ¥99GL10°0 1¥960€0°0 82£G0200°  £898920°0 29911200 LY896€£0°0 2£99920°0 uonBiAep piBpUBlg
L6¥8Y00°0 2251000 G9€10100 68665000 87£9800°0 06960100 €G6e01100 ¥evey000 62851100 £9¢€600°0 21861000 SWNja. SARBINWND UBSN
sAep 3ulpeJ) uaaes 3s87 (g)
09 09 . 09 09 09 09 09 09 09 4%] SUonBAIasqo Jo JaquInN
0802y€0'0 £0£88€0°0 ¥08620°0 19817100 6EV¥Y 100 ¥10¥920°0 €0ELY 100 00l€120'0.  G9€£08100 12166200 99919200 uongeIAsp prepuelg
0L280000  €LGL1100- L¥91000°0 028¥2000  LZVEIO00-  8LOVOOO'O 18090000  Z90¥€00'0- 66080000~  L1961000- 16161000~ SWINYal SARBINWIND UBIN
B : - sAep Suipesy uaaas s|ppiiy (V)
(sywow gg)  (stpuourpg)  (Syuow Og)  (SYIUOW 0g)  (SLIUOW (g)  (SUIUOW (g)  (SYIUOUI(G)  (SUIUOLL 0g)  (SUIUOLI (g)  (SUIUOL 0g) (Stpuow ¢ 1)
66-G661 6-0661 6861-G861  $861-0861 6L61-GL61 L0161 6961-G961 . ¥961-0961  6G61-GG6L  ¥GG1-0G6L  0002-0S61

skep Buipes} UBABS 1811} PUB USASS 1SB| USBMISq pue sAep BUIPEI) USASS S|PPIL PUE UBASS 1SB| UISAMISQ SUINJSI SARJNWND JO B0UAIAYIQ - § ABL



month. A monthly pattern that is statistically significant can then be found in the TSE
stock returns for roughly half of the five-year periods of the half century since 1950. This
pattern consists in cumulative stock returns in the last seven days of a trading month being
higher than cumulative stock returns in periods of similar length either preceding or
following it. The difference seems to be more important when the cumulative returns of
the last seven trading days are compared with the cumulative returns of the middle seven

trading days.

7. Conclusion

This study tried to find the conditions under which a monthly pattern is strongest
and statistically more significant .  To this end several possible patterns were
investigated. Patterns associated to a trading month defined to start in the first trading
day of a calendar month were found to be mainly phenomena confined to the 1970s, and
which affected exclusively Decembers. It was found the removal of outliers and the
redefinition of the trading month to start in the third trading day of a calendar month yield
monthly patterns that are stronger and statistically more significant. It was also found that
cumulative returns are especially low during the middle seven trading days and especially
high during the last seven trading days, and that the difference between the means of the
cumulative returns of these two groups of days is quite stable across the several subperiods
into which the past half century was divided and that it was not much affected by
seasonality. It may thus be concluded that the monthly pattern in the TSE can be better
understood as consisting in stock returns having low mean during the middle seven trading
days and high mean during the last seven trading days of the (above defined) trading

month.
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