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vas ist das?*

The turn-of-the-year effect and the return premia of small firms.

Richard Roll

or eighteen consecutive years, from 1963
through 1980, average returns of small firms have been
larger than average returns of large firms on the first
trading day of the calendar year. That day’s difference
in returns between equally-weighted indices of
AMEX-listed and NYSE-listed stocks has averaged
1.16% over the 18 vears. The t-statistic of the differ-
ence was 8.18. For the 18 calendar years available on
the current CRSP tape, the equally-weightedindex re-
turn exceeded the value-weighted return on the first
trading day of every year. The mean difference in re-
turns was 1.19% and the t-statisdc of the difference
was 8.39. Although data on equally-weighted returns
are not yet available for the first days of January in 1981
and 1982, the same results seem to have obtained; the
advanceidecline ratio on these dates was NYSE 4a =
2,143, AMEX g = 2.388, NYSE gz = 1.671, AMEX a2
= 1.791.

This phenomenon was discovered by Donald
Keim {1981], who reported that small firm returns dur-
ing the month of January were significantly larger than
large firm returns and that the difference was not as
large during other months. Keim noted that January's
returns were concentrated in the first few days of the
month. Related resuits were reported by earlier
scholars and by market professionals. A January ab-
normal return phenomenon was examined in a pro-
vocative paper by Branch [1977]. The market profes-
sional’s viewpoint is illustrated by a study of the
“'year-end raily” in the annual Stock Trader’s Almanac,
Hirsch {1970, p. 105].' Although neither of these latter
authors relate the turn-of-the-year effect to smail
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1. Footnotes appear at the end of the article.

firms, we shall see below that the two are dosely con-
nected.

The first thought of anyone brought up in the
tradition of efficdent markets is to ascribe such
phenomena to a non-exploitable cause. Previously, I
argued (1981] that the large average return difference
between small and large firms found by Banz [1981]
and Reinganum [1981] might be due to differences in
risk; but risk alone is not likely to explain a return
premium that is observed on the same date in ewery
year. Even if part of the average return differential is a
result of the greater riskiness of small firms, we cannot
ascribe the behavior observed around the first of the
year solely to this cause. :

What thenis responsible? In the sections below,
[ investigate a number of possible non-exploitable
causes — and dismiss them for lack of supporting
empirical evidence. A disturbing phenomenon for
effident markets theory will be reported: It mav persist
because of trading costs. '

THE TURN-OF-THE-YEAR EFFECT

In the hope of discovering a seascnai effect on
other dates that might suggest a cause of the January
1st effect, I calculated the mean difference in returns
between an equally-weighted index and a value-.
weighted index for the first 20 trading days and the last
20 trading days of every calendar month between July
1962 and December 1980, inclusive (the CRSP
availability period). The t-statistics for differences in
return indicated that no pericd except the period
around early January displayed an exceptional pre-
mium for small firms. There were occasional sig-
nificant t-values scattered throughout the year, but
thatis to be anticipated even when there are no differ-
ences in expected returns between small and. large
firms.

The 5 largest daily mean return differences and
the only daily differences in excess of 100% ({an-
nualized) occurred on 3 consecutive days: the last trad-
ing day of Decemnber and the first 4 trading days of




Jaruary. Mean return differences and their t-statistics
are reported in Table 1 for these dates.”

TABLE

Mean Return Difference, Equailv-Weighted (EW) Less Value-
weighted (VW) Index by Trading Day Around the First of the Year,
1963-1979
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The t-statistic is calculated from the standard deviation (across
years) of the return difference on the trading day indicated. There
were 19 December observations and 18 January observations. (The
CRSF tape begins in July 1962 and ends in December 1980}

Later days in January also display significant
small firm premia; during the next 10 trading days,
t-statistics exceed 2.0 on 8 days. Nevertheless, no
mean return difference on a later trading day in
January is as large as the mean return differences on
the first 4 days. As Table 1 shows, the very first day
displays the largest difference of all.

The positive small firm return difference on the
last day of December is unique. No other day in De-
cember displayed a large mean return difference. To
my knowledge, this is the first time that a last-day-
of-December small firm excess return has been
documented.’

To put the turn-of-the-year effect into perspec-
tive, the average annual return differential between
equally-weighted and value-weighted indices of
NYSE and AMEX stocks was 9.31% for calendar years
1963-1980 inclusive. During those same years, the av-
erage return for the 5 days of the turn-of-the-year {last
day of December and first 5 days of January} was
3.43%. Thus, about 37% of the entire yearly differen-
tial appears to occur during just 3 trading days; 67 % of
the annual differential occurs during the first 20 trad-
ing days of january (which is almost the whole
month), plus the last day of December.

DISMISSAL OF SOME POSSIBLE SPURIOUS CAUSES

OF THE TURN-OF-THE-YEAR EFFECT.

In searching for a non-exploitable cause of this
unusual pattern, one might posit some peculiarity as-
sociated with year-end exchange trading or with data
base construction around the calendar year end.
Reasonable possibilities seemed to include:

a. Data base errors in CRSP might be assodated with
annual tape updating;

b. New listings might be concentrated at the first of
the year and contain multi-day returns or an ex-
ceptional number of erroneous returns (because
the pre-iisting price was hard tc find or could only
be found on a distant date);

c. De-listings might be concentrated around the first
of the year and be assodiated with multi-day re-

__ turns (becausé distressed stocks trade in-

frequently), or

d. The mean returns might be polluted by a few secu-
rifies which had ‘phony’” transactions. For exam-
ple, a closely-held firm might have a first-of-year
price recorded for valuation or tax purposes. (Ad-
mittedly, there would seem to be little 2 prior
reason for such events to dispiay abnormally high
returns).

In checking out the listing and de-listing pos-
sibilities,  had the number of such firms printed outby
calendar date for every day covered in the CRSP data
base. There was no discernible pattern for new list-
ings. They occur uniformly over the calendar year,
although there are more new listings during years
with market upswings.

De-listings, however, occur more frequently
near January 1. During several calendar years, there
were 8 to 13 de-listings during the first week In
January. This promised to be a solution to the puzzle,
since the last return included by CRSP could be a
post-de-listing return. CRSP explains that,

when a security was de-listed, suspended, or
halted, CRSP determined whether or not it
would have been possible to trade at the last
listed price. If no trade was possible, CRSP
tried to find a subsequent quote for the secu-
rity. If such a quote was available, CRSP used
this quote to compute a return for the last
period. . . . Fora ‘merger’event, .. . . thelast

. return ... includes the distributed
property . . . Foratotal liquidation event. . .
the last . . . return includes the liquidaton
distributions and the ‘final price.” CRSP
(1979, p. 10].

To ascertain whether the CRSP treatment of
de-listing {or of listing} is responsible for the turn-of-
the-year effect, an equally-weighted index was con-
structed excluding such events. The index excluded
the 5 daily returns prior to de-listing and the 5 returns
just after listing of any stock. For good measure, Talso
excluded all multi-day returns.

The results were indistinguishable from those
already reported. The small firm average premium ac-
tually increased slightly on the last day of December
and on the first 4 days of January.

In checking for CRSP errors and for the possi-
bility that a few outliers might be responsible for the
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results, the first step was fo compute the percentage of
firms with positive returns on the AMEX and NYSE
during the turn-of-the-vear, the last trading day of
Decemnber through the fourth trading day of January.
The results appear in Table 2. In most years, 12 out of
18, the frequency of positive returns was larger on the
AMEX. The prindpal feature to notice about both
NYSE and AMEX stocks, however, is that high aver-
age returns are closely assodiated with high frequen-
cles of positive returns. That is, more than just a few
stocks are causing high mean returns. These results

TABLE 2
Mean Returns and Frequency of Positive Returns During Turn-of-
the-Year
Tovsr | avex © wse | _amex | wrse . awey
mb - I
Yaar = HIMOER OF : FERCIHT ! .
SETURITIES POSITIVE | e e
RETURY
1952 [tz | sz £6.5 2.9 ‘[ 4.56 §.54
1363 it 87 a3 g | z.78 5.7%
1968|1174 a3 2.1 } 7 2.0 4.75
1985 [ 1192 eas g3 ;862 | 1.83 .40
1968|1273 25 g1, 7.3 1.81 §.52
1967 ;1267 243 55.8 . 0.5 ¢ 1.50 132
1266|1190 B .1 2.8 2.81 .2.54
1e59 1228 285 738 i 83.9 .78 0.1
1970 1236 1 M3 58.2 74.8 2.46 6.08
191 1338 1 ms 76.2 ‘ 83.1 1.58 3.29
i
197z | 1422 1082 75.4 79.4 1.0% 5.39
1973|1480 1116 i1 | sz 3.58 | 15.8
1074|1522 fo7e 93.0 ‘ 30.5 16.3 9.8
1ars | 1515 losF | 952 89.1 3.57 1.7
1976 [1s5m 395 | %2.3 | £9.8 1.09 4.59
t
1877 11516 944 N0 433 -2.83 0665
1978 (1525 385 0.0 | 859, 5.9 311
1979|1524 a1z 43,3 5.8 73 2.08
i ! i

a The turn-of-the-year is defined as the last trading day of December
and the first four trading days of January.

* Indicates the year for last trading day of December.

¢ Returns are for equally-weighted averages over the 5 trading days
constituting the hurn-of-the-year. They are not annualized. (An-
nualized returns would be approximately 32 times the numbers
reported.}
To be included int the average, a stock must have had at least one
recorded return during the just prior year — beginning with the
sixth trading day of that year and ending with the sixth from last
trading day of that year.

refute the cutlier theory and suggest also-that CRSP
errors are probably not responsible for the results.
Just to check further on possible CRSP errors, 1
printed out the 25 largest returns on each fanuary first
and checked them in the finandal press. No errors
were found in CRSP. On the cther hand, this checking
did disclese an interesting fact: Most of the large
turn-of-the-year returns were on extremely low-
priced stocks, many of which were selling for less than
$2 a share. A typical price pattern was: $1 per share on
every day during the last 2 weeks of December, then
an increase to 1Y on the last day of December (a daily
return of 12%: %), then another increase to 1% on

january 1 (a daily return of 22.2%). The price then
stayed at 1¥s for the rest of January. There was usuaily
some trading velume every day. The low-priced stock
effect corroborates the earlier results of Blume and
Husic [1973], who seem to have been early cbservers
of the phenomenon now known as the “small-firm ef-
fect.”

The upshot of this checking was thatif such low
prices contain errors, the errors were not induced by
CRSP’s transcription from the finandal press. Fur-
thermore, the number of such events and the sig-
nificant volume of trading make it unlikely that
“phony” transaction prices are responsible.

AN INEFFICIENT MARKET PHENOMENON?

Perhaps there is some other non-exploitable
explanation of these results. Since [ could not think of
one, it seemed worthwhile to consider the unthinkable
— that the market was not removing an cbvicus sea-
sonal regularity.

There is some suggestive supporting evidence
in the form of market folklore about the “end-of-the-
year rally.”” The Los Angeles Times, in commenting on
the market's behavicr on December 31, 1981, noted,

The year-end rally many traders had been
hoping for came late, and when it did appear,
starting in Wednesday’s [December 31] ses-
sion, it was unimpressive (section [V, page 1,
January 1, 1982).

It may have been "‘unimpressive’ to the Times but the
AMEX index return for the day was still 1.07% while
the NYSE index return was .296%.

The vear-end rally is supposedly a reaction to
“tax seiling’ (see Branch {1977] and Keim (1981]). The
argument goes as follows. There is downward price
pressure on stocks that have already declined during
the year, because investors seil themn to realize capital
losses. After the year’s end, this price pressure is re-
lieved and the returns during the next few days are
large as those same stocks jump back up to their
equilibrium values.

This argument is ridiculous, of course. If inves-
tors realized that such a pattern were persistent, they
would bid up prices before the end of the year and
there would be no significant positive returns after
January first. But, the argument might counter,
“There is indeed evidence of such speculative activity.
Prices start rising on the last day of December!”

Although we might want to rebut with “Why
not the next-to-last-day of December?”’, we are ob-
liged to test every theory, even one so patently absurd
as this, by the empirical strength of its predictions and
not by its assumptions or even by its external logic.
Accordingly, for each stock present on the last day of
December in each calendar year, | computed the re-



turn during that vear, excluding the first 5 and last 5
trading davs (in order to excise the “year-end rally.”)
Then a second return was calculated for the stock over
the 3 trading days from the last day of December
through the first 4 trading days of January in the next
calendar vear. | then computed a cross-sectional re-
gression between the two returns. Effectively, this
tests a trading rule for selecting stocks at the end of
December based upon their returns over the preceding
vear (there is no survivorship bias since the rule is not
triggered until the last day of December).

If the tax seliing pressure hypothesis is correct,
there should be a negative relationship between the
two returns; the results given in Table 3 are consistent
with the hypothesis. For AMEX stocks, the regression
coeffident is negative in every year and highly sig-
nificant in all but 1 year of the 19.

For NYSE stocks, the negative coeffidient is ac-
tually more significant in more years, 11 of 19, than the
coeffident for AMEX listed stocks. This is not attribut-
able entirely to the greater number of NYSE stocks in
the cross-section; the correlation coeffident was also
larger for NYSE issues in 7 of those 11 years.

Each vear's regression was cross-sectional, so
the. observations are not independently distributed.
To ascertain whether this may have resulted in an
overstatement of the regression’s significance, the

TABLE 3

Cross-Sectional Regressions Predicting Turn-of-the-Year Return.
by the Return Over the Preceding Year?

T
HYSE ! AMEX l | wysz AMEX

|
Precadin ! :
e ’ Regression £ slope l ‘ t-statistic  for Regression
coeffident | slope coeffident
1962 ‘ -ams |- ‘ ; - a8 E . 538
1663 o142 | -.0450 : | 275 1 - 8.5
1954 s | -.naz3 | . 5.0 | .10
1965 Sase | -4z ‘ 49 ] -390
1965 -073 ; -.0664 ‘ ‘ des | -8.2e
1967 .86 | .. 00756 i S 7.46 | - 158
1968 -.0236  -.0139 } I - R.53 | - 548
1968 -.0982 ‘ -.127 | 215,70 5 -14LS
1870 _.mamz L ..0778 ‘ | Soe | -
19t -.0418 | - . 0963 [ -3.41 3 -13.8
1972 sanT o - . - 6.36 | - 9.35
1973 L TR R [ v | 0.6 i - .86
1978 356 | -2 ‘ \ RTR ] 4.1
1875 20813 L -.028 i R 5.08
1976 ..ooesz | -.oe27 : | 651 | - 289
1877 -0 ‘ L ! : S 3.8 | <917
1978 San | s \ I
1973 N I L | 561 | - 2.9
1985 -.00472 | -, 006N i ; - 328 | -z.s

2 For every year except 1980, the turn-of-the-year return, R, in-
cludes the last trading day in December and the first4 trading days
in the January immediately foilowing. For 1980, oniy the last day in
December is incuded, since the CRSP tape ends on that date.

 For every year except 1962, the preceding vear’s rerurn, R,, covers
the entire year excuding the frst 5 and last 3 trading days. For
1962, only the jast half-vear is on the CRSP tape, so R, includes
that half year excluding the last 3 wading days.

 The regression equationis Ry, = & + 5R, j = 1,...N where N is the
number of stocks with available Ry's.

ross-sectional coefficients were averaged over the 19
vears and a standard error was computed from the 15
observations. Based on the assumption that the 19 ob-
servations constitute a random sample, a t-stafistic to
test for the significance of the mean coeffident was.
thereby obtained. .

Here are the results. For the NYSE, {foundb =
_.0325and t, = —3.28; for the AMEX, I found b =
—.0640 and t, = —4.41. If there was any doubt from
Tabje 3, this demonstrates that there is indeed a sig-
nificant negative relationship between the turn-of-
the-year return and the return over the preceding
year.* -

Eugene Fama pointed out that the slope
coeffidient in Table 3 could be interpreted as the frac-
tion of the negative return during the previous year
that is attributable solely to tax loss selling. A stock
with losses has declined because of unfavorable in-
formation, but it might then decline even further due
to tax selling. On average, there would be no rebound
from the information, but there would be a full recov-
ery from tax selling after the new year.

In addition to the cross-sectional negative rela-
tionship between the turn-of-the-year return and the
previous year's return for individual stocks, thereis a
negative intertemporal correlation between mean re-
turns. When the preceding year’s average return Has
been lower, there is a greater reaction in the average
during the turn-of-the-year. For NYSE issues, the
simple correlation is —.388 between the mean return
(equally-weighted) during the preceding year and the
mean return during the subsequent turn-of-the-year.
For AMEX issues the correlationis —.169, The simple
linear intertemporal regression between mean returns
is reported in Table 4.

Table 4 also reports the resuits when we limit
the sampie to stocks that had negative returns over the
preceding vear. If the tax selling hypothesis is correct,
such stocks should have greater returns during the
subsequent turn-of-the-year, because they represent
securities with larger tax losses. Of course, tax loss sell-
ing would not be limited to such stocks. Others with
positive returns over the entire year might still have
had losses over hoiding periods shorter than a year or
over longer holding periods.

Despite this caveat, the results in Table 4 show
indeed that stocks with negative returns over the en-
tire preceding year had higher returns around
January 1. They display a stronger intertemporal cor-
relation between mean returns. Again, AMEX stocks
declined more than NYSE stocks within this group,
and they rebounded more as well.

The year-by-year individual stock cross-
sectional regressions analagous to those reported in
Table 3, but limited to issues with negative returns
over the preceding year, had negatve and significant
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TABLE 4

The [ntertemporal Relation Between Preceding- Year Mean Return?
and Subsequent Turn-cf-the-Year Return.2 (N = 19 years, 1962-

1980 inclusive)
NYSE D oamer D ONYEE o AMEX

. :
| H
Freceaing Years “urn-pt-ine-feari NYSE | AMEL | YSE ! SMEX

AEGAESSION ¥ ¢ tegtatisrie far

=7
MEAM AETURR =~

£
SAMPLE %) SLIPE | Regressian Slepe

! i i i

anl 19.7
Thservations

Stocks with
Neqative
Aeturns T
During

sraceaing

Year i : i

2 The preceding vear's mean return, K, is an equally-weighted av-
erage of all stocks listed during the year, excluding the first 5 and
last 3 trading days. For 1962, only the last haif-year was avatlable.

" The turn-of-the-year mean return, R, isan equally-weighted av-
erage of all stocks during the last day of December and the first 4
days of January. For 1980, only the last day in December was avail-

able.
¢ These are the grand means (over 19 vears and cover individual

stocks). _ .
¢ The regression was R, = 4 + b R,.

coeffidents in every year for both exchanges. The
cross-sectional correlation coeffidents were more
negative in 11 of 19 years for the NYSE and in 10 of 19
vears for the AMEX than the corresponding coeffi-
cents using all stocks (regardless of the preceding
year’s return). In contrast, when the cross-sectional
regression was iimited to issues with positive returns
during the preceding year, the correlation was not as
negative in any year as the correlation using all obser-
vations. Also, in 9 years (out of 19) fcr the NYSE and in
5 years for the AMEX, the intertemporal correlation
was. positive between mean returns.

A dissertation by Dyi [1973] (summarized in Dyl
(1977)) examined the year-end pattern of prices and
trading volume for a subset of NYSE issues. Dyl found
that trading velume was abnormally high during De-
cember for.stocks that had experienced large losses
over the previous year. He found also that volume was
abnormally low for stocks that had experienced large
gains. This latter pattern was attributed to investors
“locked in”” by previous price appredation and
motivated to retain their shares unti after the New
Year in order to postpone taxes on realized gains.
Some further evidence about investor Hming of tax
loss selling is presented in the appendix.

Dvl [1973] reports significant abnormal January
returns for stocks that had experienced losses over the
previous year {cf. Table 4.3, p. 74, where an abnormal
return t-statistic of 3.38 is reported for the deale of
lowest previous-year’s-return stocks).

The apparent strength of the NYSE results

found by Branch [1977] and Dyl and confirmed here
raises a doubt that the year-end rally is really the
source of the turn-of-the-vear premium of small
stocks. It might appear plausible that the vear-and
rallv and the smail-firm premium are distinct
phencmena that just happen to manifest themselves
during the same season. The next section examines
this impertant question.

WHY DO SMALL FIRMS HAVE BIGGER YEAR-END
RALLIES AND HIGHER AVERAGE RETURNS?

Two questicns arise in connection with tax sell-
ing and the year-end rally as explanations of the
small-firm effect. First, why do small firms have bigger
vear-end rallies? Second, why is the small-firm vear-
end rally not offset by price dedlines during the re-
mainder of the year, thereby eliminating thelong-term
average return premium of smail firms?

There may be a simple answer to the first ques-
Hon: small firms are more volatile thanlarge firms. The
aoss-sectional distributien of observed returns has a
larger variance. Since the average long-run (expected)
return is positive, the greater variance implies that a
small firm has a higher probability of achieving 2
negative return over a given period; i.e., it is a more
likely candidate for tax loss selling.?

Small firms may have larger sales and earnings
volatilities because they have fewer preduct lines and
are less diversified. But whatever the source, the em-
pirical evidence supports the observation that their re-
turns are more volatile. During the 19 years on the
CRSP tape, the cross-sectional standard deviation, &,
of annual individual returns (excluding the first 5 and
the last 5 trading days) was larger for AMEX than for
NYSE issue in every year. The mean value of the ratio
@ awmex/Onvsg was 1.60, and the t-statistic of the differ-
ence between this ratio and unity was 6.70. In 14 of 19
years, the percentage of negative returns was also
larger for the AMEX issues. The mean value of the dif-
ference in negative percentages (NYSE-AMEX) was

—7.82, and its t-ratio was —3.31.

This evidence links tax loss selling to the small
firm effect. Larger returns during the furn-of-the-year
period accrue to small firms on average because they
are more likely to have registered losses during the
preceding year.

It is important to ascertain whether the entire
turn-of-the-year return is caused by tax selling or
whether smallness per se has an additonal effect. If
two different-sized stocks had declined by the same
percentage amount over the preceding year, would
their turn-of-the-year returns be equal or wouid ths
smaller firm have a higher return? I examined this
possibility using a ime series of pooled @oss-sectional
regressions. Both AMEX and NYSE issues were in-
cluded in the same model. For each year, individual



stock rurn-of-the-vear returns were regressed on their
preceding vear's returns plus an AMEX dummy. Inall
19 years, the preceding vear’s return had a negative
and significant coefficient. The least significant
t-statistic was —2.47, and the average was —11.1. The
time-averaged mean coefficent was —.060C with a
t-statistic of —3.68.

The AMEX dummy was included to measure
the marginal effect of smallness in addition to the ef-
fect of tax selling induced by negative returns over the
preceding year. The AMEX dummy had a positive
coefficient every yvear and a very significant t-statistic
in 17 of 19 vears. The mean t-statistic was 8.14. The
time-averaged mean coeffident was 2.66% with a
t-statistic of 7.94.

The results suggest that smallness has an effect
beyond that induced by higher volatility and con-
commitant tax selling, but there are reasons to hesitate
before reaching a definite conclusion. First, since the
preceding year’s return is nota perfect indicator of tax
selling, the regression is subject to an errors-in-
variables problem that could have allowed the AMEX
dummy to become spuriously important because itisa
proxy for larger variance of refurns. Second, the long-
term mean returns of small firms may be higher be-
cause they are more risky. Third, higher transaction
costs for small firms may allow a greater price effect
from tax selling and a higher turn-of-the-year re-
bound. In the next section, I shall examine this last
possibility in more detail.

Let us now turn to the second and more puzzl-
ing question asked above: Why are the large returns on
small firms during the turn-of-the-year period not
offset by lower returns during the rest of the year? In
fact, they are not. Mean returns during periods exclud-
ing the turn-of-the-year are also higher for small firms.
The average difference between AMEX and NYSE
equally-weighted returns was 3.66% over the 19 CRSP
sample years, excluding turn-of-the-year. Unlike the
AMEX/NYSE return difference during the turns-of-
the-year themselves, however, the t-statistic of the dif-
ference during the remainder of the year is only .614.
Also, in 10 years of the 19, the NYSE actually had a
higher return. :

Perhaps posing the question above reflects my
biases and training more than anything else. The
question seemed toarise naturally because (one would
think that) a high return in one calendar period must
be offset by a low returnin another because mean returns
are determined by risk and an invariably positive excess
return for a particular 5-day period certainly cannot be
explained by risk.® Thus, there should be some period
offsetting the turn-of-the-year returns. But if we are
contemplating the possibility that markets are not
effident, we might as well contemplate the possibility
that returns are not determined by risk. Bias, training,

and even logic seem weak in the face of such a puzzi-
ing phenomenon.

It is still possible, of course, that the long-term
average return premium of small firms s due to some
tvpe of risk, as yet unmeasured. The long-term pre-
mium accrues during two distingt calendar periods, a
modest-sized and statistically insignificant premium
over 30 weeks or soand alarge premium around every
New Year. Long-term investors would expect to re-
ceive both components. But why their total compen-
sation should be divided into these two parts is a puz-
zle. The dichotomy seems to be evidence against the
weak form of the efficient market hypothesis since the
seasonal could be exploited to bring a risk-adjusted ex-
cess refurn.

CAN TRANSACTION COSTS EXPLAIN WHY THE
TURN-OF-THE-YEAR PREMIUM IS NOT
ELIMINATED?

Small firms are often firms with low prices and
firms with low prices have large transaction costs. The
normal bidiask spread on small firms could conceiv-
abiy preciude arbitrageurs from expioiting the turn-
of-the-year pattern induced by tax selling. If the bid/
askspreadona low-priced stock were, say, 20% of the
average transaction price, most of the tax sales near the
year’s end would be purchased by the spedialist; the
majority of transactions would oceur near the iow side
of the bid/ask spread.

After the new year, the trading would revert to
the normal pattern of a roughly equal number of
buyers and seilers and an average ransacon price
close to the center of the bidiask spread. Although the
registered refurn across the turn- of-the-year would be
positive, the arbitrageur could not exploit it, because
he would have to buy at or near the spedalist’s ask
price. The size of the average return over the turn-of-
the-year is in a range that transaction costs could con-
ceivably explain.

Trading costs cannot explain why the long-term
average returns of small firms are so large: We still
need risk for that. Nevertheless, they could explain
why the small firm premjum arrives in two distinct
calendar periods and why that pattern has no ten-
dency to disappear. Whether or not actual bidiask
spreads are suffident to impede arbitrage requires
{and merits) further study.

The transaction cost explanation may seem
merely to push market inefficency back cne step. i
the bid‘ask spread is large, what s to preventan arbi-
trageur from entering a limit order at or just an eighth
above the spedialist’s bid? Then the next seller would
sell to the arbitrageur, and the latter would eventually
realize almost the full return that the specialist would
have realized. The key point is that the usual bidiask
spread, which is determined by volatility and volume
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of trading during normal periods, does not applv
when tax sellers are the predominant traders. Under
:hese conditions, the spread should narrow as arbi-
trageurs compete for what they know confidently will
be subsequent price increases. Of course, for low-
priced securities, such a narrowing is limited to I/, the
minimum possible spread.

There is also an informaticn hindrance to such
arbitrage. It may not be possible to tell for sure which
issues are going to have the most tax sellers. Unless the
stock is at its all-time low near the year's end, some
holders will have unrealized gains. Of course, a stock
that has had recent negative returns is more likely to
have tax sellers — but their number would be uncer-
tain and perhaps this risk, along with commisstons, 18
suffident to preciude full arbitrage.

In an attempt to investigate this question more
fuily, 1 tried a simple trading rule. The rule spedified
that purchases would be made of the first 1C {(alpha-
betical) stocks on each exchange that zchieved their
annuai low on the sixth from the last trading day.” The
stock would then be purchased on the second from last
trading day and sold at the close of the fourth trading
day of the new year. Before transaction costs, this rule
seemed to work very well indeed. For NYSE issues,
the mean return over 18 years was 6.89% for 5 days
{t-statistic =4.04), while for AMEX issues the meanre-
turn was 14.2% (t-statistic = 5.74). Note that the level
of mean returns on both exchanges and the excess
mean return of AMEX over NYSE are larger for this
selected group of stocks than for all stocks.

Itis difficult to obtain data on total trading costs.
Phillips and Smith [1980, p. 185] report percentage
spreads for NYSE issues that have options listed on
the Chicago Board Options Exchange. The percentage
spreads have a median of .56%, which is too small to
explain the returns of 7% and 14% for the trading rule.
On the other hand, stocks with listed options are the
largest firms, and one would expect them to have very
tow transacton costs. Phillips and Smith report a
mean percentage spread of 15 % for listed puts;
perhaps a listed put is anasset more similar in volume
and in volatility to a small stock.

More comprehensive data on trading costs are
reported in a recent paper by Stoll and Whaley [1982].
Dividing firms into 10 portfolios ranked by size, they
found that the smallest-firm portfolio had an average
bidiask spread of 2.93% for 1960-79 and an average
comumission rate of 1.92%. The round-irip trading
costs would thus amount t0 2.93 + 2 X 1.92 = 6.77%.
The comparable figure for the largest firm portfolio
was 2.57%.°

As a detailed exampie of the actual experience
likely under a rading rule, Table 5 presents daily data
for the 10 stocks chosen by the above rule at the end of
1978, This was a representative, recent, and slightly

below median vear for the trading rule, the average
return being 3.94% for the NYSE and 10.3% for the
AMEX. As Table 3 shows, the turn-of-the-year return
for NYSE issues was positive for 9 of the 10 firms and
zero for the other firm. One AMEX firm had a negative
return. {See the next-to-last column, labelled “CRSP
Turn-of-the-Year Five Day Return.”)

Although bid/ask spreads are not available on
days with trarlsacﬁons', information of a similar nature
is impounded in the frading spread, the difference be-
tween the day’s high and low transaction prices. It
new information about a stock is equally likely to be
favorable and unfaverable, the rading spread should
be no larger than the spedialist’s spread.”

The last column of Table 3 reports the turn-of-
the-vear return if a specuiator, following the trading
rule, purchased at the high side of the spread cn the
next-to-last day of the year and sold at the low side of

" the spread on the fourth trading day of January. For

NYSE issues, this reduced the mean return from
3.94% to 1.27%. If the trader were not an exchange
member, commissions would still have to be deducted
from the 1.27%. Although 1978 was a slightly below-
average year, it would appear that no profit remains,
at least for NYSE issues.

For AMEX issues, however, it might appear
that the trading rule would still turn a profit. The mean
return drops from 10.3% to 7.25% when the purchase '
and sale are at the high and low sides of the spread,
respectively. A gross profit of 7.25% would still be
larger than commissions. Yet, the data on volume of
transactions, also-given in Table 3, make it seem
doubtful that the trading rule could actually be im-
plemented. Notice that the volume is very low after
the first of January for all 10 AMEX stocks. For 3 stocks
out of 10, there iszero volume on the closing day of the
rule. (When such an event occurs, CRSP reports a re-
turn equal to the average of the bidiask spread). Evenif
a transaction had been initiated, there is no guarantee
that it would have occurred at the spedialist’s quote. A
small amount of speculation in such thinly-traded se-
curities would probably affect the quoted prices.
Nevertheless, an astute trader with a good floor broker
might make a small profit in AMEX issues.

The pattern of trading veolume on both ex-
changes is of some interestin its own right. Notice the
dramatic fall in volume on January 2 for most issues.
(Burlington Industries is an exception.) For low vol-
ume NYSE stocks and for all of the AMEX stocks,
year-end tax selling is clearly revealed in the volume of
trading.

RISK AND RETURN WITH SEASONAL DATA

If there is an annual seasonal in stock prices in-
duced by tax selling and if transactions costs prevent
artibrageurs from eliminating the seasonal, could svs-
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9 Average of bidiask price.

ternatic risk models still offer an explanation of the
long-term mean return, i.e., could the capital asset
pricing model’s beta or the arbitrage pricing model’s
beta vector stiil be the only numbers necessary to ex-
plain expected return?

It might at first seem unlikely that these modeis
would retain their exclusive explanatary power; we
have already noted, for instance, that the total vari-
ance, systernatic and non-systematic risk, is more
closely associated with the probability of tax seiling
pressure and thus with the turn-of-the-year positive
return than is systemadc risk alone. Non-systematic
variability helps explain the tax selling induced sea-
sonality, but the question now is whether it helps ex-
plain long-term average returns.

From a long-term perspective, systematic risk
could stll be the only thing that matters. Of course,

systematic risk estimates would be very biased with
data more frequent than vearly, and measuring sys-
tematic risk would be difficult with annual data be-
cause of the paudty of observations. Nevertheless, ifa
good annual-based estimate were obtained, it might
be suffident to explain mean returns.

To see why this couid be true, note that the an-
nual seasonal is of ne concern to any investor who
measures his results over exactly a one-year period.
The beginning and ending points of his year areirrele-
vant. His measurement period need not coincide with
the peaks of the seasonal. He will not attempt to trade
on the seasonal because of high transaction costs. He
will not attempt to measure systematic risk with fre-
quent data, because the seasonality will cause a
downward bias in smailer or more volatile firms. He
will, nevertheless, demand compensation for the
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contribution of each asset to the annual volatility of his
diversified portiolio’s return. The same argument is
true for an investcr whose holding peried is random.
Further investigation is required to determine whether
an investor with, say, a monthly horizon would also be
indifferent to the seascnality because of transaction
Costs.

In attempting to estimate long-term systematic
risk, we should keep in mind that techniques such as
ScholesiWilliams’ [1977] and Dimson's [197%] were not
designed for coping with seasonality. Applied to daily
or to menthly data, such techniques will not correct for
the turn-of-the-year effect and will not produce betas
that are unbiased estimates of true long- term betas. It
would appear that the only technique currently avail-
able is the use of annual data. This will yield error-
ridden estimates of systematic risk for individual se-
curities but atleast these errors canbe diversified away
in portfolios. Admittedly, estimates from annual data
will provide poor ability to assess the effect of adding a
particular asset to a portfolio.

SUMMARY AND CONCLUSION.

There is a striking annual pattern in stock re-
turns. Around the turn of the vear, average returns are
high in general and the average returns of small firms
are invariably greater than the average returns of large
firms. The pattern cannot be explained by data errors,
listings, de-listings, or outliers. Instead, itis dlosely as-
sodated with tax loss selling induced by negative re-
turns over the previous year. Transaction costs and
low liquidity probably prevent arbitrageurs from
eliminating the return seascnality. The presence of the
seasonality creates a substantial econometric problem
in measuring systematic risk and in testing risk'return
relationships.

APPENDIX

THE TIMING OF TAX LOSS SELLING
AND ITS EFFECT CON RETURNS

There is one final topic to consider in connection with
the tax loss selling hypothesis: If the turn-of-the-year refurn
is really a rebound from tax selling, we should observe nega-
tive returns during late December when that selling is taking
place. The Dyi [1973] evidence on trading volume seems to
suggest that December seiling does occur. Yet, December
displays no significant return, either positive or negative, fer
any day other than the last day, and ifs return is significantly
positive.

The absence of a significant December price deciine
might be explained as follows. Whena particular stock de-
clines during any earlier period (such a decline being caused
initially by unfavorabie news), a tax loss situation is created
immediately for investors who have purchased ata higher
price. The new lower price incorporates all informaton, in-
cluding the information that some investors now expecta tax
loss credit during the current year. This implies that De-
cember tax selling will be antiipated. In the absence of ef-

fective arbitrage, the price should dedline immediatelv and
remain depressed until the furn-of-the-year. No significant
negative returns should be cbserved in Decemper.

There is something of a puzzle in the large December
volume of stocks with empedded losses. Investors have an
incentive to realize losses immediately and not waitunal De-
cember. The expected return is posifive, $o an embedded
loss mav be offset by the normal price rise before the vear's
end. Furthermore, a sale and repurchase initates a new
qualificaion period for favorabie capital gains treatment.”
This suggests that the earlier a price decline, the less tax seil-
ing will occur near the year's end. Both the normal positive
return and exogenous purchases by non-arbitrageurs wil
dampen the effect of tax selling cver time.

To test for such a pattern, a time series of individual
stock cross-sectional multiple regressions was employed. In
each of the 18 vears, 1963-80, the turn-of-the-year return
was regressed coss-sectionaily on returns fromall twelve of
the preceding months. The multiple regression coeffidents
formed twelve different Hme seres, one corresponding to
each calendar month. The mean values and standard errors
from these Hme series were used te construct Figure 1.

FIGURE 1

Turn-of-the-Year Return as a Function of Returns in each of the
Twelve Preceding Months. Estimates of the Marginal Effect of Each
Month as a Percentage of the Total Turn-of-the-Year Rerurn: Froma
Time Series of Cross-Sectional Multiple Regressions 1963 - 1980
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As the figure shows, thereis a clear downward pattern;
the largest negative effect on the turn-of-the-year return
comes from the just-preceding December and the effect di-
minishes with more distant menths, (Although the pattern
is not strictly monctonic, the blips for July and September
are not significant.)

Each month from March through December has a
statistically significant negative impact. The t-statistics are



all in the 3.0 to 6.0 range. Februarv’s effect, though still

negative, would not be regarded as significant except at a

low significance level.

Perhaps the mest surprising effect is that of the preced-
ing January. It is pesitive and highly significant, with
t-statistics of 4.09 for the NYSE and 4.37 for the AMEX. This
would seem to be evidence against tax loss selling and in
favor of a simplie annual (unexplained) seasonal. Consider,
however, the fcllowing possibility: Since all stocks are vol-
atile, every year everv stock will bring a loss to some inves-
tors. Tax loss selling will therefore invariably occur to some
extent. More volatile stocks should have more invastors with
tax losses because of larger and more frequent price declines,
which are offset on average by larger and more frequent
price increases. The most volatile stocks should experience
greater tax loss selling every year. They should have larger
turn-of-the-year rebounds every vear as well. Thus, the
turn-of-the-year return will be positively related cross-
sectionally to the previous turn-of-the-year return. Since
much of the January return oceurs during the first few trad-
ing days, a positive impact will be observed for the January
return on the following vear's turn-of-the-year retum.

Support for this argument shews up in Figure 1. The
shaded bar at January is the 95% confidence region centered
on the multiple regression coeffident obtained for January
when the first four days of the year are excluded. The re-
maining days of |anuary do not have a significant impact on
the subsequent turn-of-the-year return. ,

The results of Figure 1 and the absence of statistically
significant negative returns in December both suggest that
investors do not wait untl Decernber for tax selling. The Dyl
voiume data. to the contrary, imply that atleast some inves-
tors wait. This is also suggested by the volume data in Table
5. Perhaps transaction costs inhibit selling imrnediately after
a loss and also make it difficult to detect the December price
impact of those who wait.

In an attempt tc detect late December selling with a test
more powerful than simply averaging returns by trading
day, I regressed the December returns {excluding the last
day) cross-sectionaily every year on the returns from each of
the preceding 11 months. The muitipie regression
coefficients formed 11 Hime series that were tested for sig-
nificant differences from zerc. For both NYSE and AMEX,
the averaged coefficients were positive for every month from
January through October. Most of the AMEX t-statistics
were above 2.0 and less than 3.0. For the NYSE, only 2
months had t-statisdcs above 1.6. (See Table 6.)

Significant positive coefficents are to be expected if the
loss experienced in an earlier month induces tax selling in
December. Thus, the results support the view that some in-
vestors wait before realizing losses and that their actons
have an impact on December prices, probably resulting in
more trades at the bid. There is, unfortunatelv, another
reason why these coeffidents could be positive. Since ex-
pected returns differ across stocks, cross-sectional rankings
of returns will tend te persist. The results using November’s
rather than December’s return as dependent variable (see
Table 6) favor the expected return explanation.'!

The regressions just described produced yet another
anomaly. Although returns from January through October
displayed the antidpated positive coefficdients, the return
from November had a negative and significant effect on De-
cemnber’s return. The t-statistic for its mean coeffident was
-2.76 for the NYSE and —2.38 for the AMEX. This result
cannot be attributed to tax selling, since it would imply that

TABLE 6

T-Statstdcs of Mean Regression Coefficients From Time Series of
Cross-Sectonal Multple Regressions, December and November
Returns On Returns in Preceding Months, 1963-80.
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November losses induce December purchases. David
Mavers suggested that the anomaly might be due to some
stocks selling at the bid price and others at the asked price on
the last trade of November. Since the ending November
price is in the numerator of November’s return and the de-
nominator of December’s return, an “error-in-the-variable”
is included in both returns but with an opposite sign. I tested
this in two ways. First I computed the correlation between
Novemnber's and October’s return, where it was negative
and significant; next I excluded the last day of November
from November's return. This reduced drasticaily the
AMEX' negative November effect; its t-statistic was brought
down to —1.07. However, the NYSE data still produced a
t-statistic of —2.03.

In a small supplemental experiment using data from
1980, the first 200 stocks present on the CRSP tape were used
to calculate coss-sectional correlation coeffidents for vari-
ous lags. For example, returns on the first trading day of the
year were correlated cross-sectionally with the returns on
the second day. The second day’s returns were correlated
cross-sectionally with day three, and so on for each succes-
sive pair of days. The resulting coefficients were averaged
intertemporally. Based on the null hypothesis of zero inter-
temporal dependence, a t-statistic was computed for the
time series mean of the cross-sectional coefficients. A similar
operation was performed for longer lags between successive
cross-sections.

Mean correlation coefficients for the first five lags were
all negative and had t-statistcs of -8.42, -2.76, —4.34,
-1.82, ~1.19, respectively. Further lags were mixed in sign
and were insignificant.

* In Hirsch’'s 1982 edition of the Sfock Trader’s Almanac, the
*year-end rally” has been dropped as a topic. The 1970 edi-
Hon alleged, incorrectly it would seem, that the “year-end
rally is dead” because “the market always tends to discount
the obvious” (p. 105). The 1982 edition still notes that
January has the highestreturns of any month. See “The Best
Months of the Year” (p. 121). Hirsch’s Almanac is a treasury
of testable trading patterns. For instance, the weekly sea-
sonal, high returns on Friday and negative returns on
Menday, investigated by French [1980), was reported in the
1970 edition (p. 119} and updated with little apparent change
in the 1982 edifion {p. 118).
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2 It was noted abeve that the return difference between
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equallv-weighted and value-weighted indices is positive on
the first trading dav of January in all 18 years on the CREP
tapes. The other trading dates were nearlv as srong. The last
December trading dav displaved 17 of 19 positive return dif-
ferences. The second through fourth trading daysin january
displayed 17, 17, and 13 positive differences, respecively,
out of 18.

In a private communication, Donald Xeim reported finding
this December anomaly too.

The regression spedification was checked alsc by sorting the
independent variable, the praceding vear’s refurn and com-
puting the Durbin-Watson statistic. It was near 2.0 in every
vear. Normal probability plots of the residuals indicated the
usual thick tails but nothing eise exceptional.

For this argument to be correct, the variability of retuns has
to more than offset the higher mean return of small firms.
That is, if s, and wuy are the expected returns of large and
small firms, o and o are their standard deviations, and zis
a standardized random variate, we require

Plus + o2 < 0) > Plaw + o 2 <0).

Given the extremely large volatilities of individuals stocks, it
seems likely that this condition is satisfied.

Notice that "'risk” was used here without spedfication. Re-
gardless of whether the risk is systematic or idiosynatic or
whether the capital asset pridng model, arbitrage model, or
some other model is supposed to portray risk, no risk pa-
rameter can explain the turn-of-the-year phenomencn.

The sixth from the last trading day was selected to be consis-
tent with previous resuits reported in this paper, which
generally excluded the first and last 5 trading days of each
“previous’” year. The number of securities was limited to 10
on the grounds that an actual speculator could easily handle
10issues. Notevery year had 10 securities thatachieved their
yearly low on the sixth from last trading day. On the AMEX,
the minimum number was 3 over the 18 years. Onthe NYSE,
the minimum number was 7 for the yearsincluded but there
were 2 years in which no stock qualified. No other trading
rule was tried.

Thereis a possible problem with the StollWhalev data in the
context of the turn-ci-the-year phenomencn. Stoll and
Whalevy collected bidiask spreads only on the last irading day
of the year. If the spread is narrowed during that period by
arbifrageurs attempting to exploit the turn-of-the-year ef-
fect, the actual trading costs on the selling date, after the
New Year, will be higher than the StollWhaley figure.

The bidiask spreads in Table 3 for days with no trading vol-
ume are often larger than the trading spreads. This may be
due to the well-known phenomencn of trading within the
quoted spread.

For example, suppose on July 1 that a long-term investor
expects a 20% annual return but owns a stock that has de-
clined by 10% since it was purchased 6 months ago. If the
investor seils now, realizes the loss, and repurchases a simi-
lar stock (he has to wait 30 days to repurchase the identical
stock, according tolaw, or else he forfeits the tax loss credit),
he will have an expected tax liability of 20{#2) — 107=20, asof
next July 1, ignoring the timing difference between the loss
and capital gain and assuming a capital gains tax rate one-
half the ordinary rate . If he waits, intending to seil at the
vear's end, the current embedded tax loss will be wiped out

by December due to the expected price mise; his tax Haeiliry
next July will be (20 - 10) (=2} = 57 > 0.

A recent paper by Constantinides ;1582] analvses this
issue much more fgorously. Constantrides derives the op-
timal strategy for realizing capital gains and losses without
transacton costs; it is to realize losses immediately and o
defer the realization of gains unil liquidation is “forced,”
(bv, sav, the necessity to consume}. TransacHoncosts would
undoubtedly delay the optimal realization of losses and re-
suitin a policy wherein the probability of loss realization in-
creases as the tax vear nears its end.

[n what turned out to be a naive attempt to expunge the ex-
pected returns from the data, all the individuai securicy re-
turns were "'de-meaned” by subtracting the sample mean
computed from the avatlabie observations. This left the basic
pattern in Table 6 virtually unchanged, although the spedific
numbers shifted somewhat among menths. Since the
November dependent variable still had a positive reladon to
previous months (except Cctober), apparendy the subtrac-
tion of the expected refurn was offset by the addition of the
error in the sample mean. (Note that the latter addition wiil,
ceteris paribus, increase the cross-sectional correlation.)
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