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The Day-of-the-Week Effect
and Trading Profits

José Miguel Pinto DosSantos

1. Introduction

The Tokyo stock market ags well as other stock markets around the
world exhibit a strong weekly seasonal regularity, known as the Day-
of-the-Week or Weekend effect.

The economic importance of this effect depends on whether traders
could make profits by exploring it or not. If they could not, then the
Day-of the-Week effect is simply a statistical anomaly from which it
can not be inferred either irrational behavior by traders or informa-
tional inefficiency in the stock market. If traders could make profits,
then that is evidence that either markets are not efficient or that
traders do not behave rationally or both.

In the literature on Day-of-the-Week effect that we are aware of, no
direct attempt has heen made to determine the possibility of a trader
obtaining profits by exploring this effect on individual stocks nor to
estimate the magnitude of those profits. Until now, analysis of this ef-
fect as been mainly performed on market indexes, not on individual
stocks, and has been primarily statistical, not financial, in nature. The
conclusion of whether the Day—of-the-Week effect existed for a certain
period in a given market has depended on the values obtained for the
F-or {- statistics with the usual concluding remark that “when transac-

tion costs are taken into account, the probability that arbitrage profits are
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available from weekend-oriented trading strategies seems very small’.

Here we break with this tradition and take direct account of transac-
tion costs in our analysis. In Section Z we present our testing
methodology. In Section 3, we present the results of the traditional
empirical tests on 37 indexes and 1135 stocks. In Section 4 we
analyze the possibilities of obtaining profits from a trading strategy ex-
ploring the Day-of-the-week effect. In Section 5 we present cur con-

clusions.
2. Methodology

In what follows we will concentrate on the average negative return
on Mondays that was empirically found for several indexes of the
Tokyo Stock Exchange (TSE) (Tse (1991), DosSantos (1997)V.

To take advantage of this, and only of this negative return, an in-
vestor has to follow the trading strategy of selling short a certain stock
at the closing price of the trading day prior to Monday” and buying it
back at the Monday closing price.

To see if this strategy would have yielded profit for any stock in the
TSE we will use the following testing process:

(a) estimate the average return on Mondays for each stock;

(b} given that the proportion of transaction costs per share to the
transaction price decreases with the size of the order, choose the

smallest order size for each stock that allows the above trading

1) Many articies report finding Tuesday as having the lowest average return in
the TSE (see for example: Pettway and Tapley (1984), Jaffe and Westerfield
(1985a) (1985b), Ikeda (1988), Kato (1991)), but use older and shorter data sets
than those who found Monday as having the lowest average return. This shows
that the Day-of-the-Week effect is not stable, but changes with time, and thus it
would be difficult for a fixed trading rule based on it to be consistently profitable.

2 ) Usually a Saturday or a Friday for the period that we will examine.
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strategy to break even;

{c} compare this smallest order size with the average trading volume
of that stock on Mondays; if the order size is larger than the average
trading volume on Mondays there is no possibility of buying the
necessary stock to close the position and thus it can be safely con-
sidered that there is no possibility of profitable trading; if the smallest
order size is smaller than the average trading volume then it can he ad-
mitted that the above strategy might generate profit on average; final-
Iy,

{d} check the ratio of the smallest order size to the average trading
volume on Mondays, because there is the possibility that if the propor-
tion of the smallest order size necessary to break even is large in rela-
tion to the average Monday trading velume, the order may not be ex-
ecuted in its totality or without significant increase in the Monday clos-
ing price; thus, the lower this ratio, the higher the probability that the
order execution would be successfully accomplished with & minimum
disruption in price. Without empirical knowledge of how trading
volume is distributed in time within Mondays, this judgment will be
necessarily somewhat arbitrary.

In what follows, Section 3 corresponds to the above step (a) and Sec-
tion 4 to steps {b) and (c}.

3. The Day-of-the-Week effect

3.1 Data

In the tests that follow we use daily closing prices from January 5,
1987 to October 31, 1996, a total of 2484 observations, for several in-
dexes and stocks of the TSE.

The indexes are the Topix and capitalization-weighted indexes for

large, medium and small corporations and for 33 different activity sec-
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tors.

The stocks analyzed are of those corporations that were listed in the
first section of the TSE from January 5, 1987 to October 31, 1996, and
for whom there was trading for at least 1242 days during this period.

A total of 1135 stocks satisfied these conditions.

3.2 Model
To appraise the importance of Day-of-the-Week effect for an index

or an individual stock, we will use the following standard model {(cf.
Gibbons and Hess (1981)):

-

¥ =

Zali + @ oy

where 7, is the rate of return® of the index or stock in peried t, D;is a
dummy variable for the sth day of the week (i.e., D,=1 if observation ¢
falls on a Monday and 0 otherwise; and likewise for all values of ¢
from 2 to 7}, and ¢ is a iid normal disturbance. The estimated coeffi-
cients «,; give the average return from the closing price of the previous
trading day to the closing price of that weekday. The corresponding
t-statistic is used to test the null hypothesis that the coefficient’s true

value is zero.

3.3 Estimation Resulis

Table 1 presents the results of the regression of equation {1} for 37
different indexes. The most salient features are:

~ all indexes exhibit negative returns for Mondays that are statistical-
ly significant at the usual levels; although the magnitude of the
estimated coefficients are not negative enough for profitable trading

given transaction costs (see below), as indexes are averages, the

3) Defined as #,==(P~P,.1){ P;.1, where P, stands for the closing price of day t.
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possibility remains that for some of the stocks the trading strategy
defined in Section 2 is profitable.

— the Day-of-the-Week effect tends to be larger for larger corpora-
tions; this result is in contrast with Kato ((1990) and (1993}), that
found that the weekly pattern tends to become larger as the size
decreases; the difference in results is undoubtedly due to different
sampling periods;

- besides the common pattern of negative returns on Mondays there
is no other easily identifiable common pattern across the indexes; for
all other days we can find both positive and negative coefficients.

Table 2 presents summary statistics of the estimated coefficients and
Figures 1 to 6 present graphically the distribution of the estimated coef-
ficients for each weekday for the 1135 stocks under consideration. It
can be noticed that:

- Monday is the only day when more stocks fall than rise; it should

be noticed however that not every stock has an average negative

Table 2 Summary statistics of estimated coefficients

Monday | Tuesday |Wednesday| Thursday i Friday | Saturday
Mean ~0.001233 | 0.000259 | C.000787 | 0.001486 | 0.000941 | 0.002225
Median —0.001396 | 0.000245 | 0.000664 | G.001449 | (.000831 | C.002031
Maximum 0.008116 | 0.005018 | 0.009380 | 0.006423 | ©€.007635 | 0.036721
Miniraum —0.005329 —0.003070 1-0.003855 |-0.002196 |-0.002744 |—0.015245
Std. Deviation (.001543 | 0.G03123 1 9.001327 | 0.001066 | 0.001089 | 0.003423
Skewness 1.082151 | 0.643015 | 1.203850 | 0.303686 | 0.736465 | 1.145749
Kartosis 6.087133 | 6.674146 | 10.91948 | 4.074026 | 5.747499 | 13.20086
Observations 1135 113 1135 1135 1135 1135
of which positive 180 660 588 1061 931 863
of which negative 045 {73 7 4 204 264*

* The estimated coefficient of one stock was zero.
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return on Mondays or that Monday is the week day with lowest return
for every stock; of the 945 negative coefficients found for Monday, on-
ly 291 {or about one quarter of the total} are different from zerc at the
59% significance level and 130 (or about one tenth of the total) at the
1% level; of the 190 positive coefficients for Monday only 29 are dif-
ferent from zero at the 5% significance level and 10 at the 1% level;
as a matter of fact, almost any conceivable weekly pattern can be
observed among the 1135 stocks;

- Monday is the only day when the mean of average returns is
negative;

- Monday is the only day of the week when the minimum value of
average returns has enough magnitude to allow the trading strategy
defined in Section 2 to be profitable;

- excluding Saturday, Monday is the day with largest dispersion of
the estimated returns;

— Monday is the only week day where the absolute value of the max-
imum and minimum estimated values are of about the same
magnitude; for all other week days the absolute value of the maximum

exceeds that of the minimum by a factor of two or three.
4. Profit Possibilities

Given the above results is there any possibility of exploring the Day-
of~-the-Week Effect to obtain profits?

After the estimation of the average return on Mondays done above
for each stock, we now have to find the smallest order size that would
allow the strategy of selling short a stock at the closing price of the
trading day preceding a Monday and buying it back at Monday’s clos-
ing price would break even.

The total transaction costs (7€) ivolved by this strategy are:



- 131 -

TC = C(TVi) + C(TV)) @

where C; and C; are the cost functions of respectively, selling and buy-
ing, and TV is the total value of the trade. During the period con-
sidered (1987-1996), transaction costs have not been constant as com-
missions and the Securities Transaction Tax have changed. To not
bias our results towards finding no possible profitable trading, we will
use the lowest transaction costs that existed during the period in
analysis. These lower transaction costs were those at the end of the
pericd in consideration and are summarized in Table 3.

We define, then, the selling and buying cost rates, respectively, as:

€ = T(T:/:-l and ¢, = % (3)
and the total cost rate as:
Table 3 Transaction Costs {as of October, 1996}
Commissions
Transaction Value {TV) (thousand ven):
less than ¥ 1,000 TV x1.150%
more than ¥1,000 and less than ¥5,000 TV x0.900% + ¥2,500
more than ¥5,000 and less than ¥1,0000 TV x0.700% + ¥12,500
more than ¥10,000 and less than ¥30,000 TV x0.575% -+ ¥ 25,000
more than ¥ 30,000 and less than ¥50,000 TV >0.375% -+ ¥ 85,000

more than ¥50,000 and less than ¥ 100,000 TV x0.225% -+ ¥160,000

more than ¥ 100,000 and less than ¥300,000 TV =x0.200% + ¥ 185,000
more than ¥300,000 and less than ¥500,000 | TV =0.125% + ¥410,000
more than ¥ 500,000 and less than ¥1,000,000 | TV = 0.100% -+ ¥535,000

Securities Transaction Tax

for any TV (only applicable on sales) TV=0.21%

Source: Nomura Securities (19956)
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_ G+ GUTV,../TV)
¢ = V. . 4@

Notice that as Py =P, and TV, 5TV, {as seen in the previous sec-
tion, they almost always differ by less than 0.5%), TV, /TV, will be
about 1. By assuming that TV,.,/TV,=1 we are underestimating the
real total cost rate, what fits our purpose of not biasing our results
towards finding no profitable trading possibilities.

From the estimated returns for each stock we have to choose the
highest ¢, that makes the following Net Rate of Return (r,) zero or

slightly positive:
o = lapl — €. (5)

@, is the estimated Monday return of each stock. From Table 3 it can
be seen that for transactions amounting to ¥ 1,000,000,000 the selling
and buying cost rates are ¢,=0.3635% and ¢;=0.1535% with the total
cost rate of ¢,=0.5171%. Commissions are not fixed for transactions
values of over ¥1,000,000,000 so there is the possibility that transac-
tions which exceed this value might have lower total cost rates, but for
the moment we do not consider this possibility. For the period under
consideration only one stock had an estimated |d;!>0.5171%: stock
6103 Okuma. This stock had || =0.5329%, resulting the short sale

strategy in an average return of 0.0158%7.

4) To convert this value to an annual rate we can choose from several possible
assumptions. For example, if it is assumed that this strategy can be used only 52
times per year {(once per weekend) we get an annual rate of 0.89; if it is assumed
as in Bodie, Kane and Marcus {1993, p. 387) that it can be used during 250 trading
days, then we get 4.0% ; if it is assumed that it can be used continuously during
the year then we get 2.5% (because this strategy would reguire in average about 3

(REA~B L)
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However, the ratio of an order of this size to the average trading
volume on Mondays of Okuma is 7.76, precluding thus any possibility
of the execution of the trading strategy under analysis.

To what extent would the results above be affected if we took in con-
sideration the leverage effect that short selling aliows? The rate of

return of short sales strategies is:

_ Pu{i-c) — P(l+c)
N mP, ©)

¥S;

where s is the minimum margin requirement. The calculations
reported above assumed that m=1 and P, =P, restrictions that we
will now lift. It should be noticed that leverage affects the rate of
return only through the denominator of equation (6). Thus, as the
numerator remains unchanged, for which stocks the use of the short
selling strategy is profitable is not affected by the introduction of
leverage.

During the 10 years under consideration the lowest allowable
minimum margin requirement was changed 8 times, between a high
valiue of 70% and a low value of 30%. To bias our results towards fin-
ding the trading strategy under consideration profitable, in the remain-
ing calculations we will assume for the entire period the lowest
allowable minimum margin requirement.

Using the rate of return of short sales {as defined in eqguation (6},
with m=0.3) in equation (1} we get that the average leveraged short

sales rate of return for the period in consideration of would be 0.0556%%

days from short selling to buying back, it could be repeated a maximum of 156.4
times during 365 days). For reference, the buy-and-hold strategy would have
vield for Okuma for the period under analysis the annual rate of 4.2%.

5) According to the assumptions of the previcus footnote we would get annualized
rates of respectively 2.9%, 14.9% and 9.1%.
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for Okuma. 5till, the fact that this strategy could not he executed re-

mains.
5. Conclusions

Although all indexes tested had negative returns that were statistical-
ly significant at the usual levels on Mondays, only about a quarter of
the stocks tested did. Of these, only one stock had returns on Mon-
days that were low enough to allow the strategy of selling it short on
the trading day preceding a Monday and buying it on Monday to be
profitable after transaction costs were considered. However, profitable
trading for this stock would reguire buying and selling orders so large
that certainly they could not be executed.

Thus we conclude that although statistically there exists a Day-of-
the-Week effect for some stocks of the TSE there is no possibility of
making profit by exploring it. As it is impossible to make profits out
of it, it makes no sense to present this effect as an anomaly to the Effi-
cient Market Hypothesis or to deduct from it lack of rational behavior

by stock traders.
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