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A Further Investigation of the Weekend Effect
in Stock Returns

DONALD B. KEIM and ROBERT F. STAMBAUGH*

ABSTRACT

This study uses a longer time period and additional stocks to further investigate the
weekend effect. We find consistently negative Monday returns (1) for the S & P
Composite as early as 1928, (2) for Exchange-traded stocks of firms of all sizes, and (3)
for actively traded over-the-counter (OTC) stocks. The OTC results are based on bid

" prices and therefore appear to reject specialist-related explanations. For the 30 individual
stocks of the Dow Jones Industrial Index, the average correlation between Friday and
Monday returns is positive and the highest of all pairs of successive days. The latter
finding is inconsistent with fairly general measurement-error explanations.

SOME OF THE MOST puzzling empirical findings reported in recent years indicate
that the distribution of common stock returns varies by day of the week. Most
notably, the average return for Monday (close Friday to close Monday) is
significantly negative. Cross [3] and French [6] find negative Monday returns
using the Standard and Poor’s Composite Index, and Gibbons and Hess [7] find
negative Monday returns for the 30 individual stocks of the Dow Jones Industrial
Index." This negative Monday return, or “weekend effect,” has yet to be explained.

This study undertakes a further investigation of the weekend effect in stock
returns. We examine additional time periods, extending the total period covered
to 55 years; we examine additional stocks, such as those of small (low-capitali-
zation) firms and those traded over the counter. In all cases, the data exhibit a
weekend effect that is at least as strong as that reported in previous studies. The
study also readdresses potential explanations for the effect, such as measurement
error, but concludes that none of these explanations is satisfactory.

The first section presents a history of the weekend effect from 1928 through
1982 based on the Standard and Poor’s Composite Index. We essentially double
the length of the period (beginning in 1953) examined by French [6]. The results
indicate consistently negative Monday returns throughout the 55-year period.
During much of the 25-year period from 1928 through 1952, the New York Stock
Exchange was open on Saturdays, so Monday’s return is then computed from
Saturday’s close to Monday’s close.? These returns for “one-day” weekends are
consistently negative and not significantly different from the “two-day” weekend

* University of Pennsylvania and University of Chicago, respectively.

! Other studies suggest that the weekend effect is not confined to the stock market. Stickel [15]
and Roll [13] find weekend effects in futures prices. Gibbons and Hess [7] conclude that mean first
differences in Treasury Bill returns are not constant throughout the week.

?Bruch [2] also examines returns by day of the week using the S & P Composite for the ten-year
period from 1934-1943.
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returns reported in previous studies. We do find, though, that Friday’s return is
lower when Friday is followed by a Saturday trading day. Also, Saturday’s return
tends to be higher than returns on other days. In conjunction with the evidence
in section II, these results suggest a tendency for the last price of the week to be
“high”.

The second section investigates possible relations between the weekend effect
and firm size. We find a weekend effect for firms in all size deciles. Our results
indicate, however, that the smaller the firm the greater is the tendency for
average returns to be high on Friday. We conjecture that such results suggest
some form of upward bias in week-ending prices that is reversed on Monday, but
a formal test based on a comparison of means fails to support such a hypothesis.

Section III addresses the issue of measurement error in a different fashion. If
the low Monday returns are even partially due to positive “errors” in prices on
Friday, and if these errors vary over time, then higher-than-average errors on
Friday would tend to produce lower-than-average returns on Monday. This
behavior would imply a lower (possibly negative) correlation between Friday’s
return and Monday’s return than between returns on other successive days.
Using returns of the 30 individual stocks in the Dow Jones Industrial Index, we
find instead that correlations are highest between Friday returns and Monday
returns. Our conclusion is that fairly general versions of measurement error are
inconsistent with this result.

Finally, section IV investigates a specific potential source of bias—a specialist-
related bias—by examining returns of stocks traded actively in the over-the-
counter (OTC) market. Closing prices reported for stocks listed on the Exchanges
usually reflect the price of an actual transaction. If these transactions involve
the specialist, then the closing price is essentially a “bid” price or an “ask” price.
If the frequency of transactions at the bid relative to transactions at the ask
varies systematically through the week, then a day-of-the-week effect in computed
returns would result. Using closing bid and ask quotations for actively traded
NASDAQ stocks, we compute returns going bid to bid (and ask to ask). The
OTC results appear to be inconsistent with a specialist-related explanation of
the weekend effect: the day-of-the-week patterns for OTC stocks are remarkably
similar to those for stocks on the Exchanges.

I. The Weekend Effect: 1928—-1982

We begin by compiling a fifty-five year record of returns by day of the week using
the Standard and Poor’s Composite Stock Price Index. The “S & P Composite,”
for which a daily history begins on January 3, 1928, is a value-weighted price
index based on 90 New York Stock Exchange (NYSE) stocks before March 1,
1957 and on 500 NYSE stocks thereafter. For each day, we compute a return as
the percentage change in the value of the index from the preceding day.

During most of the period prior to June 1952, the NYSE conducted trading six
days a week, Monday through Saturday. (On Saturdays, however, the Exchange
was generally open only two hours—10:00 A.M. until noon.) Both Cross [3] and
French [6] examine the weekend effect using the S & P Composite beginning in
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1953, after Saturday trading was discontinued. The twenty-five years of history
prior to 1953 provide a record of the weekend effect when weekends were, in
terms of trading, only about half as long.

Table I displays average returns on the S & P Composite by day of the week.
The results for the 1928-1952 period are strikingly similar to those reported by
French [6] for the 1953-1977 period. Most prominent is the significantly negative
average Monday return. In fact, Monday’s average for 1928-1952 is even slightly
more negative than the average for the later period from 1953-1982. The statis-
tical significance of the negative average Monday return is reinforced by consist-
ency: average Monday returns are negative in each of the eleven five-year
subperiods. Also prominent in the 1928-1952 period is the surprisingly large
average return for Saturday, nearly twice that of the next largest average
(Wednesday’s). The hypothesis of equal means across days of the week is rejected
at any reasonable significance level in the overall period and in the two large
subperiods. Equality is rejected at a five-percent significance level in nine of the
eleven five-year subperiods.

A comparison of the 1928-1952 period with the later 1953-1982 period indicates
that Friday’s return is lower in weeks that include Saturday trading. In the early
period, Friday’s mean is the second lowest of the week (next to Monday’s), and
the t statistic for Friday is only 0.66. In contrast, Friday’s mean for the later
period is the second highest (next to Wednesday’s), and the ¢ statistic is 5.10.
This suggests a tendency for higher returns on the last trading day of the week,
whether that last day is a Friday or a Saturday.

To test the above hypothesis more formally, we concentrate on a subperiod
containing both five-day and six-day trading weeks. In each year from 1945
through 1952, the Exchange was closed on Saturdays for several months, usually
June through September.? We wish to test the hypothesis that the average return
on Fridays that precede one-day weekends (Saturday trading) equals the average
return on Fridays that precede two-day weekends. During this eight-year period,
however, the occurrence of two-day weekends is almost perfectly correlated with
the occurrence of the months June through September. In order to distinquish a
separate June-September effect, if any, we include an additional eight years of
data: four years on each side of the 1945-1952 period. The period from 1941
through 1944 contains virtually all one-day weekends; the 1953-1956 period
contains only two-day weekends.

Using Friday returns from 1941 through 1956, we estimate the regression,

re = 6wy + Oowy, + 635 + U, (1)

.037 234 —-.167
(.040) (.057) (.066)

where r, is Friday’s return (in percent), w;, = 1 for a one-day weekend (zero
otherwise), wy, = 1 for a two-day weekend, and s, = 1 if the return occurs in
June through September. Parameter estimates and standard errors are shown di-
rectly below equation (1). The hypothesis 8, = 6, is rejected with a p-value of

3[n 1945, the Exchange was closed on Saturdays during July and August. Beginning June 1952,
Saturday closing become permanent.
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0.18% (F = 9.77; degrees of freedom: 1;735). This test indicates that Friday’s
return is significantly larger if Friday is the last trading day of the week and
confirms the hypothesis that, for the period examined, the last trading day of the
week tends to have a higher average return. _

We also test whether the length of the weekend affects Monday’s average
return. Using Monday returns for the same 1941-1956 period, we estimate the
regression,

re = 61wy, + Ow,, + O35 + uy, (2)

—.039 —-.135 —.099
(.043) (.061) (.072)

where r; is Monday’s percent return and the independent variables are as defined
for (1). Although the average Monday return following two-day weekends is
lower, the difference is not statistically significant. A test of 6, = 6, yields a p-
value of 15.6% (F = 2.02; degrees of freedom: 1;767). Thus, the length of the
weekend does not appear to exert a significant effect on Monday’s returns.

The history presented here also sheds some additional light on the likely
importance of settlement effects in explaining day-of-the-week behavior. Both
Gibbons and Hess [7] and Lakonishok and Levi [10] investigate settlement
effects and find that such effects are unable to explain the weekend effect.* We
simply note that, in terms of absolute magnitudes, the weekend effect is slightly
stronger in the earlier 1928-1952 period, when interest rates were considerably
lower than in later periods. Since settlement effects should be related to interest
costs, it is unlikely that such effects are important in explaining the observed
weekend phenomenon.®

II. Cross-Sectional Differences in the Weekend Effect

Most research on the day-of-the-week effect has examined the phenomenon with
either large stocks (e.g., the individual Dow Jones 30) or with indices of primarily
large stocks (e.g., Dow Jones 30 or S & P 500). Gibbons and Hess [7], however,
also examine the CRSP equal-and value-weighted indices of all NYSE and AMEX
stocks. Their findings suggest that the magnitude of the weekend effect varies
cross-sectionally with firm size. In particular, they report average Friday returns
that are much larger for the equal-weighted index (which is more influenced by
small firms) than the value-weighted index (which is dominated by large firms).
Average Monday returns are, however, virtually the same for both indices. In
this section, we examine this cross-sectional difference in more detail and discuss
some implications of the difference for potential explanations of the weekend
effect. y*

4 “Settlement effects” refer to the distortions in prices that may result when transactions are
settled several business days after the transaction rather than instantaneously.

®It is not clear that the marginal interest cost should apply to the entire amount of a transaction.
Much of the need for transfer of funds (as well as delivery of securities) is obviated by the clearing
process. For example, Leffler and Farwell [11] report that in 1960, deliveries worth $48 billion required
a net cash settlement of only $7 ¥ billion.
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We use the returns for ten portfolios based on market value of equity analyzed
in Keim [9]. Data are obtained from the CRSP daily stock files for the seventeen-
year period from January 2, 1963 to December 31, 1979. The sample consists of
all firms listed on the NYSE or AMEX that have returns on the CRSP files
during the entire calendar year under consideration. The number of sample firms
in a given year ranges from 1,330 in January 1963 to 2,262 in February 1976.

Table II displays mean daily returns (standard errors) for the ten market-value
portfolios averaged over all days (column 8) as well as separately for each day of
the week (columns.3-7). We also report the average market value of equity for
each portfolio. To test equality of mean returns across days of the week, as well
as across portfolios, we estimate the system of seemingly unrelated regressions,

Tt = -1 @pidie + €y  p=1,---,10;, t=1,.-., T (3)

where d;; is a dummy variable that is equal to 1 for day i and is zero otherwise.
The hypothesis of equality of mean returns across days for a particular portfolio
D iS Gp1 = Qpe = @p3 = @ps = ap5.° Test statistics and p-values for this hypothesis
are reported in columns 9 and 10. The hypothesis of equality of mean returns
across portfolios for a particular day i is a;; = as; = - -+ = a;0;. The F statistics
and p-values for this hypothesis, tested each day of the week, are reported in the
bottom two rows of Table II.

Several interesting results emerge from Table II. First, Monday returns are
consistently negative across all size portfolios. However, even though we reject
the hypothesis that average Monday returns are equal across portfolios (F =
4.19), a systematic relation between Monday returns and size is not apparent.
Second, average returns for all portfolios tend to increase as the week progresses.
In fact, Friday returns are the largest returns of the week. Third, the tendency
for returns to increase during the week is more pronounced for smaller firms. As
a result, Friday returns are strongly related to size; the inverse relation is
monotone and the differences in means are statistically significant (F = 13.10).”
Finally, and consistent with the above evidence, the F statistics in column 9
indicate that the smaller the firms in the portfolio, the stronger is the day-of-
the-week effect. The inverse relation between firm size and F statistics is nearly
monotone. Thus, not only are there day of the week effects, but the magnitude
of these effects appears to be related cross-sectionally to firm size.?

We find above that Friday returns are related to firm size. Gibbons and Hess
[7, p. 591] suggest that the nature of the return patterns surrounding the weekend
implies a possible bias for high prices on Fridays, and they suggest that “if
Monday’s negative results are explained by upwardly biased prices on Friday, the
deviation of Monday’s return from the overall mean should be exactly offset by

6 See Theil [16, ch. 7] for the test of a general linear hypothesis within the seemingly unrelated
regression model.

"Wednesday and Thursday returns also exhibit an inverse monotone relation with size, but
equality is rejected at conventional significance levels only for Thursday.

8 The average returns in Table II, particularly those for small firms, are upward biased by the bid-
ask effect analyzed by Blume and Stambaugh [1]. For example, the smallest firms’ returns are upward
biased by roughly .05% per day. However, a comparison of rebalanced and buy-and-hold returns
indicates that such a bias is constant throughout the week.



828 The Journal of Finance

Table III
Test for Systematic Measurement
Error in Observed Friday Prices:
Average Sums of Mean-Adjusted
Returns for Friday and Monday for
Portfolios Constructed from Firms in
each Decile of Size on the NYSE and
AMEX from 1963 to 1979

Sum of Mean-Adjusted
Returns for Friday

. and Monday*
Size

Decile Mean t statistic

Smallest 0.050 1.09
2 0.039 0.76
3 —0.005 —0.02
4 -0.016 —0.33
5 -0.012 —0.24
6 —0.031 —0.62
7 —0.026 —0.58
8 —0.057 -1.27
9 —0.053 -1.25

Largest —0.064 -1.61

2The number of observations is 887. The t-
statistic tests the hypothesis that the mean-ad-
justed returns of Friday and Monday exactly offset
each other. Fractiles of the ¢ distribution: t..(95%)
= 1.96, t.(99%) = 2.58.

Friday’s.” In light of our findings above, particularly for small firms, we readdress
the hypothesis that mean-adjusted returns for Friday and Monday offset each

other.?
In Table III we report the average sums of the mean-adjusted returns for
Friday and Monday for each size portfolio.l® Also reported are t statistics that

9 Gibbons and Hess also test this hypothesis, but they adjust Friday and Monday returns with
Wednesday’s mean rather than the mean over all days. Such a test is biased if Wednesday’s mean
also differs from other days’ means. In the tests that follow we allow that mean computed returns
may differ day by day (due to, say, measurement error that varies by day of the week), but we assume
these differences “wash” when averaged over the week so the mean true returns are equal day-by-
day.

The hypothesis of exactly offsetting mean returns is not literally correct for the discrete returns
used here. Two equal and precisely offsetting price movements (say, a $1 increase on a $10 stock
followed by a $1 decrease) will not result in equal and offsetting returns (in this case, 10% and
—9.1%). Thus, even if Friday prices are upward biased, the deviation of Friday’s return from the
overall mean will not be exactly offset by Monday’s. Although the offsetting would be exact with
continuously compounded returns, different variances would make means comparison difficult. Fama
[4] and Godfrey, Granger, and Morgenstern [8] conclude that Monday’s return has a larger variance
than returns on other days.

19 To compute this mean for a portfolio, we first add the mean-adjusted returns for Friday and
Monday for each weekend during the 1963-1979 period as (rr — u) + (rym — u), where ry is Friday’s
observed return, ra is Monday’s observed return and u is the average return for the five weekdays.
We then average these values over the entire sample period.
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test whether the average sums of the mean-adjusted returns are equal to zero.
The results in Table III support the hypothesis that the weekend effect is due to
systematically biased Friday prices. For each size decile, the hypothesis that
Friday and Monday returns are on average offsetting cannot be rejected at the
five percent significance level.

Since returns are correlated across portfolios, we also perform a multivariate
test. We estimate the following variant of model (3),

r:;t=2?=l apidit+ept P=1, M) 10; t=]-s MY T, (4)

where rj; = ry — i and g, is the mean return across all days for portfolio p. The
test for measurement error is now formalized as a,; + aps = 0 over all p. The F-
statistic of 2.05 rejects the null hypothesis with a p-value of 2.51% (degrees of
freedom: 10, 42570). Thus, although the results for each size decile considered
separately appear to support a measurement-error explanation, the results for all
deciles considered jointly are inconsistent with that hypothesis.

III. A Test Based on Autocorrelations

Tests based on offsetting Friday and Monday mean returns, both the tests by
Gibbons and Hess [7] and those presented in section II, fail to support the
hypothesis of measurement error. Such means-based tests, however, require fairly
specific assumptions about the process generating true returns and the nature of
the underlying measurement errors. If, for example, true expected returns (those
measured without “error”) have different means on Friday and Monday, or if
measurement errors occur on both Friday and Monday, then the means-based
test will tend to reject incorrectly a measurement-error explanation. It may also
be that measurement error contributes significantly to the weekend effect but is
not its sole cause.

In this section, we present an alternative test for the presence of measurement
error.!! Suppose that Friday’s closing price (and Friday’s return) is subject to
random “errors” that are, on average, positive. Monday’s return is then subject
to random errors that are, on average, negative. Larger than average positive
errors on Friday will tend to be followed by larger negative errors in Monday’s
return. In other words, the errors on Friday will be negatively correlated with
the errors on Monday.!? If measurement error plays a more important role around
the weekend, then the correlation between Friday’s return and Monday’s return
will tend to be lower (perhaps negative) than between other successive days.

Cross [3] reports that declines in the S & P Composite on Monday occur with

! Another approach that might shed some light on this issue is to examine hour-by-hour data.
Prince [12] computes daily returns (based on values of the Dow Jones 65 Composite Index) for each
of six points during the day: opening, 11:00, 12:00, 1:00, 2:00, 3:00. His results suggest that the
weekend effect diminishes as one moves further in trading time from the interval Friday close-
Monday close. For example, returns from noon Friday to noon Monday are much less negative. (The
latter result is similar to the findings of Smirlock and Starks [14].) Interestingly, though, Prince
reports that returns from open Monday to open Tuesday (or 11:00 Monday to 11:00 Tuesday) are
also large negative and about the same magnitude as close Friday to close Monday.

12 This argument requires that the error be (more or less) independent of the underlying true
return.
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greater frequency after a decline on Friday. He also finds that the tendency to
follow the direction of the previous day’s move is most pronounced on Monday.
In other words, his evidence suggests that correlations between Friday and
Monday returns are the highest of any pair of successive days. This pattern is
opposite to that predicted by the presence of measurement error, but such results
for an index could be due to other factors. For example, it is well known that
nonsynchronous trading of individual stocks can produce positive autocorrelation
in index returns (Fisher [5]). Cross’s results could simply reflect a tendency for
less synchronous trading surrounding weekends.

In order to investigate the correlations between successive returns on individual
stocks, we select the same 30 stocks of the Dow Jones Industrial Index used by
Gibbons and Hess [7]. For each stock, we compute the correlation coefficient
between the return on a given day of the week and the return on the following
day. (Returns that span holidays or those that follow missing returns are
eliminated.) Table IV displays, by day of the week, those correlation coefficients
averaged over the 30 stocks. Figure 1 displays histograms of the distribution of
coefficients across the 30 stocks. The pattern of correlations across days is
consistent with the findings of Cross [3] for the S & P Composite. For the overall
July 1962 through December 1982 period, as well as both subperiods, the average
correlation between Friday’s return and Monday’s return is the highest of all
days. Again, this is opposite to what a measurement-error explanation would
predict.

Although the observed pattern in Table IV is inconsistent with measurement
error, for other applications it may be useful to determine whether the autore-
gressive parameters differ significantly across days. To conduct such a test, we
estimate the system of seemingly unrelated regressions,

Fig = ko1 dipde + Tier Yirdialie-1 + €
t=1,...,Ti=1,-.--,30 (5)
where d;; = 1 for t = Monday, d;; = 0 otherwise, etc. We then test the hypothesis
Viin = ¥i2 = + -+ Yis; i=1,-.--,30, (6)

and the results of this test are reported in Table V. The hypothesis of equality is
rejected at any reasonable significance level in the overall period and in both
subperiods.

IV. A Test for Specialist-Related Bias

The evidence considered thus far is based on common stocks listed on the New
York or American Stock Exchanges. Returns for these stocks are computed from
“closing” prices, where the closing price is the price at which the day’s last
transaction occurs. On the Exchanges, this transaction often involves the spe-
cialist. The “bid” price at which the specialist fills a limit buy order (or buys for
himself) is usually less than the “ask” price at which the specialist fills a limit
sell order (or sells for himself). Thus, closing prices (or transaction prices recorded
at any point in time) often represent a bid or an ask rather than the “true” price
at which market orders would “cross” in a trade not involving the specialist.
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Table IV

Average Correlation Between Returns on Day Shown and Returns
on Following Day; Dow Jones 30 Industrials

Period Monday Tuesday Wednesday Thursday Friday

July 1962-Dec. 1982 0.042 0.059 0.059 0.109 0.117

July 1962-Dec. 1972 0.064 0.058 0.092 0.103 0.107

Jan. 1973-Dec. 1982 0.030 0.076 0.042 0.115 0.126
Table V

Test of Equality of Coefficients on Lagged Return
Across Days of the Week; Dow Jones 30 Industrials®

Degrees of
Period Freedom F Statistic  P-value®
July 1962-Dec. 1982 120; 147,330 2.540 .0001
July 1962-Dec. 1972 120; 74,400 1.748 .0001
Jan. 1973-Dec. 1982 120; 72,630 2.295 .0001

2 Test is based on the seemingly unrelated regression model
Tie = k=1 ctinder + Shet VipdeaFie—1 + €ie i=1,...,30.
The statistics in the table test the hypothesis, ;1 = - .- = ¥ for

i=1,...,30.
b Smallest value reported is .0001.

Transactions at bids and asks no doubt occur with equal frequency overall, but
there could be systematic differences in their relative frequencies during the
week. Consider a stock that sold on day ¢ — 1 for $50.00 per share and has a bid-
ask spread on day t of $0.50. An ask-price transaction on day ¢ would result in a
computed return 1% greater than a transaction at the bid price. If ask-price
transactions on a given weekday occur with, say, 0.1 greater probability than bid
prices, then computed returns will be biased upward by about 0.05%. (From
Table II, the average daily return on “large” stocks is 0.03%.) Although purely
hypothetical, this example suggests that relatively small variations in the bid-
vs.-ask frequency during the week could contribute to day-of-the-week effects in
computed returns.

In order to investigate the above conjecture, we examine returns computed
with bid and ask quotations of stocks traded over the counter. The use of bid-to-
bid (or ask-to-ask) returns allows a direct test of whether day-of-the-week effects
are due to the bid-ask bias described above. More generally, such returns allow
us to test whether day-of-the-week effects arise from factors attributable solely
to the actions or presence of the specialist on the Exchanges.

‘The data are from the daily ISL over-the-counter (OTC) stock price files
maintained at the Rodney White Center at the Wharton School. Our sample in
each of the years 1978 through 1982 is drawn from a list in the NASDAQ Fact
Book of the 50 most actively traded (in terms of share volume) OTC stocks in
that calendar year. We further require that each firm have bid prices for the
entire calendar year in which it appears among the 50 most active stocks. Note
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that we do not require a firm to be on the list in each of the five years (only four
firms appeared on the list in all years). Thus, the composition of our sample
changes from year-to-year; the sample size is 37, 34, 36, 45 and 45 in each of the
five years from 1978 to 1982.

For the tests that follow, we construct an equal-weighted “index” of the OTC
stocks in our sample. As discussed above, the composition of the index changes
from year to year but is constant within each year. Returns for the index are
computed by combining the bid-to-bid returns of the component securities with
equal weights, resulting in a time series of equal-weighted bid-to-bid returns.'

Table VI reports mean daily bid-to-bid returns (standard errors) for the OTC
“index” for the entire period and also for each of the five years. The most striking
feature of the data is the similarity of the pattern in bid-to-bid returns to the
patterns reported in the previous sections. Monday returns are negative, and
returns are large and positive toward the end of the week. Further, these patterns
tend to persist throughout the sample period. The F statistic in the second-to-
last column of Table VI tests the hypothesis of equality of mean returns across
days of the week. The hypothesis is rejected easily for the overall period and is
rejected at the ten percent level or higher in each year.

To determine the extent of the weekend effect across individual securities, we
also estimated the mean daily returns for the four firms that remained in the
sample for the entire five-year period.!* The same day-to-day pattern in returns
is evident for each of these firms. All four securities have negative mean bid-to-
bid returns on Monday, and Friday mean returns are the largest of the week.
The joint hypothesis that security returns are equal across days of the week for
all securities is easily rejected (F = 5.87; degrees of freedom: 16, 4764).

The evidence in this section indicates that the day-of-the-week effect is not
due to systematic differences between true prices and closing prices recorded on
the Exchanges. The OTC results reflect bid quotations of competing market
makers for actively traded stocks.'® It is, therefore, unlikely that the presence of
the specialist accounts for day-of-the-week effects.

13 Much of the analysis below was also conducted with ask-to-ask returns, and the results were
virtually identical to those reported here.

14 The four firms are De Beers Consolidated Mines Ltd. (ADR), Energy Reserve Group, MCI
Communications and Tampax, Inc.

15 Prior to July 7, 1980, the reported bid and ask prices reflect the median quotations. After that
date, the “best” bids and asks are reported.
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DISCUSSION

RICHARD J. ROGALSKI*: The Monday effect refers to the average return for
Monday (from Monday close to the previous Friday close) being negative. Several
papers have identified and attempted to explain the Monday effect, but to no
avail. Keim and Stambaugh [2] extend earlier evidence on the Monday effect
historically back to 1928. They rule out various kinds of measurement errors and
specialist-related biases and document that the Monday effect is similar for all
ten of their size portfolios. The paper is well-written, straightforward, and
methodologically sound. Therefore, I will interject in my discussion some new
evidence I have uncovered by distinguishing between trading and non-trading
day returns that may help direct future research toward an understanding of the
Monday effect, and more generally, day of the week and seasonal anomalies.

New York Stock Exchange Composite Index (NYSE) values were obtained as
of 10:15 a.m. and 4:00 p.m. (close) every trading day during October 1, 1974 to
December 9, 1983. In addition, opening and closing S&P Composite Index
(SP500) values for December 29, 1978 to December 9, 1983 were collected.
Excluding holidays and holiday-weekends, close to close returns are computed as
the natural logarithm of the ratio of successive closing index values. The close to
close returns are decomposed into trading and non-trading day returns. Trading
day returns are calculated from close to previous open (or 10:15 a.m.) index
values. Non-trading period returns are computed from open (or 10:15 a.m.) to
previous close index values.

Monday close to close returns for NYSE and SP500 are on average negative
as reported by Keim and Stambaugh [2]. However, all of the negative average
return for NYSE and SP500 occurs during the non-trading period from Monday
open to previous Friday close. We dub this the weekend effect. In particular, the
average Monday close to close returns for SP500 (NYSE) are —.1097 (—.0554)
percent whereas the corresponding Monday open to previous Friday close aver-
ages are —.1283 (—.0738) percent.? Thus, the Monday effect discovered by French
[1] and updated by Keim and Stambaugh [2] may actually be a weekend effect.

* The Amos Tuck School of Business Administration at Dartmouth College.

1 All of the results to follow are contained in Rogalski [4].

2 The SP500 close to close Monday mean of —.1097 percent for 1979-1983 is similar to the Monday
average of —.1016 for 1978-1982 reported in Table 1 of Keim and Stambaugh [2].





