by Bruce I. Jacobs and Kenneth N. Levy

Calendar Anomalies: Abnormal
Returns at Calendar Turning Points

There is overwhelming evidence that abnormal equity returns are associated with the turn of
the year, the week and the month, as well as with holidays and the time of day. These returns
are not unique to one historical period, nor can they be explained by considerations of risk or
value.

Tax-loss selling at year-end, cash flows at month-end and negative news releases over the
weekend may explain some of these return abnormalities. But human psychology offers a
more promising explanation. Calendar anomalies tend to occur at turning points in time.
While these artificial moments have little economic significance, investors may deem them
important, and behave accordingly.

The question remains why these effects, which have been recognized for some years, have
not been arbitraged away. Trading costs are, of course, an impediment. A portfolio manager
would not consider liquidating an entire portfolio on a Friday merely in order to avoid
experiencing relatively poor weekend returns. But planned trades can be scheduled to take
advantage of calendar-based return patterns. Calendar effects should be of particular

importance to traders.

ALENDAR ANOMALIES have long

been part of market folklore.' Studies of

the day-of-the-week, holiday and Janu-
ary effects first began to appear in the 1930s.”
And although academics have only recently
begun seriously to examine these return pat-
terns, they have found them to withstand close
scrutiny.

Calendar regularities generally occur at cusps
in time—the turn of the year, the month, the
week, the day. They often have significant
economic impact. For instance, the "“Blue Mon-
day” effect was so strong during the Great
Depression that the entire market crash took
place over weekends, from Saturday’s close to
Monday’s close. The stock market actually rose
on average every other day of the week.

Calendar anomalies are often related to other
return effects. For instance, some calendar
anomalies are more potent for small than for

1. Footnotes appear at end of article.

Bruce Jacobs and Kenneth Levy are principals of Jacobs Levy
Equity Management, Fairfield, New Jersey.

large capitalization stocks. While analysis of
cross-sectional effects requires fundamental da-
tabases—a relatively recent innovation—the
study of calendar anomalies requires only time-
dated records of market indexes. Hence calen-
dar anomalies can be tracked historically for
much longer periods than effects requiring fun-
damental data.

The availability of a century of data brings
enormous statistical power for testing calendar
effects, but it also increases the likelihood of
data-mining. If enough patterns are tested,
some will appear significant merely by chance.
In exploring calendar anomalies, therefore, sig-
nificance levels must be properly adjusted for
the number of hypotheses examined, out-of-
sample tests should be encouraged, and only
plausible hypotheses considered.?

Calendar regularities appear to be even more
aberrant than cross-sectional return effects. A
skeptic, for instance, might assert that low P/E
stocks provide outperformance simply because
of their greater riskiness; this argument can be
deflected, but it requires potentially controver-
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sial assumptions about risk modeling.* Others
might claim that the low P/E characteristic mere-
ly proxies for value (although this argument can
also be rebutted).® Risk or value considerations
appear insufficient to explain calendar anoma-
lies such as the day-of-the-week effect.
Because calendar anomalies appear relatively
easy to exploit, their continued existence seems
inexplicable. To arbitrage the P/E effect, for
example, investors would have to increase their
demand for low P/E stocks; psychological con-
siderations may inhibit investors from doing
s0.® But to arbitrage the time-of-day effect, inves-
tors merely have to schedule discretionary
trades at a more advantageous time of day.
Calendar anomalies are difficult to exploit as a
stand-alone strategy because of transaction cost
considerations. For instance, full capture of the
day-of-the-week effect would require 100 per
cent turnover per week. Calendar return pat-
terns can, however, be of benefit in timing a
preconceived trade. While cross-sectional re-
turn effects, such as low P/E, might be useful to
portfolio managers in selecting stocks, calendar
anomalies may be of greater interest to traders.’

The January Effect

The turn of the year is a special time for the
stock market. Most individuals have calendar
tax years, and many firms close their books at
this time. The turn of the year represents a clean
slate for government, business and consumer
budgeting, as well as for purposes such as
investment manager performance evaluation.
Additionally, investors’ cash flows may be jolt-
ed by bonuses, pension contributions and holi-
day liquidity needs.

Stocks exhibit both higher returns and higher
risk premiums in January.® These results have
been corroborated in many foreign markets.”
But the higher returns accrue primarily to small-
er stocks. January does not appear to be an
exceptional month for larger-capitalization is-
sues. "’

January seasonals have been noted in returns
to a variety of stock characteristics, including
size, yield and neglect.'' Returns to small size,
for example, occur at the turn of the year—
specifically, on the last trading day in December
and the first four trading days in January."? The
magnitude of this effect can be substantial. Over
these five trading days from 1970 to 1981, small
stocks provided an average return of 16.4 per
cent, compared with 1.9 for large stocks.'?

It is vital to disentangle interrelated effects in
attributing returns to stock characteristics in
order to identify properly underlying sources of
return. Disentangled return attributions are re-
ferred to as “pure” returns, because they are
purified of other related effects. After “purifica-
tion,” two effects emerge strongest in January.

‘One is a return rebound for stocks with embed-

ded tax losses, especially those with long-term
losses. The other is an abnormal return to the
yield characteristic, with both zero-yielding and
high-yielding stocks experiencing the largest
returns.

Other January seasonals appear to be mere
proxies for these two effects. In fact, pure re-
turns to smaller size (after controlling for other
factors) exhibit no January seasonal at all. There
is also evidence of January selling pressure for
stocks with long-term gains, apparently due to
the deferral of gain recognition until the new

year. '

Rationales

The most commonly cited reason for the
January return seasonal is tax-loss-selling re-
bound.'® That is, taxable investors dump losers
in December for tax purposes, and the subse-
quent abatement of selling pressure in January
explains the higher returns. The tax-loss expla-
nation has been found to be consistent with
returns in many foreign equity markets and for
other asset classes, such as corporate bonds.'®

But the tax-loss hypothesis does not seem
fully satisfactory. First, there is little evidence
that selling pressure near year-end is strong
enough to account for the rebound.'” Second, it
is not clear why rational investors would await
the new year to reinvest, although temporary
““parking”’ of proceeds in cash could account for
the observed seasonality.'® Third, it seems sub-
optimal for investors to wait until year-end to
transact. Until the Tax Reform Act of 1986,
short-term losses sheltered more income from
taxes than long-term losses. It would thus have
been preferable to establish tax losses before an
asset’s holding period became long term.'
Also, the tax-loss theory would predict a larger
rebound for stocks having short-term losses, yet
the January rebound is stronger for stocks with
long-term losses.?’ Fourth, market returns prior
to the imposition of the U.S. income tax, and
returns in a few foreign countries, appear incon-
sistent with the tax-loss explanation.”' In any
case, sophisticated investors should anticipate
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predictable price patterns and arbitrage them
away.

Tax-loss-selling pressure might be expected to
be stronger in down-market years, when losses
are more prevalent. Also, higher taxable in-
comes or higher tax rates may strengthen tax-
loss taking. Current evidence of such relation-
ships is rather weak.*

Another rationale for the January effect is
year-end “windowdressing.”? In this view,
some portfolio managers dump embarrassing
stocks at year-end to avoid their appearance on
the annual report. Similar stocks are repur-
chased in the new year, resulting in the January
effect. This argument also begs the question of
countervailing arbitrage.

A January risk seasonal might explain the
higher returns at the turn of the year. In fact,
beta (systematic risk) and residual risk for small
firms rise in January.** According to the Capital
Asset Pricing Model, only systematic risk earns
compensation. While the January increase in
beta for small firms is approximately 30 per
cent, it is insufficient to explain the January
return seasonal.

Moreover, risk appears to be priced only in
the month of January. In all other months, there
is no significant relation between risk and re-
turn, whether risk is measured in a CAPM or
APT framework, or even without appealing to
any particular asset pricing model. This re-
mains a mystery. Foreign evidence on the point
is mixed. In some countries, risk and return
patterns do not coincide, belying the risk expla-
nation for return seasonality.?®

Alternatively, the January return seasonal
may be compensation for bearing informational
risk.”” The seasonal may stem from the reduc-
tion of uncertainty associated with the dissem-
ination of information after the close of the fiscal
year, especially for small, neglected firms. But
informational risk is not resolved precipitously
at the turn of the year. Furthermore, a study of
firms with non-December fiscal years presents
stronger evidence.”® Such companies do not
experience a return seasonal at the turn of their
fiscal year, as informational risk is resolved, but
rather at calendar year-end. Thus informational
risk appears to be an inadequate explanation of
the January seasonal.

Cash-flow patterns at the turn of the year may
produce the return seasonal. Annual bonuses
and holiday gifts might be invested in the stock
market, along with year-end pension plan con-

tributions. Also, savings spent on holiday con-
sumption may in part be replenished. In Japan,
where bonuses are paid semiannually, equities
exhibit seasonals in January and June.? Once
again, this predictable return regularity could be
arbitraged.

Novel cognitive psychological approaches, in-
cluding Prospect Theory and Procedural Rationali-
ty, offer substantial insight into market behav-
ior.*® Once we entertain the notions that
investors are loathe to admit mistakes, tend to
“frame’” decisions, have finite mental capacity,
and generally behave in rather human ways,
seemingly irrational market behavior is demys-
tified. For instance, Prospect Theory is consis-
tent with the predilection of investors to defer
tax trading until year-end and the finding that
long-term tax-loss selling is stronger than short-
term. These behaviors arise from the use of
year-end tax planning as a justification for ad-
mitting mistakes and from the tendency to ride
losers too long. Procedural Rationality also of-
fers clues into behavioral causes for January
anomalies, such as the abnormal performance
of both zero and high-yielding stocks.

The Turn-of-the-Month Effect

Recent academic studies demonstrate anoma-
lous returns at the turn of each month, vindicat-
ing the claims of practitioners.’’ While not as
dramatic as the January effect, this anomaly is
substantial. In fact, turn-of-the-month returns
have alone accounted fully for the positive re-
turns generated by the stock market.

Figure A plots average returns to the Dow
Jones Industrial Average for trading days near
month-end for the period 1897 to 1986.%> Re-
turns are high for each trading day from the last
day in the previous month (denoted as day -1)
to the third trading day in the current month.
These four trading days averaged 0.118 per
cent, versus 0.015 per cent for all trading days.
While this anomaly has existed for almost a
century, it has weakened somewhat in the most
recent decade. It has, however, been docu-
mented in periods both before and after those in
which it was first identified; this “out-of-sam-
ple”” evidence rebuts allegations of data-mining.

Might the turn-of-the-month effect merely
proxy for other anomalies? Studies have reject-
ed January, day-of-the-week, holiday, tax-loss-
selling and size effects as underlying causes.*
Methodological deficiencies seem an unlikely
explanation, as various studies have controlled
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Figure A The Turn-of-the-Month Effect (average daily returns)
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Data from ). Lakonishok and 5. Smidt, ”Are Scasonal Anomalies Real? A Ninety-Year Perspective” (Johnson working paper # 87-07,

Cornell U., May 1987).

for dividends, pricing errors and outliers. Also,
risk, as measured by standard deviation of
market returns, is no higher at the turn of the
month.

Some practitioners have suggested month-
end portfolio rebalancing as a possible explana-
tion; investors may reinvest accumulated cash
dividends at this time. A more convincing ratio-
nale is based on higher month-end cash flows,
such as salaries. An interest-rate seasonal to
Treasury bills maturing at the turn of the month
has been attributed to investor cash-flow con-
siderations.* Increased demand for equities at
month-end might produce the observed return
regularity.

The timing of earnings announcements may
provide additional insight. While companies
often disclose good news voluntarily, the publi-
cation of bad news is often suppressed until the
next mandatory quarterly report.>* Moreover,
good earnings reports tend to be released faster
than bad ones. Some observers have suggested
that the positive returns around the first of each
month reflect a clustering of positive earnings
announcements.”® But while good earnings
news is predominant in the first half of the
month, it is not concentrated in the first few
days, when the return seasonality occurs. Also,
excluding earnings report months from the
sample diminishes the effect, but does not elimi-
nate it.*’

The absence of countervailing arbitrage re-
mains a puzzle.

The Day-of-the-Week Effect

Stock returns are intimately tied to the day of
the week. The market has a tendency to end
each week on a strong note and to decline on
Mondays. This pattern is deeply ingrained in
folk wisdom, as evidenced by the recent book
Don't Sell Stocks on Monday.*® 1t is often referred
to as the “weekend’” or “Blue Monday” effect.

Figure B illustrates average daily returns of
the S&P composite for each day of the week
from 1928 to 1982.% Monday is the only down
day, and is significantly different statistically
from all other days. The last trading day of the
week—Friday in five-day weeks and Saturday
in six-day weeks—has a substantial positive
average return.

The economic magnitude of the effect is not
trivial. For an equity portfolio with a cash flow
of $100,000 per week, for example, switching
the sale day from Monday to the previous
Friday might earn an additional $14,700 per
annum.*’

As with the turn-of-the-month effect, re-
searchers have recently verified the existence of
this anomaly in both earlier and later periods
than previously studied.*' The robustness of the
day-of-the-week effect across time periods at-
tests to its stability and defuses any data-mining
criticism.

Day-of-the-week patterns also exist in other
U.S. markets. Because stock option and stock
index futures prices are anchored by the under-
lying spot market, a day-of-the-week effect for
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Figure B

The Day-of-the-Week Effect (average daily returns)
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these derivative securities would not be surpris-
ing. Such effects have been found in both mar-
kets, even though low transaction costs in the
futures market facilitate arbitrage of this effect.*
The U.S. Treasury bill and bond markets also
display a weekly pattern similar to that of the
equity markets. Most notably, Monday returns
are negative, and more negative for longer
maturity instruments.*

A day-of-the-week effect is also present in
many foreign equity markets, again with weeks
ending strong and opening down, and in for-
eign exchange rates, which do not offset the
local currency equity return patterns from the
perspective of a U.S. investor.** A pattern re-
markably similar to the day-of-the-week effect
has even been identified for orange juice fu-
tures.*> We must thus be cautious in evaluating
potential explanations that rely on institutional
features peculiar to the U.S. stock market, such
as settlement procedures, specialist behavior or
dividend patterns.

The day-of-the-week effect is related to other
anomalies. The weekly pattern is stronger for
smaller-capitalization stocks. In fact, 63 per cent
of the small-size effect occurs on Fridays.*®
There are conflicting findings on the day-of-the-
week effect in the month of January.*’ Interac-
tion of day-of-the-week with holiday and time-
of-day regularities are discussed below.

Rationales

Measurement error has often been suggested
as a cause of the observed pattern, especially
because the effect appears stronger for smaller-
capitalization stocks. But this possibility has
been rejected by many researchers.*® For exam-
ple, an upward bias in Friday closing prices can
be dismissed as an explanation because the
correlation between Friday and Monday returns
is positive and the highest of any pair of days.
Also, a Monday decline is even more likely than
usual after a Friday decline. Explanations in-
volving specialists, such as the frequency of
closing at bid versus ask prices, have also been
rejected by studies utilizing only over-the-
counter bids and by others using markets with
different structural characteristics.*”

Attempts have been made to test various
value-based explanations for the day-of-the-
week effect. The obvious hypotheses that re-
turns accrue during trading time or during clock
time are easily rejected.’® One study found the
day-of-the-week effect to be subsumed by op-
tions expiration, unexpected inflation and earn-
ings surprise events.”' But options, money sup-
ply announcements and other explanatory
measures utilized did not exist early in this
century. Moreover, the one year examined in
this study—1978—was perverse, in that Mon-
days were on average up and Fridays down.
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Others have proposed trade settlement rules
as a partial explanation for stock value fluctua-
tions across days of the week.’?> While this
rationale has theoretical appeal, the day-of-the-
week effect predates the 1968 advent of current
settlement procedures. The anomaly also exists
in foreign countries where settlement proce-
dures alone would predict different weekly re-
turn patterns. Furthermore, the effect has been
stronger during periods of lower interest rates
when, according to this theory, it should have
been weaker.*® Finally, the large magnitude of
the effect clearly swamps an interest-based, or
even a dividend-based, explanation.

Similar arguments apply to explanations
based on inventory adjustments. Short-sellers
might, for peace of mind, cover positions prior
to the weekend, and short again on Monday
mornings. Specialists might close trading on
Fridays at ask prices. Investors might be more
inclined to throw in the towel after a weekend
of introspection.>* One problem with such ratio-
nales is that they seem insufficient to account
for the ubiquitous nature of the anomaly. Day-
of-the-week effects are evident over the entire
century for which we have data, in spite of
changing trading mechanics, short-sale regula-
tions, methods of investment management and
even modes of communication. Furthermore,
the anomaly is present in foreign equity mar-
kets, as well as other asset classes.

Risk considerations also seem inadequate as
an explanation of the day-of-the-week effect. It
is difficult to conceive of any market risk factor
that could have varied so systematically over
the past century as to produce the observed
return regularity. The standard deviation of
Monday returns is the highest of all days, but
only slightly above average. If risk determined
daily returns, Monday would be an above-
average day.

Explanations rooted in human nature show
promise. For example, in experimental market
games conducted by psychologists, an effect
similar to the day-of-the-week has been ob-
served around trading halts.” The day-of-the-
week effect has recently been related to the
human tendency to announce good news quick-
ly and defer bad news. The pattern of earnings
and other announcements over the week may
actually drive the observed return effect.”® We
indicated earlier that the entire market decline
of the Great Depression occurred on average
over weekends. Not coincidentally, most bad

news, such as bank closings, was released after
the Saturday close to allow the market to “ab-
sorb the shock’” over the weekend. As a more
recent example, the 1987 string of insider trad-
ing indictments were generally announced after
the market close on Friday.”’

The Holiday Effect

The unusually good performance of stocks prior
to market holidays was first documented over
the 1901-32 period and has since become an
article of faith among many practitioners. Re-
cent academic studies confirm the existence of
the holiday effect.

Figure C plots the average return for the day
prior to each of the eight market holidays for the
period 1963 to 1982.°* The average pre-holiday
return of 0.365 per cent dwarfs the average
regular-day return of 0.026 per cent. In fact, 35
per cent of the entire market advance over this
period occurred on just the eight pre-holiday
trading days each year.

Another study examining both earlier and
later periods confirmed the existence of the
holiday anomaly.*® This study also identified a
holiday-related phenomenon occurring from
December 24 to 31 each year. Not only Christ-
mas and New Year’s Eve, but also the days
between the holidays exhibit exceptional re-
turns. In fact, the average cumulative return for
just these eight calendar days is a remarkable
1.6 per cent. This year-end rally was identified
in the Dow and may reflect windowdressing in
Blue Chip issues towards year-end. In any case,
the dollar magnitude of this year-end, large-
capitalization-stock rally is several times the
magnitude of the more well-known January
small-size effect.

The holiday anomaly appears fairly stable
over time. In the most recent decade, however,
pre-holiday returns have not been exceptional.
Nevertheless, the effect does not appear to be a
statistical artifact. For instance, it is not driven
by outliers, as 75 per cent of pre-holiday days
are up, versus only 54 per cent of all trading
days.®

The settlement process, discussed as a poten-
tial explanation for the day-of-the-week effect,
has complex implications for fluctuations in
value around holidays.®' For example, this the-
ory predicts a high Thursday return preceding a
Friday holiday, which is what occurs. But it
predicts a lower-than-average Friday return pre-
ceding a Monday holiday, and this is not consis-
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Figure C

The Holiday Effect (average pre-holiday returns)
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tent with empirical results. Moreover, the mag-
nitude of any value changes occurring because
of settlement procedures is much too small to
account for the holiday effect.

Abnormal pre-holiday returns are not attrib-
utable to increased risk. In fact, the standard
deviation of pre-holiday returns—0.609—is less
than the non-holiday volatility of 0.783 per
cent.®

Another perspective is afforded by holidays
not associated with market closings, like St.
Patrick’s Day or Rosh Hashanah. Such days do
not experience abnormal returns.®’ The absénce
of anomalous returns may be due to the lack of a
trading break or to a lower level of festivity than
that associated with major market holidays.

In a class by itself—almost considered the
antithesis of a holiday by the superstitious—is
Friday the 13th. Studies examining this day
have had conflicting results. Over the 1940-84
period, the Dow was up as frequently on Friday
the 13th as on a regular Friday.* For the 1962-
85 period, however, the return for the CRSP
index was significantly negative on this day.%
There are several ways of reconciling these
findings. Possibly the market has become more
superstitious in recent years. Perhaps the large-
capitalization Dow stocks are less susceptible to
irrationality than smaller stocks. Also, the up-
versus-down-day measure utilized in the first
study may be less appropriate than percentage
returns. If stocks suffer on Friday the 13th,
market psychology would appear to be the
likely culprit.

Holiday effects interact with other anomalies.
The holiday effect appears to be stronger for
smaller stocks.®® It also swamps the day-of-the-
week effect. Monday returns preceding a Tues-
day holiday are on average positive.%” After
controlling for the holiday effect, the best day of
the week shifts from Friday to Wednesday.5®
The high frequency of holidays falling on Satur-
day, Sunday or Monday benefits the previous
Friday’s return.

One potential hypothesis is that pre-holiday
returns represent another manifestation of re-
turn abnormalities around trading halts, such as
weekends. There are important differences,
however. While Mondays are on average down,
the day after a holiday does not exhibit unusual
returns.®” Also, the holiday effect is two to five
times the strength of the last-trading-day-of-
the-week effect, which suggests that more than
a simple trading halt is the cause.”

Another possibility is that holiday euphoria
leads to short-covering and general buying
pressure. But there is little evidence of a market
correction as holiday spirits subsequently sub-
side. While no fully satisfactory explanation of
the holiday effect has yet surfaced, psychologi-
cal reasons appear to be the most promising.

The Time-of-Day Effect
Stock returns exhibit intraday, as well as inter-
day, patterns. The advent of real-time pricing
databases has only recently allowed academic
scrutiny of these effects.

Figure D plots cumulative returns, at 15-
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Figure D The Time-of-Day-Effect
0.3
o
z 0.2 < e e
ot ursday Wednesday e
& XXX .'0';'.\“°°°°o. :.:
~ . '.00005_'00.. ®%e00q0 ®ese, .
g ..o:. ...,...'.”o.o...",,“:.?.'_o_ﬂ ................ .‘ . -o.......:;:
0.1 = e L., et e : . P -
;q?.) :'.....o... ....... ‘(—-Fnday ....000.... -9..‘._...'0:
[ ]
& o> ..°0. X L TY L AT
g “‘ ® 0000 % Tuesday
S
& N
Py 0.0
>
=
=
=]
g
3
-0.1f
Monday
2T T T T r T T T vV r T T T T T 7T ¥ T VT
10:00 11:00 12:00 1:00 2:00 3:00 4:00
Time of Day
Data from L. Harris, “A Transaction Data Study of Weekly and Intradaily Patterns in Stock Returns,” Journal of Financial Economics, 16, 1986,
pp- 99-117.

minute intervals throughout each trading day of
the week, for a recent 14-month period on the
NYSE.”" Tuesday through Friday exhibit similar
patterns: Prices rise for approximately the first
45 minutes, the bulk of the trading day is flat,
and another rally takes place in the last 15
minutes of the day. The strong opening is
roughly attributable to the first three trades of
the day in each stock, while the strong close is
due primarily to the last trade. On Monday, in
contrast, prices during the first 45 minutes of
trading are down sharply, while the rest of the
day resembles the other days of the week.

The time-of-day anomaly has been fairly sta-
ble in recent decades, except that the “weekend
effect’” component has been moving up in time.
Prior to 1968, the weekend effect took place all
through the trading day on Monday, with every
hour’s return being negative. Since 1974, the
effect has shifted forward in time to the week-
end, with only the first two hours of Monday’s
trading being down in price.”* This day-of-
week/time-of-day interaction is also related to
the size effect. Most of the weekend decline
occurs prior to Monday’s open for large-capital-

ization stocks, but continues into Monday
morning for smaller stocks.”* Also, the closing
price anomaly has been found to be robust
across days of the week but stronger at the turn
of the month.”

One study analyzed the close-of-day anomaly
in great detail.”” It found the average return of
the last trade to equal 0.05 per cent, or 0.6 cents
per share. The return was higher, however, the
closer the final trade to the close of business.
Final trades occurring after 3:55 p.m. averaged a
0.12 per cent return, or 1.75 cents per share.

The closing-price anomaly is unrelated to
whether a stock has listed options or is traded
on a regional exchange beyond the NYSE clos-
ing time. Results are not due to data errors,
because there is little evidence of return rever-
sals at the following open. The effect is robust
over time and-not attributable to outliers.

Do fundamental values rise at the open and
close, causing the observed return pattern? Un-
anticipated good news towards the close might
not be fully reflected in prices until the next
morning, particularly if specialists dampen the
rise in order to maintain orderly markets.’® Of
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course, this would not explain Monday morn-
ing negative returns. And what might account
for a rush of good news just before the close?
While stocks that trade right at the close experi-
ence the largest day-end effect, those that do
not trade near the close do not catch up by
morning. This seems to rule out the possibility
that marketwide good news accounts for the
day-end return anomaly.

There is a relation between risk and intraday
returns. The unusually high opening and clos-
ing returns are more variable than returns dur-
ing the rest of the day.”” Theories have been
proposed that may account for the observed
pattern in riskiness.’® If investors are averse to
volatility, they would require higher expected
returns at the open and close. But the risk
increase is insufficient to explain the magnitude
of the observed return effect. Furthermore,
Monday morning negative returns run counter
to this hypothesis.

The open differs from the balance of the day
in some important respects. Opening prices are
determined by a market call, unlike the continu-
ous market-making process the rest of the day.
Also, orders at the open are heavily influenced
by foreign investors. While opening returns
exhibit greater dispersion, are less normally
distributed and more negatively autocorrelated
than other returns, it remains unclear why any
of these differences would result in the morning
return anomaly.””

Closing prices are also special. They are uti-
lized for valuing portfolios, for performance
evaluation, as strike prices for program trades,
and for settling options and futures contracts at
expiration. They are the prices reported in the
press and stored in databases. For all these
reasons, closing prices might be likely candi-
dates for manipulation, possibly causing the
day-end return anomaly. However, volume for
day-end trades is not abnormally small, as
would be the case if someone were painting the
tape.%

Those who must purchase a stock on a given
day might conceivably rush to beat the closing
bell, thus placing upward pressure on prices.
But the converse should hold for sellers. As the
day-end price effect is stronger at the turn of the
month, windowdressing might play a role.
Also, about half the effect is attributable to
changes in the frequency of trades at bid versus
ask prices near the close, but the cause of this
distributional shift remains unknown.®!

As with the holiday and day-of-the-week ef-
fects, the day-end return anomaly may relate to
the impending trading halt. As psychological
experiments have demonstrated, there may be a
behavioral predisposition to bid up prices prior
to the close.

Conclusion

The existence of abnormal returns at calendar
turning points is indisputable. Moreover, these
effects are not implausible. A return regularity
occurring at an arbitrary time on an arbitrary
day might justifiably be regarded with suspi-
cion. But calendar anomalies occur at cusps in
time. These turning points have little economic
significance, but they apparently evoke special
investor behavior. Psychology appears to offer
the most promising explanations for this behav-
ior.

While cross-sectional return effects should be
of interest to portfolio managers, calendar ef-
fects may be of greater interest to traders. Both
classes of anomalies have important implica-
tions for market efficiency. B
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