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Predicting Contemporary Volume with Historic
Volume at Differential Price Levels: Evidence
Supporting the Disposition Effect

STEPHEN P. FERRIS, ROBERT A. HAUGEN, and ANIL K. MAKHIJA*

ABSTRACT

This paper presents empirical evidence comparing two models of trading in equities—
the well-known tax-loss-selling hypothesis and “the disposition effect.” According to
the disposition effect, investors are reluctant to realize losses but are eager to realize
gains. This paper distinguishes between the two models with a new methodology that
examines the relationship between volume at a given point in time and volume that
took place in the past at different stock prices. The evidence overwhelmingly supports
the disposition effect not only as a determinant of year-end volume, but also as a
determinant of volume levels throughout the year.

THIS PAPER PRESENTS SOME strong empirical results relating to two competing
models of trading volume in equities—the “tax-loss-selling hypothesis” and “the
disposition effect.”

The well-known tax-loss-selling hypothesis predicts that at year end the
volume of trading in stocks that have performed poorly in previous periods will
increase as traders sell to realize losses before the end of the tax year. Conversely,
the volume of trading in stocks that have increased in price will decrease at the
end of the tax year as traders postpone sales to avoid being taxed on the gains in
the current tax year. The disposition effect, on the other hand, is based on the
notion that investors behave as though they are reluctant to realize losses but
are eager to realize gains.

The two models of investor behavior can be distinguished on the basis of their
predictions of year-end trading volume. Tax-loss selling predicts that, if there is
relatively heavy volume in the past at price levels that exceed the year-end level,
volume will be relatively high at the end of the year as the investors that traded
earlier realize losses. On the other hand the disposition effect predicts relatively
low year-end volume for these stocks, based on the notion that these investors
will be reluctant to sell.

The results of this paper are inconsistent with tax-loss selling and consistent
with the disposition effect not only as a determinant of year-end volume, but as
a determinant of volume levels throughout the year.

The paper introduces a new methodology that examines the relationship
between volume at a given point in time and volume that took place in the past
at different stock price levels. A change in price between two dates may not

* Virginia Polytechnic Institute and State University, University of California-Riverside, and
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induce abnormal year-end volume under either model if relatively few shares
traded at these prices. The contribution of this paper is to take volume levels at
previous price levels into account in predicting the level of abnormal volume at
a given point in time.

The first three sections review the tax-loss-selling hypothesis and the dispo-
sition effect. Section IV reviews existing evidence. Our methodology is discussed
in Section V, and the results are presented in Section VI.

I. The Tax-Loss-Selling Hypothesis

Constantinides [6] shows that, in the absence of transactions costs, capital losses
should be realized immediately. With transactions costs and with uncertainty
relating to the level of taxable income against which these losses are applied, it
may be in the interests of investors to wait until the end of the tax year to realize
short-term losses. Based on these arguments, many have argued that one would
expect to see large volume in December for stocks with accumulated losses within
the previous interval considered as short-term by the L.R.S.

Constantinides also argues that, for stocks with high variability, it may be
desirable to realize long-term capital gains to acquire similar stocks so that the
new position is eligible for short-term losses. For those investors who wish to
dispose of a stock with an accrued capital gain for this or any other reason,
postponing the sale until the beginning of the next year results in a delay in
payment of the tax. Consequently, trading volume for stocks with capital gains
is expected to be low in December, and then to increase in January.!

Branch [4], Givoly and Ovadia [9], Reinganum [15], Roll [16], and many others
have relied on the tax-loss-selling hypothesis to explain differential returns
earned in December and January.

II. The Disposition Effect

Prospect theory was introduced by Kahneman and Tversky [10] in a descriptive
theory of choice under uncertainty. The theory predicts that investors will have
a disposition to hold on to losing stocks and sell winners.

Decision makers are presumed to employ an “S”-shaped “utility function” in
the domain of gains and losses as in Figure 1. The function is assumed to be
concave over gains and convex over losses.

Suppose we have an investor who is neither a winner nor a loser. The investor’s

! There are several causes that may reduce the tax benefits implied by the above strategies.
Lakonishok and Smidt [11] suggest several such reasons. If short-term capital losses are not offset
by ordinary income or against short-term capital gains, their tax benefit will be reduced. Then, it
may be better to carry the losses forward and reduce future taxes.

Furthermore, evidence for this tax-motivated trading may not be present in past December and
January data because investors have ignored these conditions. It appears that up to 50 percent of
realized capital gains are not being reported. Taking into account the likelihood of detection by the
IRS, some investors find it best to forego reporting capital gains. On the other hand, some investors
may be fearful that they may be “detected” having replaced a stock with a clone. The IRS does not
allow tax benefits on wash sales.
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Figure 1. Investor’s “Utility Function”

reference point is thus the origin of the graph. The investor faces an investment
with two outcomes, a gain, G, and a loss, —L, with equal probability. Given the
“utility function” depicted, the expected utility of the investment is zero, and the
investor is indifferent.

Now suppose the same investor has a realized loss on the investment of —S.
The investor’s point of reference is now —S, and the two possible outcomes are
now —L — S and G — S. Clearly, the expected utility associated with holding on
to the investment exceeds the utility associated with realizing the loss, because
we have moved to a point of reference on the convex portion of the function.
Similar arguments can be offered to show that investors will have a disposition
to realize gains, because accrued gains move them to the concave portion of the
function.

The upshot of this is that investors are predicted to have a propensity to hold
on to stocks in which they have accrued losses and to get rid of stocks in which
they have accrued gains.?

We shall refer to this propensity as the disposition effect (Shefrin and Statman
[18)).

III. Competing Hypotheses

The tax-loss-selling hypothesis and the disposition effect have some competing
implications. Particularly, the following hypotheses can be developed:

Hypothesis 1:
According to the tax-loss-selling hypothesis, the volume of trading in stocks

% See, for example, Arkes and Blumer [1], Shefrin and Statman [19], Statman and Sepe [20], and
Staw [21]. Other attempts at formulating theories of choice include Bell [3] and Machina [14]. The
examples of application of Kahneman and Tversky’s prospect theory in finance include Shefrin and
Statman [18], Shefrin and Statman [19] and Statman and Sepe [20].
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with capital losses will exceed the volume of stocks with capital gains in December
for stocks purchased within the past calendar year.?

In contrast, the disposition effect predicts that the volume of trading in stocks
with capital gains will exceed the volume in stocks with capital losses.

Hypothesis 2:

The tax-loss-selling hypothesis predicts that stocks with capital gains will
exhibit greater trading volume in January as compared to stocks with capital
losses.

The disposition effect predicts the same trading pattern as the tax-loss-selling
hypothesis.

Hypothesis 3:

The disposition effect predicts that the volume of trading in stocks with capital
gains will exceed the volume in stocks with capital losses in all months of the
year.

IV. Empirical Tests of the Tax-Loss-Selling and Disposition
Hypotheses

Dyl [7] analyzed monthly trading volume for one hundred stocks for the ten
years 1960-1969. He found that losing stocks, those with price depreciation
greater than twenty percent, experienced abnormally high trading volume in
December while those with a twenty percent or more price appreciation saw
abnormally low trading volume. This is supportive of the tax-loss-selling hypoth-
esis. On the other hand Dyl found no (statistically significant) abnormal trading
volume for January, even for stocks with capital appreciation.

Shefrin and Statman [18] have a different interpretation of Dyl’s results. They
focus on the high abnormal trading volume in December for losing stocks and
low abnormal trading volume for winning stocks. Instead of interpreting this as
support for the tax-loss-selling hypothesis, they invoke self-control issues to
argue that the disposition effect, in fact, predicts such a result. While individuals
would prefer not to realize losses, the tax aspect may force them to override their
disposition. In this task December plays a special role. The end of the year is a
natural marker that persuades individuals to exert “self control” and forces them
to realize the tax benefits.

A second study on the subject is the work of Lakonishok and Smidt [12].
Lakonishok and Smidt (L-S) formulate their hypotheses in the manner of this
paper and perform comprehensive tests. Using both NYSE and ASE stocks, they
analyze abnormal monthly trading volume during the years 1968-1982. The
essence of their methodology consists of analyzing abnormal trading volume for
stocks after grouping them based on their price performance over different past
periods. Since individual investors, with the full impact of the tax-loss selling
and the disposition effect, are more likely to trade on smaller stocks around the

3 Assuming that one calendar year (365 days) is the period that marks the end of the short term
for tax purposes.
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year end, L-S results for American Stock Exchange stocks during December and
January are described below.

1. For the twelve-year period, in only one December did the abnormal trading
of losing stocks (considering losses compared to prices over the preceding
two years) exceed the trading volume of winners.

2. Abnormal trading of winners exceeds that of losers by a wider margin in
January than in December.

3. Abnormal volume of losers is higher than normal in December and the
abnormal volume of winners is higher in January.

Their results are robust as to methodology (one-way analysis of variance, four-
way analysis of variance and analysis of covariance). Point 1, above, is used to
refute the tax-loss-selling hypothesis as the dominant explanation (Hypothesis
1). Nevertheless, Points 2 and 3 show that the tax-loss-selling hypothesis may
be at work.

While Dyl and L-S find somewhat contrary results, they employ basically the
same procedures—tracking abnormal volume, given past price performance over
different holding periods. This procedure has the limitation that it ignores (1)
differential volume of trading that occurred at prices during the holding periods
and (2) the path that the price (with the accompanying volume) may take from
the beginning to the end of the holding period.

The volume that occurred at prices during the holding period is of concern
because it is indicative of the magnitude of the number of shares that, in fact,
appreciate/depreciate by the end of the period. Suppose that two stocks, A and
B, exhibit identical price patterns during a calendar-year holding period. For A
volume is heavy at relatively high prices and light at relatively low prices. The
opposite is true for B. Tax selling predicts heavy volume at the end of the year
for A and not for B. Disposition predicts heavy volume for B but not for A.

V. Data and Methodology

The following choices of data and methodology are designed to test for the
predictions of the tax-loss-selling and the disposition hypotheses using trading
volumes and price performance:

1. The thirty smallest (by equity value as of July 1983) stocks that were listed
on the CRSP tape from December 1981 to January 1985 are chosen for the study.
Volume data from this period are used in our procedure. The “listing” bias
reduces the effects on volume of startups, mergers, bankruptcies, etc. These
stocks are chosen because the stocks of small firms are likely to exhibit high
volatility in returns, making them ideal candidates for Constantinides’ tax
strategies, and because small firms are more likely to be held by tax-paying
individuals. The list of firms and their size appears on Table I. As expected, most
of the firms are listed on the American Stock Exchange. Only two firms are listed
on the New York Stock Exchange. Descriptive statistics for the firms are provided
in Table I and Table II. While they have the high variance we need for our
sample design, they are not traded every day. We return to this problem later.
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Table I
Descriptive Statistics Daily Averages, December 1981 through January 1985*
Mean No. of
Shares
Outstanding Var.
Name Mean Price (000s) (Daily ROR)
AIC Photo 2.95 1407.7 0.000842
BRT Realty 2.58 3404.4 0.005031
Beth. Corp. 4.98 1039.3 0.000664
Crown Crafts 5.42 1407.7 0.000955
Decorator Inds. 4.96 820.8 0.003207
Fairmont Chem. 3.49 1131.3 0.005069
USR Corp. 3.43 1129.5 0.004711
Kleerview 5.18 2156.3 0.010204
LaPointe 4.61 693.0 0.003859
Mangood 3.17 1501.3 0.003789
Noel Ind. 3.32 1127.1 0.001672
Ormand 3.17 314.0 0.002482
Overseas 717 270.0 0.004335
Pentron 0.96 3398.3 0.007324
Pioneer Elect. 19.38 258.4 0.038592
Plymouth Rubber 3.08 846.4 0.013225
Presid. Realty 8.01 479.0 0.025577
Howard B. Wolf 3.08 1256.0 - 0.005852
SFM Corp. 5.42 700.2 0.004845
School Pict. 3.04 1382.0 0.001762
Seaport Corp. 1.73 2071.0 0.007047
Sterling Extru. 6.20 644.0 0.002084
Tensor Corp. 9.46 521.3 0.000787
Thor Ener. 2.63 4159.7 0.000610
UNA Corp. 3.42 885.1 0.000404
Unilever 48.08 80.0 0.004711
Verit Ind. 3.93 5136.8 0.001442
Viatech Ind. 6.95 2629.2 0.002553
Weiman Inc. 3.99 736.0 0.004703
Welco Enter. 6.96 423.1 0.004561
% = $6.38 x = 1400.6 % = 0.005763

® The average daily variances for the S&P composite and for the fifth (smallest) quintile of NYSE
stocks were 0.000225 and 0.000659 respectively during the years 1926-1984. Calculated from Stocks,
Bonds, Bills and Inflation 1985 Yearbook, Ibbotson Associates and Capital Market Research Center,
Chicago (Exhibit 3, p. 23).

2. Daily abnormal trading volumes are estimated using a “market”-model
regression for volume:

Vi=Ai+ B; Vi, + ey, (1)
where
V.. = turnover for stock i on day ¢,

_ Number of shares of stock ¢ traded on day ¢
Total number of shares of stock i outstanding on day ¢’
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Table II
Number of Days with No Trading
Exchange if
Different Dec Jan Dec Jan Dec Jan

from ASE Names of Companies 82 83 83 84 84 85
AIC Photo Inc. 0 2 3 6 4 5

BRT Realty 0 2 4 6 0 3

Bethlehem Corp. 3 0 9 11 4 3

Crown Crafts 4 3 4 5 2 0

Decorator Industries 3 7 0 2 4 3

Fairmont Chemicals 10 4 12 12 8 6

USR Corp. 3 2 3 4 2 4

Kleerview Indust. Inc. 1 1 0 2 0 2

LaPointe Indust. Inc. 0 0 1 1 0 1

Mangood Inc. 15 11 3 0 8 6

Noel Indust. Inc. 0 0 0 0 5 3

Ormand Indust. Inc. 0 2 0 2 0 2

Overseas Indust. Inc. 10 10 14 16 16 13

Pentron Indust. Inc. 0 1 0 0 0 0

Pioneer Electric Corp. 9 6 2 1 2 1

NYSE Plymouth Rubber Inc. 6 6 6 12 5 3
Presidential Realty 16 13 13 19 19 16

Howard B. Wolf 8 3 5 4 3 1

SFM Corp. 5 2 4 7 2 0

School Pictures Inc. 7 6 4 8 12 9

Seaport Corp. 6 1 2 0 2 4

Sterling Extruder Corp. 0 1 4 0 0 3

Tensor Corp. 4 5 5 5 3 2

Thor Energy Corp. 0 0 3 2 0 2

UNA Corp. 7 8 1 2 8 6

NYSE Unilever PLC 17 19 11 15 15 13
Verit Industries 2 5 7 5 6 4

Viatech Inc. 0 0 3 6 1 0

Weiman Inc. 11 9 8 5 6 7

Welco Enterprises Inc. 6 13 10 8 10 8

v Number of shares of all stocks traded on day ¢
mm

~ Total number of shares of all stocks outstanding on day ¢’
e; = abnormal turnover for stock i on day t.

Following Beaver [2], Dyl [7] and L-S, (1) allows us to estimate e, the fraction
of the outstanding stock of i traded on day ¢ after removing the effects of market-
wide events.

Abnormal turnovers for each stock are estimated by fitting (1) for each stock
for the period December 1, 1981-January 31, 1985. The volume traded is taken
from the Daily Stock Price Record for the American Stock Exchange (published
by S&P Corp.), and the number of outstanding shares is obtained from the CRSP
Master File tape. The market turnover is calculated using the total shares traded
on the New York and American Stock Exchanges (collected from the Daily Stock
Price Record of the American and New York Stock Exchanges) and the total
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number of all shares for all the firms on CRSP. Interestingly, as shown in the
autocorrelation functions of Figures 2 and 3, while raw volume exhibits distinct
positive autocorrelation, abnormal volume numbers are, for the most part,

uncorrelated.
3. The relation of the abnormal turnover, e;, for any stock at its given price,

P;, to its past turnover is formulated in the following fashion:

a. Eight price ranges around P;; are considered to classify past price for the
stock, P;,, where n is a trading day in the past. These ranges are

Range 1: P, <P, <1+ x)P;

AUTOCORRELATION: RAW VOLUME

CORRELATION COEFFICIENT

[}

0 1234567 89101121314151617181920
LAG

Figure 2. Average autocorrelation of daily turnover for the smallest thirty stocks on CRSP, Dec.
81-Jan. 85

AUTOCORRELATION: ABNORMAL VOLUME

CORRELATION COEFFICIENT

123456 7 8'91011121314151617 1819 20
LAG

Figure 3. Average autocorrelation of daily abnormal turnover based on a volume “market model”
for smallest thirty stocks on CRSP, Dec. 81-Jan. 85
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Range 2: (1 + x)P; <P, = (1 + 2x)P;
Range 3: (1 + 2x)P; < P, < (1 + 3x)P;,
Range 4: (1 + 3x)P; < P,,
Range 5: P, = P;,,> (1 — x)P;
Range 6: (1 —x)P; = P;,> (1 — 2x)P;
Range 7: (1 — 2x)P; = P;, > (1 — 3x)P;
Range 8: (1 — 3x)P; = P,
x = .05, .075, and .10.

The stock price on a past trading day (day n) is classified in one of the
ranges 1 through 4 if the price on that day was greater than on day ¢.
Similarly, prices lower than on day ¢ would fall in one of the ranges 5
through 8. ]

b. When the abnormal turnover for day ¢t is to be analyzed, the eight ranges
corresponding to the closing stock price for day t are defined. Each past
trading day, going back for one calendar year (365 calendar days), is
classified as to range, and the raw (not abnormal) volume of trading for
that day is assigned to that range. Finally, all the volume assigned to a
range is added. The end-product is eight cumulative volume numbers, each
representing the total of all the abnormal turnover that occurred for a
range. Obviously, the volume traded at any past price will not necessarily
be held up to and then traded on the particular day ¢ that is being analyzed.
Buyers at past price levels may obviously trade before or after day ¢. This
makes the cumulative volumes noisy variables with possible double count-
ing. In any case, volumes at all the price levels are affected in a similar
manner, so this problem is not likely to import a bias to our regression
results.

¢. Then the following regression is formulated:

e = ag + P1E1; + BoEa + B3Es: + BsEy:
+ BsEsi + BoEeir + BrEq: + BsEsi + Uy (2)

where E;; is the cumulative raw volume experienced by stock i for all the
days over the past calendar year (365 days) when its price was in range 1.
The other variables are defined in the same manner.

4. Since Hypotheses 1 and 2 require testing during December and January, (2)
is applied cross-sectionally for each trading day starting with the first trading
day in December. To obtain more power for the regression, data for the same
trading day but different years are pooled. Consequently, there are ninety
observations for each cross-sectional regression and there is one such regression
for each trading day. Hypothesis 3 is tested in the same way using trading days
during the rest of the year.

5. According to Hypothesis 1, if the tax-loss-selling hypothesis is valid, for
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trading days in December, we expect that

H1y: 8.>0 for k=1,...,4 and B, <0 for k=35, ..., 8.
The alternative, based on the disposition effect, is

H1,:8.<0 for k=1,..-,4 and B8.,>0 for k=5, ..., 8.

Hypothesis 2 suggests that under the tax-loss-selling hypothesis during the
January trading days:

H2y: 8.>0 for k=5, ...,8.
Under the disposition effect also,
H2,:8.<0 for k=1,..-,4 and B,>0 for k=5, ..., 8.
Hypothesis 3 suggests that during all months of the year
H3:8.<0 for k=1,.--,4 and B3,>0 for k=5, ..., 8.

VI. Results

We shall initially concentrate on the results pertaining to volume levels at the
turn of the year. Cross-sectional regression results using (2), one for each trading
day, starting with the first trading day in December are presented in Table III.
This is the base case for our analysis. It uses a 7.5 percent grid with ninety
observations formed by pooling the thirty stocks for the three years. Later, we
relax these constraints and form different samples to test the robustness of our
results.

Two caveats regarding our analysis are in order. First, since the number of
trading days is different in the Decembers of 1982 (23), 1983 (22) and 1984 (21),
regressions for the 21st, 22nd and 23rd trading days must be interpreted with
caution. They are a mix of January and December data. The total trading days
December-January are listed below:

Period No. of Trading Days
1. Dec. 1, 1982-Jan. 31, 1983 43
2. Dec. 1, 1983-Jan. 31, 1984 42
3. Dec. 1, 1984-Jan. 31, 1985 42

Regressions are reported for forty-two trading days. Later we present separate
results for December and for January.

Second, the choice of small firms resulted in several days when the stocks did
not trade. The extent of this non-trading is provided in Table II as the total
number of days, not necessarily consecutive, when the stock did not trade during
the Decembers and Januarys in our sample. The average stock missed trading
for about 4.7 days per month. During these non-trading days the ranges were
drawn assuming that the price grew linearly from the last traded price to the
next traded price. To the extent that estimated prices will err above and below
true values, the average error should be negligible in a sample of ninety obser-
vations.
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Turning to Table III, the adjusted R-squares show that on average about 15.5
percent of the variation in the abnormal turnover on any day can be explained
by the cumulative turnovers in the eight ranges. The low coefficient of determi-
nation is explained by the fact that only a small fraction of historic volume is
linked to trading on a given target day ¢t. Note also that in thirteen out of the
forty-two trading days the intercept term is significant.

Even casual observation reveals the dramatic significance and pattern of
coefficients. The coefficients 3; through 8, are predominantly significant and
negative while the coefficients 35 through (s are largely significant and positive.
We also formed Fama-MacBeth “t-statistics” for each of the coefficients using
the daily time-series values for the forty-two trading days (in Table III). These
t-statistics are

Be

s(Bx)/ ‘/‘E

The t-statistics are presented in Table IV in the middle row for the 7.5 percent
grid. Again, the results confirm the above observation on the coefficients. These
results reject the tax-loss-selling hypothesis (Hypothesis 1) and favor the dispo-
sition effect (Hypothesis 3). (Hypothesis 2 is also supported but it does not
distinguish between our competing models.) The sizes of the coefficients tell us
the impact of historic volume at differential prices on contemporary volume. For
the 7.5 percent grid in Table IV we note, for example, that the average 3; is
—0.005060. A hundred percent increase in turnover when the price was in range
1 would lower contemporary abnormal volume by about one half of one percent.

While year-end comparisons, as in Tables III and IV, test the tax-loss-selling
hypothesis relative to the disposition effect, the disposition effect is applicable
to every month of the year. In Table V we present the mean coefficients and
their “t-statistics” for each month. Overwhelmingly, the results support the
disposition effect. There is remarkable stability in the relationship from month
to month. There appear to be few, if any, seasonal patterns in the coefficients.
However, it does appear that the coefficients are correlated. As we move from
month to month, the absolute values for the coefficients tend to move in concert.
Overall, Hypothesis 3 is strongly supported by the analysis.

In the remainder of this section we examine the robustness of our findings.

t(B) =

Grid Size: The basic grid size for our analysis is 7.5 percent with ninety obser-
vations. In Table IV we also show the year-end results of changing the grid size
to five percent and ten percent. The results are relatively insensitive to the size
of the price grid. One purpose of this sensitivity check with grid size is to see if
transactions costs affect the results, particularly for coefficients 3; and Gs.

Year-To-Year: In Table VI we present the mean values of the coefficients at the
turn of the year as well as their ¢-statistics. The table shows the average values
for the coefficients in the months of December and January for the three years
of our sample. Note that the pattern persists in each of the three years—volume
at higher (lower) prices associated with abnormally low (high) levels of contem-
porary volume. This suggests robustness of results over time and also that our
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sample of thirty stocks, without pooling to get ninety observations, is sufficient
a year at a time.

Accumulation Period: In Table VII we present the results of shortening the
period of volume accumulation to the previous six months as opposed to the
previous year. Shortening the accumulation period also has very little impact on
our results. This means the problem of double counting traded volume, which
sould be reduced in this shorter period, had not produced our earlier results. We
also attempt even shorter accumulation periods. In Figures 4 and 5, we divide
the accumulation period into quarters. In Figure 4, moving down the graph from
the top, we show the number of significant coefficients relating volume at higher
prices to contemporary abnormal volume, where volume is measured with a
four-, then a three-, a two- and finally a one-quarter lag. Note that the strongest
relationship is associated with the raw volume that took place two quarters past.
Figure 5 shows the analogous relationship for raw volume at lower prices. The
, two results are similar except that in the case of raw volume at higher prices we
have an abundance of significant negative coefficients, while in the case of raw
volume at lower prices, positive coefficients are in abundance. In Table VIII we
provide the means and t-statistics for the coefficients and find that our results
hold up for quarterly accumulations as well.

VII. Conclusion

This paper presents some strong results that are consistent with the disposition
effect. The relationships we find are highly significant and are robust to sample

TOTAL SIGNIFICANT QUARTERLY COEFFICIENTS
( VOLUME AT HIGHER PRICES)

QUARTERLY LAG
©

0 20 40 60 80 100
NUMBER OF SIGNIFICANT COEFFICIENTS

Figure 4. Number of positive and negative coefficients of past volume in the prediction of year-
end volume. Historical volume is accumulated by quarters, and in this figure the breakdown is
provided only for coefficients of historical volume that occurred at higher past prices. See Table VIII
for further details and the corresponding Fama-MacBeth average of the coefficients.
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TOTAL SIGNIFICANT QUARTERLY COEFFICIENTS
(VOLUME AT LOWER PRICES)
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Figure 5. Number of positive and negative coefficients of past volume in the prediction of year-
end volume. Historical volume is accumulated by quarters, and in this figure the breakdown is
provided only for coefficients of historical volume that occurred at lower past prices. See Table VIII
for further details and the corresponding Fama-MacBeth average of the coefficients.

Table VIIL

Quarterly Accumulation (Turn of the Year) Means and “t-Statistics”
e = oo + BB + Biz Erai + Bia Evsie + Bra Evsie + - -+ + Bs1 Esyie + Bse Egoie +
Bas Essit + Bas Fasie + Ui®

Volume at Higher Prices Volume at Lower Prices

Bu Bie Bis Bua Bs1 Bs2 Bss Bsa
-0.00621  —0.00371  —0.00362 —0.00502  0.00038  0.00429  0.00363  0.00725
(—3.703)* (—4.219)* (=3.5617)* (-2.273)* (4.220)* (3.929)* (3.227)*  (2.154)*

621 1322 623 624 ﬁm ﬁBZ 1863 :864
—0.00176  —0.00099  —0.00621 —0.00391  0.00621  0.00528  0.001923  0.00641
(—3.333)*  (—3.893)* (—2.401)* (-1.893) (3.767)* (4.782)*  (2.891)*  (2.223)*

B Baz Bss Bas Bn Bra Brs Bra
-0.01092 —0.00217 -0.00101 —0.00762  0.00923  0.00227  0.00714 0.60032
(—3.561)* (—4.701)* (—2.703)* (—2.095)* (3.293)* (3.891)*  (2.407)*  (2.698)*

Bu Baz Bas Baa Bst Be2 Bss Bas
—0.00542 —0.00735 —0.00351 0.0085  0.00912  0.00241 0.00562  0.00878

(—=3.010)* (—5.379%) (—3.610)* (1.783)  (4.001)* (5.013)*  (2.661)* (1.887)

ap = 0.00027 with a t-value of 1.076; Adj. R* = 0.093.
® For the thirty smallest stocks on CRSP, means and Fama-MacBeth “t-statistics,” w1th a75%

grid. Data are pooled for Dec. 82, Dec. 83 and Dec. 84, and for Jan. 83, Jan. 84 and Jan. 85. E,; is
the sum of the turnover volume that occurred in the previous quarter when prices were in range 1.
E.;; relates to the quarter, one quarter back, for volume in the price range 1, etc. An asterisk indicates
significance at the five percent level.

period and to sample design. We are struck by the strength and the stability of
the relationship between contemporary volume and historical volume at higher
and lower price levels. These results clearly call for further work with larger
samples and with larger firms. It would also be interesting to determine whether
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the relationship found here has an impact on the level of stock prices. If it does,
we may have some implications for the literature on efficient markets. As it
stands, these results are best taken as those coming from a test of human
behavior.
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