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We hypothesize that disposition effect-induced momentum documented in Grinblatt and Han
(2005) should be stronger in stocks with greater individual investors’ presence since individual
investors are more prone to the disposition effect. We find strong evidence for our hypothesis
for a large sample of NYSE/AMEX/NASDAQ stocks from the end of 1980 to 2005. Our results
hold across different momentum strategies using alternative ways of defining individual investors’
presence in a stock and maintain even after controlling for variables known to drive momentum.
Furthermore, we find that our results are stronger for hard-to-value stocks consistent with the
findings of Kumar (2009).

Stock price momentum is a robust anomaly present in stocks of all market capitalizations, has
been documented in several markets across the world, and continues unabated since its discovery
by Jegadeesh and Titman (1993). Jegadeesh and Titman (2001), using more recent time periods,
confirm that the momentum strategy is profitable out-of-sample and is not the result of data
mining. Haugen and Baker (1996) and Rouwenhorst (1998) find momentum strategies to be
profitable for a number of international markets. Fama and French (2008) designate this as the
center stage anomaly of recent years.1 While various risk-based explanations of momentum have
been proposed by researchers over the years, most of the recent papers point to some sort of
behavioral bias on the part of investors as a possible source of this anomaly.2 In one set of studies,
momentum occurs due to continued overreaction of investors (DeLong et al., 1990; Daniel,
Hirshleifer, and Subrahmanyam, 1998; Lewellen, 2002). In the other set of studies, momentum
occurs due to underreaction to news (Chan, Jegadeesh, and Lakonishok, 1996; Barberis, Shleifer,
and Vishny, 1998; Hong and Stein, 1999; Chen and Hong, 2002).
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Recent research has explored yet another explanation for momentum in stock returns rising out
of another behavioral bias of investors. It is the tendency of investors to hold on to losing stocks
for too long and sell winning stocks too soon, a widely documented regularity in experimental
and financial markets in many countries. In an influential paper, Shefrin and Statman (1985)
label this phenomenon as the disposition effect. A combination of prospect theory (Kahneman
and Tversky, 1979) and mental accounting (Thaler, 1980) are advanced as plausible explanations
for the disposition effect. Grinblatt and Han (2005) and Frazzini (2006) note that the disposition
effect should lead to underreaction to news and momentum in stock returns for which they
find supporting empirical evidence. Grinblatt and Han (2005) find that a variable proxying for
aggregate unrealized capital gains (or capital gains overhang) is the primary driver of momentum,
and past returns do not predict future returns after controlling for this variable. In a related study,
Frazzini (2006), using different variables to proxy for aggregate unrealized capital gains, finds
that stocks with high capital gains overhang underreact to positive news and display strong
positive abnormal returns in subsequent periods while stocks with high capital losses underreact
to negative news and display strong negative abnormal returns in subsequent periods. In summary,
Grinblatt and Han (2005) and Frazzini (2006) add another interesting explanation for momentum
in stock returns based on the disposition effect.

Much of the asset pricing literature categorizes investors into two types: 1) informed and 2)
uninformed. It is also widely accepted that institutional investors are generally more informed
than individual investors. Many papers also argue that individual investors are more prone to
behavioral biases including the disposition effect.3 The first and one of the most prominent
studies in this line of research is Odean (1998) who finds that individual investors hold losing
investments for too long and sell winning investments too soon. Odean (1999), Barber and Odean
(2000, 2001, 2002), Grinblatt and Keloharju (2001), Brown et al. (2006), and Dhar and Zhou
(2006) provide additional evidence that individual investors are more prone to the disposition
effect. Indirect support also comes from Cici (2005) and Xu (2007) who find little evidence of
the disposition effect by mutual funds. Thus, the extant literature indicates that greater investor
sophistication is positively correlated to less susceptibility to the disposition effect.4

In this paper, we make an attempt to link the above two streams of literature regarding disposition
effect-induced momentum and the disposition effect’s predominance as an individual investor
phenomenon. In other words, this study helps us to explain the role of individual investors in
disposition effect-induced momentum. Our study is also indirectly related to more recent studies
documenting that trading by individual investors has implications for a cross-section of stock
returns (Hvidkjaer, 2008; Barber, Odean, and Zhu, 2009). Specifically, we hypothesize that if
the disposition effect results in momentum in stocks, then the ability of the disposition effect
to explain future returns should be positively related to the fraction of the investor population
in each stock that are subject to this effect. Since the aforementioned evidence suggests that
individual investors are more likely to suffer from this effect, it follows that the disposition effect
will have greater explanatory power to predict momentum for stocks that are associated with
greater individual investors’ presence.

To proxy the disposition effect, we use the Grinblatt and Han (2005) measure for unrealized
capital gains (losses) based on past prices and share turnover. In contrast to Grinblatt and Han
(2005) who use the total share turnover, we use share turnover attributable to individual investors
to measure the reference price (aggregate cost) faced by individual investors. To proxy individual

3Other prominent biases affecting individual investors are overconfidence, limited attention, and representativeness.
4However, a few studies document the disposition effect’s influence on the trading behavior of smart investors (Shapira
and Venezia, 2001; Wermers, 2003; Locke and Mann, 2004; Coval and Shumway, 2005).
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investors’ presence in stocks, we use two measures. As a first measure, we use the fraction of
shares outstanding in each stock that are not owned by large institutional investors. This indirectly
measures the individual investors’ presence in each stock. Our second measure is based on the
fraction of trading volume in each stock by individual investors. We test our hypothesis on the
following [ranking period, holding period] momentum strategies: [1, 3], [3, 3], and [6, 6].
The [3, 3] and [6, 6] momentum strategies have been widely studied based on the initial re-
sults by Jegadeesh and Titman (1993). The motivation for the [1, 3] strategy comes from a recent
work by Gutierrez and Kelly (2008) who find that momentum strategies based on past week to
past month ranking periods are profitable as long as the holding periods are sufficiently long in
length. We examine average portfolio returns to 3 × 3 × 3 portfolios formed on past returns,
capital gains overhang, and our measures of individual investors’ presence in stocks. We find that
within each past return group, the high minus low capital gains overhang portfolio earns greater
positive returns the higher our measures of individual investors’ presence in stocks. This is consis-
tent with our hypothesis that the disposition effect is a better predictor of future returns in stocks
with higher individual investors’ presence that have a greater tendency for the disposition effect.

As a robustness check, we test and find that our results hold even if we base our measure
of individual investors’ presence in stocks on residual institutional ownership instead of raw
institutional ownership to control for the fact that characteristics (such as size, book-to-market,
past returns, analyst coverage) related to institutional ownership could be driving the results. Our
results are also robust to using different proxies to identify the fraction of individual investors’
trading volume. In addition, we use Fama-MacBeth (1973) regressions to test our hypothesis and
conclude that the results continue to hold. Specifically, we find that the future return is positively
related to the interaction variable (capital gains overhang × measures of individual investors’
presence in stocks), suggesting that the ability of capital gains overhang to predict future returns
is increasing in individual investors’ presence in stocks. Our results are robust to excluding
NASDAQ stocks from our sample. Last, we find that individual investors induced disposition
effect has greater explanatory power for predicting future returns of hard-to-value stocks.

In summary, we make a contribution to the literature by extending and refining Grinblatt and
Han (2005) concerning the role of the disposition effect when explaining momentum in stock
prices. Our analysis indicates that since the disposition effect is primarily an individual investor
behavioral bias, the ability of this effect to explain momentum is positively correlated to the
presence of individual investors in stocks.

The remainder of the paper is organized as follows. Section I describes the data and methodology
used in the paper. Section II documents the results based on calendar-time portfolio average
returns to sorted portfolios and based on Fama-MacBeth (1973) regressions. Section III provides
our conclusions.

I. Data and Methodology

A. Sample and Individual Investor Measures

In order to compute a measure for unrealized capital gains (losses), we first extract data of
all common stocks (with Share Code 10 or 11) of the NYSE/AMEX/NASDAQ with price and
volume information on CRSP daily files from 1984 to 2005 that intersects with Institute for the
Study of Security Markets (ISSM) and Trades and Quotes (TAQ) files. The choice of share code
10 or 11 essentially removes all American Depository Receipts (ADRs), Shares of Beneficial
Interest (SBIs), Units, Real Estate Investment Trusts (REITS), closed-end funds, and companies
incorporated outside the United States. Our choice of 1984 as starting point is dictated by the
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following. First, intraday data used in the study come from ISSM and TAQ files. We have access
to ISSM data beginning in 1984 and TAQ data starting in 1993. We use ISSM data until 1992 and
TAQ data from 1993 to 2005. Second, institutional holding data, our first proxy for individual
ownership, begins in 1980.

Thus, our initial sample of common stocks comes from the intersection of ISSM, TAQ, and
CRSP daily files from 1984 to 2005. For convenience sake, we call our measure of unrealized
capital gains (losses) capital gains overhang. Following Grinblatt and Han (2005), we compute
reference price (cost basis), RPt, for each stock at the end of every month from the end of
1986-2005 using up to three years of daily data.5 Our estimate of reference price is as follows:

R Pt = 1

k

T∑
n=1

(
Vt−n

n−1∏
τ=1

[1 − Vt−n+τ ]

)
Pt−n, (1)

where Vt is date t’s turnover in the stock. T refers to the number of trading days in the previous
three years with available daily price and volume information.

Grinblatt and Han (2005) implicitly assume that all investors are equally subject to the disposi-
tion effect and, as such, use total turnover (total trading volume/number of shares outstanding) in
computing the reference price. However, the main innovation of our paper is that the disposition
effect is primarily an individual investor phenomenon; therefore, we need to modify their measure
to focus on the reference price faced by individual investors. In order to do so, we replace the total
turnover in the Grinblatt and Han (2005) measure with share turnover attributed to individual
investors.6

To approximate individual investors’ turnover, we use small-sized trades for each stock on each
day of trading. We follow Barber, Odean, and Zhu (2009), Malmendier and Shantikumar (2007),
Lee (1992), and Hvidkjaer (2008) as well as others and use the dollar amount of trade size to
determine if the trade is initiated by individual investors. In particular, we assume that trades that
are less than or equal to $10,000 in value belong to individual investors.7 We use the total trading
volume for all such trades to proxy for turnover attributed to individual investors. The term in
parentheses multiplying Pt−n is weights, and k is a constant that forces the entire weights sum to
one. The weight on Pt−n reflects the probability that the shares purchased on date t − n have not
been traded since. Our proxy for capital gains overhang for each stock at the end of each month t
is

gt = Pt − R Pt

Pt
, (2)

where Pt is the price of the stock at the end of month t. We make appropriate adjustments for
stock splits and stock dividends in share turnover and share price variables while computing RPt

and gt. Thus, we have the capital gains overhang variable for each stock at the end of every month
for the period from 1986 to 2005.

5Use of T = 3 years, though somewhat arbitrary, recognizes the fact that longer time periods are not useful as distant
market prices have little effect on the reference price. It also gives us an accurate measure of unrealized capital gains
(losses). Moreover, Grinblatt and Han (2005) demonstrate that the ability of capital gains overhang to predict future
returns is insensitive to using three, five, or seven years of past returns and volume data.
6We sincerely thank an anonymous referee for this insight. Our results remain qualitatively similar even when we compute
reference price using total turnover.
7For robustness, we also used $5,000 and $20,000 trades to identify individual investors’ trades. The results are qualitatively
similar to what is reported here with $10,000 trades or less. To account for changes in purchasing power, we use the yearly
consumer price index to adjust the dollar amount of each trade to the 1984 level.
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In the next step, we extract monthly return information for our sample of stocks from CRSP
monthly files from 1986 to 2006. Following Jegadeesh and Titman (2001), we exclude stocks
with a price less than $5 (illiquid stocks) at the time of our computation of momentum/portfolio
formation. Similarly, we also delete stocks with a market value less than the lowest size decile of
NYSE stocks. Regarding the specific momentum strategies examined, past research, including
that of Jegadeesh and Titman (1993) and Rouwenhorst (1998), illustrates that the results of
different momentum strategies are quite similar with average returns of approximately 1% per
month when a ranking period of 6, 9, or 12 months is used regardless of the length of the
holding period. However, for robustness, we choose three different trading strategies based on the
momentum in stock returns. Our first strategy involves forming portfolios by sorting stocks into
three groups based on their past six-month buy-and-hold return and holding the portfolio for the
subsequent six months. For each stock, the past six-month buy-and-hold return is calculated by
compounding the monthly returns. Stocks with missing monthly return data in the ranking period
are excluded from the portfolios at the portfolio formation date. We skip a month after forming
portfolios to avoid short-term return reversal due to microstructure issues of bid-ask bounce
(Jegadeesh, 1990; Lehmann, 1990; Lo and MacKinlay, 1990). For simplification purposes, we
term this strategy as 6 × 6. Similarly, we formulate 3 × 3 and 1 × 3 trading strategies.

We use two measures to proxy individual investors’ presence in a stock. Our first measure is
the fraction of shares not owned by large institutions. This represents shares owned by individual
investors. We use Thomson Financial (earlier called CDA Spectrum) 13-F filing data to obtain
the quarterly holdings of all institutions for our sample of stocks for the period starting from the
fourth quarter of 1986 to the fourth quarter of 2005. To compute aggregate individual ownership
in a stock, we first combine the shares held by all institutions at the end of every quarter and
divide by the total outstanding shares. This represents the institutional holding in the stock. The
aggregate individual investors’ presence is simply the remaining fractional ownership. Thus, the
higher the institutional holding, the lower is the individual investors’ presence and vice versa.
We acknowledge that the individual investors’ category may include some small institutions and
insiders. However, we believe that individual investors hold the largest fraction of shares that
are not held by large institutions. Nofsinger and Sias (1999), Dennis and Strickland (2002), and
Cohen, Gompers, and Vuolteenaho (2002) also designate shares that are not owned by large
institutions as belonging to individual investors. Last, we assume that this measure of individual
investors’ presence in stock remains constant during the intervening months before the new data
become available at the end of next quarter.

Our second measure to proxy individual investors’ presence in stocks is based on the fraction
of trading volume in each stock that could be attributed to individual investors.8 It is inspired
by Goetzmann and Massa (2008) who use the ratio of the disposition-motivated trades over the
overall trades in the market. We believe that this ratio of individual investors’ trading volume over
the overall trading volume should be positively correlated with disposition-motivated trades in
the stock. Han and Kumar (2009) support this notion by demonstrating that the disposition effect
is much stronger among stocks with a high proportion of trading initiated by retail investors. To
the extent this new measure is unrelated to our first measure based on institutional holding, it
captures a different aspect of individual investors’ presence in each stock. To this end, we identify,
for each stock in our sample, the trading volume associated with trades of $10,000 or less. The
total of all such trades constitute the trading volume that could be attributed to individual investors
on that day. The fraction of trading attributed to individual investors is simply this trading volume
divided by total trading volume on the day of the trading. At the end of each month, we update

8We thank an anonymous referee for the suggestion that helped us design this measure.
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this measure based on the time-series average of daily trading attributed to individual investors
over the month.

B. Research Design

In the first step, we simply examine whether the three momentum strategies were profitable in
our sample. To this end, at the end of each month, we sort stocks into three groups on the basis of
their past buy-and-hold returns. This is done for 6 × 6, 3 × 3, and 1 × 3 trading strategies. These
stocks in different groups are put together to make three equally weighted portfolios. The portfolio
of the highest (lowest) past return stocks is the winning (losing) portfolio. If momentum explains
future returns, then we should observe that winning portfolios outperform losing portfolios over
the relevant holding period. To measure the future performance of winning/losing portfolios, we
examine the average monthly return of the stocks in these portfolios over the relevant holding
period after skipping one month between the ranking period and the holding period.

In order to investigate our primary hypothesis as to how the disposition effect-induced momen-
tum in stock returns varies with individual investors’ presence in stocks, we use two alternative
approaches. In the first method, we study the average returns of portfolios sorted on our com-
puted measures of momentum, capital gains overhang, and our measures of individual investors’
presence in stocks for each strategy. For instance, to form the portfolios in our 3 × 3 strategy, at
the end of each month, we sort the stocks into three groups on the basis of the past three-month
buy-and-hold returns. Then, they are further sorted into three groups within each return group on
the basis of capital gains overhang measured as of the end of that month. For example, we sort
stocks based on past returns January 2000-March 2000 and further sort them based on capital
gains overhang as of March 2000 to form portfolios at the end of March 2000. We then skip
a month and hold these portfolios from May 2000 to July 2000. This is done to examine the
predictive power of capital gains overhang over and above that of past returns. In the next step, we
do a three-way sort on the basis of our measures of individual investors’ presence in stocks. This
helps us investigate if the predictive power of capital gains overhang to explain future returns
varies with the degree of the individual investors’ presence in the stocks. We conduct both an
independent and a dependent sort on our measures of individual investors’ presence in stocks and
find similar results. For brevity, we report only independent sort results. Thus, we employ 3 × 3 ×
3 sorts on past returns; capital gains overhang, and measure of individual investors’ presence in
stocks to form portfolios. We adopt a similar procedure in 1 × 3 and 3 × 3 momentum strategies.
To examine whether disposition-induced momentum varies with individual investors’ presence
in stocks, we study the average return of the portfolio that is long on the highest capital gains
overhang stocks and short on the lowest capital gains overhang stocks in each past return group
and our measures of individual investors’ presence in stocks group. If disposition effect-induced
momentum is positively correlated with individual investors’ presence in stocks, then we should
find increasing average returns to the high minus low capital gain overhang portfolios as the
measures of individual investors’ presence in stocks increases within each return group.

To compute the average return of the portfolios, we average the monthly portfolio returns using
the calendar-time method advocated by Fama (1998), Mitchell and Stafford (2000), and used in
Jegadeesh and Titman (1993). For instance, to evaluate the performance of portfolios in 6 × 6
strategy, there are six portfolios in Month 6: 1) one formed using returns as of end of Month 6,
2) one using returns as of the end of Month 5, 3) one using returns as of end of Month 4, and so
on. The profit in a month is the equally weighted average of the six overlapping portfolios in that
month.
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In our second alternative approach, we examine the effect of individual investors’ presence
in stocks on disposition effect-induced momentum in monthly cross-sectional Fama-MacBeth
(1973) regression. We account for positive autocorrelation in the time-series of coefficient esti-
mates when calculating p-values using the Newey-West (1987) technique. Here, we regress the
average monthly excess return over the holding period of each stock on past return, our measure
of capital gains overhang, and an interaction term given by the cross-product of capital gains
overhang and the dummy variable for our measures of individual investors’ presence in stocks.
We employ monthly excess return by subtracting the return on equally weighted returns on all
NYSE/AMEX/NASDAQ stocks from stock’s raw return. The use of excess return mitigates the
problem associated with missing return for some stocks in future periods. The dummy variable
takes the value of +1, 0, and −1 for high, medium, and low individual investors’ presence in the
stocks, respectively. If our hypothesis that the dominant part of the disposition effect is confined to
stocks with greater individual investors presence, then we expect the coefficient on the interaction
term to be positive and statistically significant.

Since our first measure for individual investors’ presence in stocks is derived from institutional
ownership, it is plausible that our documented results are simply a manifestation of the fact
that some firm characteristics that are correlated with institutional ownership are also associated
with disposition-induced momentum. The prior literature suggests that institutions have a much
stronger demand for larger stocks than for smaller ones (Falkenstein, 1996; Gompers and Metrick,
2001). Similarly, many institutions are momentum traders (Grinblatt, Titman, and Wermers,
1995; Nofsinger and Sias, 1999; Wermers, 1999; Sias, Starks, and Titman, 2006). Gompers and
Metrick (2001) and Yan and Zhang (2009) document institutional preference for high book-to-
market ratio stocks (value). Hong, Lim, and Stein (2000) find that analyst coverage is related
to both momentum and institutional ownership. Nagel (2005) and Ali and Trombley (2006) use
institutional ownership as a proxy for short sales constraints and find that stocks with greater
short sales constraints (low institutional ownership) display greater momentum. To rule out these
alternative explanations for our results, we compute residual institutional ownership in each stock
by regressing current institutional ownership on the size of the stock, past six-month returns, the
book-to-market ratio, and analyst following.9 Similar to raw institutional ownership, the greater
the residual institutional ownership, the lower the individual investors’ presence, and vice versa.
We call this measure the residual individual investors’ presence. We reproduce our portfolio and
Fama-MacBeth (1973) regression results by replacing individual investors’ presence based on raw
institutional ownership with residual individual investors’ presence based on residual institutional
ownership.

II. Results

A. Descriptive Statistics

Although not reported in tables, our sample of stocks earned positive returns, on average,
of around 1.1% per month over our sample period. The average capital gains overhang was
negative at 17.03 with a standard deviation of 95.05% suggesting that there were many stocks

9Firms’ market capitalization is used as proxy for size. Past six-month return is computed by compounding the past six
months of the stock’s monthly return. To compute the book-to-market ratio, we divide the firm’s book value of the equity
extracted from Compustat annual files by the market capitalization of the firm at the end of every month. We assume that
it takes at least three months for the market to become aware of a firm’s last financial year results. We use the number
of estimates in the Institutional Brokers’ Estimates System (IBES) summary files as the proxy for analysts following the
firms.
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for which investors were sitting on unrealized losses. Our first (second) measure of individual
investors’ presence in stocks using raw institutional ownership (share turnover attributable to
individual investors) averaged 55.17% (28.71%) although there is significant cross-sectional
variability across stocks reflected in the standard deviation at 21.18% (20.59%). The time-series
mean (median) of monthly cross-sectional correlation between our two measures of individual
investors’ presence in stocks is positive 54.85% (56.65%). This suggests that although share
turnover attributable to individual investors and their ownership in stocks are related to each
other, each measure captures a different aspect of individual investors’ interest or influence on a
stock.

Table I reports the results for the profitability of three momentum strategies evaluated in our
study. We observe that in each of the three momentum strategies, winning (highest past return)
portfolios outperform losing (lowest past return) portfolios over the holding period. The difference
in the average monthly return between winning and losing portfolios is positive and statistically
significant. For example, winning stocks outperform losing stocks by a statistically significant
0.209% per month for the 1 × 3 strategy, 0.481% per month for the 3 × 3 strategy, and 0.829%
per month for the 6 × 6 strategy.

Also reported in Table I are the results of the regression specification we use to derive residual
institutional ownership in the stocks.10 All the coefficients are statistically significant, suggesting
that the chosen variables are important determinants of institutional ownership. Furthermore, our
results are consistent with most past findings and indicate that institutional investors prefer stocks
that are larger in size, have better past returns, have higher book-to-market ratios, and tend to be
followed by larger number of analysts.

B. Calendar-Time Portfolios Results

Table II presents the results of portfolios sorted on past returns, capital gains overhang, and
our first measure of individual investors’ presence in stocks derived from institutional holdings
in stocks. We first sort the stocks into three groups based on their past return. Each of the three
return-based sorted portfolios is then further sorted into three portfolios based on capital gains
overhang to obtain 3 × 3 portfolios. As mentioned earlier, if the disposition effect is an important
determinant of momentum, then one would expect that within each return group, the high minus
low capital gains overhang portfolios will have positive returns. Since our main hypothesis poses
that individual investors drive the disposition effect, we would expect the returns of high minus
low capital gains overhang portfolios to be higher, the greater the level of individual investors’
presence. To test this, we further sort each of the 3 × 3 portfolios into three groups based on the
level of individual investors’ presence. We tried both independent sorting as well as dependent
sorting for individual investors’ presence and found similar results. In Table II, we report the
results based on an independent sort on individual investors’ presence.

Table II displays three panels as we test our main hypothesis on the 1 × 3 (Panel A), 3 × 3
(Panel B), and 6 × 6 (Panel C) momentum strategies. The table reports the average monthly returns
to the high minus low capital gains overhang portfolios. Within each return group, we note that
the returns to the high minus low capital gains overhang portfolios are positive irrespective of
the level of individual investors’ presence. The difference is statistically significant in all cases
but one suggesting that capital gains overhang is an important determinant of momentum. This
finding is consistent with Grinblatt and Han (2005) that controlling for past returns, capital

10These are based on pooled regressions although our results remain qualitatively similar if we employ Fama-MacBeth
(1973) monthly regressions and use the time-series average of the coefficients.
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Table I. Momentum and Residual Institutional Ownership

Panels A, B, and C present summary statistics of three (M × N) momentum strategies. (M × N) strategy is
the momentum portfolio with M-month ranking period and N-month holding period skipping a month after
the ranking period, where M is 1, 3, and 6 and N is 3, 3, and 6. Panel D is the result of pooled regressions
of institutional ownership on various variables using individual firms. Institutional ownership is defined as
the percentage of shares outstanding owned by all institutional investors in aggregate at the end of every
quarter. Book-to-Market is BE/ME, where BE is the lagged Compustat book value of stockholders’ equity
(Item 216). We ignore any negative or zero book value. ME is market capitalization at the end of every
month computed as the number of shares × price from CRSP files. Size is the market capitalization at the
end of every month computed from CRSP files. To be included in the sample, a stock should have a price
greater than or equal to $5 and have a market capitalization greater than the smallest decile of NYSE stocks.
The sample consists of all common stocks of the NYSE/AMEX/NASDAQ from CRSP that intersect with
ISSM and TAQ files from the end of 1986 to December 2005. The p-values are reported in parentheses.

Panel A. 1 × 3 Strategy

Low return 1.146 (<.0004)
Medium return 1.354 (<.0000)
High return 1.355 (<.0000)
High-low 0.209 (0.0230)

Panel B. 3 × 3 Strategy

Low return 0.987 (<.0000)
Medium return 1.405 (<.0000)
High return 1.468 (<.0000)
High-low 0.481 (<.0000)

Panel C. 6 × 6 Strategy

Low return 0.665 (<.0117)
Medium return 1.218 (<.0000)
High return 1.493 (<.0000)
High-low 0.829 (<.0000)

Panel D. Regression Results for Residual Institutional Ownership
IOit = α1 + β1(Size)it + β2(Past Six Months Return)i t + β3(Book Market)it + β4(Num Anal) + εit

Intercept Size Past 6-Month Return Book-to-Market Num_Anal Adj R2 Obs

29.9432 0.0004 2.9689 0.0257 1.3906 0.1493 345,559
(<.0001) (<.001) (<.0001) (<.0001) (<.0001)

gains overhang is strong predictor of future returns. More importantly, if we examine the returns
across individual investors’ presence groups, we see that the returns are more positive for high
individual investors’ presence group stocks as compared to low individual investors’ presence
group stocks. The last column in Table II presents the magnitude of this difference and its
statistical significance. We observe that the differences are positive in all cases and statistically
significant in all cases but one with the exception belonging to the medium return group in the
3 × 3 momentum strategy. For instance, for the 1 × 3 momentum strategy, we determine that
the disposition effect-induced momentum is higher among high individual investors’ presence
stocks by around 0.45% [(0.721 + 0.238 + 0.392)/3] per month when compared to low individual
investors’ presence stocks.
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Table II. Average Monthly Returns of High–Low Capital Gains Overhang
Portfolios within Each Momentum Portfolio across Individual Investors’

Presence Group Based on Institutional Holding

This table reports the average monthly returns of high minus low capital gains overhang portfolios within
each momentum portfolio depending on individual investors’ presence in each stock. Individual investor
presence in each stock is derived as the percentage of shares outstanding not held by institutions. After we
form three momentum portfolios (low return, medium return, and high return) on past returns, we form three
capital gains overhang portfolios within each momentum portfolio. Then, we further create three portfolios
based on individual investors’ presence in each stock independently of the momentum and capital gains
overhang portfolios. Panels A, B, and C are the results of M × N momentum portfolio with the M-month
ranking period and the N-month holding period skipping a month after the ranking period, where M is 1, 3,
and 6 and N is 3, 3, and 6. Capital gains overhang is computed as (Pt− RPt)/Pt at the end of each month,
where Pt is the price of stock at the end of month t, and R Pt = 1

k

∑T
n=1 (Vt−n

∏n−1
τ=1 [1 − Vt−n+τ ])Pt−n where

Vt is the turnover of stock attributed to individual investors at t. K is a constant that causes the weights on
past prices to sum to one. Individual investors’ trading volume is the aggregate shares volume associated
with all trades of $10,000 or less. Institutional ownership is the sum of the shares held by all institutions
at the end of every quarter divided by the total outstanding shares in Thomson Financial 13-F filing data.
To be included in the sample, the stock should have a price greater than or equal to $5 and have a market
capitalization greater than the smallest decile of NYSE stocks. The sample consists of all common stocks
of the NYSE/AMEX/NASDAQ from CRSP that intersect with ISSM and TAQ files from the end of 1986
to December 2005. The p-values are reported in parentheses.

Past Return Individual Investors’ Presence Group
Group

High Individual Medium Low Individual High–Low
Investor Individual Investor Individual

Presence Group Investor Presence Group Investor
Presence Group Presence Group

Panel A. 1 × 3 Strategy

Low return (R1) 1.174 0.766 0.454 0.721
(<.0001) (0.0030) (0.0041) (0.0161)

Medium return (R2) 0.525 0.559 0.288 0.238
(0.0083) (0.0035) (0.0272) (0.0330)

High return (R3) 1.172 0.989 0.780 0.392
(<.0001) (0.0006) (0.0033) (0.0428)

Panel B. 3 × 3 Strategy

Low return (R1) 0.905 0.937 0.457 0.447
(0.0017) (0.0004) (0.0174) (0.0342)

Medium return (R2) 0.412 0.551 0.306 0.107
(0.0479) (0.0018) (0.0206) (0.1574)

High return (R3) 1.159 1.091 0.689 0.470
(<.0001) (<.0001) (0.0085) (0.0310)

Panel C. 6 × 6 Strategy

Low return (R1) 0.719 0.611 0.144 0.575
(0.0197) (0.0258) (0.0305) (0.0298)

Medium return (R2) 0.364 0.401 0.109 0.255
(0.0254) (0.0207) (0.1623) (0.0434)

High return (R3) 0.476 0.498 0.355 0.121
(0.0374) (0.0316) (0.0437) (0.0967)
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Overall, our results are supportive of our main hypothesis that disposition effect-induced
momentum in stocks is increasing in individual investors’ presence in stocks. The only case
of statistically insignificance occurs in the medium return group for the 3 × 3 momentum
strategy. This may be because the stocks in the medium return group are less likely to have strong
disposition effects as these stocks are less likely to have significant price-sensitive information
released during the ranking period for individual investors to underreact due to their disposition
behavior. Therefore, it is less likely that we will find evidence in support of our hypothesis in the
medium return group.

To control for stock characteristics related to institutional ownership as a potential explanations
of our results, we repeat our analysis using residual individual investors’ presence computed from
residual institutional ownership. The residual institutional ownership is obtained by regressing
raw institutional ownership on firm characteristics such as size, book-to-market, past return, and
analyst following as in the regression model shown in Table I. High (low) levels of residual
institutional ownership correspond to low (high) levels of residual individual investors’ presence.
Table III presents our results using residual individual investors’ presence. Similar to the results
in Table II, we see that the high minus low capital gains overhang portfolios earn statistically
significant positive returns across all residual individual investors’ presence groups. The returns
are more positive for high residual individual investors’ presence stocks as compared to the low
individual investors’ presence groups stocks shown in the last column. The average returns in the
last column continue to be positive in all cases although they are not statistically significant in
three instances compared to one in Table II. However, the three insignificant cases happen to be
for the medium return groups where it is less likely that the disposition effect will explain future
return.

Additionally, the magnitude of the difference in the last column in Tables II and III is generally
higher for the low-return groups when compared to the high-return groups. It could be argued that
presence of short sales constraints is driving this result. The reasoning is as follows. Due to short
sales constraints, investors are not able to fully incorporate adverse information into the stock
prices in the ranking period for the low-return group of stocks. This causes underreaction to the
adverse information leading to momentum in the low-return group. As institutional ownership is
negatively related to short sales constraints and since our first measure of individual investors’
presence in stocks is based on institutional ownership, our returns to high minus low individual
investors’ presence in stocks in the low-return group may be a reflection of short sales constraints.
However, we note that in Tables II and III, individual investors’ induced disposition effect explains
future returns in the high-return group as well. Additionally, in Table III, our measure of residual
institutional ownership controls for size and book-to-market ratio, and, to some extent, also
controls for short sale constraints (D’Avolio, 2002).

Although we have eliminated alternative explanations of the relationship between institutional
ownership and momentum in the above analysis, our results will be more powerful if we can
find another measure of investor population in each stock that is subject to the disposition effect
that is unrelated to institutional ownership. This is especially important since several studies use
institutional holding as a proxy for short sale constraints. Since our analysis is based on residual
institutional holdings, it alleviates this concern to some degree. To this end, we use the average
fraction of share turnover in each stock in a month that could be attributed to individual investors.
We assume that all trades equal to or less than $10,000 proxy for the trades of individual investors.
The greater the fraction of such trading volume relative to total trading volume, the greater the
proportion of investors subject to disposition effect in the stock. This new measure is correlated
with raw individual ownership at 54.85%, suggesting that it does capture a somewhat different
aspect of an individual investor’s presence in a stock.
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Table III. Average Monthly Returns of High–Low Capital Gains Overhang
Portfolios within Each Momentum Portfolio across Individual Investors’

Presence Group Based on Residual Institutional Holding

This table presents the average monthly returns of high minus low capital gains overhang portfolios within
each momentum portfolio depending on individual investors’ presence in each stock. Individual investor
presence in each stock is derived from the residual institutional holdings. After we form three momentum
portfolios (low return, medium return, and high return) on past returns, we create three capital gains
overhang portfolios within each momentum portfolio. Then, we further form three portfolios based on
individual investors’ presence in each stock independently of the momentum and capital gains overhang
portfolios. Panels A, B, and C are the results of the M × N momentum portfolio with the M-month ranking
period and the N-month holding period skipping a month after the ranking period, where M is 1, 3, and 6
and N is 3, 3, and 6. Capital gains overhang is computed as (Pt − RPt)/Pt at the end of each month, where
Pt is the price of stock at the end of month t, and R Pt = 1

k

∑T
n=1 (Vt−n

∏n−1
τ=1 [1 − Vt−n+τ ])Pt−n where Vt

is turnover of stock attributed to individual investors at t. K is a constant that causes the weights on past
prices to sum to one. Individual investors’ trading volume is the aggregate shares volume associated with all
trades of $10,000 or less. Residual institutional ownership for each stock is the residuals from the regression
of current institutional ownership on size of the stock, past six months returns, book-to-market ratio, and
analyst following. To be included in the sample, a stock should have price greater than or equal to $5 and
have a market capitalization greater than the smallest decile of NYSE stocks. The sample consists of all
common stocks of the NYSE/AMEX/NASDAQ from CRSP that intersect with ISSM and TAQ files from
the end of 1986 to December 2005. The p-values are reported in parentheses.

Past Return Individual Investors’ Presence Group
Group

High Individual Medium Low Individual High–Low
Investor Individual Investor Individual

Presence Group Investor Presence Group Investor
Presence Group Presence Group

Panel A. 1 × 3 Strategy

Low return (R1) 1.030 0.847 0.414 0.616
(0.0012) (0.0018) (0.0049) (0.0235)

Medium return (R2) 0.409 0.585 0.408 0.001
(0.0052) (0.0034) (0.0043) (0.9962)

High return (R3) 1.052 0.972 0.868 0.184
(0.0002) (0.0007) (0.0013) (0.0487)

Panel B. 3 × 3 Strategy

Low return (R1) 0.981 0.957 0.467 0.514
(0.0027) (0.0002) (0.0402) (0.0472)

Medium return (R2) 0.361 0.438 0.281 0.080
(0.0437) (0.0252) (0.0098) (0.6880)

High return (R3) 1.324 0.975 0.779 0.544
(<.0001) (0.0002) (0.0027) (0.0307)

Panel C. 6 × 6 Strategy

Low return (R1) 0.488 0.391 0.137 0.351
(0.0184) (0.0257) (0.0672) (0.0342)

Medium return (R2) 0.201 0.248 0.178 0.023
(0.0639) (0.0538) (0.0708) (0.5689)

High return (R3) 0.531 0.469 0.325 0.206
(0.0040) (0.0058) (0.0076) (0.0811)
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We reproduce Table II by sorting 3 × 3 portfolios on past return and capital gains overhang
into three groups based on our new measure. We classify these groups as disposition-motivated
trading groups. The results are presented in Table IV.

Similar to Tables II and III, we observe that most of the high minus low capital gains overhang
portfolios earn statistically significant positive returns across the disposition-motivated trading
groups. In only 3 out of 27 portfolios, returns between high minus low capital gains overhang
portfolios are statistically insignificant though positive. Interestingly, two of these occur in the
low-disposition-motivated trading group, which is consistent with our hypothesis. The average
returns in the last column continue to be positive in all cases though they are not statistically
significant for the 6 × 6 strategy. Furthermore, the magnitude of difference is larger for the
high-return group when compared to the low-return group for the 1 × 3 and 3 × 3, while for the
6 × 6 strategy; the magnitude of difference is similar. This suggests that short sale constraints
are not driving the result given the strong evidence we find for our hypothesis within the high-
return groups. We address this issue further in the next section using Fama-MacBeth regressions.
Overall, our results using this new measure of individual investors’ presence in stocks are in
conformance with the idea that disposition effect-induced momentum in stocks is increasing in
investor population in each stock that is subject to the disposition effect.

C. Fama-MacBeth: Regressions Results

One could argue that we could increase the power of our tests by sorting the stocks into finer
groups. However, this is not practical when we are doing three-way sorts. Therefore, similar to
Grinblatt and Han (2005), we test our hypothesis using monthly cross-sectional Fama-MacBeth
(1973) regressions as previously mentioned. Table V presents the average estimated coefficients
along with the p-values based on the time series of monthly cross-sectional regression coefficients.
We notice that past return and capital gains overhang are positively correlated with future returns
in univariate regressions. When we include both in the same regression, we notice that the
coefficient on past returns is no longer statistically significant for the 1 × 3 and 3 × 3 momentum
strategies (Model 3). The coefficient on past return remains positive and statistically significant
for the 6 × 6 strategy. This result suggests that the past return’s predictive power for future returns
is not entirely subsumed by the capital gains overhang variable for the 6 × 6 strategy.

Our primary variable of interest is the interaction variable between our measures of individual
investors’ presence in stocks and capital gains overhang. The three different measures are based on
raw institutional holding, residual institutional holding, and fraction of trading volume attributed
to individual investors. We note that the coefficient on this interaction variable is positive and
statistically significant for the 1 × 3, 3 × 3, and 6 × 6 momentum strategies for all three measures
of individual investors’ presence in stocks. For example, in 1 × 3 trading strategy for Model 6,
the coefficient of the interaction term is 0.0042 and is statistically significant at 1%. We see
similar results for other strategies in Models 4 and 5 as well. Therefore, the evidence suggests that
disposition effect-induced momentum is higher among stocks with greater individual investors’
presence. We also ran separate monthly regressions based on Model 3, 4, 5, and 6 for each of
the three (high, medium, low) measures of investor population in each stock that is subject to the
disposition effect. In unreported results, we find that the coefficient on capital gains overhang
variable is larger for high individual ownership/high fraction of trading by individuals stocks
suggesting that the power of capital gains overhang to explain future returns increases as investor
population in each stock that is subject to the disposition effect increases. We found similar results
when we split our measures of investor population in each stock that is subject to the disposition
effect into five groups rather than three. In order to reaffirm that short sale constraints are not
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Table IV. Average Monthly Returns of High–Low Capital Gains Overhang
Portfolios within Each Momentum Portfolio across Individual Investors’

Presence Group Based on Disposition-Motivated Trades

This table reports the average monthly returns of high minus low capital gains overhang portfolios within
each momentum portfolio depending on individual investors’ presence in each stock. Individual investor
presence in each stock is derived as the monthly average of the daily fraction of the individual investors’
trading volume. After we form three momentum portfolios (low return, medium return, and high return)
on past returns, we create three capital gains overhang portfolios within each momentum portfolio. Then,
we further form three portfolios based on individual investors’ presence in each stock, independently of
the momentum and capital gains overhang portfolios. Panels A, B, and C are the results of the M × N
momentum portfolio with the M-month ranking period and the N-month holding period skipping a month
after the ranking period, where M is 1, 3, and 6 and N is 3, 3, and 6. Capital gains overhang is computed
as (Pt − RPt)/Pt at the end of each month, where Pt is the price of stock at the end of month t, and
R Pt = 1

k

∑T
n=1 (Vt−n

∏n−1
τ=1 [1 − Vt−n+τ ])Pt−n where Vt is turnover of stock attributed to individual investors

at t. K is a constant that causes the weights on past prices to sum to one. Individual investors’ trading volume
is the aggregate shares volume associated with all trades of $10,000 or less. To be included in the sample, a
stock should have price greater than or equal to $5 and have a market capitalization greater than the smallest
decile of NYSE stocks. The sample consists of all common stocks of the NYSE/AMEX/NASDAQ from
CRSP that intersect with ISSM and TAQ files from the end of 1986 to December 2005. The p-values are
reported in parentheses.

Past Return Individual Investors’ Presence Group
Group

High Individual Medium Low Individual High–Low
Investor Individual Investor Individual

Presence Group Investor Presence Group Investor
Presence Group Presence Group

Panel A. 1 × 3 Strategy

Low return (R1) 0.966 0.781 0.675 0.292
(0.0002) (0.0069) (0.0145) (0.0286)

Medium return (R2) 0.859 0.443 0.152 0.707
(<.0001) (0.0234) (0.0430) (0.0005)

High return (R3) 1.246 1.082 0.783 0.463
(<.0001) (<.0001) (0.0051) (0.0402)

Panel B. 3 × 3 Strategy

Low return (R1) 0.870 0.875 0.770 0.099
(0.0007) (0.0027) (0.0037) (0.0356)

Medium return (R2) 0.707 0.501 0.402 0.305
(0.0001) (0.0047) (0.0313) (0.0640)

High return (R3) 1.234 1.183 0.609 0.6247
(<.0001) (<.0001) (0.0228) (0.0322)

Panel C. 6 × 6 Strategy

Low return (R1) 0.602 0.446 0.247 0.353
(0.0187) (0.1426) (0.2040) (0.1322)

Medium return (R2) 0.180 0.347 0.153 0.027
(0.0363) (0.0396) (0.1778) (0.1896)

High return (R3) 0.768 0.506 0.378 0.391
(0.0018) (0.0241) (0.0810) (0.1224)
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Table V. Fama-MacBeth Cross-Sectional Regression: Three Exchanges

This table reports the results of the Fama-MacBeth (1973) monthly cross-sectional regressions of returns on
past return, capital gains overhang, and measures of individual investors’ presence × capital gains overhang.
Individual investors’ presence in each stock is based on institutional holding, residual institutional holding,
and fraction of shares traded by individual investors. The p-values in parentheses are based on corrected
t-statistics using Newey and West (1987) with an adjustment for autocorrelation. Panels A, B, and C are
the results of the M × N momentum portfolio with the M-month ranking period and the N-month holding
period skipping a month after the ranking period, where M is 1, 3, and 6 and N is 3, 3, and 6. Capital
gains overhang is computed as (Pt − RPt)/Pt at the end of each month, where Pt is the price of stock at the
end of month t, and R Pt = 1

k

∑T
n=1 (Vt−n

∏n−1
τ=1 [1 − Vt−n+τ ])Pt−n where Vt is turnover of stock attributed

to individual investors at t. K is a constant that causes the weights on past prices to sum to one. Individual
investors’ trading volume is the aggregate shares volume associated with all trades of $10,000 or less.
Institutional ownership is the sum of the shares held by all institutions at the end of every quarter divided
by the total outstanding shares in Thomson Financial 13-F filing data. Residual institutional ownership for
each stock is the residuals from the regression of current institutional ownership on size of the stock, past
six months returns, book-to-market ratio, and number of analysts. We assign 1, 0, and −1 for high, medium,
and low individual investors’ presence. To be included in the sample, a stock should have price greater than
or equal to $5 and have a market capitalization greater than the smallest decile of NYSE stocks. The sample
consists of all common stocks of the NYSE/AMEX/NASDAQ from CRSP that intersect with ISSM and
TAQ files from the end of 1986 to December 2005. Interaction1 in Model 4 is an interaction term between
the measure of individual investors’ presence based on institutional holdings and capital gains overhang.
Interaction2 in Model 5 is an interaction term between the measure of individual investors’ presence based
on residual institutional holding and capital gains overhang. Interaction1 in Model 6 is an interaction term
between the measure of individual investors’ presence based on individual investors’ fraction of trading
volume and capital gains overhang.

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6

Panel A. 1 × 3 Strategy

Past return 0.0057 −0.0047 −0.0045 −0.0053 −0.0045
(0.0482) (0.1369) (0.1265) (0.1097) (0.1245)

Capital gains overhang 0.0159 0.0173 0.0172 0.0164 0.0165
(<.0001) (<.0001) (<.0001) (<.0001) (<.0001)

Interaction1 0.0039 0.0042
(0.0001) (0.0001)

Interaction2 0.0031
(0.0009)

Panel B. 3 × 3 Strategy

Past return 0.0085 −0.0019 −0.0019 −0.0039 −0.0017
(<.0001) (0.5186) (0.3986) (0.1191) (0.4264)

Capital gains overhang 0.0160 0.0175 0.0174 0.0173 0.0167
(<.0001) (<.0001) (<.0001) (<.0001) (<.0001)

Interaction1 0.0042 0.0043
(<.0001) (<.0001)

Interaction2 0.0035
(0.0002)

Panel C. 6 × 6 Strategy

Past return 0.0099 0.0048 0.0049 0.0048 0.0049
(<.0001) (0.0033) (<.0001) (0.0001) (<.0001)

Capital gains overhang 0.0142 0.0114 0.0113 0.0103 0.0107
(<.0001) (<.0001) (<.0001) (<.0001) (<.0001)

Interaction1 0.0031 0.0036
(<.0001) (<.0001)

Interaction2 0.0024
(0.0005)
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driving our results, we rerun the monthly Fama-MacBeth (1973) regressions by excluding stocks
in the bottom institutional ownership quintile as these represent those stocks that are most likely
to suffer from short sale constraints. The results (not reported) are similar to those reported in
Table V and suggest that our findings are robust to excluding stocks with short sale constraints.

It has long been known that reported trading volumes on NASDAQ are overstated due to double
counting and interdealer dealings (Atkins and Dyl, 1997; Anderson and Dyl, 2005, 2007). Since
we use share turnover in our measure of capital gains overhang without any adjustment, as a check
of robustness we drop all NASDAQ stocks from our sample and reproduce Table V.11 The results
using only the NYSE and AMEX are presented in Table VI. The coefficients of the interaction
variable become somewhat smaller in magnitude than those shown in Table V, but they remain
statistically significant with a positive sign. Thus, our results are robust whether we include or
exclude NASDAQ stocks in the sample.

D. Uncertainty, Disposition Effect, and Momentum

In a recent paper, Kumar (2009) finds that individual investors exhibit a stronger disposition
effect when stocks are hard to value. Therefore, one could argue that if the disposition effect is an
important determinant of momentum profits, we would expect disposition-induced momentum
to be stronger for stocks that are hard to value. Moreover, if investors display a greater disposition
effect when stocks are hard to value, then our measures of investors’ presence in each stock that
is subject to this effect should explain the greater amount of momentum in such stocks.

To test this hypothesis, in each portfolio formation month, we separate stocks into three
groups based on firm-level uncertainty and rerun our monthly Fama-MacBeth (1973) regressions
separately for each group of stock. Firm-level uncertainty is measured by monthly idiosyncratic
volatility. As in Kumar (2009), the monthly idiosyncratic volatility is the variance of the residuals
from a four-factor model using daily returns data excluding stocks with fewer than 17 daily
observations. The difference in the estimated model coefficients between the highest and lowest
level of uncertainty groups is reported in Table VII.

All the differences in coefficients are positive and statistically significant, suggesting that
disposition effect-induced momentum is higher among hard-to-value stocks and that individual
investors’ presence drives disposition-induced momentum more so among these stocks. We also
notice that controlling for past returns, capital gains overhang has greater predictive power for
future returns in hard-to-value stocks.

III. Conclusion

In this study, we hypothesize that since individual investors are prone to the disposition effect,
disposition effect-induced momentum should be stronger for stocks with greater individual in-
vestor presence. Consistent with our hypothesis, we find that the ability of the disposition effect
to explain momentum increases with the level of individual investors’ presence in the stock. This
result is robust to alternative ways of defining individual investor’s presence in a stock. Also, this
result holds among both high-return and low-return groups, implying that short sale constraints
are not driving our result. Furthermore, consistent with Kumar (2009) who finds that individual
investors display greater disposition effects among hard-to-value stocks, we find that individual

11We also reproduced Tables II-IV after dropping NASDAQ stocks and found qualitatively similar results to what are
reported in these tables.
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Table VI. Fama-MacBeth Cross-Sectional Regression: NYSE + AMEX

This table presents the results of the Fama-MacBeth (1973) monthly cross-sectional regressions of returns on
past return, capital gains overhang, and measures of individual investors’ presence × capital gains overhang.
Individual investors’ presence in each stock is based on institutional holding, residual institutional holding,
and fraction of shares traded by individual investors. The p-values in parentheses are based on corrected
t-statistics using Newey and West (1987) with an adjustment for autocorrelation. Panels A, B, and C are the
results of the M × N momentum portfolio with the M-month ranking period and the N-month holding period
skipping a month after the ranking period, where M is 1, 3, and 6 and N is 3, 3, and 6. Capital gains overhang
is computed as (Pt − RPt)/Pt at the end of each month, where Pt is the price of stock at the end of month
t, and R Pt = 1

k

∑T
n=1 (Vt−n

∏n−1
τ=1 [1 − Vt−n+τ ])Pt−n where Vt is turnover of stock attributed to individual

investors at t. K is a constant that causes the weights on past prices to sum to one. Individual investors’
trading volume is the aggregate shares volume associated with all trades of $10,000 or less. Institutional
ownership is the sum of the shares held by all institutions at the end of every quarter divided by the total
outstanding shares in Thomson Financial 13-F filing data. Residual institutional ownership for each stock
is the residuals from the regression of current institutional ownership on size of the stock, past six months
returns, book-to-market ratio, and number of analysts. We assign 1, 0, and −1 for high, medium, and low
individual investors’ presence. To be included in the sample, stock should have price greater than or equal
to $5 and market capitalization greater than the smallest decile of NYSE stocks. The sample consists of all
common stocks of the NYSE/AMEX from CRSP that intersect with ISSM and TAQ files from the end of
1986 to December 2005. Interaction1 in Model 4 is an interaction term between the measure of individual
investors’ presence based on institutional holding and capital gains overhang. Interaction2 in Model 5 is
an interaction term between the measure of individual investors’ presence based on residual institutional
holding and capital gains overhang. Interaction1 in Model 6 is an interaction term between the measure of
individual investors’ presence based on individual investors’ fraction of trading volume and capital gains
overhang. The p-values are reported in parentheses.

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6

Panel A. 1 × 3 Strategy

Past return 0.0048 −0.0078 −0.0075 −0.0086 −0.0077
(0.0401) (0.0063) (0.0068) (0.0045) (0.0049)

Capital gains overhang 0.0131 0.0151 0.0149 0.0145 0.0143
(<.0001) (<.0001) (<.0001) (<.0001) (<.0001)

Interaction1 0.0021 0.0045
(0.0155) (<.0001)

Interaction2 0.0007
(0.0420)

Panel B. 3 × 3 Strategy

Past return 0.0076 −0.0049 −0.0048 −0.0074 −0.0048
(0.0037) (0.0850) (0.0232) (0.0016) (0.0208)

Capital gains overhang 0.0132 0.0159 0.0159 0.0162 0.0152
(<.0001) (<.0001) (<.0001) (<.0001) (<.0001)

Interaction1 0.0024 0.0045
(0.0052) (<.0001)

Interaction2 0.0012
(0.0243)

Panel C. 6 × 6 Strategy

Past return 0.0089 0.0043 0.0044 0.0043 0.0045
(<.0001) (0.0066) (<.0001) (0.0004) (<.0001)

Capital gains overhang 0.0122 0.0097 0.0095 0.0091 0.0089
(<.0001) (0.0002) (<.0001) (<.0001) (<.0001)

Interaction1 0.0012 0.0037
(0.0301) (<.0001)

Interaction2 0.0003
(0.0681)
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investors drive disposition effect-induced momentum among hard-to-value stocks. This study
sheds further light on the momentum anomaly by demonstrating that individual investors influ-
ence the momentum effect based on their behavioral biases known as the disposition effect and
that this influence is greater for hard-to-value stocks. �
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