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Abstract

This study explores the role of per share price in identifying stocks
particularly likely to outperform the market in January. It is found that
low price stocks that exhibited poor December performance were likely
to rebound in January. This tendency was observed annually for the
1971-1983 sample, as well as for the 1984 holdout sample. Simitar
results were obtained with or without risk adjustment.

Introduction

The stock market's seasonality (often referred to as the January effect) has
been examined by a number of researchers (Dyl [18), Rozeff and Kinney [37],
McEnally [30], Branch [7], Branch and Ryan {10], Reinganum [31], Roll [33],
Givoly and Ovadia [21], Branch and Chang [11], Rozeff {35, 36], and several
others). These studies find that stocks that were depressed by year-end (1ax?)
selling pressure tend to yield abnormal (positive) returns during the following
January.

According to Keim [25], Roll {33], Reinganum [31], Blume and Stambaugh
[6], and Lakonishok and Smidt [28], small firm stock returns tend to exceed
those of larger firms, particularly in January. Several of these researchers also
find that most of the abnormal January returns occur in the first few days of the
month.

Other researchers examine the return behavior of low price stocks and, in
some cases, relate it to the January effect. Blume and Husic [5] document an
inverse relation between per share price and subsequent return. Stoll and Whaley
[40] find that most of the inverse relation occurs in January and that much of the
effect appears to be offset by transaction costs. Chang [15] finds that each
month's losers tend to outperform the market in the following month. Only in
January, however, are the differential returns significantly positive. Moreover,
the effect is most pronounced for poorly performing, low price stocks. Clark
and Peavy [16] find an especially positive after market performance for initial
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public offerings priced below $1.00 per share. Blume and Stambaugh [6], Kross
[27], and Elgers, Callahan, and Strock [19] find the price effect to be much more
powerful than either size or earnings yield effects. Tseng [42] also finds a
powerful low price effect in a multifactor model. In the most recent research in
the area, Jaffe, Keim, and Westerfield [24] examine the PE, size, and low price
effects. Their tests were applied to three different time frames: all months;
January only; February-December only. Powerful and distinct size and low
price effects are found for the January period, but not for other months. The PE
effect is subsumed by the size and low price effects in January, but not in other
months. Schwert [39] and Keim [25] have written excellent reviews of this body
of literature.

Many researchers ascribe the January effect to the end of the tax year. Year-
end sellers of depressed stocks realize tax losses that may be used (with some
limitations) to offset other gains or income. If concentrated year-end selling is
not offset by an equivalent increase in buying interest (willingness to absorb
additional shares without a substantial price reduction), a temporary price decline
is required to clear the market. To test for such a price pattern, researchers need a
screen that identifies issues that are depressed at year-end and likely to rebound in
January.

Selecting An Appropriate Screen

Tax-selling may or may not affect the market at year-end. If it does,
however, the effect is almost certainly concentrated in a relatively small number
of issues.2 Past researchers use a variety of screens to identify stocks that are
most likely to be subject to the January effect: annual lows at year-end (Branch
[71), poor performers over the prior January-November (McEnally [29]), poor
performers over the prior July-November (Reinganum [31], Rozeff [36]), and
poor performers over the prior December (Chang [15]). Each of these screens
tends to yield a relatively low percentage of stocks that rebound in January and
thus are (or at least may be) depressed by year-end tax-selling. This paper
attempts to devise a screen whose selections contain a relatively large percentage
of stocks that are depressed at year-end but rebound in January.3 This study
focuses on the combined effect of a poor December performance and a low per

2That s, little or no tendency has been observed for the market as a whole
to decline in December and rise in January.

3Idemifying stocks that rebound strongly in January is like searching for
needles in a haystack. The screen is designed to remove straw while leaving the
needles in the stack. The more effective the screen, the greater the ratio of
needles to hay in the final stack.
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share price level. By using two separate and carefully selected factors in the
screen, it is hoped that yield will increase. That is, the stocks that meet both
criteria may be more likely to be depressed by year-end tax-selling and more
likely to rebound in January than the much larger numbers that are selected by
either of the two screens scparately. Having a more effective screen should
facilitate both a better test of the relevant hypotheses and the construction of
more effective trading strategies.

A Per Share Price Screen

A possible association between tax-selling and December performance is
casy to envision. If tax-selling has an effect, that impact is most likely to be
revealed by the the affected stocks’ December performances. A stock's per share
price, however, is a relatively arbitrary number. It equals the company's residual
market value, V (its total market value less the value of its debt and preferred),
divided by the number of shares outstanding, N: P - V/N. Notwithstanding this
mechanical relationship, the absolute level of a stock's price may contain some
interesting and potentially useful information. Both the number of shares
outstanding and the dividend/retention ratio are decision variables. How the firm
manages these decisions may prove revealing. According to conventional (if
undocumented) Wall Street wisdom, a firm's stock price level varies with a
number of other factors, including its size, maturity, financial health, and
stature. More specifically, large, mature, and established firms tend to achieve
and maintain above average stock prices. Lower stock prices, in contrast, are
associated with smaller, younger, and, not infrequently, more troubled firms.
These associations tend to be maintained by a number of mechanisms: the
setting of the original issue price, the length of time since the firm went public,
and the firm's decisions regarding splits, reverse splits, stock dividends, cash
dividends, and the issuance of additional shares. Established firms are generally
reluctant to split their shares unless they expect the resulting price to remain
safely above the desired minimum per share level. As long as such firms
continue to be successful, their per share prices will remain above the desired
minimum level.

Per share price and size (market valuation) are related, but distinct concepts.
The market valuation of a company's stock is the product of its per share price
and the number of shares outstanding. A company with a low (high) per share
price can have large (small) market capitalization if the number of shares
outstanding is sufficiently large (small). Jaffe et al. [24] find that the two factors
(size and per share price) have distinct effects on January returns.

Two types of firms tend to have low per share stock prices. First, young,
small, and less established firms’ stock prices are influenced strongly by the
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initial issue levels that often are set relatively low (presumably reflecting the
advice of such firms' investment bankers). Heretofore established companies that
encounter severe financial difficulty (e.g., Chrysler, International Harvester, and
Continental Illinois Bank) constitute a second category of low price stocks.

Obviously not all start-up and troubled firms have low price stocks, and not
all established firms have high priced shares. This line of reasoning, however,
appears to contain enough substance to be employed in devising tests of stock
market seasonality. If a firm's per share stock price provides a usable proxy for
its degree of establishment, it may be useful in identifying stocks that are
vulnerable to tax-selling pressure (orders to sell a large number of shares
compared to normal trading volume).

Low per share price, PE, size, and analyst coverage screens all tend to
identify similar firms. Other work such as that by Elgers, Callahan, and Strock
[19], however, strongly suggests that price is the most effective of these screens.
This study expands on that work. The focus of this research is the interplay of
the low price and January effects in identifying stocks that experience abnormal
returns.

Selling Pressure and Efficient Markets

When a temporary preponderance of selling threatens to depress an
established firm's shares, an efficient market quickly (immediately) responds.
Enough buyers surface to maintain a price that is consistent with the stock’s
fundamentals (2 price close to its intrinsic value). A less well-established firm
may lack a sufficient reservoir of potential investors and interested analysts to
offset the impact of impatient sellers (assuming that the market in which it
trades is not completely efficient). Thus, selling pressure could depress such a
firm's shares below their intrinsic values more easily than when proportionately
equivalent selling pressure is applied to the issues of more established firms.
Ritter [34] finds that individual investors do a preponderance of the selling in
December and a preponderance of the buying in Janvary. Such investors tend to
trade disproportionately in low capitalization (and therefore less established)
firms.

Selling pressure can affect any stock's price at any time. Some stocks,
particularly depressed issues, may be likely to experience such pressure at year-
end. Earlier in the year such investors may be more inclined to wait for a
rebound. At year-end, the certain benefit of the tax shelter provided by a realized
loss may seem more attractive than the possibility that the stock will return to
higher ground. Waiting until after the current tax year ends to sell stocks that
were held at a loss defers the tax losses into the year of the sale. Accordingly,
any extensive tax-motivated selling pressure is likely to stop at year-end and not
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resume (if at all) until relatively close to the end of the following year. Thus,
the prices of such stocks are free to return to their intrinsic value levels once
year-end tax selling abates, Prior to year-end, however, a preponderance of
sellers may depress the shares of poorly established firms substantially below
their intrinsic values. The per share price level may be a useful statistic that,
when combined with other factors, can help identify stocks subject 1o year-end
selling pressure.

If the market is weak form efficient, a stock price level screen would not
help identify misvalued securities. In all probability, most of the finance
profession believes that the market is (at least approximately) weak form
efficient. Thus, any hypothesis that conflicts with weak form efficiency is
bound to raise questions.4 Therefore, the hypothesized relation between per

41f tax-motivated selling pressure produces predictable price patterns,
potential arbitrage opportunities thereby will arise. An efficient market,
however, will not necessarily eliminate such predictable price patterns. Rational
investors secking to profit from these patterns will be constrained by several
factors: first, transaction costs (commissions and bid ask spreads) will limit
their abilities to exploit these patterns. An expected price change of 2 percent to
3 percent, for example, would be too small for most individual investors to
cover trading costs and still earn a meaningful return. Institutional investors
who can trade at lower costs may pass up such opportunities if they largely may
occur in stock issues that have too low a capitalization to be attractive to such
institutions. Second, identifying stocks under year-end selling pressure is an
uncertain process. Moreover, the process of identifying such issues involves
nontrivial search costs. A strategy seeking to exploit such price patterns is most
likely to prove successful for those who have both the financial and information-
processing resources to identify and assemble a sizeable portfolio of such issues.
The odds that a particular tax-selling candidate will rebound in January arc
probably much lower than that for a diversified portfolio of such issues. Third,
one who pursues such a strategy must take due account of the resultant tax
liability. If successful, buying issues depressed in December and selling them
when they rebound in January (for tax-paying investors) will produce a taxable
gain. Such a gain for many would be investors is taxable at their highest
marginal tax rate. Other investments, in contrast, may offer at Jeast a modicum
of tax shelter. For example, any long-term holding allows the investor to defer
any tax payment on the gain until the asset is sold. The presence of differential
tax rates will tend to limit the pool of investors best positioned to exploit any
year-end price patterns. Accordingly, trading costs, uncertainty, search costs,
minimum optimal scale, and differential tax rates will tend to limit the ability of
the market to eliminate a predictable year-end price pattern. Those having the
greatest financial and informational resources, the lowest trading costs, and the
most attractive tax status (institutions) may find the issues most likely to
exhibit this price pattern too small to be worth investment. Those investors
more inclined to invest in such low capitalization issues may be limited by their
typically higher costs of trading, tax bracket, etic. Nonetheless, a weak form
efficient market should reduce the magnitude of such patterns to the point where
no reliable after transaction cost abnormal returns remain to be exploited.
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share price and year-end performance runs counter to established views. The
remainder of this paper discusses the tests and results that bear on this issue.

Data

Primary data were obtained from the 1982 and 1983 versions of the
Compustat price-dividend-earnings (PDE) tapes. All such stocks that had
complete monthly price and dividend data in a given year were included in the
sample. The number of qualifying stocks ranged from 1,887 in 1970 to 4,696
in 1983. An equally-weighted average of these stocks' returns were used to
proxy the market return.’ The 1984 Compustat PDE tape was used to form a
secondary data set for a follow-up set of tests on 1983-1984 data.

Two potential problems with this data set (and with most of the data sets
used to test these issues) need to be mentioned. Compustat only includes firms
that reached some threshold end-of-period size. Thus, both large, troubled, but
surviving firms and initially small firms that had grown substantially tend to be
overrepresented. Similar firms that either did not survive or did not grow
sufficiently are not on the list. The firms in this overrepresented component
may tend both to have low initial per share prices and show abnormal returns.
There seems to be no reason, however, why this selection bias should
concentrate abnormal returns in January.

Using closing prices to compute returns introduces a second bias (Gottlieb
and Kalay [23]). This research largely is concemed with the relationship between
January and December returns. The December closing price generally is used as
the end point for computing December returns and the beginning point for
January returns. Most stocks will have month-end closing prices that are either

SThe table below illustrates the relationship of this index to some of the
more popular market averages: Dow Jones Industrials, S&P 500, and NYSE
composite index.

Pearson Correlation Coefficients of Selected Market Indices

PDE DJI S&P 500 NYSE
PDE 1.0000
DIl .7483 1.0000
S&P 500 7480 8594 1.0000
NYSE .8307 9143 .8642 1.0000

These relatively high correlations imply that the results may not be particularly
sensitive to the choice of index. An equally-weighted index of PDE stocks,
however, does give more weight to small firm and low price stocks than do the
more popular averages. Because this paper's interest centers on the behavior of
such stocks, their performance should be compared with a representative index.
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at their bid (highest current offer to buy) or at their ask (lowest current offer to
sell). For a given bid and ask quote, a December close at the bid will lead to a
lower December return report and a higher January return report than a December
close at the ask. This relationship tends to produce negative autocorrelations in
month-to-month reported returns.® The effect is likely to be greatest for low
price stocks where bid-ask spreads tend to represent a higher percentage of the
price. Both of these biases against the null hypothesis need to be borne in mind
in interpreting the results.’

Related Prior Work

In a previous study, the present authors {11] partitioned their sample into
ten portfolios of approximately equal numbers ranked by the magnitude of
returns at the month t. The stocks with the lowest decile of returns for that
month form the first portfolio (10th percentile) . . . And so on, with the tenth
portfolio containing the stocks having the highest 10 percent of returns at month
t. The following month's return behavior for these portfolios then was
examined.

Table 1 taken from Branch and Chang [11] shows the market differential
returns of these ten portfolios for the 1970-1983 period. The losers of one
month (10th percentile) consistently outperformed the market in the following
month, while the winners of one month (100th percentile) consistently are
outperformed by the market in the following month. For example, the
December losers (10 percent) outperformed the market in January by 15.6 percent
(with a t ratio of 5.2). Similarly, the second worst December performers (20
percent) outperformed the market by 10.4 percent in January. On the other hand,
the best (100 percent) and second best December performers (90 percent)

6This negative autocorrelation of returns tendency is a resuit of computing
returns from closing prices. Should returns be computed bid-to-bid, ask-to-ask,
or some other similar way, the tendency would disappear. The data needed for
such return computations generally are not available, however.

TA study by Amihud and Mendelson, AM [1] raises yet a third issue. They
find that returns tend to increase at a decreasing rate with percentage bid-ask
spreads. Amihud and Mendelson conclude that more costly to trade securities
will be priced to yield expected gross returns that are sufficiently high to offset
their higher trading costs. Low price stocks tend both to have higher spreads and
incur higher commissions (Branch [8]). Thus, higher returns for low price
issues would be consistent with the Amihud and Mendelson hypothesis. Their
hypothesis, however, does not lead to an expectation of especially high returns
in January. Moreover, their own results are consistent with the more general
findings of Kross [27] and others--an inverse relation between returns and per
share price.
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underperformed the market by 5.1 percent and 1.9 percent, respectively. These
results are consistent with the bid-ask induced autocorrelations of returns. This
return reversal effect is, however, particularly pronounced for January. With this
result as background, the role of the per share price level now is explored.

Price Composition of the Portfolios

The behavior of low price stocks could account for most or all of the
observed December-January return reversal. Alternatively, the return reversal
results could reflect a broader phenomenon. This research secks to discriminate
between these two possibilities. Accordingly, the percentages of stocks priced in
the beginning of the month for less than $2 per share (the original, i.e.,
nonsplit-adjusted stock) in December portfolios were computed for the 1970-
1982 period and are displayed in Table 2. The first entry in the 10 percent row
(17.1) is interpreted as follows: In December 1970, about 17.1 percent of the 10
percent portfolio (the biggest losers) consists of stocks whose per share prices
were less than $2. The other numbers are interpreted similarly. For each year
studied, the 10 percent portfolio (December losers) contained a larger proportion
of low price stocks than did virtually all of the other portfolios for that year (the
single exception is 1982 when one other portfolio’s percentage of low price
stocks was slightly higher). The relation is not surprising. One important
mechanism by which stocks become low priced is by falling from a higher price
level. Low price stocks are more likely to have declined, and high price stocks
more likely to have risen from past levels. This tendency of portfolios with
lower ex post returns to overrepresent low price stocks encouraged closer
examination of the issue.

If low price stocks generally outperform the high price stocks, the
differential January performances (Table 1) might be due to the presence of a
disproportionate number of low price stocks in the 10 percent portfolio. To
examine this possibility, returns of low price (Table 3a) and higher price (Table
3b) stocks in each portfolio were computed separately for the following
Januaries.

The upper left entry of Table 3a (.28 for 10 percent, 1971) is read as
follows: the average January 1971 return for the low price stocks with the worst
December performances exceeded the market average by 28 percent (t-value--
3.70). The corresponding (10 percent, 1971) figure for higher price stocks
(Table 3b) is a 10 percent differential return. The low price stocks outperformed
the high price stocks for this cell. In all but six of the 103 cells (40 percent in
1973 and 1982, 70 percent in 1979 and 1983, 90 percent in 1982, and 100
percent in 1971, all with statistically insignificant differential returns), the
portfolios of low price stocks outperformed those of the high price stocks. In
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addition, low price stocks in the 10 percent portfolio aimost always
outperformed the other portfolios of low price stocks.

The average January return of low price stocks almost always exceeded that
for high price stocks. Thus, a portfolio that overrepresents tow price stocks may
be expected to outperform one with proportionately fewer low price stocks.
Table 2 revealed that the 10 percent portfolios contained an above average
proportion of the low price stocks.

If what appears to be a January effect is a low price effect, the greatest
market differential returns would be found for portfolios that contain the largest
percentages of low price stocks. No clear relationship between the percentage of
the low price stock and the size of the market differential returns was found,
however.8

Results similar to those of Tables 2, 3a, and 3b were found when low price
stocks were defined as those with per share prices of less than $3 or less than $5
(see Chang [15]). Thus, it is concluded that while the January effect is strongest
for low price stocks, it is not restricted to such issues.

Regression Analysis

To explore the January low stock price relationships further, cross-section
regressions were computed of the form:

Jan=a+ b x Dect + ¢ x Dec™ + d x Ln(price)
where:

Jan = January return?

8For example, in December 1974, low price stocks made up 67.8 percent of
the 10 percent portfolio. The January 1975 market differential returns of these
stocks was 49.5 percent which is not the highest among the 13 years stated.
The highest market differential return of low price stocks in the 10 percent
portfolio (99.6 percent) was achieved in January 1981 when the proportion of the
low price stocks in that portfolio was only 19.5 percent. The correlation
between the percentage of the low price stocks and the market differential returns
was .168. This correlation was only barely statistically significant. Thus, little
relationship between the percentage of depressed low price stocks in December
and the market differential returns of the following January is found.

9More precisely, Jan = (Pj - P4 + Dj)/P4. Pq is the closing price for the
last trading day of December, IL is the closing price for the last trading day of
January, and Dj is the amount of any dividend payment over the January period.
Dect and Dec™are computed similarly. No adjustment is made for the impact of
the market return, as separate regressions are estimated for each year.
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Dect = December return (if positive, zero otherwise)
Dec™ = December retum (if negative, zero otherwise)
Ln(price) = Logarithm of the December per share stock price plus one.10

The intercept term (a) reflects the effect of the market in January,11 while the
slope terms (b and ¢) show the association between a stock’s December and
succeeding January returns. The slope term (d) for Ln(price) captures the
association of a stock’s December per share price level with its January return.
Use of the logarithmic form for the price variable reflects the belief that a firm's
degree of establishment tends to increase with its per share price level but at a
decreasing rate. The slope coefficients for the December risers variable (bs) are

Risk-adjustment is a more complex issue. Tinic and West raise serious
questions about the appropriateness of the CAPM model and beta estimates
derived from it. Brown and Warner [14] show that adjusting for market risk is
not generally necessary in event studies such as this one. Estimating betas for
this sample could introduce as much noise as it removes. Moreover, some
observations would be lost because of the prior period data needed to estimate the
betas. Thus, risk adjustment involves some important tradeoffs. Still, stocks
that were depressed in December and/or had low per share prices could have high
average betas. If so, they would tend to rise relative to the market in those
months when the market rose. On the other hand, such a tendency would cause
the returns of such issues to be below the market's when the market fell. Thus,
the sample's relative performance in up and down markets should reveal whether
risk adjustment is necessary. If the selection process identifies stocks that
perform strongly in January when the general market rises but weakly when the
general market declines, risk adjustment is indicated. If the relative performance
of the selected stocks is similar in both up and down markets, however, risk
adjustment is unnecessary.

10The closing price (not adjusted for splits) for the last trading day of
December is used to compute Ln(price). One is added to the price to compute
the Ln(price) variable. This adjustment allows the variable to increase
monotonically from a price of zero Ln(1) = 0. Some may argue that the
presence of the Ln(price) variable biases the result. That is, the per share price
enters as the denominator of the January return (dependent) variable and the
Ln(price) (independent) variable. Thus, a low beginning-of-period price should
be associated with a greater than average change of a price rise, while a high
beginning-of-period price would tend to be associated with a more likely price
fall. Such an argument, however, runs directly counter to the weak form of the
efficient market hypothesis. One cannot forecast returns accurately on the basis
of price history (including the current price level) in a weak form efficient
market. If a significant relationship between beginning price level and January
return is found, that result conflicts with the finance profession's generally
accepted theory of the return-generating process.

HNote, however, that the intercept, a, is not expected to equal the average

January return. Such a relationship would occur only when the average values of
the model's explanatory variables were zero. They were not.
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expected to be random, while the slopes for the December losers and price
variables (cs and ds) are expected to have negative values. First, however,
consider the resuits with the Ln(price) term removed from the equation (Table 4
taken from Chang, [15]).

The coefficients for the December returns of the December decliners (cs) are
all negative and, except for 1973, are all highly significant (although a 90
percent confidence test is used, most of the coefficients are also significant at a
higher test level). The corresponding coefficients for the December returns of the
December risers (bs) are, in contrast, about equally likely 10 be positive as
negative. Four are positive; nine are negative, but only five of the 13 are
significantly negative. Thus, the return reversal is much more evident for
December decliners than December risers.

The resuits for the more complete equation (Table 5 which contains the
Ln(price) term) show a similar pattern. Eleven of the December loser return
coefficients (cs) are negative. Nine of the negative cs are significant, while the
two positive cs are not. The results for the bs (December risers) are mixed. One
is positively significant, seven are negatively significant, four are insignificantly
positive, and one is insignificantly negative. The coefficients for the Ln(price)
variable (ds) are all negative and significant, indicating that higher per share
prices tend to be associated with lower January returns.

The magnitudes of the coefficients on the annual regressions vary
substantially from year to year. The averages over the 13 year period, however,
reveal an interesting and presumably more reliable pattern. First consider the
simple regression (Table 4 which does not contain the Ln(price) variable). The
average intercept is essentially zero (.04 percent). Similarly, the b coefficient's
average value of .094 indicates little or no relationship between December risers
and their January performance. On average, stock prices that rise in December
ris¢ about another 9 percent of their December rise in the following January.
The ¢ coefficients average value of -1.15, however, is revealing. It implies that,
on average, December decliners make up all of the December decline in January
(115 percent of their December decline). The relatively low average R2 of 038
indicates a high random component, however. The average adjusted R2 rises to
.089 for Table 5. The addition of the Ln(price) term helps explain January
returns. 12

12These results also shed light on the possibility of a risk-induced bias.
The overall market declined in January in 1973, 1974, 1978, and 1983. It rose
in the other Januaries of the sample. The coefficients on the December decliners
variable were significantly negative for three of the four down years. The
corresponding coefficients were significantly negative in six of the nine up years.
The coefficients on the Ln(price) terms were significantly negative for all down
and all up years. Because the results show little or no systematic difference in
up and down Januaries, there is no reason to believe that risk adjustment would
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In this more complete model, the average c coefficient falls to .630
(compared to 1.15 in Table 4). In this more complete regression, December
decliners tend to regain about two-thirds of their December loss in the following
January. Moreover, stocks tend to decline in January about 8 percent of the
logarithm of their price plus one. For low price stocks, this Ln(price) variable
has little impact on the expected January return. Note that in this regression the
intercept has an average value of .250 percent, compared with .045 percent in the
regression that excludes the Ln(price) variable. Thus, the intercept is increased
about .205 percent by the inclusion of the Ln(price) variable. According to the
regression parameters, the Ln(price) variable tends to reduce the expected return
8.4 percent of Ln(price). 8.4 percent of Ln(price) = .205 percent for a stock price
of 16.6. For prices less than 16.6, the Ln(price) variable subtracts less return
than the increased intercept value adds. Only for relatively high price stocks
(about $20 per share or more) does the Ln(price) variable begin to reduce the
expected January retumn.

That the price level substantially increases the model's explanatory power
suggests a further refinement. Adding interaction terms between Ln(price) and
Dec* and Dec™ allows the December return slopes to vary with the per share
price level. Thus, for example, it can be tested whether the January returns of
December decliners tend to rise more if the stocks have low per share prices than
if they have high per share prices. The results are displayed in Table 6.

Similar to the earlier results, 11 of the December decliner coefficients (cs)
are significantly negative. The two positive ¢ coefficients are insignificant.
Thus, December decliners continue to exhibit a strong tendency to rebound in the
following January. As before, the Ln(price) term's coefficients are all
significantly negative. The December losers interacted with Ln(price) variables
generally have positive and significant coefficients (nine of 13 f coefficients are
significantly positive). These results are consistent with expectations. The
higher the stock’s price, the more this interaction term subtracts from the return
estimate. Because (Ln(price) x Dec”) is always negative, a positive coefficient
implies that the higher the per share price, the lower the estimated January
return. Thus, December losers tend to rise less in January the higher their per
share price.

The coefficients (bs) for the December risers are mixed. Only six of the
nine negative coefficients are significant. Moreover, three of the four positive
coefficients are also significant. There is no more than a modest tendency for
December risers to decline in the following January. The coefficients for the
Ln(price) x Dec™ interaction terms (es) are essentially random. Only five of the

affect the findings appreciably. This conclusion is bolstered by the out-of-
sample results reported at the end of this paper.
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13 coefficients are significant, and only four of these are negative. This
interaction term adds little explanatory power to the model. Taken together, the
results for the Dec* term and interaction term Ln(price) x Dect only modestly
support the hypothesis that stocks that are strong in December (and particularly
low price stocks that are strong in December) tend to decline in January. The
addition of the two interaction terms increases the average adjusted R from .089
to 114,13

These December-January return reversal results also help explain the
imperfections of the returns data. As was previously discussed, groups of stocks
with strong (weak) reported December performances will contain disproportionate
numbers of stocks closing at or near their ask (bid). In January, however, these
stocks (as with any preselected sample) are about equally likely 1o close at or
near their bids as at or near their asks. Thus, some return-reversal tendency is
expected when returns are computed from close-to-close prices. This tendency is
likely to be strongest for low price stocks. Such stocks tend to have the highest
bid-ask spreads as a percentage of their price. This bid-ask spread phenomena
should have an approximately equal effect on reported returns for both December
risers and December decliners. In fact, the decliners exhibit a much stronger
reversal pattern than do the risers. This combined finding supports the notion
that the results primarily reflect a real phenomenon (the end of tax-loss selling
pressure) rather than a statistical artifact (negative autocorrelation of returns
introduced by using close-to-close prices).

These results also shed some light on the selection bias problem. As a
postselected sample, the Compustat data bases tend to overrepresent small and/or
troubled firms that survive and/or grow. This tendency is, however, much
greater for the early years of the sample than the later years. Thus, the greatest
selection bias impact is expected for these early years.14 Although far from

13Adding; these variables to the model clearly introduces a multicollinearity
problem, as they are composed of other variables that already are contained in the
equation. Accordingly, interpretation of the coefficients of this more complete
model is suspect. Nonetheless, the fact that the explanatory power of the model
rises appreciably with the addition of these variables supports the decision to add
them. Taken together, the variables of this most complete model explain a
substantial fraction of the January returns. The presence of multicollincaritzy
may bias the individual coefficient activity, but does not bias the adjusted R<.
Thus, the most complete model is probably the best predictor, even though its
individual coefficient estimators are unavoidable.

14Tha is, the early years are much more likely to contain small firms that
only reached a large size near the end of the selection period. Firms that were
large enough to be in the sample in 1983 were probably not much smaller in
1982 or 1981. Thus, this bias is unlikely to have much of an impact near the
end of the sample period.
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monotonic, the results of Table 6 (R2s and t-values) tend to be strongest in the
earlier years. Note, however, that the 1983 results (where little or no significant
selection bias is expected) are strong and consistent with theory (R2 =.14, very
high t-values for coefficients c, d, and f). Moreover, the results for 1978-1982,
although generally weaker than for 1983 and 1971-1977, are still statistically
significant and consistent with expectations. Finally no mechanism can be seen
that would concentrate the abnormal returns from such firms in the December-
January period. Thus, the results do not appear to be explained by selection
bias.

A Follow-Up Test

The initial tests utilized the 1982 and 1983 Compustat data. Data from the
1984 PDE tape were used for a follow-up study. The same types of tests as were
reported in Tables 3, 4, S, and 6 were applied to 1984 data. These additional
tests explored the consistency of the relations found in the analysis of the
principal sample. This second data set covers a different (larger) sample of firms.
The results are reported in Table 7. Table 7a contains January returns stratified
by December performance for low and higher price stocks. Table 7b contains
regression results for the 1984 data base.

The stratified differential returns results (Table 7a) are similar to the
principal findings. Low price stocks that declined by the greatest percentage
(10th percentile) in December 1983 outperformed the market by 27.5 percent in
the following January. The differential returns for other percentiles were much
lower. Higher price stocks (above $2 per share) with poor December
performance had random January performance.

The regression results of Table 7b are consistent with those from the
principal sample. For 1984 the December decliners have significant negative
coefficients (c) in all three equations. Similarly, the Ln(price) variables
coefficient (d) is significantly negative for the two equations in which it appears.
Finally the Ln(price) Dec™ coefficient has the expected positive sign in the full
equation. These regression results are all in line with earlier results. December
decliners with low per share prices are particularly likely 1o rise in January. The
R2 of .07 for the most complete model is also in line with other results.

The results reported in Table 7¢ influence the decision to use differential
rather than abnormal returns. Table 7¢ contains three sets of regressions for each
of the years 1982, 1983, and 1984. The top regression for each year corresponds
to the regressions reported in Table 6 or 7b. That is, unadjusted returns are
regressed on the full set of variables for the entire data set. The other two
regressions utilize a smaller data set. Market model betas are estimated with 34
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months of prior data.!> The Vasicek adjustment is applied and abnormal retums
computed. The number of observations is reduced because of the need for a
complete monthly data set for two prior years. This same data set also was used
to estimate regressions using differential returns as the independent variable.
These results appear in the bottom two regressions of Table 7c. The two sets of
results are virtually identical. At least for these time periods, risk adjustment
makes almost no difference. Somewhat greater differences are observed between
these results and those of the full data sets. The basic findings are similar. Low
price stocks and December declines both tend to do well in January. The
principal differences are the lower R2s and t values for the restricted sample.
Both the lower R2s and lower t values probably are due to the change in the
sample size. The stocks eliminated would tend to be of smaller companies
whose sensitivity to buying/selling pressure is greater than the larger firms. 16

Conclusions

There is a strong tendency for December decliners to outperform the market
in the following January. The December decliners that are also low price stocks
show especially high market differential returns in Janvary. Thus, a large
portion of the January effect seems to be related to the behavior of low price
stocks. Accordingly, a screen based on both December performance and per share
price appears to be more effective than one based on either variable alone.

The most complete January return model contains six separate explanatory
terms constructed from two independent variables (December return and per share
price). The intercept term, which is generally positive, reflects a tendency for
the overall market to rise in January, The positive December performance term
and its interaction with Ln(price} add modestly 1o the equation's explanatory
power. Although these coefficients that are significant suggest that the
December risers (especially the high price risers) tend to decline in January, the
result may reflect a statistical artifact (computing returns with close-to-close
prices). The more powerful inverse association between January and December
returns of December decliners (especially low price December decliners) almost
certainly reflects the year-end release of tax-selling pressure. Low price stocks

15For the December 1983-January 1984 regression, for example, January
1981-October 1983 returns are used to compute the betas. For the December
1982-January 1983 regression, the betas are estimated on January 1980-October
1982 data. For the December 1981-January 1982 regression, January 1979-
October 1981 data are used.

16Thus risk adjustment would require the deletion of a large number ot
smaller firms and thereby reduce the power of the tests.
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(that tend to be those of less established firms) are less likely to have a loyal
following of investors and analysts to offset any selling pressure. The results
hold throughout the sample period, suggesting that they cannot be explained by
selection bias. That this model, on average, is able to explain over 10 percent of
the variability of January returns is impressive for a cross-sectional model
containing relatively few variables. A weak form efficient market should exhibit
January returns that are random with respect to information available in
December. These results seem inconsistent with that expectmion.17 The
overall findings are bolstered by their consistency with similar tests applied to a
second data set.

Further work can be directed toward expanding the list of usable variables for
screening. For example, would a multifactor screening that utilized not only
poor December performance and low per share price but also low market
capitalization and low PE perform better than the two factor screen discussed
herein?

17Any event study that seeks to test market efficiency is a joint test of
market efficiency and the model chosen to represent an efficient price formulation
process. Thus, the true model of efficient equilibrium expected returns for
January could generate returns that are correlated with the explanatory variables.
If so, the results may be consistent with market efficiency, Accordingly, an
appropriately specified model of efficient expected returns generation may exhibit
a tendency for low price stocks that declined in December to rise in January.
Although such a tendency seems to differ sharply from the concept of market
efficiency, the possibility can not be discounted. A form of market efficiency
can be defined to be consistent with any particular set of apparent anomalies.
Additionally, the current study reports results before transaction costs
commissions and bid-ask spreads. Netting such costs from the gross return
continually would reduce and possibly eliminate any abnormal returns reported
herein.
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Table 2
Percentage of Low Price Stocks in December Portfolios

Year

Prior

Performance

Average
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