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Abstract

The Cross-Section of Expected Trading Activity

In this paper, Fama-MacBeth (1973)-type regressions are performed to examine variables

that help us understand cross-sectional variations in expected stock trading activity. For

this purpose, we derive an autocorrelation-adjusted t-statistic suitable for our analysis.

Based on existing literature, and our own intuitive reasoning, plausible explanatory vari-

ables are chosen from several categories. Specifically, we regress three unsigned trading

activity measures, namely, share volume, dollar volume, and turnover, as well as a mea-

sure of signed order imbalances, on a set of regressors related to returns, accounting ratios,

capital structure, risk measures, information asymmetry, visibility, and stock ownership

structure. Our results show that many of the chosen stock-specific characteristics ex-

plain a significant portion of the cross-sectional variations in annual trading activity. In

particular, we demonstrate that by far the most important variables in predicting the

cross-section of trading volume are positive returns, systematic risk, idiosyncratic risk,

price levels, institutional ownership, analyst coverage, and market capitalization. An

analysis of market order imbalances uncovers evidence that financial market investors, on

net, are momentum traders, and also that dollar imbalance is positively related to the

book/market ratio whereas the opposite is true for imbalance in number of transactions.

This is consistent with the notion that relatively larger investors prefer value stocks while

small investors are attracted to growth stocks.



I. INTRODUCTION

The literature on financial markets has traditionally focused on explaining asset prices,

while trading activity has attracted only peripheral attention. Empirical investigations

of well-known asset pricing models such as the CAPM and the APT have centered on

the determinants of expected returns, rather than on the volume of trade. Yet, trading

activity, obviously, is an inalienable feature of financial markets, and warrants study in

its own right.

Odean (1999) argues that recent levels of trading in financial markets are too high to be

attributable to the portfolio rebalancing needs of rational economic agents. In addition to

the high aggregate levels of trading, however, trading activity across individual stocks also

exhibits substantial variation. In 2001, for instance, the annual turnover of International

Rectifier Corporation was more than four times higher than that of Avnet Incorporated,

even though their market capitalizations differed by less than 1%.1 Why does trading

activity vary in this manner from stock to stock? Little is known about this question,

which is the focus of our study. Specifically, we conduct an empirical investigation to

understand the sources of cross-sectional variation in expected trading activity. Aside

from its scientific merit, our study is important because the literature has shown that

trading activity is related to the cross-section of expected returns and hence, the cost

of equity capital, in a strong and meaningful way [see Chordia, Subrahmanyam, and

Anshuman (2001)]. In addition, if we assume that greater volume, by way of greater

brokerage commissions, stimulates more information collection [Brennan and Chordia

(1993)], then our results also have implications for stocks which are most likely to reap

the benefits of superior resource allocation owing to greater informational efficiency.

In previous literature, a number of empirical studies have documented a positive cor-

relation between volume and absolute price changes [see Karpoff (1987), Schwert (1989),

and Gallant et al. (1992)]. Amihud and Mendelson (1987, 1991) find that volume is higher

at the market’s open. Foster and Viswanathan (1993b) demonstrate a U-shaped intra-

day volume pattern, and also find that trading volume is lower on Mondays. Gallant,

Rossi, and Tauchen (1992) investigate the relationship between price and volume using a

seminonparametric method. In their time-series analysis, they find that the daily trading

volume is positively related to the magnitude of the daily price change, and that large

1As of 2001, both these companies were listed on the New York Stock Exchange.
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price changes are followed by high volume. Lakonishok and Maberly (1990) observe that

volume from individuals is larger but institutional volume is smaller on Mondays. Ziebart

(1990) documents a positive relation between volume and the absolute change in the mean

forecast of analysts. Llorente, Michaely, Saar, and Wang (2002) analyze the dynamic re-

lation between volume and returns in the cross-section. Finally, Lo and Wang (2000)

discuss the time-series and cross-sectional properties of turnover. Their cross-sectional

analysis is conducted by regressing time-series median turnover for NYSE/AMEX stocks

on a set of contemporaneous variables, aggregated over five-year intervals. Our focus is

on predicting annual trading activity for both NYSE/AMEX and NASDAQ stocks, and

we use a broader cross-section of explanatory variables such as behaviorally-motivated

ones (past returns and financial ratios such as book/market), as well as those related to

analyst coverage and stock ownership structure. We also briefly examine another measure

of trading activity: the net order imbalance.

From a theoretical perspective, there are two schools of thought on trading volume.

In the first set of models, which are based on the rational expectations paradigm, trading

is induced by asymmetric information. These models generally involve trading among

privately informed traders, uninformed traders, and liquidity or noise traders. [See Gross-

man and Stiglitz (1976, 1980), Hellwig (1980), Kyle (1985), Admati and Pfleiderer (1988),

Grundy and McNichols (1989), Foster and Viswanathan (1990, 1993), Kim and Verrecchia

(1991a, 1991b), and Wang (1994).] In these models, investors try to infer the information

of others from trading activity or market prices, and this inference is usually impeded by

noise trading.

The second school of thought on volume is one in which trading is induced by dif-

ferences of opinion; this line of research often ignores learning from market prices and

de-emphasizes noise traders. Examples of this literature are Harrison and Kreps (1978),

Varian (1985, 1989), Harris and Raviv (1993), and Kandel and Pearson (1995). In Harris

and Raviv (1993), investors often share the same public information but they interpret it

differently, thereby resulting in trades of assets. Kandel and Pearson (1995) also develop

a model that incorporates different interpretations of public signals. Aside from the mo-

tives delineated in these categories of models, trading presumably could occur for a variety

of reasons other than differences in beliefs: arbitrage, tax-loss trading, dividend-capture

trading, and portfolio rebalancing due to changes in return distributions or preferences.

Our paper draws from the extant theoretical literature as well as intuitive arguments
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to obtain a comprehensive empirical understanding of the cross-sectional variation in

trading activity, a topic which has been explored by relatively few researchers. We use

a broad cross-section of stocks over the last 38 years (1964-2001), and employ three

trading activity measures at an individual stock level: annual turnover, share volume,

and dollar volume. We regress the trading activity measures on a set of variables related

to returns, accounting ratios, capital structure, risk, ownership structure, information

asymmetry, and analyst coverage. An important methodological issue is that applying

the usual Fama-MacBeth (1973) t-statistic to our regressions is unwarranted, because

while it is reasonable to assume that returns are serially uncorrelated, the same is not

true of trading activity measures such as volume and turnover. To address this problem,

we formally derive a formula of the AR(1)-adjusted t-statistic suitable to the case where

the left-hand side variable is not serially independent.

Our results demonstrate that many of the chosen stock-specific characteristics do ex-

plain a significant portion of the cross-sectional variations in trading volume. In particular,

by far the most important variables predicting the cross-section of volume are positive

returns, systematic risk, idiosyncratic risk, price levels, ownership structure, analyst cov-

erage, and market capitalization. Our results are broadly consistent with the notions that

trading activity is driven by dispersion of opinion, psychological biases such as disposition

effect, a stock’s visibility, and its ownership structure.

We also focus briefly on another intuitive measure of trade: the net annual market

order imbalance. This measure is distinct from volume, because market order imbalances

capture net buying or selling pressure from traders that demand immediacy, and thus

are likely to have a stronger relationship to price movements than volume. The data

on imbalances is available only for NYSE stocks over a period eleven years, because

extracting it is quite cumbersome and requires access to transactions databases. Among

other results, we find that unlike volume, imbalances are not associated with risk-based

measures such as volatility, suggesting that volume captures dispersion of opinion, whereas

imbalance represents aggregate investor demand. We also uncover evidence that financial

market investors, on net, are momentum traders, and also that imbalance in number of

transactions is negatively related to the book/market ratio whereas the opposite is true

for dollar imbalance. This accords with the intuition that small investors are attracted

to growth stocks whereas the relatively larger investors exhibit a proclivity towards value

stocks.
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Our hope is that, by identifying characteristics that predict trading activity across

stocks, we can provide a more comprehensive understanding of empirical regularities in the

cross-section of trading activity, eventually leading to a theoretical model incorporating

the results explored in our study. The remaining sections of this paper are organized

as follows. In Section II, we explain our rationales for choosing explanatory variables.

Section III describes the data. In Section IV, the summary statistics of the variables

are described. Section V discusses the empirical results of the cross-sectional regressions

and their implications. In Section VI, we check the robustness of our results. Section VII

provides some evidence on determinants of order imbalance, while Section VII summarizes

and concludes.

II. SELECTIONOF VARIABLES ANDDEFINITIONS

In this section, we discuss measures and candidate determinants of trading activity. Based

on theoretical paradigms of asset pricing models, implications of return-volume relations

from the existing literature, and our own intuitive reasoning, we adopt three trading

activity measures, and a set of plausible regressors from several categories.

A. Trading Activity Measures

Which variable is appropriate as a measure of trading activity? Different authors have

used disparate measures of trading in their studies.2 For example, some authors examine

market trading activity using the total number of shares traded on the NYSE as a measure

of volume [Gallant, Rossi, and Tauchen (1992), and Hiemstra and Jones (1994)]. Some-

times aggregate (market) turnover is used as a measure of volume [e.g., LeBaron (1992),

and Campbell, Grossman, and Wang (1993)]. Others use individual share volume to an-

alyze price-volume or volatility-volume relationships [Lamoureux and Lastrapes (1990,

1994) and Anderson (1996)]. Some papers that focus on the effects of information events

on trading employ individual turnover [e.g., Stickel and Verrecchia (1994)]. In other cases,

normalized individual dollar volume (individual dollar volume divided by aggregate mar-

ket dollar volume) [e.g., Tkac (1999)] or standardized individual share volume (individual

2See Karpoff (1987) and Lo and Wang (2000) for survey of the literature on volume and for detailed
definitions of trading activity measures.
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share volume divided by the average volume over the nonevent period) [Kandel and Pear-

son (1995)] are used. Other researchers use the total number of trades3 [Conrad, Hameed,

and Niden (1994), and Chordia, Roll and Subrahmanyam (2001)] or the number of trading

days per year [James and Edmister (1983)].

Lo and Wang (2000) argue that if all investors hold the same relative proportion of

risky assets all the times (i.e., if the two-fund separation holds), share turnover, among the

set of measures mentioned above, yields the sharpest empirical implications and hence

is the best measure for trading activity. In practice, however, the focus is often on

volume. For example, the Wall Street Journal posts the top ten “Most Active Issues”

every trading day based on the number of shares traded on the NYSE, NASDAQ, and

AMEX. Furthermore, charts used by technical analysts always include share volume rather

than turnover. In this study, we investigate the behavior of turnover, share volume, and

dollar volume. In order to compare and gain more insights from the analysis, we separately

examine the trading behavior of stocks listed both on the NYSE/AMEX (interchangeably,

the “exchange market”) and on the NASDAQ (interchangeably, the “OTC market”) as

well.4 Our three trading activity measures are defined as follows.

TURNOVER: This variable is an annual turnover ratio of individual stocks. To help

ensure that this variable is not affected by stock splits or stock dividends, we first divide

monthly share volume by the number of shares outstanding at each month-end and then

sum the 12 monthly turnover ratios to obtain our time-aggregated turnover.

SHRVOL, LN(SHRVOL): These two variables are used as measures of annual share

volume. Using data from the CRSP database, we sum share volume within each month

to get the annual share volume, SHRVOL, in units of ten thousand shares for each com-

pany, and then apply the natural logarithm function to aggregate share volume to obtain

LN(SHRVOL).

DVOL, LN(DVOL): These are measures of annual dollar volume. From the CRSP

database, each month-end stock price is multiplied by monthly share volume to obtain

monthly dollar volume for the individual companies and then those 12 monthly values are

3In the literature on FX market microstructure, the number of trades, as opposed to dollar or currency
volume, are commonly used as a measure of order flows. See, for example, Evans (2002), and Evans and
Lyons (2002).

4Atkins and Dyl (1997) argue that the volume reported for stocks traded through the NASDAQ is
double counted and hence is not an accurate measure of public trading. We therefore examine NASDAQ
stocks separately from NYSE/AMEX ones.
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summed over the year to obtain the annual dollar volume, DVOL, in millions of dollars.

The natural logarithm is then taken to obtain LN(DVOL).

B. Explanatory Variables

Figure 1 provides a schematic guideline we use for selecting our explanatory variables.

We include four categories of potential cross-sectional determinants of trading activity,

based on past return performance, historical financial performance, risk, and a set of

miscellaneous variables related to value/growth, liquidity, and visibility effects.

First, we postulate that historical returns can have predictable impacts on trading ac-

tivity. Grinblatt and Keloharju (2001) document that past positive and negative returns

differentially affect Finnish investors’ buying and selling activity. High past returns in-

crease the tendency for domestic investors to sell rather than buy a stock, while negative

past returns increase the tendency for investors to hold onto the stock. This tendency

to hold on to losers is stronger for stocks with losses exceeding thirty percent. On the

other hand, stocks with large positive returns in the recent past and with prices at their

monthly highs are more likely to be sold.

The use of returns is also postulated by other literature. Thus, time-series relations be-

tween volume and price/return have been explored by many researchers in the literature.

In Harris and Raviv’s (1993) model, absolute price changes and volume are positively cor-

related. Kandel and Pearson’s (1995) event study shows that there is a positive relation

between the volume of trade and the absolute values of returns around public announce-

ments: volume is a V-shaped function of returns. Chordia, Roll, and Subrahmanyam

(2001) document that trading activity responds to past returns symmetrically: trading

increases in both up and down markets. While these studies examine time-series effects,

there is good reason to believe that there could be consistent relations between trading

activity and returns in the cross-section. So we explicitly investigate the impact of past

returns on trading activity. We use two dummies for up and down markets to check for

asymmetric effects.

Additionally, some researchers [Amihud and Mendelson (1986), and He and Wang

(1995)] document that the excess expected return has a premium associated with liquidity

or heterogeneous information. As Lo and Wang (2000) suggest, to the extent that a stock’s

“alpha” contains a premium associated with liquidity or heterogeneous information, or
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just captures mispricing, variations in alpha may cause variations in investors’ propensity

to hold stocks, and thus may cause cross-sectional differences in trading activity. Thus,

alpha is included in the analysis.

Our notation and definitions for the return-based variables are as follows:

RET+: A multiplicative dummy variable which takes on an annual return of an indi-

vidual stock if positive, and zero otherwise.

RET−: A multiplicative dummy variable which takes on an annual return of an indi-

vidual stock if negative, and zero otherwise.

ALPHA: The estimate of an intercept, α̂i, from the market model regression equation

(1) below. This Jensen’s measure represents the excess expected return over and above

the return predicted by the CAPM.

Next, we consider four variables related to accounting returns and capital structure of a

firm. While many professional investors may employ market-timing strategies in the short-

term, individual investors may choose buy-and-hold strategies with long-term horizons of

5-20 years. Examples include parents planning to fund a child’s college education or wage

earners intending to finance the expenses of their retirement periods. Siegel and Bernstein

(2002) emphasize the importance of well-diversified and long-term portfolios, mentioning

that “stocks are clearly the assets of choice for the investors seeking long-term growth.”

In implementing a long-term buy-and-hold strategy, however, the stock selection process

likely involves fundamental analysis. For that purpose, a wide range of ratios or per-

share values are used in the analysis. Among them are ROA and EPS, the ones we use.5

We postulate that these variables representing accounting returns of a company could be

related to trading activity in the stock.6

Some stocks typically earn more of their return from dividends, while others earn

from capital gains. This implies that trading activity across stocks may be different

simply because firms are different in terms of the level of the dividend per share. For

example, investors may choose a buy-and-hold strategy for high dividend stocks, which

5Lewellen (2003) provides evidence that financial ratios predict returns in the cross-section.
6For example, BusinessWeek reports that Dodge & Cox Stock Fund, a San Francisco-based investment

company, focuses on finding blue-chip stocks that have good long-term growth prospects. Once stocks
are selected, they tend to be retained for several years, resulting in a very low portfolio turnover (13% in
2002). See BusinessWeek, p. 94, March 24, 2003.
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leads to less trading of such stocks. Alternatively, high-dividend stocks may be avoided by

wealthy investors for tax purposes. On the other hand, stocks with higher dividends may

induce more dividend-capture trading around ex-dividend dates, involving more trades

in aggregate terms. In some cases, more trades might occur because of clientele shifts:

announcements of changes in dividend policies may be followed by trades between in-

vestors with different marginal tax rates. In this sense, the dividend level per share may

be related to trading activity. We therefore include the dividend per share as a candidate

variable.7

A firm with excessive debt is considered riskier to investors than a more equity-financed

firm due to a high probability of financial distress and default. At the same time, however,

traditional finance arguments indicate that financial leverage creates value by the amount

of the interest tax-shield. Also, well-known agency-theoretic arguments suggest that when

a firm has less equity or is highly leveraged, managers (more precisely equity holders) of

the firm prefer to take riskier projects. We speculate that differences of opinion could be

larger for more highly levered firms, and this, in turn, could influence trading activity.

Hence we include leverage as an explanatory variable.

The notations and definitions for the set of accounting variables related to financial

performance and leverage are as follows.

ROA: Net earnings divided by total assets.

EPS : Earnings per share including extra items. That is, net earnings divided by the

total number of shares outstanding.

DPS : Dividends paid out divided by the total number of shares outstanding.

LEVRG : A debt-to-asset ratio obtained by dividing book debt by total assets, where

book debt is the sum of current liabilities, long-term debt, and preferred stock.

We next consider the effects of risk. Many researchers have documented a positive

relationship between volatility of returns and volume. Karpoff (1987), and Gallant et al.

(1992) document that absolute price changes and volume are positively correlated. Schw-

ert (1989) provides evidence of positive covariances between volume and return volatility.

Wang (1992) shows a positive contemporaneous covariance between volume and absolute

price changes. In contrast, Chordia, Roll, and Subrahmanyam (2001) provide some evi-

7To avoid contamination by price-level effects, we use the unscaled earnings and dividends on a per-
share basis.
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dence in a time-series context that recent market-wide volatility measured by the 5-day

average of absolute returns is associated with a decrease in trading activity. Lo and

Wang (2000) examine the relation between turnover and residual standard deviation and

beta. All these previous studies imply that risk measured as volatility of returns might be

associated with dispersion of opinion, and hence, with the cross-section of trading activity.

In order to understand different facets of risk-volume relations, we consider three

measures of risk: total risk, systematic risk, and idiosyncratic risk. In our study, these

three variables are estimated for each company by the time-series regression:

Ri −Rf = αi + βi,m[Rm −Rf ] + i, (1)

where Ri, Rf , and Rm are individual returns of component stocks, Fama risk-free inter-

est rates, and CRSP value-weighted market index returns, respectively. To estimate αi

(ALPHA) and the two risk measures for a firm, we require that the firm have monthly

returns for 48 months prior to the year in question.

From the market model regression equation (1), the total variance of stock i can be

decomposed into two parts as follows:

V ar(Ri) = β2i,mV ar(Rm) + V ar( i), or

σ2i = β2i,mσ
2
m + σ2 (2)

The two terms on the right-hand side of equation (2) are measures of systematic and firm-

specific risk, respectively. We estimate our three components using σ̂i, β̂i,m, and σ̂ as

measures of total risk, systematic risk, and idiosyncratic risk, respectively. Note, however,

that in order to gauge the direct effects of total risk on trading activity in a specific year,

the estimation period for the total variance (12 months of the year as defined below) is

different from that for β̂i,m and σ̂ (60 months).

Specifically, the three risk measures we use are calculated as follows.

VOLATIL: This is a standard deviation of 12 monthly stock price returns of the year.

We use this variable as a measure of the total risk of a stock in a specific year.

BETA: The estimate of the slope coefficient, β̂i,m, from equation (1). This variable

is used to investigate the effect of a systematic risk on trading activity variables. Since

we use monthly returns to estimate this variable, a usual estimation method is employed

rather than that used by Dimson (1979).
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SIGMA: The estimate of a residual standard deviation from the regression (1), i.e.,

σ̂ = 1
n−k

n
j=1ˆ

2
j , where n is the number of observations in the time series, k is the

number of parameters (k=2 here), and ĵs are the residuals from the above regression.

This variable is to consider the effect of an idiosyncratic risk on trading activity.

Last, we employ six variables defined below which are related to value effects, trading

costs, information asymmetry, and publicity/size effects.

We first consider the book-to-market ratio, which captures growth/value effects. Fama

and French (1992) document that the average return on value stocks is higher than that on

growth stocks, indicating that investors may prefer one of these categories of stocks over

another. Further, Barber and Odean (2002) present that young men with high income,

no children, and more experience in stock trading have a preference for investing in small

growth stocks with high market risk. Thus, we examine the effect of BTM on turnover

and volume.

The price level of a stock is directly related to the market value of a firm. We use

the price level as a proxy for trading costs, because of the inverse relationship between

brokerage commissions and prices per share [see Brennan and Hughes (1991)].8 In addi-

tion, we consider a dummy for S&P 500 membership. Harris and Gurel (1989) show that

trading volume of a stock increases after the inclusion in the S&P 500 Index. Further,

indexation by institutional investors (passive index funds or active mutual funds), and

trading practices such as portfolio insurance and index arbitrage may affect the trading

behavior of the S&P 500 component stocks relative to non-index stocks. Indeed, indexa-

tion has been popular with the advent of the mutual fund industry since the early 1980s.

Index arbitrage became feasible in 1982 with the introduction of the S&P 500 futures

contracts on the Chicago Mercantile Exchange. According to Tkac (1999), the S&P 500

was indexed with $37.3 billion in 1991. She also estimates that about $100 billion was

utilized in portfolio insurance strategies that often used S&P 500 products, accounting for

4-5% of the market value of the S&P 500 component stocks in 1986-1987. Another reason

for considering the S&P500 is that, as in the case of SIZE, S&P 500 membership could

have a favorable effect on the publicity of the member firms, resulting in more diverse

ownership and hence more active trading.

Several researchers have modeled or reported empirical results suggesting that insti-

8Lo and Wang (2000) also include the price level in their cross-sectional analysis.
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tutional investors engage in different trading practices from those of individual investors.

Schwartz and Shapiro (1992) report that institutional investors account for 70% of the

trading volume on the NYSE in 1989. Tkac (1999) mentions that institutional owner-

ship is useful in explaining differential turnover behavior. This implies that institutional

ownership might be a very important characteristic in explaining trading activity across

stocks, justifying our investigation of the role of this variable directly in our study.

The number of analysts who follow a firm is related to asymmetric information as

well as differences of opinion. In asymmetric information models, trading volume reflects

investors’ disagreements about a stock’s intrinsic value, and often requires the existence

of noise traders to generate trading volume. In Admati and Pfleiderer (1988), for ex-

ample, when noise trading is exogenous and inelastic to price, trading volume increases

as the number of informed traders increases, because of enhanced competition between

informed agents. Chae (2002) investigates trading volume before scheduled and unsched-

uled corporate announcements to explore how traders respond to private information. He

provides evidence that cumulative trading volume decreases prior to scheduled announce-

ments and the decline is largest when information asymmetry is high. We postulate that

greater analyst coverage may be associated with smaller asymmetric information while

also stimulating differences of opinion. Further, Merton’s (1987) model of capital market

equilibrium indicates that investors hold only the assets with which they are familiar.

Greater analyst coverage could imply greater familiarity. We therefore use ANALYS as a

proxy for information asymmetry, heterogeneous beliefs, and visibility.

Lo and Wang (2000), also based on the arguments of Merton (1987), suggest that firms

with large market capitalization tend to be owned by more diverse groups of investors,

with greater dispersion of information asymmetry, and thus, such stocks could trade more

actively. There is extensive empirical literature investigating the significance of size in

explaining the cross-sectional variations of expected returns. As suggested in Lo and

Wang’s (2001) model on the joint behavior of volume and return, size could thus be a

factor affecting trading activity measures.

Our last set of variables are thus defined as follows.

BTM : A book-to-market ratio (a book value divided by a market value). A book

value is obtained by adding short- and long-term deferred taxes to common equity.

LN(P): The natural logarithm of the average of 12 monthly stock prices for each
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company.

SP500 : A dummy variable which takes on 1 if a firm is a member of the S&P 500

Index, and 0 otherwise.

IO : Institutional ownership as a fraction of the total number of shares outstanding

owned by institutional investors for each company.

ANALYS : The number of analysts who follow a company and report forecasts about

it to the I/B/E/S database.

SIZE : The natural logarithm of the average of 12 monthly market values, where a

monthly market value is a stock price multiplied by the number of shares outstanding

in a month. This will be used to check the size effect on turnover, but also as a control

variable in the volume regressions.

III. DATA

To perform Fama-MacBeth (1973) type regressions using the final year-by-year datasets

suitable for the analysis, we match different files using company identification numbers

after extracting, processing, or estimating relevant variables from several databases. For

this study, we use data at the annual level because some accounting variables and our

institutional ownership data are available only on a yearly basis. To survive in our sample

in a year, a company is required to have all the variables defined in the previous section.

Therefore, the number of stocks contained in our sample is relatively small compared with

the whole universe of firms listed on the NYSE/AMEX or the NASDAQ.

For regression purposes, the yearly average numbers of firms that survived in the

sample are 1,206.6 for NYSE/AMEX stocks over the entire period (1964-2001). The

average numbers of stocks in the exchange market (NYSE/AMEX) for Subperiod 1 (1964-

1981) and Subperiod 2 (1982-2001) are 1,145.0 and 1,262.1, respectively. For the OTC

market (NASDAQ), however, data are available only from 1984. The average number

of sample stocks in the OTC market for Subperiod 2b (1984-2001) is 1,140.3. When

we include two more variables, IO and ANALYS, which are available in common for

NYSE/AMEX stock in Subperiod 2a (1982-1999) and for NASDAQ stocks in Subperiod

2c (1984-1999) as shown in Tables 5-7, the average numbers of stocks surviving in the
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sample decrease to 933.4 in the exchange market and 722.8 in the OTC market.9

We use the CRSP monthly file to construct annual turnover (TURNOVER), share

volume (LN(SHRVOL)) and dollar volume (LN(DVOL)) for the 38-year period (1964-

2001). Some explanatory variables such as RET+, RET−, VOLATIL, LN(P), SIZE are

also obtained using the CRSP monthly file for the period 1963-2000. To estimate ALPHA,

BETA and SIGMA for each stock in each year, three time series of preceding 5 year

(48 or more) monthly data are extracted from the CRSP monthly file: individual stock

returns, value-weighted market returns, and Fama risk-free rates (one month average).

ROA, EPS, DPS, LEVRG, and BTM are extracted or constructed using accounting data

such as assets, liabilities, common equity, book debt, earnings, and dividend from the

CRSP/Compustat Merged (CCM) file. The S&P 500 member companies are obtained

from the Compustat Industrial file by selecting the firms with CPSPIN=1 from the entire

database in each year. The institutional ownership (IO) data comes from Standard &

Poor’s. This IO variable is available only for the period 1980-1998. The number of

analysts (ANALYS) is extracted from the I/B/E/S database by running a SAS program

directly in the UNIX system of the Wharton Research Data Services (WRDS). ANALYS

is available from 1980 on, but the number of observations in 1980 are too small and so this

year is dropped from our sample. Given the limited availability of the IO and ANALYS

data, we construct comparable regression models for Subperiods 2a (1982-1999) and 2c

(1984-1999), where IO and ANALYS are used in common as regressors.

IV. SUMMARY STATISTICS

A. Trading Activity Variables

The graphs in Figure 2 show the trends in the three measures of trading activity: turnover,

share volume (SHRVOL) in 10 million shares, and dollar volume (DVOL) in billions of

U.S. dollars. The graphs are created based on the time series of cross-sectional averages

9From a standpoint of explanatory variables, Subperiod 1 and Subperiod 2 actually correspond to
1963-1980 and 1981-2000, respectively. The reason we choose the two subperiods from before and after
1981 is to compare the features of the two subperiods, given that there have been structural changes in
the U.S. stock market since the early 1980s. A few examples are the growth of the mutual fund industry
and the introduction of the S&P 500 futures contracts since then. Defining Subperiods 2a, 2b, and 2c,
which are slightly different from Subperiod 2 but still comparable, is from the consideration that some
data are available only for one of the 3 different subperiods. Henceforth, we will interchangeably use the
terminology “second subperiod” to imply Subperiods 2, 2a, 2b, and/or 2c.
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calculated using the component stocks of the exchange market over 1964-2001 and of the

OTC market over 1984-2001. The average numbers of component stocks are 1,228.2 for

NYSE/AMEX stocks and 1,146.0 for NASDAQ stocks.

In Figure 2, the three trading activity measures are characterized by secular increasing

trends in both markets. Given that the number of shares issued in a company increases

over time, and a price level of the stock also has an increasing trend over the long horizon

(see Panel A in Table 1 below), it is not surprising to observe that share volume and dollar

volume rise as time passes. However, even after accounting for the effect of increasing

share issuance and price levels, it appears that trading activity in terms of share and

dollar volume has increased over time. As exhibited in Figure 2, both share volume and

dollar volume have increased exponentially. For instance, the average share volume for

NYSE/AMEX stocks increased from 1.19 million shares in 1964 to 152.18 million shares

in 2001.

The secular increasing trend is more clearly demonstrated by the turnover line, which

incorporates the increase in shares issued over time. As can be seen in Figure 2(a), the

average turnover of NYSE/AMEX stocks exhibits a roughly monotonic time trend since

1974. It began from only 23.0% a year in 1964, reaching 72.4% in 1987. Turnover dropped

immediately after the 1987 crash, but it resumed the increasing trend again, eventually

rising up to a record high of 102.8% in 2001. While share volume and dollar volume of

the OTC market in Figure 2(b) show similar trends (but at lower levels), the increasing

trend of turnover is far steeper at a much higher level than that in the exchange market:

starting from 50.1% in 1984, rising beyond 100% in 1992, and reaching its peak of 190.6%

in 2000. These compare to 48.1% in 1984 and 96.6% in 2000 in Figure 2(a). That is,

turnover in the OTC market starts from a ratio similar to that of NYSE/AMEX in 1984,

but ends up with a level twice as high as that of the exchange market in 2000. This high

level of turnover in the NASDAQ market may be partly related to double counting as

documented by Atkins and Dyl (1997). Reflecting the recent economic recession, turnover

and dollar volume in the OTC market showed a sharp downturn in 2001.

Table 1 reports the time-series average values of means, medians, minima, maxima,

standard deviations (STD), coefficients of variation (CV), skewnesses, and kurtoses for

our three trading activity measures over the subperiods as well as the entire period.

Considering that prices and returns are two other variables of importance, we also report

the statistics for stock prices (PRICE) and returns (RETURN) in the table. Note here
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that the estimation period of these two variables starts and ends one year earlier than those

of the other variables. The values of each statistic are first calculated cross-sectionally

each year, and the time-series averages of those values are reported here.10

Compared to those of Subperiod 1, the mean and median of the trading activity

measures and price level for NYSE/AMEX stocks all increased sharply in Subperiod

2. Specifically, the average turnover is 52% for the entire period, but large differences

are observed across the two subperiods. The mean turnover in Subperiod 2 (66%) is

almost twice that of Subperiod 1 in Panel A. Table 1 also shows that trading activity

measures, especially share volume and dollar volume, tend to be more variable (larger

CVs) cross-sectionally than returns in both markets. In addition, the average CVs in

prices and returns are much larger in the second subperiod compared to those in the

first subperiod, indicating that prices and returns recently have become more variable

across stocks. Figure 2 suggests that the mean turnover in the OTC market (111%) in

Subperiod 2b (1984-2001) is much higher than that of the exchange market (66%) in

comparable Subperiod 2 (1982-2001). Notice, however, that during a comparable time

period, the mean levels of prices, share volume, and dollar volume of NASDAQ stocks

are much lower than those of NYSE/AMEX stocks, with the mean Nasdaq price ($16.55)

being less than a half of its NYSE counterpart ($35.18).

Our primary focus is more on examining what factors can explain the cross-sectional

variations in trading rather than exploring the reasons for overall trading activity in

the U.S. stock market. However, it is worthwhile to consider why trading has been

ever increasing over time. The following is an excerpt of an interesting article from

BusinessWeek.:11

. . .“Old dogmas like ’buy and hold’ just don’t work.” Long-term investing

is taking a backseat to no-holds-barred trading by market professionals who

jump in and out of stocks at dizzying speed. Today’s Wall Street has all

the characteristics of a traders’ market–one in which the winners are those

who can get in and out quickly while making small, yet frequent, profits.

Hedge funds and other hyperactive pros can charge through the market, firing

10For example, the coefficient of variation, CV, in this table is not exactly the same as (STD/Mean)
multiplied by 100, because a number in each grid of this table is an averaged value over the entire period
or subperiods.
11BusinessWeek, March 10, 2003, “Whipsawed by Wall Street,” by David Henry and Marcia Vickers.
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off split-second trades and using elaborate strategies to wrench out profits.

Program trading, in which professionals use computers to pump through buy

and sell orders for million-dollar baskets of stocks, is at an all-time high,

making up nearly one-third of the New York Stock Exchange’s daily trading

volume. That’s more than triple 1989 levels. And the short sellers–who

borrow shares and sell them, hoping to buy them back at a lower price–are

out in full force.

The view stated above appears cursory and neglects the distinction between more

active or speedier trading, and better return performance. In the worst case, the two

might be inversely related as documented by Carhart (1997). In terms of increasing

trends in trading, however, this article succinctly describes the recent developments in the

U.S. stock market. Lower trading costs, computerized tools, and rapid trade executions

have enabled institutional investors to trade large amounts of stocks continuously for the

purpose of arbitrage trading, portfolio insurance or usual portfolio rebalancing purposes,

resulting in higher volatility and more trading in stock markets.

In addition, there is some evidence supporting the increasing trend in trading on

the part of individual investors. There has been an explosion in online trading since its

initiation in the early 1990s. Barber and Odean (2002) analyze the trading behavior

of investors who switched from phone-based to online trading during the 1990s. Their

results show that after going online, investors trade more actively, more speculatively,

and less profitably than before. The investors moving to online trading are likely to have

been overconfident about their ability to profit from trading online, and thus trade too

aggressively when they receive information about the value of a stock. Barber and Odean

(2002) argue that once individual investors switch to online trading after experiencing a

series of good performance from phone-based trading, they become more overconfident.

Easier access to trading technology and lower trading costs by going online coupled with

overconfidence presumably lead particular groups of individual investors to trade more

actively than rational investors would do.

Before moving on to explanatory variables, in Table 2 we check how our trading

activity measures correlate with each other. The correlation coefficient between SHRVOL

and DVOL is 0.81 and that between LN(SHRVOL) and LN(DVOL) is as high as 0.92

in Panel A. However, those between TURNOVER and the two share volume measures
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or between TURNOVER and the two dollar volume measures are relatively low, ranging

from 0.18 to 0.44. The qualitative features in Panel B are similar. This suggests that we

may be able to gain more insights by examining the behavior of all three measures.

B. Explanatory Variables

Table 3 contains the descriptive statistics for our sixteen variables of interest over the

entire period and subperiods. The method of calculating the statistics in this table is

the same as in Table 1.12 Over the entire period, the mean values of RET+ and RET−

for NYSE/AMEX stocks are 24% and −9%, respectively. The absolute values of the two
numbers in Subperiod 2b for NASDAQ stocks are larger than those in Subperiod 2 for

the exchange market. The Jensen’s measure, ALPHA, is extremely variable across stocks,

especially in Subperiod 2, although it is not very skewed.

Next, we focus on the three risk measures. Over the entire period and 2 subperiods,

the means of VOLATIL are around 10% in Panel A. In contrast, the mean of VOLATIL

in Panel B is 40% higher, implying that monthly return volatility is larger for NASDAQ

stocks than for NYSE/AMEX stocks. If all stocks listed on the NYSE/AMEX/NASDAQ

are considered in the sample, the mean BETA would be one. However, given the lim-

ited number of component stocks satisfying our criteria, the mean levels of BETA for

NYSE/AMEX stocks over the entire period and 2 subperiods are 1.12, 1.24, and 1.01,

respectively. It is interesting to note that in the exchange market the mean of BETA in

Subperiod 2 is smaller than that of Subperiod 1, though its CV is larger in Subperiod

2. The mean, minimum, maximum, and CV of BETA for NASDAQ stocks are all higher

in absolute values than their counterparts of Panel A during the second subperiod. The

mean and CV of SIGMA in Subperiod 2 is slightly larger than those in Subperiod 1 of

Panel A. This seems to suggest that idiosyncratic risk component of stock return volatility

has become larger over time, consistent with Campbell, Lettau, Malkiel, and Xu (2001).

Also noticeable is that the mean and CV of SIGMA is higher in the OTC market than in

the exchange market during the second period.

Last, the features of other variables are summarized as follows. ROA, EPS, and

BTM are generally characterized by high CV, skewness, and kurtosis. In particular,

12In Table 3, IO and ANALYS are available only for 1981-1998 in common and including the two
variables decreases the average numbers of component stocks by 26% to 933.9 in Subperiod 2 of Panel A
and by 37% to 727.2 in Subperiod 2b of Panel B.
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BTM is extremely leptokurtic and skewed to the right in both markets. The mean of IO

shows that on average 42% of NYSE/AMEX stocks are owned by institutional investors,

while the corresponding proportion for NASDAQ stocks is 32%. For analyst coverage,

NYSE/AMEX stocks are followed by more analysts (13.17) than are NASDAQ stocks

(7.06). The higher CV of ANALYS in Panel B indicates that the variation in ANALYS for

NASDAQ stocks is much wider in the coverage than that for the NYSE/AMEX stocks.

The mean of SIZE in the OTC market is 32% smaller than in the exchange market,

suggesting that the NASDAQ market consists of smaller-capitalization stocks on average.

Before conducting regression analyses, we examine the correlation coefficients between

our explanatory variables in Table 4. The lower triangle presents the correlations for

NYSE/AMEX stocks (1963-2000), and the upper triangle contains the correlations for

NASDAQ stocks (1983-2000). Overall, SIZE is highly positively correlated with LN(P),

SP500, IO, and ANALYS. Given that SIZE is obtained by multiplying a price level by

the number of shares outstanding, its high correlation with LN(P) is not surprising: 78%

for NYSE/AMEX stocks and 77% for NASDAQ stocks. Usually S&P 500 member firms

are the ones with large market capitalization, and institutional investors may prefer to

trade larger stocks. These facts seem to induce the relatively high correlations of SIZE

with SP500 and IO: 52% and 50%, respectively. In particular, SIZE and ANALYS have a

strong linear relation with a correlation of 80% in the exchange market, suggesting that

companies with large market capitalization are followed by more analysts. DPS is also

positively correlated with SIZE and LN(P).

Another noticeable relation is a substantially high correlation (73%) between VOLATIL

and SIGMA. Although the estimation periods for VOLATIL and SIGMA do not exactly

coincide, it is reasonable to observe a close relation between total risk and idiosyncratic

risk. One interesting point to note is that our two risk measures, VOLATIL and SIGMA,

show relatively high but negative correlations with SIZE and LN(P). This implies that

stocks with large market capitalization or a high price level tend to have lower volatility

and idiosyncratic risk in their returns. For NASDAQ stocks, the relations between most

of the variables mentioned above are qualitatively similar.
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V. RESULTS OF CROSS-SECTIONAL REGRES-

SIONS

Our method involves the following regression, run annually:

Yi,t+1 = γ0 + γ1RET
+
i,t + γ2RET

−
i,t + γ3ALPHAi,t + γ4ROAi,t

+ γ5EPSi,t + γ6DPSi,t + γ7LEV RGi,t + γ8V OLATILi,t

+ γ9BETAi,t + γ10SIGMAi,t + γ11BTMi,t + γ12LN(P )i,t

+ γ13SP500i,t + γ14IOi,t + γ15ANALY Si,t + γ16SIZEi,t + i,t+1, (3)

where t = 1963,..., 2000, and Yi,t+1 is one of our three trading activity measures, turnover

(TURNOVER), share volume (LN(SHRVOL)), and dollar volume (LN(DVOL)).

An important question in the context of the above specification is that of which sta-

tistic should be used to determine the statistical significance of the explanatory variables.

In Fama-MacBeth (1973), Yi,t+1 is the monthly stock return, which is considered to be

an iid process. In that case, it is not unreasonable to assume that the time-series of the

estimated coefficients from the cross-sectional regressions are independent and identically

distributed. Thus, in the case where returns are the dependent variable, it is justifiable

to use simple Fama-MacBeth standard errors and their corresponding t-statistics. In our

study, however, there is no guarantee that the estimated coefficients are not serially corre-

lated. The reason is that Yi,t+1 is a trading activity measure, which tends to be persistent

across time. As we will discuss further in Section VI, the estimated coefficients are indeed

often not independent. In most cases where they are serially correlated, the Box-Jenkins

approach suggests that an AR(1) process characterizes the coefficient series reasonably

well. Therefore, in the Appendix we formally derive a formula of the t-statistic feasible

for our analysis, assuming that the estimated coefficient series follow a stationary AR(1)

process.13

Given the high correlations between some of the regressors checked above, we provide

four different models for each period in Tables 5-7 based on equation (3) for purposes of

comparison and interpretation. Model 1 is a full model which includes fourteen variables

(without IO and ANALYS) over the entire period and 2 subperiods for NYSE/NASDAQ

13We do not de-trend the volume data because we examine cross-sectional, not time-series relationships,
and any serial dependence in the coefficients of our regressions should be removed by our econometric
procedure; we provide further evidence on this issue in Section VI.
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stocks. Model 9 is its counterpart for NASDAQ stocks over Subperiod 2b (1984-2001).

With IO and ANALYS available, the corresponding full model is estimated in Model 5

over Subperiod 2a (1982-1999). Similarly, the counterpart of Model 5 is Model 13 for

NASDAQ stocks over comparable Subperiod 2c (1984-1999). Although SIZE is highly

correlated with LN(P) and ANALYS, the models including all variables may still shed

some light on the trading behavior, since SIZE cannot be a perfect substitute for the other

two, and vice versa.14 To gauge the effects of possible multicollinearity stemming from the

fact that VOLATIL is highly correlated with SIGMA, and SIZE is so with both LN(P) and

SP500, we exclude VOLATIL and SIZE in Models 2, 6, 10, and 14. In Models 3 and 11,

SIGMA, LN(P), and SP500 are excluded for the same reason, with SIZE and VOLATIL

being retained. Models 7 and 15 are the same as Models 3 and 11, respectively, except

that IO is added in the regressions for Subperiods 2a and 2c. By dropping VOLATIL

instead of SIGMA in Models 4 and 12, we try to compare these with Models 3 and 11. In

order to examine the role of ANALYS in Models 8 and 16, we exclude SIZE, IO, SP500,

and LN(P), which are all highly correlated with ANALYS.

In Tables 5-7, we report the average coefficients and the AR(1)-adjusted t-statistics

computed by equation (19) in the Appendix, as well as the average adjusted R-squared

(R2) for each model, obtained from conducting year-by-year cross-sectional regressions.15

The time-series averages of the component stocks (Obs) over each period are also reported

in the tables. Panels A and B represent NYSE/AMEX and NASDAQ stocks, respectively.

Before examining the effects of individual regressors, overall descriptions of the results

are worthwhile. Although a significant portion of the variations in the three trading

activity measures can be explained by the variables we employ, the explanatory power

in turnover regressions is much lower compared with that in the share volume or dollar

volume regressions. The R2 in the turnover regressions ranges from 0.173 to 0.502 in

Table 5, while the range of R2 in the share volume regressions is 0.304-0.840 in Table

6 and that in the dollar volume regressions in Table 7 is 0.565-0.887. However, the

explanatory power of the turnover regressions increases substantially by including IO and

14A commonly used rule of thumb is that a correlation coefficient between two regressors greater than
0.8 or 0.9 indicates a potentially harmful multicollinearity problem. See, for example, Griffiths, Hill, and
Judge (1993).
15Given that the number of observations varies over the years of our sample period, it would be better

that the coefficients and R2’s are weighted by the number of observations. However, the difficulties in
deriving the t-statistics with the weighted averages of the coefficients led us to report the simple average
values of them.
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ANALYS because their marginal impacts on turnover are very strong. With two more

variables in Model 5 for NYSE/AMEX stocks, R2 increases from 0.194 in Model 1 of

Subperiod 2 to 0.278 in Model 5 of Subperiod 2a in Table 5. In contrast, R2 is affected

only slightly in Model 6 when we omit SIZE from Model 5, although SIZE and IO have a

relatively high correlation. Though the role of SIZE in explaining turnover seems weaker,

however, its impacts on share volume and dollar volume are never paralleled by LN(P),

IO, or any other variables, as we see below. Another interesting point is that R2 in the

turnover regressions for NASDAQ stocks is far higher than those for NYSE/AMEX stocks

(compare models of Subperiod 2 vs. Subperiod 2b and of Subperiod 2a vs. Subperiod 2c

in Table 5), while the opposite is true for the share volume and dollar volume regressions.

A. Return Measures

A.1 RET+/RET−

We first examine the impact of past returns on the cross-section of trading activity. Even

a quick look at Tables 5-7 reveals that the cross-sectional variations in trading activity

are never purely random but do bear strong relations to RET+. The hypothesis of a zero

coefficient is strongly rejected at any conventional significance level in any model of any

period. Panel A of Table 5 indicates that when a stock’s annual positive return is 10%

higher, then the annual turnover of this stock is expected to be 2.54% to 3.52% higher.

For NASDAQ stocks in Panel B, the sensitivities of turnover to RET+ are substantially

higher than those for NYSE/AMEX stocks: for example, 64.1% higher from 0.3522 in

Model 6 of Panel A to 0.5781 in its comparable Model 14 of Panel B. But the impact

and significance of RET+ in explaining turnover decrease over time, as the comparisons

of models in Subperiod 1 with those in Subperiod 2 show in Panel A of Table 5. For

the share volume regressions in Table 6, the sensitivities and statistical significance are

strengthened, with the t-values being much larger in both panels. Furthermore, compared

with the results in the share volume regressions, the sensitivities and significance of RET+

in the dollar volume regressions are resoundingly reinforced, as evidenced by the frequent

occurrence of t-values greater than ten for this variable in Table 7.

Negative returns, RET−, are also consistently related to turnover and share volume.

Stocks with higher negative returns tend to be traded more actively in terms of both

turnover and share volume. However, the magnitude and statistical significance of its
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coefficients are much weaker than those of RET+. That is, the effects of positive returns

and negative returns on turnover and share volume are rather asymmetric. For example, in

Model 2 of Panel A for the turnover regressions, when a stock’s annual return is negatively

10% higher in the entire period, the annual turnover of this stock is expected to be higher

only by 1.63% vis-à-vis 3.29% for a positively 10% higher return. By including IO or

ANALYS in Models 5-8 and 13-16 of Tables 5 and 6, the role of RET− tends to be

further weakened. All these aspects notwithstanding, the overall impacts of this variable

on turnover and share volume are still sound. However, an interesting feature occurs

for the dollar volume regressions in Table 7. RET− is now related to dollar volume in

the opposite direction. Except for some cases in the first subperiod, the dollar volume

decreases on average as a stock has higher negative returns. The extent of this relation is

stronger for NASDAQ stocks.

Similar to time-series properties in volume, our results provide evidence that turnover

and share volume in the cross-section bear an asymmetric V-shaped relation with re-

turns, and positive returns typically have a stronger effect than do negative returns.

Rationales for the asymmetric effect can be found in recognizing short-sale constraints

[Karpoff (1987)] and the disposition effect [Grinblatt and Keloharju (2001), Grinblatt

and Han (2002)]. Karpoff (1987) argues that larger costs of taking short positions restrict

investors’ abilities to trade on new information, causing the volume associated with a

price increase to exceed that associated with the same level of a price decrease. In a

recent empirical study by Grinblatt and Keloharju (2001), domestic investors in Finland

show contrarian behavior, while foreign investors tend to be momentum traders. In their

paper, the larger the positive past returns of a stock, particularly in the recent past, the

more likely it is that the investor will sell it. They also present that the more negative

are the returns, the lower is the propensity to sell. This disposition effect and short sale

constraints are both consistent with the asymmetric effects of RET+ and RET− observed

above.

A.2 ALPHA

Tables 5-7 show that the coefficients of ALPHA are often statistically significant at the 5%

level. However, ALPHA has different relations with trading activity in different markets.

In Panel A of Table 5, the coefficients of ALPHA are often negative and significant, albeit

not consistent across models even in the same period. For stocks in the OTC market,

ALPHA tends to have a positive relation to turnover in Subperiods 2b and 2c. Similarly
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for the share volume and dollar volume regressions in Tables 6-7, negative relations are

again dominant in Panel A, but the opposite is true in Panel B. Why ALPHA is related

with trading activity in opposite directions in the 2 different markets is a puzzle. Overall,

the generally inconsistent effects of ALPHA on volume cause us to conclude that the effect

of excess risk-adjusted returns on expected trading activity is not compelling.

B. Accounting Returns and Per-share Values

B.1 ROA/EPS

Our results show that the statistical significance of ROA is weak for the turnover regres-

sions. As we see in Table 5, most of the ROA coefficients are not statistically significant

in either panel. However, the sign of ROA is often negative. The weak relation is similar

for the share volume regressions in the exchange market, but ROA is often negatively

significant in the OTC market. The dollar volume regressions in Table 7 also show a

weak relation, with a few negatively significant coefficients. Thus, our overall assessment

is that ROA does not play a key role in explaining trading activity.

EPS seems to be negatively related to turnover, especially for NASDAQ stocks. For

the share volume regressions, the negative impact of EPS is much more robust, as observed

in both panels of Table 6: the null hypothesis of a zero coefficient is rejected at the 5%

level with only a few exceptions. With a few sign reversals or insignificant coefficients for

the dollar volume regressions in Table 7, the negative relation is still persistent. These

often negative effects of EPS as well as of DPS (to be described below) on trading volume

are related to the idea that investors may follow a buy-and-hold strategy for stocks with

high profitability.

B.2 DPS

Table 5 shows that most of the time the coefficients of DPS are negative and statistically

significant for NYSE/AMEX stocks at the 1% level in Subperiod 2. For NASDAQ stocks,

the negative effect of DPS on turnover is stronger in both subperiods. For the share

volume and dollar volume regressions in Tables 6 and 7, the negative effects tend to be

reinforced over most periods in both markets.

The relatively weak relations of EPS and DPS to trading activity in the exchange mar-

ket seem to reflect the several offsetting effects mentioned earlier, e.g., greater dividend-
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capture trading in high-dividend stocks, versus a greater tendency for investors to follow

buy-and-hold strategies (for tax-related reasons) in such stocks. Nevertheless, the nega-

tive and statistically significant coefficients often observed support the viewpoint that a

significant portion of investors still engage in buy-and-hold strategies. As shown in Bar-

ber and Odean (2002), online traders who trade too aggressively underperform in general

simply because of their excessive trading and the ensuing trading costs. As they put it,

“trigger-happy traders are prone to shoot themselves in the foot.” On January 7, 2003,

the Bush administration proposed a bold tax-cut plan, where dividends would be fully

exempt from the federal personal income tax. It is expected that the dividend tax cut will

differently affect the trading volume behavior across stocks with high vs. low dividends.

It remains to be seen whether this conjecture will be borne out, however.

C. Capital Structure

Our results indicate that the effect of LEVRG in the exchange market is very different

from that in the OTC market. For NYSE/AMEX stocks in Table 5, LEVRG is positively

related to turnover, particularly in the first subperiod. In Model 1 of Subperiod 1, for

instance, a firm with a 10% higher debt-to-asset ratio is expected to have 1.20% higher

annual turnover. However, the relation of LEVRG with turnover becomes weaker over

time, with the coefficients in Subperiods 2 and 2a being insignificant. For NASDAQ stocks,

we cannot infer any relation to turnover. However, the predictive power of LEVRG on

share volume for NYSE/AMEX stocks is quite solid as demonstrated in Panel A of Table

6. This positive relation is again weakened for NASDAQ stocks. LEVRG is also predictive

of dollar volume in a similar way for NYSE/AMEX stocks in Table 7. But the positive

relation is obscured or reversed in the OTC market.

Overall, the impact of LEVRG on trading activity is very sound at least for NYSE/

AMEX stocks. This relation may be understood in terms of heterogeneous beliefs about

the firm. As argued earlier, beliefs about the value of a firm will be more diverse among

investors when the debt-to-asset ratio is higher and the firm is more prone to financial

distress. As a result, the differences in opinion may lead to more active trading of the

stock.
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D. Risk Measures

D.1 VOLATIL

The coefficients of VOLATIL in Panel A of Table 5 are all statistically significant at the

5% level except for one marginal case. It can be seen that if a stock is one percentage

point higher in its monthly return volatility relative to the cross-sectional mean, its annual

turnover is expected to be higher by 1.14% to 3.60% over the sample period after 1982,

as exhibited in Panel A of Table 5. The importance of VOLATIL increases over time as

the size of coefficients and t-values are larger in Subperiods 2 and 2a than in the first

subperiod. For NASDAQ stocks in Panel B, the statistical significance of VOLATIL is

retained in Models 11 and 15, where we exclude SIGMA because of its high correlation

with VOLATIL.

As in the turnover regressions, VOLATIL plays a strong role in explaining expected

share volume. However, this variable loses most of its statistical significance in predicting

dollar volume. As Panel A of Table 7 shows, the coefficients are significant at the 1% level

only in Models 7 and 8. In the OTC market, VOLATIL no longer explains dollar volume.

Overall, however, VOLATIL is essential in predicting turnover and share volume in both

markets. This is consistent with implications from the extant literature on differences of

opinion.

D.2 BETA

The effects of BETA on trading activity are very strong and consistent in both markets

through Tables 5-7. In Panel A of Table 5, the null hypothesis that the coefficient of

BETA is zero is resoundingly rejected at the 1% significance level in any model for any

period, with t-values ranging from 5.02 to 15.43. The expected turnover of NYSE/AMEX

stocks increases by 7.2% to 9.4% annually as BETA rises cross-sectionally by 0.5. The

sensitivities of turnover to BETA become much higher in Subperiods 2 and 2a than in

Subperiod 1, implying that the impact of an increase in BETA by the same amount gets

larger over time. The magnitude and statistical significance of BETA are substantially

reinforced for NASDAQ stocks.

The impacts of BETA on share volume and dollar volume tend to be more impressive.

In Panel A of Table 6, t-values for the coefficients of BETA are often 2-digit numbers,

rising up to 14.09. Also noticeable is that the magnitude of the coefficients of BETA for
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NASDAQ stocks are higher than for NYSE/AMEX stocks in the comparable models over

the second period. All the features observed for share volume in Table 6 are essentially

the same for dollar volume in Table 7.

Based on the results described above, it is clear that stocks with higher systematic

risk are expected to trade more actively. It is a well-known fact that the relation between

estimated beta and stock returns is much weaker than the CAPM suggests. In particular,

Fama and French (1992) document that after controlling for a firm’s market capitalization

and its market-to-book ratio, the stocks’ betas have almost no ability to explain expected

returns across stocks. Interestingly, betas do explain expected trading activity, while they

do a relatively poor job of explaining expected returns!

D.3 SIGMA

The role of SIGMA, the measure of idiosyncratic risk, almost rivals that of BETA in

explaining turnover. One noticeable feature is the large size of the coefficients, which

exceed 1.8 in Panel A of Table 5. In particular, Model 6 in Panel A indicates that an

additional 0.01 residual standard deviation induces an increase in annual turnover by

6.22%. The statistical significance of SIGMA is much stronger in Subperiods 2 and 2a

than in the first subperiod in Panel A. Though the variability of the magnitude and

statistical significance of SIGMA becomes wider and the sign occasionally reverses, the

main characteristics are retained for share volume, and also for dollar volume but to a

weaker degree. An interesting characteristic for share volume and dollar volume is that

in Models 2, 8, 10, and 16 of Tables 6-7 where SIZE or LN(P) is omitted, the coefficients

often become insignificant or their sign reverses.

On balance, the impacts of all three risk measures on trading activity are very strong.

The impact of BETA on any measure of trading activity is especially resounding. We

believe that the evidence supports the idea that trading is generated by differences of

opinion among investors. In related work, Grinblatt and Keloharju (2001) evidence that

high volatility increases the propensity of Finnish households to buy rather than sell a

stock. They suggest that in the U.S. market in 1998-1999, many individual investors with

access to information on the Internet preferred to buy high-volatility Internet stocks on the

NASDAQ market, dreaming of making sudden wealth. In contrast, however, stocks with

high volatility may be avoided by institutional investors due to career concerns. These

differences between classes of investors may be much more pronounced for high-volatility
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stocks because such stocks tend to be small, growth stocks related to the information

technology or high-tech industry.16 Consequently, high volatility stocks represent more

heterogeneous beliefs across investors, and hence trading of them is more active. In

addition, as recently observed by Barber and Odean (2001), some individual investors,

particularly young and single men, tend to be more overconfident and thus prefer to trade

in the riskier stocks. This in turn may cause highly volatile stocks to be traded more

actively.

E. Book-to-Market Ratio

We now examine if there is any value/growth effect in trading activity. Turnover and

dollar volume at least for NYSE/AMEX stocks seem to be explained by BTM in the

entire period and especially Subperiod 2, even though the magnitude of the coefficients

is very small. But the coefficients of BTM become less or not significant after controlling

for the effects of IO or ANALYS in Subperiod 2a of Tables 5 and 7. Moreover, BTM no

longer explains share volume in either market. Based on the small coefficients and the

susceptibility of statistical significance, we conclude that the impact of BTM on trading

activity is minimal at best.

F. Average Price Level

We turn to the effects of the price level as a proxy for publicity and trading costs. Ta-

ble 5 demonstrates the fundamental role of the price level in predicting turnover. The

coefficients of LN(P) are all statistically significant in both markets and this aspect is

strengthened over time, as the size of coefficients and t-values increase substantially in

Subperiods 2 and 2a. Most of these features are retained in the share volume regressions

as presented in Models 2 and 10 for each period in Table 6, although the positive relation

is obscured by including IO and ANALYS in Models 6 and 14. The sign reversals in

Models 1, 5, 9, and 13 stem from the interactions with SIZE, which are highly correlated

with LN(P).17 For the dollar volume regressions in Table 7, the statistical significance

of the price level is more impressive. Even after controlling for the effects of SIZE or

16In Section VI, we will provide evidence that higher-risk stocks are likely to be small and growth
stocks.
17Recall from Table 4 that the correlation coefficients between LN(P) and SIZE were 0.78 for

NYSE/AMEX stocks and 0.77 for NASDAQ stocks.
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ANALYS in Models 1 and 6 of Panel A, the positive relationships of LN(P) with dollar

volume are retained. When SIZE is omitted from the regression (Model 2), the magnitude

and significance of the coefficient dramatically increase. Observe in Panel A of Table 7

that the t-values rises to as high as 46.75 (in Model 2) in the second subperiod. This is

consistent with the negative influence of price levels on transaction costs in the form of

brokerage commissions, as documented in Brennan and Hughes (1991).

G. S&P 500 Membership

As can be seen in the tables, the effect of the dummy SP500 on turnover is quite different

from that on share volume or dollar volume. In contrast with Lo and Wang (2000), SP500

bears often negative relations to turnover as shown in both panels of Table 5. But the

sign of SP500 sometimes reverses, especially when SIZE is omitted (Models 2 and 10 in

Subperiods 2 and 2b). The often negative (but somewhat perverse) relationships may

be because turnover is scaled by the total number of shares outstanding. Although the

S&P 500 members, which consist of large firms and hence have greater numbers of shares

outstanding, are traded actively in terms of share volume and dollar volume, the turnover

ratio obtained by dividing share volume by the number of shares outstanding could be

inversely or weakly related to SP500.

This intuition becomes apparent from the results in Tables 6 and 7. With very few

exceptions in both panels, the coefficients of SP500 are positive. They are statistically

significant even after controlling for the effect of SIZE: especially Model 1 of Subperiod 2

and Model 9 for both share volume and dollar volume; Model 1 of Entire Period, Model 5,

and Model 13 for dollar volume. Notably, compared with Models 1 and 9 in Subperiods 2

and 2b, Models 5 and 13 of both panels in Tables 6 and 7 show that SP500 becomes much

less or not significant by adding the two more important variables, IO and ANALYS. In

those cases, the magnitude of the coefficients also fall dramatically.

Overall, these characteristics are not inconsistent with our conjecture. It is obvious

that the component stocks of the S&P 500 Index are traded actively in terms of share

volume and dollar volume, reflecting the large size and the publicity of the member firms.

However, being a member of the S&P 500 Index does not necessarily generate active

trading in terms of turnover. The historical developments of the U.S. stock market such

as indexation and the introduction of index arbitrage or portfolio insurance have doubtless
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induced more active trading. But there have also been offsetting effects such as passive

indexation. These aspects may explain not only the negative relationship of SP500 with

turnover but also the positive impacts on share volume and dollar volume.

H. Institutional Ownership

We now investigate the role of institutional ownership. Without doubt, IO is one of the

most powerful characteristics in explaining the cross-section of trading activity. In Panel

A of Table 5, a stock with 10% higher institutional ownership has higher annual turnover

on average by 4.57% to 5.74%. Even after controlling for the effects of SIZE and ANALYS

in Model 5, the null hypothesis of a zero coefficient is strongly rejected at the 1% level.

Model 3 in Subperiod 2 of Panel A directly compares to Model 7. By simply adding one

more variable (IO), R2 increases by 30.9% from 0.178 in Model 3 to 0.233 in Model 7. For

NASDAQ stocks, the impact of IO on turnover becomes reinforced as exhibited in Panel B

of Table 5. The magnitude and significance of its coefficients increase substantially, with

the sensitivities rising by 78.4%-100.1%. Most of the features described for turnover are

strengthened in general for share volume and dollar volume, exhibiting their particularly

impressive t-values. For stocks in the OTC market, the t-ratios in Model 14 of Panel B

rise up to 22.92 in Table 6 and 27.29 in Table 7.

Our empirical evidence strongly supports the notion that institutional investors are

predominantly active managers who engage in more frequent trading. Other than usual

portfolio rebalancing needs, tech-savvy trading such as index arbitrage between futures

and spot markets, risk arbitrage around merger and acquisitions announcements, and

portfolio insurance strategy is feasible only for institutional investors who can capitalize

on sophisticated computerized programs and lower trading costs. Therefore, stocks owned

by institutional investors are, on average, traded more actively.

I. Analyst Coverage

We have argued that the role of the number of analysts is two-fold: information asymmetry

and differences of opinion. Models 5, 6, and 8 in Panel A and Models 13, 14, and 16

in Panel B demonstrate that the number of analysts is yet another powerful variable for

trading activity. Regardless of which dependent variable is used, the statistical significance

of ANALYS is very strong in any market even after controlling for SIZE, SP500, LN(P),
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and IO. Panel B of Table 5 implies that if an additional analyst follows a firm, the

annual turnover will be higher on average by 4.9% to 6.2% for NASDAQ stocks. The

sensitivities of trading activity to ANALYS are generally larger in the OTC market than

in the exchange market through Tables 5-7. The statistical significance is higher for the

share volume and dollar volume regressions, with the t-values reaching up to 13.78 in

Panel A of Table 6.

As mentioned above, ANALYS plays two roles. First, analysts endeavor to collect

private information about a firm, and could trade more aggressively to exploit this in-

formation in a stock where there are a large number of competing analysts. This would

serve to enhance volume. Second, in the context of Harris and Raviv (1993) or Kandel and

Pearson (1995), different analysts may produce different opinions about the stock because

they have different private information or simply interpret commonly known data differ-

ently. These heterogeneous beliefs generated by many analysts about the firm will in turn

contribute to greater trading. Our results are consistent with both of these hypotheses.

The greater impact of ANALYS in the OTC market may be explained by noting that

the impact of analyst coverage may be greater for technology-oriented companies with un-

certain cash flows. Further, NASDAQ stocks are covered by fewer analysts and, moreover,

the distribution of the coverage is more dispersed. The Wall Street Journal reports that,

as of January 2003, 44% of approximately 3800 companies listed on the NASDAQ had no

analyst coverage at all, and additional 14% were covered by only one analyst.18 Accord-

ing to the same source, analysts were leaving the research business after the recent stock

market bust and the initiation of new regulations governing research analysts following a

series of notorious accounting scandals in the early 2000s. For instance, the number of

research analysts at Merrill Lynch & Co. decreased from about 800 at the market’s peak

in 2000 to 635 at the end of January 2003, a 21% decline. If this trend continues, stocks

suffering from the fall of analyst coverage can be expected to face a substantial decrease

in trading activity in the near future.

J. Market Capitalization

From Table 5, the impact of SIZE on turnover seems rather weak and mixed. In addition,

when we exclude SIZE in Models 2, 6, 10 and 14 in each period, R2 is not affected very

18The Wall Street Journal, February 28, 2003, in an article by Kate Kelly on p. C1.
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much. Especially, even without LN(P) in Models 3 and 4 of Subperiod 1 in Table 5, the

coefficients of SIZE are not statistically different from zero.

However, notice that the situation changes dramatically in the second subperiod. The

coefficients of SIZE in Models 1, 3, and 4 of Subperiod 2 are all positive and significant

with t-values ranging from 14.21 to 17.54. The coefficient of Model 7 in Subperiod 2a

also becomes statistically different from zero at the 1% significance level, although the

sensitivity and its t-value now decrease, probably because IO can explain turnover more

effectively. These features are all retained in Panel B.

Why are large stocks more actively traded specifically in the second period?19 This

phenomenon can be partly explained by the growth of the mutual fund industry and insti-

tutional investment practices since the early 1980s. Fund managers managing large asset

bases are mostly constrained by their investment guidelines in trading small-capitalization

stocks. One reason is that these stocks are relatively less liquid, which could be a sig-

nificant disadvantage for institutional investors who often need to “fire off split-second

trades” for portfolio insurance or arbitrage purposes. Another is that, due to firms’ small

market values relative to the scale of funds they manage, trading such stocks can easily be

beyond the ownership limits involving corporate control issues, thereby triggering report-

ing obligations to the supervisory authorities. In general, therefore, larger-capitalization

stocks are preferred by institutional investors, who may have engaged in more frequent

and active trading especially since the early 1980s.

Now we turn to the volume regressions in Tables 6 and 7. The size variable is calculated

based on the price of a stock and its number of shares outstanding. Unlike turnover, if

unscaled volume is used as a dependent variable in the regression, it is natural to expect

the size variable to be positively related to the dependent variable, because stocks with

larger number of shares or larger market value tend to have larger share volume or larger

dollar volume in a specific period of time. This is the case as exhibited in Tables 6-7.

Nonetheless, several points are noteworthy. First, the t-values for SIZE are quite

high in every regression. Second, the magnitude and significance of the coefficients rise

substantially in Subperiod 2 relative to Subperiod 1 in Tables 6-7, indicating that SIZE

19The sign reversals of the coefficients in Models 5 and 13 in Table 5 stem from multicollinearity. In
a model not reported, where we exclude SP500, LN(P), ANALYS (all highly correlated with SIZE),
and VOLATIL (strongly correlated with SIGMA), t-values of the coefficients are impressive: 11.85 for
NYSE/AMEX stocks and 9.36 for NASDAQ stocks.
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becomes more important over time in explaining the volume behavior. Given that SIZE

is strongly correlated with LN(P), it may appear as though SIZE can be replaced by

LN(P) without a large loss in explanatory power. However, this is far from the truth. In

Panel A of Table 6, for example, compare Model 1 with Model 2 for the entire period:

without SIZE in Model 2, the R2 falls by more than 52.6% from 0.794 to 0.376. Even

after accounting for the effect of one more omitted variable in Model 2 (VOLATIL), the

role of SIZE in explaining volume is greater than that of LN(P).

VI. ROBUSTNESS CHECKS AND FURTHER EV-

IDENCE

In the Appendix, we derive the formula of the AR(1)-adjusted t-statistic in equation (19)

under the assumption that an AR(1) specification is a reasonably good approximation

to the estimated coefficient series. In this section, we first examine if that assumption is

warranted. For this purpose, we perform the ARMA tests using the Box-Jenkins approach

for each coefficient series in every model presented in Tables 5-7. The test results indicate

that in some cases a white noise process is a better fit and, occasionally, higher-order

autoregressive processes seem more appropriate. However, an AR(1) scheme is the best

choice in most cases. To illustrate, Figure 3 depicts the model that is best fitted to the

typical coefficient series. Here the examples are from the two coefficient series of BETA

and LN(P) for Model 2 in Entire Period of Table 6. The time plots in Figures 3(a) indicate

that the two series are stationary without being overwhelmed by discernible time trends.

The autocorrelation functions (ACFs) in Figures 3(b) and the partial autocorrelation

functions (PACFs) in Figures 3(c) confirm that an AR(1) process is a good approximation

to the two coefficient series.

Having checked the appropriateness of an AR(1)-fitting, we demonstrate in Table 8

how the 1st-order autocorrelations of the coefficient series actually affect the adjusted

t-statistics in five cases of the total 72 models reported in Tables 5-7. Mean Coeff and

Adj t-stat in each panel are the actual mean coefficients and their AR(1)-adjusted t-

statistics reported in the model whose specific number is indicated in the title of each

panel. Panels P-T show that the serial correlations (Autocorr) range from a negative to

a large positive value: a low of -0.23 for the coefficient series of EPS in Panel Q and a

high of 0.86 for the coefficient series of SP500 in Panels Q and T. In the latter cases, the
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AR(1)-adjusted t-statistics (Adj t-stat) decrease by 69.4% in Panel Q and by 66.3% in

Panel T, compared with their unadjusted Fama-Macbeth t-statistics (t-stat). In the cases

of negative autocorrelations, which are very rare, the adjusted t-statistics (in absolute

values) increase, as observed in Table 8.

Next, we verify if our AR(1)-adjusted t-statistics reflect the statistical significance

indicated by the corresponding series of t-statistics obtained from the year-by-year cross-

sectional regressions. In terms of computation, an AR(1)-adjusted t-statistic contained

in Tables 5-7 has no direct link with a series of t-statistics obtained from the individual

regressions. The reason is that the adjusted t-statistic is calculated based solely on a

coefficient series (its mean, standard deviation, autocorrelation, and sample size), but not

on t-statistics themselves from the regressions. For our purpose, we report in Table 9 the

coefficients and their t-statistics from the year-by-year regressions over the sample period

for three randomly chosen cases of the total 72 models reported in Tables 5-7. At the

bottom of each panel in Table 9, we provide 3 more values for each variable: 1) Mean

Coeff : the average of the coefficient series; 2) %+/-: the percentage of positive (negative)

coefficients if Mean Coeff is positive (negative); and 3) %sig : the percentage of positive

(negative) coefficients which are significantly different from zero at the 5% level if Mean

Coeff is positive (negative).

We now ascertain if our adjusted t-statistics reported in Tables 5-7 are consistent with

%+/- and %sig by comparing: Panel P with Model 6 in Subperiod 2a of Panel A in

Table 5; Panel Q with Model 15 in Subperiod 2c of Panel B in Table 6; and Panel R

with Model 8 in Subperiod 2a of Panel A in Table 7. In a very few cases, our AR(1)-

adjusted t-statistics seem to understate the statistical significance of some variables, for

example, BTM in Panels P and Q. However, our overall assessment is that the adjusted

t-statistics do reflect quite well the statistical significance implied by the corresponding

series of t-statistics obtained from the cross-sectional regressions.20

Last, we investigate the properties of the quintile portfolios formed on a single vari-

able, BETA. We have shown that higher risk in terms of the three measures (especially

BETA) predicts more active trading activity. Our suggested explanation for this phe-

nomenon is that high-risk stocks tend to be small, growth stocks, about which differences

20In Table 9, we exhibit the robustness checks of the adjusted t-statistics for 3 randomly chosen cases
only of the total 72 models reported in Tables 5-7. For brevity, we do not report all the results, but they
are essentially the same for the other models.
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of opinion are more prominent. In Table 10, we form portfolios sorted by BETA each

year and compute the weighted average values for each quintile over the sample periods

in both markets. As expected, large-beta stocks are related to more active trading in

both markets. Other salient regularities are that larger-beta stocks are those that have

lower values in PRICE, ROA, EPS, DPS, BTM, and MV (market value). In particular,

our observation that larger-beta stocks are characterized by lower dividend-paying, lower

book-to-market ratio, and smaller market value clearly provides evidence to support the

view that high-risk stocks are likely to be small and growth-oriented. Other portfolio

sorts are not provided, but they essentially confirm the results of the regressions.

VII. Order Flow

While volume is the traditional measure of trading activity, and ostensibly is of interest

because it stimulates liquidity as well as information collection, order imbalance is likely

to have a stronger effect on price movements, because it represents aggregate investor

interest which is more likely to cause buying and selling pressures on prices. In this

section, we shift focus to an exploratory investigation of the cross-sectional variation in

imbalances. We keep the analysis brief because the data are restricted to a much shorter

time-series and a smaller cross-section. We obtain measures of imbalances by signing

(virtually) all trades on the NYSE during the 1988-1998 period using the Lee and Ready

(1991) algorithm; for details, please see Chordia, Roll, and Subrahmanyam (2002). We

define order imbalance in two ways: PBMS, measured as the number of buys less the

number of sells divided by the total number of buys plus sells, and PDBMDS, measured

as the analogous quantity where buys and sells are in dollar terms. PBMS captures the

actions of small traders, whereas the other measure ostensibly is better able to capture

large institutional trades.

In Table 11, we provide the results of annual cross-sectional regressions for the two

order imbalance measures. Note that the explanatory variables are the same as in Tables

5-7, but the sample stocks are only from the NYSE. The average number of component

stocks are 757.3. Now the dependent variables are order imbalance in the number of

trades, PBMS, in Panel A and order imbalance in the dollar value, PDBMDS, in Panel B.

Two different models are reported in each panel: Models 17 and 18, which are comparable

with Models 5 and 6 in Tables 5-7, respectively.
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RET+ is positively related to order imbalance in common in both panels, suggesting

that trades in stocks with positively higher returns are more likely to be buyer-initiated

in the following year. RET is also statistically significant in Panel B, but to a weaker

degree than RET+: trades in stocks with negatively higher returns are more likely to be

seller-initiated in the following year. However, the coefficients of RET are not significant

and the sign reverses in Panel A. These results are by and large consistent with the return

momentum effect documented by Jegadeesh and Titman (1993). As in volume regressions

for NASDAQ stocks in Tables 5-7, ALPHA tends to be positively related to trade number

imbalance, with its impact being marginal in the regressions for dollar value imbalance.

Among the variables related to accounting ratios and financial structure, the coeffi-

cients of ROA and DPS are insignificant in both panels. But EPS has negative impacts

and LEVRG has positive impacts on dollar value imbalance. An interesting observation is

that, in contrast with the results from the turnover and volume regressions in Tables 5-7,

none of our three risk measures plays any role in predicting order imbalance. This indi-

cates that volume captures dispersion of opinion, and order imbalance signifies aggregate

buying pressure.

BTM is negatively related to trade number imbalance but somewhat positively related

to dollar imbalance. This finding is consistent with the notion that small investors are

attracted to “glamour” stocks whereas the opposite is true for large, sophisticated in-

vestors. The positive impacts of LN(P) tend to be strong on both panels, consistent with

the notion that buying pressure is greater in the high-priced stocks with smaller costs of

transacting. SP500 is positively related to dollar value imbalance, but it is not predictive

of trade number imbalance, suggesting that large institutional investors are attracted to

the visible S&P500 stocks.

The effects of IO work in opposite directions: IO is positively related to trade number

imbalance, while it is negatively related to dollar value imbalance. This is consistent

with the idea that institutions follow buy and hold strategies for stocks in which they are

heavily invested, and relatively active buying programs for stocks in which they only hold

small positions. Small investors do the opposite, leading to the observed pattern in the

coefficients.

The impact of ANALYS on dollar value imbalance is quite strong, indicating that

greater analyst coverage stimulated buying activity during our sample period. This is
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consistent with the notion that analyst coverage tends to be more often optimistic than

pessimistic [Womack (1996)]. SIZE tends to be positively related to order imbalance in

both panels.21

The explanatory power in the PDBMDS regressions is much lower than in the PBMS

regressions, where the values of R2 are about 0.2. This suggests that the imbalance of

small individual investors are more strongly linked to the explanatory variables. Indeed,

we would expect individuals to be more prone to technical strategies such as momentum

investing. Overall, however, RET+, LN(P), and SIZE are positively related with order

imbalance in both panels, although the magnitude and statistical significance are slightly

different across the two panels. One noticeable contrast, as mentioned earlier, is that

IO is negatively related to dollar value imbalance but positively related to trade number

imbalance.

VIII. CONCLUSION

Although there is extensive literature investigating the time-series properties in trading

volume, relatively few researchers have explored the cross-sectional aspects of trading ac-

tivity. In addition, previous studies have limited their choices of trading activity measures,

explanatory variables, and sample firms. To empirically enhance our understanding of the

cross-section of financial market trading, we have investigated the behavior of the cross-

section of expected trading activity by using a spectrum of plausible explanatory variables

for a large sample of stocks across two different market structures (NYSE/AMEX and

NASDAQ).

To summarize our main results, there has been a secular upward trend in trading

activity. We surmise that this trend can largely be explained by the growth of the mutual

fund industry, indexation, and computerized trading by institutional investors. Easier

access through online trading also could have contributed to the trend. In addition to

the increasing trend, we find large variations in trading activity variations across stocks.

Based on theoretical paradigms, implications of return-volume relations from the existing

literature, and our own intuitive reasoning, we select possible regressors from several

21The negative sign in Model 17 of Panel A is because of interactions between SIZE and other correlated
variables. In a model (not reported) where the variables highly correlated with SIZE are excluded, the
t-statistic is +2.63.
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categories. Many of the chosen variables turn out to explain a significant portion of

cross-sectional variation in expected trading activity. Returns, leverage, risk measures,

institutional ownership, analyst coverage, and the variables related to publicity all have

positive impacts on trading. Earning and dividend levels are negatively related to trading

activity. The explanatory power measured by the average adjusted R-squared, R2, in the

Fama-MacBeth (1973)-style regressions ranges from 17.3% to 50.2% in turnover, 30.4%

to 84.0% in share volume, and 56.5% to 88.7% in dollar volume. Considering that our

average sample sizes amount to 933.4-1,262.1 for NYSE/AMEX stocks, and 722.8-1,140.3

for NASDAQ stocks, the high levels of R2 exhibited in the analysis suggest that the cross-

sectional variations in expected trading activity are not purely random, but bear strong

relations to the characteristics considered in our study.

More specifically, we demonstrate that the most important variables in predicting

cross-sectional trading activity are positive returns (RET+), systematic risk (BETA),

the price level (LN(P)), institutional ownership (IO), analyst coverage (ANALYS), and

market capitalization (SIZE). High positive returns (RET+) substantially increase trading

activity irrespective of the activity measure or the market category. The impact and

statistical significance of RET+ are much higher in explaining share volume and dollar

volume than in turnover. Higher negative returns (RET−) are related to higher turnover

and share volume but the effect is weaker than that of RET+. Overall, these results are

consistent with the disposition effect as well as short-sales constraints that mitigate the

effect of RET−.

The impact of all three risk measures (VOLATIL, BETA, and SIGMA) on trading are

generally strong, supporting the view that there is greater dispersion of opinion in more

volatile stocks. Even after accounting for the effect of SIZE, the role of the price level

(LN(P)) in predicting trading activity is crucial, with its importance showing the same

features as in RET+ and BETA. This result is consistent with the empirical link between

brokerage commissions [Brennan and Hughes (1991)].

In addition, we provide evidence that institutional ownership (IO) is significantly

and positively related to trading activity in the cross-section, underscoring the role of

institutions in financial markets. Yet another most powerful variable for trading activity

is the number of analysts (ANALYS). The statistical significance of ANALYS is very

strong even after controlling for SIZE, SP500, LN(P), and IO, consistent with the notion

that greater analyst coverage stimulates trading activity by creating greater divergence
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of beliefs. Last but not least, the impact of market capitalization (SIZE) on turnover

is strong in our second subperiod that spans the 1980’s and the 1990’s, which supports

the Merton (1987) hypothesis that large stocks are more visible and thus attract greater

trading activity.

Our study of another intuitive measure of trading, namely, the aggregate annual im-

balance (for NYSE stocks over the 1988-1998 period) reveals some additional findings.

First, imbalance is not related to risk measures, which is consistent with the notion that

volume captures dispersion of opinion, while imbalance captures aggregate investor inter-

est. Analyst coverage is positively related to imbalance, suggesting that analysts tend to

stimulate buying activity. Imbalance in number of transactions is negatively related to

the book/market ratio whereas the reverse is true for dollar imbalance. This indicates

that small investors focus on glamour stocks while the large investors tend to focus on

value-oriented stocks.

In this study, we also address a methodological issue raised in the Fama and MacBeth

(1973)-type regression analysis by applying the AR(1)-adjusted t-statistics to account

for serially correlated dependent variables. Furthermore, we are able to capture a com-

prehensive understanding and indeed garner more insights by examining the effects of a

broad set of economic variables and comparing the features of the three different trading

activity measures as well as of the two different market categories (NYSE/AMEX and

NASDAQ). However, many issues still remain to be explored. In parametric regressions,

misspecification is always an issue. Also, higher frequency of data, for instance, weekly or

monthly, could provide more insights. Finally, a significant challenge for future research

is to construct a model rich enough to explicitly incorporate cross-sectional regularities

identified in this study, especially relationships of trading activity with returns, risk, and

analyst coverage.
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Appendix

Derivation of the AR(1)-adjusted t-statistic

Our method involves the following equation:

Yi,t+1 = γ0 +
N
j=1 γjXi,j,t + i,t+1, (4)

where t = 1963,..., 2000, Xi,j,t, j = 1, . . . , N represents the N firm characteristics for firm

i observed at time t, and Yi,t+1 is one of our three trading activity measures, turnover

(TURNOVER), share volume (LN(SHRVOL)), and dollar volume (LN(DVOL)) for firm

i.

As pointed out in the main text, in Fama and MacBeth (1973), Yi,t+1 is monthly stock

returns, which are close to being serially independent, so that it is reasonable to assume

that the time-series of the estimated coefficients from the cross-sectional regressions are

independent and identically distributed. In our study, however, there is no guarantee that

the estimated coefficients are serially uncorrelated. We now formally derive a formula of

the t-statistic feasible for our analysis, assuming that the estimated coefficient series follow

a stationary AR(1) process (an assumption that is justified further in Section VI).

Let the average of the estimated coefficients for any particular firm characteristic be θ̄,

then θ̄ = θ1+θ2+...+θT
T

, where θi’s are a time series of the individual coefficients estimated in

the cross-sectional regressions, and T is the sample size of the coefficients. The t-statistic,

t, is defined by θ̄ divided by its standard error, SE = V ar(θ̄) = V ar θ1+θ2+...+θT
T

.

That is,

t =
θ̄

V ar(θ̄)
=

θ1+θ2+...+θT
T

V ar θ1+θ2+...+θT
T

. (5)

Now consider the denominator of equation (5). If the θis follow an iid process, it is easy

to show that the standard error of θ̄ is given by

SEindep = V ar
θ1 + θ2 + ...+ θT

T
=

σθ√
T
, (6)

where σ2θ = V ar(θi), i = 1, 2,..., T. Note here that σ
2
θ is a constant. In this case, therefore,

the usual Fama-MacBeth t-statistic, tindep, is defined as

tindep =
θ̄

V ar(θ̄)
=

θ̄
σθ√
T

=

√
T θ̄

σθ
. (7)
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However, when θis are serially correlated, equations (6) and (7) no longer hold. For

practical purposes, assume that θis are identically distributed but follow a stationary

AR(1) process (i.e., not independent), or

θt = κ+ ϕθt−1 + t, |φ| < 1 (8)

where t is a white noise process. The expectation of θt is then E(θt) = µ = κ
1−ϕ . In

addition, the pairwise autocovariances are defined by

ηs = Cov(θt, θt+s) = E[(θt − µ)(θt+s − µ)], s = ...,−2,−1, 0, 1, 2, ... (9)

Or, equation (9) can be rewritten as ηij = Cov(θi, θj) = E[(θi−µ)(θj −µ)], where i, j=1,
2,...,T. When s = 0, equation (9) gives

η0 = V ar(θt) = E[(θt − µ)]2 = σ2θ . (10)

Given that θis follow an AR(1) process by equation (8) and their disturbances are ho-

moskedastic, the autocorrelation coefficient of θis at lag s is

ρs =
Cov(θt, θt+s)

V ar(θt)V ar(θt+s)
=
ηs
η0

(11)

= ϕs, s = 0, 1, 2, ... (by equation (8)). (12)

Using equations (10), (11), and (12), we can write the covariance matrix of θis, Ω, as

follows:

Ω =


η0 η1 η2 ... ηT−1
η1 η0 η1 ... ηT−2
η2 η1 η0 ... ηT−3
... ... ... ... ...
ηT−1 ηT−2 ηT−3 ... η0

 = η0


1 ρ1 ρ2 ... ρT−1
ρ1 1 ρ1 ... ρT−2
ρ2 ρ1 1 ... ρT−3
... ... ... ... ...
ρT−1 ρT−2 ρT−3 ... 1



= σ2θ


1 ϕ ϕ2 ... ϕT−1

ϕ 1 ϕ ... ϕT−2

ϕ2 ϕ 1 ... ϕT−2

... ... ... ... ...
ϕT−1 ϕT−2 ϕT−3 ... 1

 (13)

Our goal is to derive the standard error of θ̄ when the θis follow an AR(1) process.

Rewriting the standard error of θ̄, we have

SE = V ar(θ̄) = V ar
θ1 + θ2 + ...+ θT

T
. (14)
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Note here that

V ar
θ1 + θ2 + ...+ θT

T
=

1

T 2
V ar(θ1 + θ2 + ...+ θT )

=
1

T 2
Cov[θ1 + θ2 + ...+ θT , θ1 + θ2 + ...+ θT ]

=
1

T 2

T

i=1

T

j=1

ηij

=
1

T 2


η11 + η21 + η31 + ...+ ηT1+
η12 + η22 + η32 + ...+ ηT2+
η13 + η23 + η33 + ...+ ηT3+

...
η1T + η2T + η3T + ...+ ηTT



=
1

T 2


η0 + η1 + η2 + ...+ ηT−1+
η1 + η0 + η1 + ...+ ηT−2+
η2 + η1 + η0 + ...+ ηT−3+

...
ηT−1 + ηT−2 + ηT−3 + ...+ η0

 . (15)

By using equation (13), we can show that equation (15) becomes

V ar
θ1 + θ2 + ...+ θT

T
=

σ2θ
T 2


1 + ϕ+ ϕ2 + ...+ ϕT−1+
ϕ+ 1 + ϕ+ ...+ ϕT−2+
ϕ2 + ϕ+ 1 + ...+ ϕT−3+

...
ϕT−1 + ϕT−2 + ϕT−3 + ...+ 1



=
σ2θ
T 2

T + 2
(T − 1)ϕ+ (T − 2)ϕ2 + (T − 3)ϕ3+

...+ 3ϕT−3 + 2ϕT−2 + ϕT−1
. (16)

We observe from equation (16) that V ar θ1+θ2+...+θT
T

is obtained by summing the ele-

ments of the covariance matrix, Ω, in equation (13) and then dividing the sum by T 2.

In the next step, we simplify equation (16). Let the expression in {.} of equation (16) be
S. Then, using some series algebra, S can be solved out as22

S =
1

1− ϕ
ϕT − ϕ(1− ϕT )

1− ϕ

=
ϕT

1− ϕ
− ϕ(1− ϕT )

(1− ϕ)2
. (17)

22To solve out S, multiply ϕ on both sides of equation S and then subtract it from equation S.
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Substituting equation (17) into (16), we have

V ar
θ1 + θ2 + ...+ θT

T
=

σ2θ
T 2

T + 2
ϕT

1− ϕ
− ϕ(1− ϕT )

(1− ϕ)2

= σ2θ
1

T
+

2ϕ

(1− ϕ)T
− 2ϕ(1− ϕT )

(1− ϕ)2T 2
.

Thus, the standard error of θ̄ is given by

SEdep = V ar(θ̄) = V ar
θ1 + θ2 + ...+ θT

T

= σθ
1

T
+

2ϕ

(1− ϕ)T
− 2ϕ(1− ϕT )

(1− ϕ)2T 2
. (18)

Finally, from equation (5) our formula of the AR(1)-adjusted t-statistic when θis are

identically distributed but follow an AR(1) process is obtained as follows:23

tdep = θ̄√
V ar(θ̄)

=
θ1+θ2+...+θT

T

V ar
θ1+θ2+...+θT

T

= θ̄

σθ
1
T
+ 2ϕ
(1−ϕ)T −

2ϕ(1−ϕT )
(1−ϕ)2T2

. (19)

Notice that if θis follow an iid process (i.e., if ϕ = 0), then equations (18) and (19) are

reduced to equations (6) and (7), respectively. We use equation (18) as the primary basis

to adjust the standard errors in our analysis of the effects of the explanatory variables on

trading activity.

Now, we can verify that if ϕ > 0 (ϕ < 0), SEdep given by equation (18) is greater (smaller)

than SEindep in equation (6). This in turn implies that the appropriate t-statistic should

be smaller (larger) when the coefficients are serially positively (negatively) correlated

than when they are independent. To gain a feel how the AR(1)-adjusted standard error

and t-statistic behave as the 1st-order serial correlation (ϕ) of the estimated coefficients

changes, we provide graphs in Figure 4. The figure shows that the adjusted standard

error is increasing in the autocorrelation (ϕ), while the t-statistic is decreasing in this

quantity. The levels of the two points where each graph crosses the y-axis (intersecting

at 0 with the x-axis) indicate the standard error and the corresponding t-statistic when

23We are grateful to Richard Roll for confirming the derivation of this formula.
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the serial correlation is assumed to be zero: i.e., 0.0171 and 10.94 are the unadjusted

standard error and t-statistic, respectively. Figure 4 is drawn by assuming θ̄ = 0.1870, σθ

= 0.1053, and T=38, which are the actual values from the case for the mean coefficient

and the t-statistic of BETA in Model 3 for Entire Period in Panel A of Table 5 (see also

the BETA column in Panel P of Table 8). As Figure 4 and Table 8 exhibit, the adjusted

t-statistic is 6.21 since the actual autocorrelation of the coefficient series is 53%. Observe

here that, with ϕ = 53%, the AR(1) adjustment leads to a decrease in the t-statistic by

43.2% from its unadjusted value of 10.94 to the adjusted counterpart of 6.21.
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Figure 1. Selection of Explanatory Variables 
 
 
 
                                                                                                                                 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Return Measures 
(RET+, RET-, ALPHA) 

Risk Measures (VOLATIL, BETA, SIGMA) 
Book-to-Market Ratio (BTM) 
Market Capitalization/Publicity (SIZE, 
SP500, LN(P)) 

Accounting Ratios/Per-share Values  
(ROA, EPS, DPS) 
Capital Structure (LEVRG) 

Trading Costs (LN(P)) 
Information Asymmetry and Differences of 
Opinion (ANALYS) 
Institutional/Individual Investors (IO) 

TRADING ACTIVITY 
(Turnover, Share Volume, Dollar 
Volume)



 
 
Figure 2. Trend of Trading Activity 
The following graphs show the trends of our 3 measures of trading activity (Turnover, Share Volume, and Dollar Volume). The series are 
cross-sectional averages of the three activity measures of component stocks. The average numbers of component stocks are 1228.2 for 
NYSE/AMEX (1964-2001) stocks and 1146.0 for NASDAQ (1984-2001) stocks. Figure 1(a) is for the stocks on the NYSE/AMEX, and 
Figure 1(b) for those on the NASDAQ. Share volume (in 10 million shares) and dollar volume (in $billion) are measured on the left-hand 
scale, while turnover is measured on the right-hand scale.  
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Trend of Trading Activity (NASDAQ)
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Figure 3. Appropriateness of an AR(1)-fitting 
The following graphs show sample time plots and correlograms for the estimated coefficients of BETA and LN(P) exhibited in Panel 
Q of Table 8 (for Model 2 in Entire Period of Panel A in Table 6) in order to check the appropriateness of an AR(1)-fitting. Figures 
(a), (b), and (c) are time plots, autocorrelation functions (ACF), and partial autocorrelation functions (PACF), respectively.  
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2. Coefficients of LN(P) 
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Figure 4. The Behavior of the AR(1)-Adjusted Standard Error and t-Statistic 
These graphs show how the AR(1)-adjusted standard error and its corresponding t-statistic move as the 1st-order serial 
correlation of the estimated coefficients from the cross-sectional regressions changes. The levels of the two points (0.0171 and 
10.94) where each graph crosses the Y-axis (intersecting at 0 with the X-axis) indicate the standard error and t-statistic when the 
serial correlation of the coefficients is assumed to be zero (i.e., the unadjusted standard error and t-statistic). The AR(1)-adjusted 
standard error (SEdep) and corresponding t-statistic (tdep) are defined as follows: 
 

depSE  = 
22)1(
)1(2

)1(
21

TTT

T

ϕ
ϕϕ

ϕ
ϕσ θ −

−−
−

+  

 

dept  = 

22)1(
)1(2

)1(
21

TTT

T

ϕ
ϕϕ

ϕ
ϕσ

θ

θ −
−−

−
+

, 

where θ and θσ  are the mean and standard deviation of the estimated coefficients, respectively, T is the sample size of the 

coefficients, and ϕ  is the 1st-order serial correlation of the coefficients. Here, we assumed θ = 0.1870, θσ = 0.1053, and 

T=38, which are the actual values from the case for the average coefficient and the t-statistic of BETA in Model 3 for Entire 
Period in Panel A, Table 5 (see also the BETA column in Panel P of Table 8). As this figure and Table 8 show, the adjusted t-
statistic is 6.21 because the actual autocorrelation (ϕ ) of the estimated coefficients is 0.53. In that case, the AR(1) adjustment 
results in a decrease in the t-statistic by 43.2% from its unadjusted value of 10.94 to the adjusted counterpart of 6.21. 

AR(1)-adjusted SE and t-statistic

0.00

2.00

4.00

6.00

8.00

10.00

12.00

14.00

16.00

18.00

20.00

-0.50 -0.30 -0.10 0.10 0.30 0.50 0.70 0.90
Autocorrelation

Ad
jus

ted
 t-

sta
tis

tic

0.0000

0.0200

0.0400

0.0600

0.0800

0.1000

0.1200

Ad
jus

ted
 S

E

Adjusted t-stat

Adjusted SE

 
 
 
 
 
 
 
 
 
 
 
 
 

10.94

6.21 



 
Table 1. Descriptive Statistics for the 3 Measures of Trading Activity, Price, and Return 
This table reports descriptive statistics for annual turnover ratio (TURNOVER), share volume (SHRVOL: in 10 
thousand shares), dollar volume (DVOL: in $million), logarithms of share volume and dollar volume (LN(SHRVOL), 
LN(DVOL)), average price (PRICE), and annual stock return (RETURN) during the period 1964-2001 for 
NYSE/AMEX stocks and 1984-2001 for NASDAQ stocks. The values of each statistic are first calculated year by 
year and then the time-series averages of those values for each period are reported here. The estimation period of 
PRICE and RETURN starts and ends one year earlier than those of other variables. The average numbers of 
component stocks in Panel A (NYSE/AMEX stocks) are 1228.2, 1189.0 and 1263.5 for Entire Period, Subperiod 1 
and Subperiod 2, respectively. Those in Panel B (NASDAQ stocks) are 1146.0 for Subperiod 2b (1984-2001). The 
coefficient of variation (CV) is obtained by (STD/Mean)*100 each year. 
                  

Panel A: NYSE/AMEX 
  Mean Median Min Max STD CV Skewness Kurtosis 
 Entire Period (1964-2001)  

TURNOVER 0.52 0.39 0.00 9.86 0.56 107.96 6.29 101.76 
SHRVOL 2517.69 582.50 2.48 77970.46 5773.86 186.70 4.52 32.06 
LN(SHRVOL) 5.69 5.71 0.75 9.87 1.63 28.85 -0.07 -0.46 
DVOL 995.53 108.56 0.18 46005.84 2986.54 272.47 8.04 107.62 
LN(DVOL) 3.97 4.02 -2.17 9.65 2.16 57.62 -0.09 -0.50 
PRICE 31.02 21.14 0.76 8072.90 218.41 446.92 13.40 405.43 
RETURN 0.15 0.14 -1.26 2.24 0.36 92.00 0.56 3.63 
 Subperiod 1 (1964-1981)      
TURNOVER 0.35 0.24 0.00 5.58 0.38 110.83 5.54 64.79 
SHRVOL 276.39 109.23 2.05 4745.57 455.00 158.92 4.06 24.60 
LN(SHRVOL) 4.65 4.64 0.59 8.29 1.35 29.19 -0.03 -0.38 
DVOL 91.78 21.38 0.18 4030.55 231.30 249.07 7.75 102.24 
LN(DVOL) 2.95 2.96 -2.36 8.10 1.81 64.92 -0.03 -0.37 
PRICE 26.39 21.63 1.16 460.22 27.39 100.54 6.29 85.72 
RETURN 0.16 0.13 -0.95 2.02 0.34 -6.33 0.72 2.47 
 Subperiod 2 (1982-2001)      
TURNOVER 0.66 0.52 0.01 13.72 0.72 105.38 6.96 135.03 
SHRVOL 4534.87 1008.44 2.87 143872.87 10560.84 211.71 4.93 38.78 
LN(SHRVOL) 6.63 6.67 0.89 11.29 1.88 28.55 -0.10 -0.53 
DVOL 1808.91 187.02 0.17 83783.60 5466.26 293.52 8.31 112.47 
LN(DVOL) 4.89 4.97 -1.99 11.04 2.46 51.05 -0.14 -0.62 
PRICE 35.18 20.69 0.40 14924.32 390.32 758.67 19.80 693.16 
RETURN 0.15 0.14 -1.55 2.45 0.38 180.50 0.42 4.66 

Panel B: NASDAQ 
  Mean Median Min Max STD CV Skewness Kurtosis 

 Subperiod 2b (1984-2001)      
TURNOVER 1.11 0.67 0.01 19.97 1.45 131.00 6.01 96.62 
SHRVOL 3426.46 507.16 2.53 337422.68 15983.72 370.48 10.98 161.16 
LN(SHRVOL) 6.11 6.09 0.72 11.82 1.72 28.20 0.09 0.00 
DVOL 1174.59 47.89 0.09 196871.52 8457.29 564.76 13.94 247.47 
LN(DVOL) 3.82 3.76 -3.36 11.04 2.25 59.88 0.10 -0.08 
PRICE 16.55 11.92 0.28 535.87 27.42 154.36 7.80 153.94 
RETURN 0.18 0.15 -1.58 5.28 0.54 139.31 1.89 30.66 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Table 2. Correlations between Trading Activity Measures 
This table reports correlations between trading activity variables: annual turnover ratio 
(TURNOVER), share volume (SHRVOL), dollar volume (DVOL), and logarithms of share 
volume and dollar volume (LN(SHRVOL), LN(DVOL)) during the period 1964-2001 for 
NYSE/AMEX stocks and 1984-2001 for NASDAQ stocks. 
 
            

 Panel A: NYSE/AMEX (1964-2001)   

  TURNOVER SHRVOL LN(SHRVOL) DVOL LN(DVOL)

TURNOVER 1     

SHRVOL 0.31 1    

LN(SHRVOL) 0.44 0.70 1   

DVOL 0.18 0.81 0.52 1  

LN(DVOL) 0.37 0.64 0.92 0.56 1

 Panel B: NASDAQ (1984-2001)   

  TURNOVER SHRVOL LN(SHRVOL) DVOL LN(DVOL)

TURNOVER 1     

SHRVOL 0.37 1    

LN(SHRVOL) 0.61 0.50 1   

DVOL 0.27 0.89 0.39 1  

LN(DVOL) 0.57 0.47 0.88 0.40 1
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Table 3. Summary Statistics for Explanatory Variables 
Panel A reports the summary statistics of the regressors for NYSE/AMEX stocks, and Panel B for NASDAQ stocks. The values 
of each statistic are first calculated year by year and then the time-series averages of those values for each period are reported 
here. The definitions of the regressors are as follows: RET+ (RET-): annual returns of individual stocks if positive (negative), 
and 0 otherwise; ALPHA: Jensen’s measure (an intercept in the regression of individual excess returns on market excess returns); 
ROA: return on asset; EPS: earnings per share including extra items; DPS: dividend per share; LEVRG: book debt divided by 
total asset; VOLATIL: standard deviation of 12 monthly stock price returns; BETA: betas of individual stocks estimated based on 
the preceding 5-year monthly (48 or more) returns, the CRSP value-weighted market returns, and the Fama risk-free returns; 
SIGMA: standard deviation of residuals in the regression for BETA estimation; BTM: book value divided by market value; 
LN(P): log of average of 12 monthly prices; SP500: 1 if a stock is a member of the S&P 500 Index, and 0 otherwise; SIZE: log of 
average market value; IO: proportion of institutional ownership; ANALYS: the number of analysts who follow a firm and report 
forecasts to the I/B/E/S database. The average numbers of component stocks in Panel A (NYSE/AMEX stocks) are 1228.2, 
1189.0 and 1263.5 for Entire Period, Subperiod 1 and Subperiod 2, respectively. Those in Panel B (NASDAQ stocks) are 1146.0 
for Subperiod 2b (1984-2001). IO and ANALYS are available in common for 1981-1998 NYSE/AMEX stocks (the average 
component stocks for these variables are 933.9) and for 1983-1998 NASDAQ stocks (the average component stocks for these 
variables are 727.2). The coefficient of variation (CV) is obtained by (STD/Mean)*100 each year. 
                  

Panel A: NYSE/AMEX 
  Mean Median Min Max STD CV Skewness Kurtosis
 Entire Period (1963-2000)  

RET+ 0.24 0.16 0.00 2.24 0.27 136.62 2.35 10.93
RET- -0.09 -0.03 -1.26 0.00 0.15 -264.90 -3.83 23.34
ALPHA 0.00 0.00 -0.05 0.06 0.01 1497.90 0.24 1.87
ROA 0.05 0.05 -2.03 3.86 0.18 428.37 8.57 351.75
EPS 1.86 1.55 -75.55 291.89 9.49 540.54 11.16 421.35
DPS 0.72 0.50 0.00 16.10 0.98 137.56 5.73 96.65
LEVRG 0.27 0.25 0.00 2.68 0.22 80.70 2.63 44.24
VOLATIL 0.10 0.09 0.02 0.55 0.05 50.58 2.35 16.58
BETA 1.12 1.09 -0.38 3.30 0.50 45.65 0.46 0.71
SIGMA 0.10 0.09 0.03 0.43 0.04 44.89 1.80 8.65
BTM 2.03 0.85 -26.70 592.56 20.82 888.11 22.80 631.06
LN(P) 2.89 3.01 -0.54 6.85 0.88 31.03 -0.50 1.19
SP500 0.16 0.00 0.00 1.00 0.36 233.22 1.90 1.70
SIZE 5.00 4.92 0.08 11.01 1.89 38.36 0.17 -0.37
 Subperiod 1 (1963-1980)      
RET+ 0.25 0.18 0.00 2.02 0.26 143.48 2.30 9.77
RET- -0.09 -0.05 -0.95 0.00 0.13 -281.31 -3.85 24.02
ALPHA 0.00 0.00 -0.03 0.06 0.01 272.30 0.38 1.48
ROA 0.06 0.05 -1.07 2.11 0.10 179.24 6.74 361.37
EPS 2.08 1.85 -16.48 64.41 3.38 158.84 5.44 189.11
DPS 0.80 0.65 0.00 12.04 0.83 106.83 4.12 52.99
LEVRG 0.27 0.25 0.00 1.53 0.19 70.89 1.16 9.10
VOLATIL 0.10 0.09 0.02 0.42 0.05 47.43 1.67 5.94
BETA 1.24 1.20 -0.21 3.38 0.50 40.45 0.48 0.59
SIGMA 0.09 0.09 0.03 0.32 0.04 42.02 1.21 2.62
BTM 2.16 0.94 -2.02 644.33 23.42 907.31 23.10 639.55
LN(P) 2.90 3.00 0.05 5.94 0.83 29.37 -0.39 0.63
SP500 0.14 0.00 0.00 1.00 0.35 249.36 2.09 2.46
SIZE 4.33 4.19 -0.20 10.49 1.77 41.36 0.30 -0.28
 Subperiod 2 (1981-2000)      
RET+ 0.23 0.15 0.00 2.45 0.28 130.44 2.40 11.97
RET- -0.09 -0.01 -1.55 0.00 0.18 -250.14 -3.81 22.71
ALPHA 0.00 0.00 -0.06 0.07 0.01 2600.94 0.11 2.22
ROA 0.04 0.04 -2.89 5.43 0.26 652.60 10.23 343.09
EPS 1.65 1.28 -128.72 496.61 14.99 884.06 16.31 630.36
DPS 0.66 0.37 0.00 19.74 1.10 165.21 7.18 135.95
LEVRG 0.27 0.25 0.00 3.73 0.24 89.54 3.94 75.87
VOLATIL 0.10 0.09 0.02 0.66 0.06 53.41 2.97 26.16
BETA 1.01 0.99 -0.54 3.23 0.50 50.32 0.44 0.82
SIGMA 0.10 0.09 0.03 0.52 0.05 47.48 2.32 14.08
BTM 1.92 0.77 -48.91 545.97 18.48 870.84 22.52 623.41
LN(P) 2.88 3.02 -1.07 7.67 0.93 32.53 -0.59 1.69
SP500 0.17 0.00 0.00 1.00 0.38 218.70 1.73 1.02
SIZE 5.60 5.58 0.33 11.49 1.99 35.67 0.05 -0.46
IO 0.42 0.44 0.00 0.94 0.21 50.97 -0.08 -0.81
ANALYS 13.17 9.67 1.00 54.17 11.37 85.37 1.07 0.60



 
Table 3 (continued). Summary Statistics for Explanatory Variables 
 
                  

Panel B: NASDAQ 
  Mean Median Min Max STD CV Skewness Kurtosis

 Subperiod 2b (1983-2000)      
RET+ 0.30 0.16 0.00 5.28 0.42 150.05 3.88 46.00
RET- -0.12 -0.01 -1.58 0.00 0.22 -217.78 -2.93 10.94
ALPHA 0.00 0.00 -0.06 0.18 0.02 318.18 2.02 34.86
ROA 0.00 0.03 -2.34 1.54 0.19 387.74 -3.08 76.46
EPS 0.80 0.59 -17.16 58.42 3.17 356.53 3.83 153.40
DPS 0.26 0.01 0.00 7.29 0.53 212.39 5.89 96.71
LEVRG 0.20 0.15 0.00 2.16 0.21 101.78 2.23 16.09
VOLATIL 0.14 0.12 0.01 1.44 0.09 65.89 4.40 68.98
BETA 1.02 0.96 -1.82 4.34 0.64 63.75 0.44 1.94
SIGMA 0.13 0.12 0.03 1.37 0.08 57.30 6.03 128.11
BTM 3.12 0.69 -4.94 1012.71 34.55 969.98 20.13 516.82
LN(P) 2.34 2.47 -1.64 5.65 1.02 43.68 -0.56 0.64
SP500 0.04 0.00 0.00 1.00 0.20 473.46 4.53 18.61
SIZE 4.23 4.15 -1.13 10.18 1.59 37.60 0.26 0.08
IO 0.32 0.29 0.00 0.90 0.20 62.45 0.52 -0.42
ANALYS 7.06 4.53 1.00 55.31 7.53 106.81 2.50 8.56
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Table 4. Correlations between Explanatory Variables 
The lower triangle shows mean correlations between the regressors for NYSE/AMEX stocks over the period 1963-2000, and the upper triangle shows those for 
NASDAQ stocks over the period 1983-2000. Correlation coefficients are first calculated year by year and then the time-series averages of those values over the 2 
periods are reported here. The definitions of the explanatory variables are: RET+ (RET-): annual returns of stocks if positive (negative), and 0 otherwise; EPS: earnings 
per share including extra items; DPS: dividend per share; ROA: return on asset; LEVRG: book debt (sum of current liabilities, long-term debt, and preferred stock) 
divided by total asset; VOLATIL: standard deviation of 12 monthly stock price returns; ALPHA: Jensen’s measure (an intercept in the regression of individual excess 
returns on market excess returns); BETA: betas of individual stocks estimated based on the preceding 5-year monthly (48 or more) individual returns, the CRSP value-
weighted market returns, and the Fama risk-free returns; SIGMA: standard deviation of residuals in the regression of BETA estimation; BTM: book value divided by 
market value; SIZE: log of average market value;  LN(P): log of average of 12 monthly prices in the year; SP500: 1 if a stock is a member of the S&P 500 Index, and 0 
otherwise; IO: proportion of institutional ownership; ANALYS: the number of analysts who follow a firm and report forecasts to the I/B/E/S database. The average 
numbers of component stocks are 1228.2 for NYSE/AMEX stocks and 1146.0 for NASDAQ stocks. IO and ANALYS are available in common for 1981-1998 
NYSE/AMEX stocks (the average component stocks for these variables are 933.9) and for 1983-1998 NASDAQ stocks (the average component stocks for these 
variables are 727.2).  
                                  

 NYSE/AMEX (Lower Triangle) and NASDAQ (Upper Triangle)          

  RET+ RET- EPS DPS ROA LEVRG VOLATIL ALPHA BETA SIGMA BTM SIZE LN(P) SP500 IO ANALYS

RET+ 1 0.33 0.03 -0.07 0.05 -0.04 0.50 0.36 0.11 0.30 -0.01 0.00 -0.01 0.03 0.01 -0.01

RET- 0.33 1 0.24 0.15 0.26 -0.11 -0.06 0.29 -0.06 -0.17 0.02 0.17 0.26 0.06 0.09 0.06

EPS 0.06 0.20 1 0.35 0.34 -0.18 -0.27 0.20 -0.13 -0.28 0.04 0.30 0.43 0.11 0.12 0.14

DPS -0.10 0.15 0.38 1 0.12 -0.06 -0.34 0.06 -0.26 -0.40 0.07 0.30 0.43 0.07 -0.03 0.05

ROA 0.08 0.19 0.24 0.14 1 -0.17 -0.27 0.21 -0.11 -0.28 0.01 0.18 0.30 0.08 0.18 0.14

LEVRG -0.03 -0.11 -0.13 -0.04 -0.26 1 0.08 -0.12 -0.03 0.08 0.04 -0.18 -0.19 -0.08 -0.12 -0.10

VOLATIL 0.42 -0.08 -0.22 -0.40 -0.14 0.10 1 0.03 0.33 0.70 -0.06 -0.28 -0.45 -0.07 -0.06 -0.07

ALPHA 0.34 0.26 0.15 0.01 0.20 -0.11 0.03 1 -0.08 0.21 -0.02 0.25 0.35 0.09 0.08 0.12

BETA 0.12 -0.10 -0.11 -0.31 -0.09 0.02 0.41 -0.01 1 0.29 -0.09 0.18 -0.01 0.09 0.21 0.21

SIGMA 0.25 -0.20 -0.27 -0.50 -0.15 0.09 0.73 0.13 0.41 1 -0.06 -0.39 -0.56 -0.11 -0.16 -0.17

BTM -0.01 0.01 -0.01 0.00 -0.02 -0.01 -0.02 -0.02 -0.05 -0.01 1 -0.09 0.06 -0.02 -0.13 -0.06

SIZE -0.07 0.17 0.33 0.45 0.15 -0.06 -0.40 0.12 -0.06 -0.56 -0.11 1 0.77 0.39 0.51 0.70

LN(P) -0.01 0.24 0.47 0.52 0.21 -0.18 -0.46 0.30 -0.11 -0.61 -0.04 0.78 1 0.25 0.38 0.41

SP500 -0.02 0.09 0.15 0.21 0.07 -0.03 -0.18 0.04 -0.02 -0.26 -0.04 0.52 0.36 1 0.23 0.45

IO 0.00 0.13 0.11 0.11 0.04 -0.13 -0.14 0.02 0.14 -0.28 -0.16 0.50 0.45 0.33 1 0.52

ANALYS -0.03 0.09 0.13 0.28 0.03 -0.06 -0.20 0.01 0.01 -0.34 -0.07 0.80 0.48 0.51 0.46 1
 
 
 



 
Table 5. Results of Cross-sectional Regressions: Annual Turnover 
This table reports the Fama-MacBeth (1973) type regressions for stock trading activity. The dependent variable is annual turnover ratio, TURNOVER, of NYSE/AMEX stocks (in Panel A) for the 
period 1964-2001 and of NASDAQ stocks (in Panel B) for the period 1984-2001. The explanatory variables are all one-year preceding values. The definitions of the explanatory variables are: 
RET+ (RET-): annual returns of individual stocks if positive (negative), and 0 otherwise; ALPHA: Jensen’s measure (an intercept in the regression of individual excess returns on market excess 
returns); ROA: return on asset; EPS: earnings per share including extra items; DPS: dividend per share; LEVRG: book debt (sum of current liabilities, long-term debt, and preferred stock) divided 
by total asset; VOLATIL: standard deviation of 12 monthly stock price returns; BETA: betas of individual stocks estimated based on the preceding 5-year monthly (48 or more) individual returns, 
the CRSP value-weighted market returns, and the Fama risk-free returns; SIGMA: standard deviation of residuals in the regression for BETA estimation; BTM: book value divided by market value; 
LN(P): logarithm of the average of 12 monthly prices in the year; SP500: 1 if a stock is a member of the S&P 500 Index, and 0 otherwise; IO: proportion of institutional ownership; ANALYS: the 
number of analysts who follow a firm and report forecasts to the I/B/E/S database; SIZE: logarithm of average market value. IO and ANALYS are available in common for 1981-1998 
(NYSE/AMEX stocks) and for 1983-1998 (NASDAQ stocks), resulting in the comparable regression models for Subperiods 2a and 2c. Four regression models are reported for each period. The 
values in the upper row for each explanatory variable are the time-series averages of coefficients obtained from the year-by-year cross-sectional regressions. The values italicized in the lower row 
of each variable are AR(1)-adjusted t-statistics for the corresponding average coefficients. R2 is the average of adjusted R-squared. Obs is the average number of observations used in the 
regressions. Coefficients significantly different from zero at the significance levels of 1% and 5% are indicated by ** and *, respectively.  
 
 
 
 
 
 
 
 
 
 
 
 
 



 
                                                                          

  Panel A: NYSE/AMEX Stocks, Dependent Variable = TURNOVER 
Explanatory  Entire Period (1964-2001)  Subperiod 1 (1964-1981)  Subperiod 2 (1982-2001)  Subperiod 2a (1982-1999) 
Variables   1   2   3   4     1   2   3   4     1   2   3   4     5   6   7   8   
RET+  0.2762 ** 0.3290 ** 0.2649 ** 0.3359 **  0.2936 ** 0.3443 ** 0.2766 ** 0.3470 ** 0.2605 ** 0.3153 ** 0.2543 ** 0.3259 **  0.2802 ** 0.3522 ** 0.2616 ** 0.2646 ** 
  7.38  7.30  7.01  7.63   6.06  5.75  5.53  5.47   4.27  4.46  4.13  5.04   4.33  3.74  4.83  3.36  
RET-  -0.1518 ** -0.1627 ** -0.2429 ** -0.1775 **  -0.1246 ** -0.1207 ** -0.2520 ** -0.1461 ** -0.1764 * -0.2006 * -0.2347 ** -0.2057 *  -0.1270  -0.1594  -0.2821 ** -0.1221  
  -3.24  -3.21  -5.00  -3.56   -3.16  -3.10  -4.93  -3.86   -2.15  -2.21  -2.87  -2.20   -1.66  -1.66  -3.78  -1.73  
ALPHA  -2.3948 ** -3.1727 ** 1.5185  -0.4182   -2.5117 * -2.9917 * 0.8439  -1.2302   -2.2896 ** -3.3357 ** 2.1256  0.3126   -1.2066 * -2.0039 ** 3.1680 ** 1.8109 * 
  -3.53  -3.76  1.44  -0.40   -2.41  -2.38  0.65  -0.69   -2.58  -3.14  1.64  0.32   -2.07  -3.73  3.31  2.26  
ROA  -0.0081  -0.0270  -0.0577  -0.0469   -0.0183  -0.0652  -0.0850  -0.0632   0.0011  0.0073  -0.0331  -0.0323   0.1827  0.1812  0.0742  0.1422  
  -0.12  -0.33  -1.12  -0.67   -0.13  -0.38  -0.80  -0.43   0.06  0.44  -1.92  -1.89   1.09  1.02  0.56  0.85  
EPS  -0.0044 ** -0.0046 ** -0.0002  0.0000   -0.0030  -0.0022  0.0015  0.0026   -0.0057 ** -0.0068 ** -0.0017  -0.0023   -0.0070 * -0.0080 * -0.0013  0.0008  
  -2.84  -2.58  -0.14  0.00   -1.12  -0.75  0.67  0.90   -3.19  -3.36  -1.47  -1.78   -2.08  -2.23  -0.54  0.56  
DPS  -0.0292 * -0.0258  -0.0223  -0.0164   -0.0268  -0.0278  -0.0227  -0.0157   -0.0314 ** -0.0239 ** -0.0219 ** -0.0170 **  -0.0043  -0.0077  -0.0032  0.0067  
  -2.05  -1.87  -1.37  -0.95   -0.82  -0.90  -0.60  -0.39   -5.35  -3.65  -4.76  -3.67   -0.32  -0.60  -0.21  0.66  
LEVRG  0.0806 ** 0.0999 ** 0.0479  0.0491   0.1203 ** 0.1114 ** 0.0867 ** 0.0946 ** 0.0448  0.0895  0.0130  0.0082   0.1203  0.1135  0.0843  0.0198  
  2.69  3.95  1.93  1.92   10.79  8.62  10.73  9.81   0.87  1.83  0.32  0.21   1.91  1.80  1.41  0.35  
VOLATIL  0.9391 **   1.6163 **    0.7201    1.6677 *    1.1361 **   1.5701 **    1.8964 **   3.6031 ** 1.9144 ** 
  4.39    4.09     1.94    2.01     4.72    5.05     3.80    6.34  4.58  
BETA  0.1446 ** 0.1737 ** 0.1870 ** 0.1796 **  0.0876 ** 0.0914 ** 0.1211 ** 0.1046 ** 0.1959 ** 0.2478 ** 0.2463 ** 0.2471 **  0.1184 ** 0.1367 ** 0.1571 ** 0.1865 ** 
  5.88  5.53  6.21  5.50   6.96  5.50  15.43  7.17   6.70  9.23  6.44  6.28   5.02  7.59  6.91  5.28  
SIGMA  2.5780 ** 3.1003 **   2.2866 **  2.7516 ** 3.3749 *   2.7222   2.4217 ** 2.8532 **   1.8945 **  4.7547 ** 6.2154 **   2.9002 ** 
  6.58  4.19    3.24   3.17  2.26    1.82   10.30  8.69    5.24   9.80  11.59    7.54  
BTM  0.0040 ** 0.0038 ** 0.0036  0.0043 **  0.0030  0.0037  0.0015  0.0029   0.0050 ** 0.0040 ** 0.0055 ** 0.0057 **  0.0582  0.0593  0.0572  0.0547  
  2.59  3.04  1.74  2.69   1.05  1.52  0.41  1.03   4.00  3.71  3.85  3.81   1.25  1.27  1.32  1.29  
LN(P)  0.1307 ** 0.1713 **      0.0885 ** 0.0766 **     0.1687 ** 0.2566 **      0.2062 ** 0.1601 **     
  6.36  3.79       5.13  2.83       7.04  10.28       6.61  8.68      
SP500  -0.0277 ** 0.0184       -0.0188  -0.0335 **     -0.0356 ** 0.0651 **      -0.0585 ** -0.0860 **     
  -4.19  0.93       -1.38  -3.43       -4.64  7.21       -6.18  -4.74      
IO                             0.4568 ** 0.4612 ** 0.5744 **   
                             7.33  7.30  10.30    
ANALYS                             0.0171 ** 0.0132 **   0.0187 ** 
                             5.15  5.30    4.32  
SIZE  0.0303    0.0449  0.0548 *  -0.0111    -0.0055  0.0050   0.0675 **   0.0902 ** 0.0997 **  -0.0530 *   0.0413 **   
  1.47    1.59  1.96   -0.51    -0.23  0.24   17.06    14.21  17.54   -2.21    9.97    
Constant  -0.5697 ** -0.5152 ** -0.1635  -0.2621 **  -0.3234 ** -0.3227 ** 0.0010  -0.1113   -0.7914 ** -0.6885 ** -0.3116 ** -0.3978 **  -0.8281 ** -0.9522 ** -0.4449 ** -0.2567 ** 
  -4.74  -5.38  -2.37  -4.10   -3.70  -3.41  0.02  -1.95   -10.12  -10.59  -9.10  -12.91   -6.54  -8.56  -6.94  -5.14  
                                     
R2  0.230  0.212  0.211  0.213   0.269  0.256  0.247  0.253   0.194  0.173  0.178  0.177   0.278  0.270  0.233  0.235  
Obs   1206.6   1145.0   1262.1   933.4 



Table 5 (continued). Results of Cross-sectional Regressions: Annual Turnover  
                                      

  Panel B: NASDAQ Stocks, Dependent Variable = TURNOVER 
Explanatory  Subperiod 2b (1984-2001)  Subperiod 2c (1984-1999) 
Variables   9   10   11   12     13   14   15   16   
RET+  0.4463 ** 0.4902 ** 0.4507 ** 0.5122 **  0.5265 ** 0.5781 ** 0.4779 ** 0.5196 ** 
  4.68  4.44  4.69  4.58   4.89  5.56  4.40  5.02  
RET-  -0.1354 * -0.1730 * -0.1969 ** -0.1670 *  0.0323  0.0044  -0.2322 ** 0.0289  
  -2.17  -2.34  -3.79  -2.54   0.49  0.07  -2.74  0.40  
ALPHA  3.6922  3.8382  8.4464 ** 6.9109 **  4.0008 ** 3.7530 * 12.7686 ** 9.4090 ** 
  1.78  1.57  4.52  3.27   2.84  2.40  4.59  6.09  
ROA  0.0964  0.0112  0.0871  0.0924   0.0661  0.0451  -0.0063  0.1568  
  1.39  0.13  1.39  1.31   0.47  0.41  -0.04  1.52  
EPS  -0.0691 * -0.0706 * -0.0588 * -0.0598 *  -0.0657 ** -0.0670 ** -0.0573 ** -0.0457 ** 
  -2.52  -2.40  -2.34  -2.54   -4.15  -4.30  -3.17  -2.62  
DPS  -0.4035 ** -0.4120 ** -0.3920 ** -0.3797 **  -0.1555 ** -0.1830 ** -0.2544 ** -0.1522 ** 
  -6.72  -5.71  -7.45  -5.93   -3.46  -3.59  -4.89  -3.16  
LEVRG  -0.0709  -0.0968  -0.0991  -0.0965   0.0310  0.0340  0.0066  -0.0293  
  -1.18  -1.78  -1.65  -1.70   0.29  0.31  0.06  -0.27  
VOLATIL  0.7954    1.3763 *    1.1321    3.8338 ** 1.3257  
  0.78    2.01     1.02    3.79  1.14  
BETA  0.4266 ** 0.5220 ** 0.4873 ** 0.4667 **  0.3030 ** 0.2994 ** 0.4661 ** 0.3958 ** 
  7.96  13.40  6.53  8.94   11.32  14.43  8.30  12.13  
SIGMA  2.7798 * 2.4496 **   1.5215 *  7.3952 ** 7.7877 **   4.6198 ** 
  2.41  2.57    2.23   8.09  9.15    4.60  
BTM  0.0593  0.0531  0.0594  0.0585   0.0908  0.0883  0.0909  0.0885  
  1.22  1.20  1.23  1.24   1.23  1.25  1.26  1.25  
LN(P)  0.2218 ** 0.3970 **      0.3124 ** 0.2485 **     
  5.38  7.81       3.59  6.44      
SP500  0.3605 ** 0.6339 **      -0.0776  -0.1181 *     
  2.60  3.01       -1.51  -2.45      
IO           0.8875 ** 0.8275 ** 1.1862 **   
           8.26  9.09  8.27    
ANALYS           0.0545 ** 0.0487 **   0.0621 ** 
           3.33  4.65    3.97  
SIZE  0.1787 **   0.2480 ** 0.2589 **  -0.0709    0.1488 **   
  16.58    8.22  11.02   -1.11    5.19    
Constant  -1.1279 ** -0.7660 ** -0.7010 ** -0.7657 **  -1.3595 ** -1.4271 ** -0.9986 ** -0.4896 ** 
  -9.60  -5.88  -5.79  -8.30   -10.63  -10.17  -5.67  -6.85  
                   
R2  0.366  0.344  0.353  0.3521   0.502  0.491  0.438  0.473  
Obs   1140.3   722.8 



 
Table 6. Results of Cross-sectional Regressions: Annual Share Volume 
This table reports the Fama-MacBeth (1973) type regressions for stock trading activity. The dependent variable is logarithm of annual share volume, LN(SHRVOL), of NYSE/AMEX stocks (in 
Panel A) for the period 1964-2001 and of NASDAQ stocks (in Panel B) for the period 1984-2001. The explanatory variables are all one-year preceding values. The definitions of the explanatory 
variables are: RET+ (RET-): annual returns of individual stocks if positive (negative), and 0 otherwise; ALPHA: Jensen’s measure (an intercept in the regression of individual excess returns on 
market excess returns); ROA: return on asset; EPS: earnings per share including extra items; DPS: dividend per share; LEVRG: book debt (sum of current liabilities, long-term debt, and preferred 
stock) divided by total asset; VOLATIL: standard deviation of 12 monthly stock price returns; BETA: betas of individual stocks estimated based on the preceding 5-year monthly (48 or more) 
individual returns, the CRSP value-weighted market returns, and the Fama risk-free returns; SIGMA: standard deviation of residuals in the regression for BETA estimation; BTM: book value 
divided by market value; LN(P): logarithm of the average of 12 monthly prices in the year; SP500: 1 if a stock is a member of the S&P 500 Index, and 0 otherwise; IO: proportion of institutional 
ownership; ANALYS: the number of analysts who follow a firm and report forecasts to the I/B/E/S database; SIZE: logarithm of average market value. IO and ANALYS are available in common for 
1981-1998 (NYSE/AMEX stocks) and for 1983-1998 (NASDAQ stocks), resulting in the comparable regression models for Subperiods 2a and 2c. Four regression models are reported for each 
period. The values in the upper row for each explanatory variable are the time-series averages of coefficients obtained from the year-by-year cross-sectional regressions. The values italicized in the 
lower row of each variable are AR(1)-adjusted t-statistics for the corresponding average coefficients. R2 is the average of adjusted R-squared. Obs is the average number of observations used in the 
regressions. Coefficients significantly different from zero at the significance levels of 1% and 5% are indicated by ** and *, respectively.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
                                                                          

  Panel A: NYSE/AMEX Stocks, Dependent Variable = LN(SHRVOL) 
Explanatory Entire Period (1964-2001)  Subperiod 1 (1964-1981)  Subperiod 2 (1982-2001)  Subperiod 2a (1982-1999) 
Variables   1   2   3   4     1   2   3   4     1   2   3   4     5   6   7   8   
RET+  0.5540 ** 0.5226 ** 0.4607 ** 0.6435 ** 0.6168 ** 0.5972 ** 0.5028 ** 0.7079 ** 0.4975 ** 0.4554 ** 0.4228 ** 0.5856 **  0.5642 ** 0.6242 ** 0.5301 ** 0.5257 ** 
  12.32  5.95  8.06  11.59   7.78  3.67  5.27  7.54   12.47  5.49  6.54  10.20   9.90  6.33  6.26  5.13  
RET-  -0.3427 ** -0.4520 ** -0.5301 ** -0.2116 *  -0.3813 * -0.3994  -0.5762 * -0.1614   -0.3080 ** -0.4994 ** -0.4886 ** -0.2568 **  -0.2709 ** -0.3980 ** -0.5248 ** -0.3073 ** 
  -4.15  -3.99  -4.18  -1.98   -2.44  -1.93  -2.10  -0.85   -4.01  -4.28  -6.59  -2.59   -4.11  -3.20  -6.57  -2.70  
ALPHA  -3.5630 * -11.5137 ** -9.8102 ** -17.6300 ** -5.0322 * -14.1025 * -9.2378 * -16.7233 ** -2.2407  -9.1838 * -10.3254 ** -18.4461 **  1.4581  1.3690  -7.9527 ** 2.4248  
  -2.43  -2.89  -3.81  -9.08   -2.43  -2.42  -2.35  -5.87   -1.33  -2.28  -3.32  -7.60   1.31  0.74  -4.61  0.77  
ROA  -0.1113  0.4221 ** -0.0833  -0.0312   -0.2255  0.6944 * -0.2690  -0.1845   -0.0086  0.1770 ** 0.0839 * 0.1069 **  0.0044  0.2897  0.0015  0.3216  
  -0.72  2.78  -0.61  -0.19   -0.72  2.51  -1.01  -0.55   -0.41  3.93  2.42  3.64   0.10  1.66  0.02  1.76  
EPS  -0.0058  -0.0255 ** -0.0390 ** -0.0381 ** 0.0027  -0.0276 ** -0.0476 ** -0.0444 ** -0.0134 ** -0.0236 ** -0.0313 ** -0.0324 **  -0.0114 ** -0.0150 ** -0.0340 ** -0.0091 ** 
  -0.91  -7.66  -6.84  -7.67   0.25  -5.45  -6.06  -7.34   -3.99  -4.90  -4.41  -4.34   -3.64  -2.90  -5.14  -5.88  
DPS  -0.0906 ** 0.0482  -0.2057 ** -0.1677 ** -0.1604 ** -0.0330  -0.2784 ** -0.2393 ** -0.0277 * 0.1212  -0.1404 ** -0.1034 **  0.0171  0.0787  -0.1326 ** 0.0336  
  -2.66  0.80  -6.60  -5.52   -4.38  -0.96  -7.84  -7.59   -2.27  1.40  -7.26  -6.87   0.94  1.51  -8.03  0.89  
LEVRG  0.2509 * 0.8778 ** 0.4620 ** 0.4333 ** 0.3352 * 0.9700 ** 0.4566 * 0.4719 ** 0.1751 * 0.7948 ** 0.4668 ** 0.3986 **  0.3235 ** 0.6106 ** 0.6572 ** 0.5433 ** 
  2.49  8.81  4.46  4.22   2.03  4.42  2.14  2.45   2.26  9.86  5.55  4.02   3.80  5.13  6.36  4.82  
VOLATIL  1.5617 **  5.1641 **   1.7307 *   5.3832 **   1.4096 **   4.9669 **    2.0808 **  6.6294 ** 2.8558 ** 
  3.82    5.48     2.11    2.87     5.32    10.32     3.69    8.84  5.77  
BETA  0.4164 ** 0.8198 ** 0.4076 ** 0.3132 ** 0.3958 ** 0.6024 ** 0.4035 ** 0.3080 ** 0.4349 ** 1.0154 ** 0.4114 ** 0.3179 **  0.2607 ** 0.4677 ** 0.2689 ** 0.5782 ** 
  11.50  7.11  10.12  5.84   13.28  6.92  10.55  5.00   6.14  11.50  5.16  3.53   12.21  14.09  7.29  8.99  
SIGMA  3.8960 ** -0.5663    9.5564 ** 5.6433 ** 0.1555    10.3598 ** 2.3235 ** -1.2160    8.8333 **  5.0276 ** 2.2479 **  -1.9279 ** 
  3.36  -0.43    5.87   2.93  0.06    3.08   7.47  -1.56    32.33   6.79  2.65    -2.58  
BTM  0.0096  -0.0044  0.0115  0.0138   0.0146  0.0033  0.0235  0.0272   0.0052 ** -0.0113 ** 0.0008  0.0017   0.0260  0.0137  0.0204  0.0029  
  1.94  -0.97  1.23  1.15   1.41  0.44  1.27  1.16   3.97  -3.57  0.66  1.49   1.80  0.83  1.20  0.28  
LN(P)  -0.6908 ** 0.6856 **     -0.6063 ** 0.6365 **     -0.7667 ** 0.7298 **      -0.7978 ** -0.0815      
  -15.08  10.18       -10.30  4.44       -35.58  26.83       -18.39  -1.34      
SP500  0.0280  1.3317 **     -0.0207  0.8953 **     0.0718 ** 1.7245 **      0.0078  0.4356 **    
  1.48  5.11       -1.03  12.75       5.08  10.31       0.71  10.97      
IO                             1.2669 ** 1.3308 ** 0.7698 **   
                             9.19  13.28  8.52    
ANALYS                             0.0230 ** 0.0984 **  0.1177 ** 
                             13.78  9.35    7.66  
SIZE  1.0309 **  0.8360 ** 0.8896 ** 0.9219 **  0.7511 ** 0.7986 ** 1.1289 **   0.9123 ** 0.9714 **  0.9139 **  0.8701 **   
  12.57    14.49  13.91   11.56    10.48  11.35   140.11    89.23  90.92   57.10    76.69    
Constant  1.3871 ** 2.3924 ** 0.4862 ** -0.0810   1.2189 ** 1.7676 ** 0.4893 ** -0.0404   1.5384 ** 2.9547 ** 0.4834 ** -0.1175   1.9915 ** 4.4494 ** 0.3603  4.7079 ** 
  8.47  5.83  3.82  -0.62   4.16  8.41  2.74  -0.22   14.25  5.97  2.57  -0.60   21.20  38.93  1.64  16.79  
                                     
R2  0.794  0.376  0.748  0.760   0.747  0.304  0.698  0.713   0.837  0.441  0.793  0.803   0.840  0.675  0.778  0.643  
Obs   1206.6   1145.0   1262.1   933.4 



Table 6 (continued). Results of Cross-sectional Regressions: Annual Share Volume 
                                      

  Panel B: NASDAQ Stocks, Dependent Variable = LN(SHRVOL) 
Explanatory  Subperiod 2b (1984-2001)  Subperiod 2c (1984-1999) 
Variables   9   10   11   12     13   14   15   16   
RET+  0.4224 ** 0.3965 ** 0.3194 ** 0.4634 **  0.5243 ** 0.5539 ** 0.4394 ** 0.5295 ** 
  8.89  5.39  4.62  5.82   12.12  7.45  5.83  7.21  
RET-  -0.1782 * -0.2976 ** -0.3891 ** -0.1542   -0.0608  0.0086  -0.4198 ** 0.0293  
  -2.52  -3.35  -5.32  -1.30   -1.40  0.20  -7.98  0.55  
ALPHA  2.4658  3.0804  -2.0362  -11.5814 **  5.2860 ** 7.6422 ** -0.3235  6.5870 ** 
  0.83  0.69  -0.59  -3.25   3.65  3.63  -0.09  2.93  
ROA  -0.0125  -0.4424 ** -0.2613 ** -0.0939   -0.1416  -0.6782 ** -0.3966 * -0.5384 ** 
  -0.13  -3.22  -2.96  -0.76   -1.17  -4.00  -2.36  -2.67  
EPS  -0.0526 ** -0.0542  -0.0875 ** -0.0854 **  -0.0362 ** -0.0310 * -0.0819 ** -0.0259  
  -3.80  -1.94  -3.71  -4.10   -3.11  -2.10  -4.88  -1.86  
DPS  -0.3770 ** -0.3636 * -0.6702 ** -0.5912 **  -0.1665 ** -0.0296  -0.5784 ** -0.1666 ** 
  -6.18  -2.02  -5.83  -5.77   -3.48  -1.16  -5.11  -3.16  
LEVRG  -0.0090  -0.1481  0.0472  0.0643   0.1322 ** 0.0486  0.1812  -0.0011  
  -0.31  -0.96  0.51  0.90   3.50  0.55  1.45  -0.01  
VOLATIL  0.6813    4.0060 **    0.5039    4.8094 ** 0.7766  
  0.94    6.88     0.70    8.61  1.12  
BETA  0.5051 ** 1.0621 ** 0.5430 ** 0.4129 **  0.3554 ** 0.4984 ** 0.4782 ** 0.5830 ** 
  5.98  6.30  4.93  4.32   8.37  10.42  4.99  10.35  
SIGMA  2.2689 * 1.0132    7.1121 **  5.1050 ** 3.2740 **   2.1996  
  2.17  0.78    6.07   5.42  2.71    1.49  
BTM  0.0110  -0.0341  0.0080  0.0110   0.0156  -0.0084  0.0232  -0.0020  
  1.78  -1.09  1.32  1.12   1.50  -0.75  1.04  -0.46  
LN(P)  -0.8059 ** 0.5018 **      -0.8241 ** -0.1128 *     
  -31.36  7.52       -20.50  -1.96      
SP500  0.2411 ** 2.0187 **      0.0138  0.3113 **     
  5.88  3.80       0.37  2.75      
IO           1.2772 ** 1.6805 ** 1.0415 **   
           13.22  22.92  7.16    
ANALYS           0.0391 ** 0.1089 **   0.1305 ** 
           9.24  10.19    7.62  
SIZE  1.1814 **   0.8670 ** 0.9490 **  0.9047 **   0.8120 **   
  52.78    55.59  43.89   36.85    49.07    
Constant  2.0506 ** 3.6307 ** 1.4356 ** 0.7993 *  2.5931 ** 4.4653 ** 1.2966 ** 4.5722 ** 
  12.33  15.78  6.59  2.31   14.14  24.82  7.63  30.42  
                   
R2  0.753  0.389  0.683  0.699   0.789  0.628  0.697  0.597  
Obs   1140.3   722.8 



 
Table 7. Results of Cross-sectional Regressions: Annual Dollar Volume 
This table reports the Fama-MacBeth (1973) type regressions for stock trading activity. The dependent variable is logarithm of annual dollar volume, LN(DVOL), of NYSE/AMEX stocks (in Panel 
A) for the period 1964-2001 and of NASDAQ stocks (in Panel B) for the period 1984-2001. The explanatory variables are all one-year preceding values. The definitions of the explanatory 
variables are: RET+ (RET-): annual returns of individual stocks if positive (negative), and 0 otherwise; ALPHA: Jensen’s measure (an intercept in the regression of individual excess returns on 
market excess returns); ROA: return on asset; EPS: earnings per share including extra items; DPS: dividend per share; LEVRG: book debt (sum of current liabilities, long-term debt, and preferred 
stock) divided by total asset; VOLATIL: standard deviation of 12 monthly stock price returns; BETA: betas of individual stocks estimated based on the preceding 5-year monthly (48 or more) 
individual returns, the CRSP value-weighted market returns, and the Fama risk-free returns; SIGMA: standard deviation of residuals in the regression for BETA estimation; BTM: book value 
divided by market value; LN(P): logarithm of the average of 12 monthly prices in the year; SP500: 1 if a stock is a member of the S&P 500 Index, and 0 otherwise; IO: proportion of institutional 
ownership; ANALYS: the number of analysts who follow a firm and report forecasts to the I/B/E/S database; SIZE: logarithm of average market value. IO and ANALYS are available in common for 
1981-1998 (NYSE/AMEX stocks) and for 1983-1998 (NASDAQ stocks), resulting in the comparable regression models for Subperiods 2a and 2c. Four regression models are reported for each 
period. The values in the upper row for each explanatory variable are the time-series averages of coefficients obtained from the year-by-year cross-sectional regressions. The values italicized in the 
lower row of each variable are AR(1)-adjusted t-statistics for the corresponding average coefficients. R2 is the average of adjusted R-squared. Obs is the average number of observations used in the 
regressions. Coefficients significantly different from zero at the significance levels of 1% and 5% are indicated by ** and *, respectively.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
                                                                          

  Panel A: NYSE/AMEX Stocks, Dependent Variable = LN(DVOL) 
Explanatory Entire Period (1964-2001)  Subperiod 1 (1964-1981)  Subperiod 2 (1982-2001)  Subperiod 2a (1982-1999) 
Variables   1   2   3   4     1   2   3   4     1   2   3   4     5   6   7   8   
RET+  0.9009 ** 0.7900 ** 0.8855 ** 0.9333 ** 1.0027 ** 0.9044 ** 0.9779 ** 1.0573 ** 0.8092 ** 0.6871 ** 0.8023 ** 0.8217 **  0.8654 ** 0.8731 ** 0.8495 ** 0.8375 **
  16.15  8.14  15.60  12.88   11.45  5.31  10.56  9.01   15.53  7.55  15.55  14.41   12.80  8.59  11.54  7.38  
RET-  0.2948 ** 0.1774  0.1251  0.2462 *  0.1834  0.1453  -0.0976  0.1038   0.3951 ** 0.2062  0.3255 ** 0.3742 **  0.4477 ** 0.3340 * 0.2489 ** 0.3098 * 
  2.90  1.32  0.91  2.54   1.12  0.60  -0.47  0.72   3.89  1.45  3.15  3.70   6.57  2.10  3.73  2.04  
ALPHA  -6.3232 ** -13.3776 ** -0.4975  -2.7236   -8.4716 ** -16.7360 ** -0.8153  -3.7796   -4.3897 ** -10.3549 ** -0.2115  -1.7732   -0.9353  -0.3573  1.8308  18.2183 **
  -5.03  -3.72  -0.36  -1.56   -4.80  -3.12  -0.35  -1.10   -3.45  -2.95  -0.14  -1.32   -0.78  -0.20  1.73  4.68  
ROA  -0.1234  0.4270 ** -0.2004  -0.1809   -0.2320  0.7179 ** -0.3551  -0.3211   -0.0257  0.1651 ** -0.0612 ** -0.0547 **  -0.0549  0.2234  -0.1814 ** 0.1045  
  -0.80  2.77  -1.41  -1.06   -0.72  2.67  -1.24  -0.92   -1.30  3.27  -3.13  -2.74   -1.81  1.55  -2.81  0.62  
EPS  0.0003  -0.0184 ** 0.0073  0.0089   0.0119  -0.0174 * 0.0230 ** 0.0262 ** -0.0101 ** -0.0194 ** -0.0068 ** -0.0066 **  -0.0078 ** -0.0102 * -0.0076 ** 0.0240 **
  0.04  -4.55  1.10  1.06   0.99  -2.35  3.08  2.71   -3.53  -4.73  -4.20  -4.17   -3.17  -2.29  -3.35  3.49  
DPS  -0.0913 * 0.0485  -0.0789 * -0.0683   -0.1609 ** -0.0325  -0.1359 * -0.1237 *  -0.0287  0.1214  -0.0275  -0.0185   0.0297  0.0912  0.0071  0.1653 **
  -2.51  0.84  -2.10  -1.82   -3.72  -1.04  -2.33  -2.10   -1.70  1.37  -1.45  -0.99   1.36  1.49  0.41  2.73  
LEVRG  0.1900 * 0.8137 ** 0.1316 * 0.1298 *  0.2582  0.8936 ** 0.1608  0.1767   0.1286  0.7419 ** 0.1054 * 0.0876   0.2836 ** 0.5632 ** 0.2970 ** 0.1688 * 
  2.30  9.08  1.96  2.07   1.69  4.36  1.12  1.40   1.84  9.41  1.96  1.56   3.47  5.20  3.88  2.16  
VOLATIL  0.2590    1.4781     0.4892    2.3762     0.0519    0.6698     0.7060    2.9914 ** 1.4292 **
  0.58    1.51     0.55    1.26     0.17    1.81     1.21    6.38  2.93  
BETA  0.4336 ** 0.8240 ** 0.4995 ** 0.4634 ** 0.4236 ** 0.6184 ** 0.5078 ** 0.4556 ** 0.4426 ** 1.0090 ** 0.4920 ** 0.4705 **  0.2759 ** 0.4600 ** 0.3121 ** 0.8040 **
  11.70  8.36  14.06  12.60   10.80  6.81  13.37  12.50   6.72  12.44  7.57  6.89   9.04  12.27  10.19  8.27  
SIGMA  4.1659 ** -1.2769    3.0354   5.9333 ** -0.5348    4.7043   2.5752 ** -1.9448 *   1.5335 **  5.2927 ** 1.5248    -9.9560 **
  3.49  -0.86    1.56   2.89  -0.19    1.28   8.45  -2.48    2.94   7.05  1.63    -5.36  
BTM  0.0099 * -0.0042  0.0081 ** 0.0095 *  0.0146  0.0031  0.0104  0.0132   0.0057 ** -0.0108 ** 0.0060 ** 0.0063 **  0.0264 * 0.0137  0.0262 * 0.0039  
  2.16  -1.12  2.83  2.40   1.52  0.49  1.71  1.57   3.49  -3.65  3.21  3.27   2.02  0.94  2.28  0.69  
LN(P)  0.1940 ** 1.5743 **     0.2525 ** 1.4994 **     0.1413 ** 1.6416 **      0.0830  0.7963 **    
  4.09  18.81       3.24  8.78       5.23  46.75       1.81  10.47      
SP500  0.0619 ** 1.3688 **     0.0138  0.9364 **     0.1051 ** 1.7581 **      0.0414 ** 0.4676 **    
  3.76  5.52       0.71  16.51       7.11  10.27       2.81  10.71      
IO                             1.3117 ** 1.3698 ** 1.3953 **   
                             9.56  12.38  9.51    
ANALYS                             0.0262 ** 0.1011 **  0.1367 **
                             6.66  8.20    7.13  
SIZE  1.0343 **  1.0652 ** 1.0805 ** 0.9266 **  0.9588 ** 0.9775 ** 1.1312 **   1.1610 ** 1.1733 **  0.9113 **  1.0414 **   
  14.73    14.33  15.42   12.93    10.31  12.00   125.37    93.26  97.60   57.98    89.05    
Constant  -2.8298 ** -1.8318 ** -2.2507 ** -2.4192 ** -2.9391 ** -2.3946 ** -2.1494 ** -2.3627 ** -2.7315 ** -1.3254 ** -2.3419 ** -2.4701 **  -2.2028 ** 0.2472 * -2.2649 ** 3.4790 **
  -14.21  -5.10  -13.92  -19.17   -7.91  -8.53  -7.60  -10.87   -18.86  -2.95  -15.21  -18.18   -20.29  2.29  -10.72  12.12  
                                     
R2  0.857  0.612  0.852  0.854   0.823  0.565  0.816  0.818   0.887  0.654  0.885  0.885   0.883  0.777  0.874  0.707  
Obs   1206.6   1145.0   1262.1   933.4 



Table 7 (continued). Results of Cross-sectional Regressions: Annual Dollar Volume  
                                      

  Panel B: NASDAQ Stocks, Dependent Variable = LN(DVOL) 
Explanatory  Subperiod 2b (1984-2001)  Subperiod 2c (1984-1999) 
Variables   9   10   11   12     13   14   15   16   
RET+  0.7528 ** 0.6089 ** 0.7476 ** 0.6901 **  0.8388 ** 0.7865 ** 0.7905 ** 0.8740 ** 
  11.65  7.00  11.56  9.52   15.64  9.69  12.74  11.36  
RET-  0.4100 ** 0.2841 ** 0.3536 ** 0.3902 **  0.5340 ** 0.6014 ** 0.3070 ** 0.6370 ** 
  5.20  3.25  6.08  5.66   9.74  11.92  4.84  11.24  
ALPHA  1.4829  3.4971  4.8172 ** 3.8756   4.5652 ** 7.8900 ** 8.3217 ** 23.0423 ** 
  0.58  0.88  3.23  1.49   2.96  3.57  4.64  9.87  
ROA  0.0009  -0.3960 * -0.0354  0.0183   -0.0757  -0.5688 ** -0.1340  -0.4803 * 
  0.01  -2.54  -0.28  0.13   -0.60  -3.18  -0.95  -2.45  
EPS  -0.0419 ** -0.0407  -0.0413 ** -0.0375 **  -0.0328 * -0.0249  -0.0382 ** 0.0273 * 
  -3.17  -1.62  -3.08  -3.29   -2.54  -1.61  -3.16  2.31  
DPS  -0.3656 ** -0.3546 * -0.4015 ** -0.3831 **  -0.1329 ** 0.0048  -0.2773 ** 0.1069 ** 
  -6.68  -2.08  -5.19  -5.74   -2.78  0.17  -3.66  3.19  
LEVRG  -0.0737 * -0.2162  -0.0931 * -0.0944 *  0.0576  -0.0330  0.0500  -0.2237 ** 
  -1.97  -1.61  -2.25  -2.23   1.51  -0.43  1.07  -3.03  
VOLATIL  -0.7401    -0.0905     -1.0961    1.2668  -0.9432  
  -0.95    -0.17     -1.40    1.92  -1.55  
BETA  0.5205 ** 1.0660 ** 0.5684 ** 0.5256 **  0.3683 ** 0.4895 ** 0.4884 ** 0.7612 ** 
  7.01  7.03  6.49  6.32   8.10  10.16  7.11  11.85  
SIGMA  2.2236 * -0.0848    0.5915   5.0758 ** 2.1105    -4.3884 ** 
  2.10  -0.06    0.78   4.77  1.50    -3.03  
BTM  0.0186  -0.0250  0.0188  0.0171   0.0238  0.0004  0.0253  -0.0082  
  1.20  -1.09  1.23  1.28   1.17  0.06  1.18  -0.68  
LN(P)  0.0719  1.3843 **      0.0177  0.7306 **     
  1.44  26.08       0.35  11.99      
SP500  0.2845 ** 2.0726 **      0.0724 * 0.3781 **     
  5.46  3.74       2.07  2.99      
IO           1.2636 ** 1.6610 ** 1.4605 **   
           11.47  27.29  8.15    
ANALYS           0.0414 ** 0.1109 **   0.1529 ** 
           10.38  10.37    7.18  
SIZE  1.1867 **   1.2009 ** 1.2126 **  0.9072 **   1.0372 **   
  47.61    104.32  61.47   39.98    39.34    
Constant  -2.1709 ** -0.5916 * -1.8886 ** -1.9883 **  -1.5027 ** 0.3601  -1.6421 ** 3.0356 ** 
  -10.58  -2.34  -14.92  -12.79   -6.82  1.71  -17.31  29.09  
                   
R2  0.813  0.599  0.809  0.810   0.821  0.714  0.801  0.652  
Obs   1140.3   722.8 



 
Table 8. The effects of Serial Correlations on t-Statistics 
This table presents how the 1st-order autocorrelations of the coefficient series affect the adjusted t-statistics in 5 cases of the total 72 models reported in Tables 5-7 (Panel P: for Model 3 in Entire Period 
of Panel A in Table 5; Panel Q: for Model 2 in Entire Period of Panel A in Table 6; Panel R: for Model 15 in Subperiod 2c of Panel B in Table 6; Panel S: for Model 6 in Subperiod 2a of Panel A in 
Table 7; and Panel T: for Model 10 in Subperiod 2b of Panel B in Table 7 ). Mean Coeff is the average of the estimated coefficients in the cross-sectional regressions. Autocorr is the 1st-order serial 
correlation (ϕ ) of the coefficients. t-stat is the unadjusted t-statistic obtained by assuming that the estimated coefficients follow an iid process. Adj t-stat is the AR(1)-adjusted t-statistic obtained by 
assuming that the estimated coefficients follow an AR(1) process .  
                                          

Dep Var and    

Market  Items  RET+ RET- ALPHA ROA EPS DPS LEVRG VOLATIL BETA SIGMA BTM LN(P) SP500 IO ANALYS SIZE Constant

Panel P: For Model 3 in Entire Period of Panel A, Table 5 

TURNOVER   Mean Coeff   0.2649 -0.2429 1.5185 -0.0577 -0.0002 -0.0223 0.0479 1.6163 0.1870 0.0036    0.0449 -0.1635

NYSE/AMEX  Autocorr  0.01 0.16 0.74 0.30 -0.08 0.54 0.48 0.60 0.53  0.33     0.81 0.56

  t-stat  7.08 -5.87 3.54 -1.51 -0.13 -2.44 3.20 8.00 10.94  2.41     4.62 -4.37

    Adj t-stat   7.01 -5.00 1.44 -1.12 -0.14 -1.37 1.93 4.09 6.21   1.74         1.59 -2.37

Panel Q: For Model 2 in Entire Period of Panel A, Table 6 

LN(SHRVOL)   Mean Coeff   0.5226 -0.4520 -11.5137 0.4221 -0.0255 0.0482 0.8778 0.8198 -0.5663 -0.0044 0.6856 1.3317   2.3924

NYSE/AMEX  Autocorr  0.05 0.23 0.73 0.27 -0.23 0.66 0.62  0.69 0.76 0.39 0.59 0.86    0.76

  t-stat  6.22 -5.03 -6.97 3.63 -6.08 1.71 17.58  16.07 -1.10 -1.43 19.42 16.72    15.01

    Adj t-stat   5.95 -3.99 -2.89 2.78 -7.66 0.80 8.81   7.11 -0.43 -0.97 10.18 5.11       5.83

Panel R: For Model 15 in Subperiod 2c of Panel B, Table 6 

LN(SHRVOL)   Mean Coeff   0.4394 -0.4198 -0.3235 -0.3966 -0.0819 -0.5784 0.1812 4.8094 0.4782 0.0232  1.0415 0.8120 1.2966

NASDAQ  Autocorr  0.03 0.01 0.60 0.16 0.27 0.30 0.54 0.28 0.61  0.41   0.55  0.36 0.34

  t-stat  5.99 -8.07 -0.17 -2.74 -6.31 -6.80 2.52 11.25 9.46  1.55   12.58  69.56 10.61

    Adj t-stat   5.83 -7.98 -0.09 -2.36 -4.88 -5.11 1.45 8.61 4.99   1.04     7.16   49.07 7.63

Panel S: For Model 6 in Subperiod 2a of Panel A, Table 7 

LN(DVOL)   Mean Coeff   0.8731 0.3340 -0.3573 0.2234 -0.0102 0.0912 0.5632 0.4600 1.5248 0.0137 0.7963 0.4676 1.3698 0.1011 0.2472

NYSE/AMEX  Autocorr  0.24 0.21 0.10 0.14 0.01 0.69 0.39  -0.15 0.38 -0.03 0.64 0.32 0.38 0.24  0.33

  t-stat  10.79 2.58 -0.22 1.77 -2.32 3.22 7.67  10.68 2.39 0.91 20.94 14.66 17.93 10.35  3.15

    Adj t-stat   8.59 2.10 -0.20 1.55 -2.29 1.49 5.20   12.27 1.63 0.94 10.47 10.71 12.38 8.20   2.29

Panel T: For Model 10 in Subperiod 2b of Panel B, Table 7 

LN(DVOL)  Mean Coeff  0.6089 0.2841 3.4971 -0.3960 -0.0407 -0.3546 -0.2162 1.0660 -0.0848 -0.0250 1.3843 2.0726   -0.5916

NASDAQ  Autocorr  0.07 0.23 0.57 0.27 0.43 0.59 0.54  0.66 0.51 -0.06 0.26 0.86    0.45

  t-stat  7.49 4.06 1.59 -3.29 -2.48 -3.90 -2.82  14.46 -0.11 -1.03 33.52 11.11    -3.67

    Adj t-stat   7.00 3.25 0.88 -2.54 -1.62 -2.08 -1.61   7.03 -0.06 -1.09 26.08 3.74       -2.34
 
 
 



Table 9. Robustness Checks for the AR(1)-adjusted t-Statistics 
This table reports the year-by-year regression results for 3 randomly chosen cases of the total 72 models reported in Tables 5-7 to check the robustness of the AR(1)-adjusted t-statistics (Panel P: 
for Model 6 in Subperiod 2a of Panel A in Table 5; Panel Q: for Model 15 in Subperiod 2c of Panel B in Table 6; and Panel R: for Model 8 in Subperiod 2a of Panel A in Table 7). The 
regressors are all one-year preceding values. The values in the upper row for each year are the coefficients from the year-by-year cross-sectional regressions. The values italicized in the lower 
row for each year are t-statistics for the coefficients. Mean Coeff is the average of coefficients for each variable (and R-sqr). %+/- is the percentage of positive (negative) coefficients if Mean 
Coeff is positive (negative). %sig is the percentage of positive (negative) coefficients which are significantly different from zero at the 5% level if Mean Coeff is positive (negative). R-sqr is the 
adjusted R-squared.  Obs is the number of observations used in the regressions each year.  
                                        

Panel P: For Model 6 in Subperiod 2a (1982-1999) of Panel A, Table 5; NYSE/AMEX Stocks; Dependent Variable = TURNOVER 

year  RET+ RET- ALPHA ROA EPS DPS LEVRG BETA SIGMA BTM LN(P) SP500 IO ANALYS Const R-sqr Obs
1982  0.2321 -0.3112 -1.9570 3.1790 -0.0615 -0.1188 -0.2920 0.0526 10.2458 0.8592 0.4567 0.0038 0.6401 0.0480 -2.8503  0.600 346

  1.40 -1.52 -0.64 4.44 -3.80 -2.49 -1.54 0.59 6.19 21.95 5.47 0.06 3.50 2.57 -8.95    
1983  0.1210 0.2771 -4.8869 0.0243 -0.0021 -0.0348 0.1526 0.1117 5.8602 0.0042 -0.0029 -0.0573 0.5073 0.0132 -0.2719  0.162 779

  1.69 1.94 -2.17 0.27 -0.44 -1.04 1.34 2.20 6.39 2.21 -0.05 -1.15 4.21 3.97 -1.47    
1984  0.0796 -0.1515 -1.0354 -0.2243 -0.0012 -0.0223 0.0244 -0.0273 5.0831 0.0042 0.1027 -0.0651 0.4772 0.0081 -0.5027  0.164 872

  1.31 -0.74 -0.58 -1.31 -0.16 -0.79 0.98 -0.64 6.52 2.67 2.40 -1.49 4.45 5.32 -3.43    
1985  0.1661 0.1324 0.5755 0.0350 -0.0012 -0.0269 0.1922 0.0495 4.7807 0.0081 0.1157 -0.1550 0.5851 0.0102 -0.5890  0.180 841

  1.29 1.10 0.34 0.34 -0.15 -0.83 1.79 1.06 5.48 4.04 2.48 -3.14 5.05 5.84 -3.47    
1986  0.1123 0.4199 -4.3925 0.0479 0.0054 -0.0287 0.4608 0.1590 6.3255 0.0145 0.2093 -0.1367 0.5348 0.0065 -1.0513  0.077 835

  0.67 1.04 -1.41 0.31 0.43 -0.55 2.27 1.79 3.65 4.74 2.37 -1.45 2.40 2.06 -3.21    
1987  0.2360 0.2077 -6.9297 0.0676 -0.0095 -0.0435 0.3399 0.1697 7.1940 0.0072 0.2294 -0.0818 0.4800 0.0100 -1.1460  0.217 830

  1.93 1.35 -3.30 0.63 -1.15 -1.29 2.94 3.06 6.97 3.39 4.38 -1.41 3.53 5.11 -5.67    
1988  0.1861 -0.1238 -0.8565 0.1214 -0.0055 -0.0014 0.2909 0.1182 3.3364 0.0576 0.0840 -0.0343 0.6228 0.0084 -0.6493  0.310 833

  2.65 -1.47 -0.57 1.51 -1.32 -0.28 3.71 2.68 4.77 10.47 2.39 -0.87 6.71 6.24 -4.65    
1989  0.4230 -0.4726 -0.2776 0.0825 -0.0073 -0.0034 0.3073 0.2035 4.7910 0.0315 0.1122 -0.0455 0.7674 0.0069 -0.9574  0.327 803

  5.28 -2.40 -0.16 0.66 -1.46 -0.35 3.56 4.21 6.44 6.80 2.86 -1.15 7.86 4.75 -6.49    
1990  0.2313 -0.0774 -3.6121 0.0064 -0.0032 0.0053 0.0389 0.1185 5.6148 0.0202 0.1501 -0.0894 0.4568 0.0085 -0.9183  0.352 864

  3.65 -0.66 -2.32 0.08 -3.10 1.05 0.57 2.91 8.65 9.69 4.70 -2.61 5.87 7.42 -7.34    
1991  0.6508 -0.0528 -5.0318 -0.0328 -0.0030 -0.0012 0.1731 0.2029 5.9686 0.0025 0.1357 -0.0314 0.4220 0.0080 -0.9156  0.328 927

  6.18 -0.86 -3.23 -0.37 -2.39 -0.06 2.69 4.89 9.95 3.04 4.43 -0.88 5.47 5.20 -8.02    
1992  0.3563 -0.2744 -0.6760 -0.0311 -0.0026 -0.0016 0.1645 0.1559 5.4074 0.0036 0.1097 -0.0687 0.4227 0.0100 -0.8383  0.388 962

  8.59 -2.33 -0.50 -0.40 -2.37 -0.11 2.49 3.90 9.93 4.82 3.94 -1.95 5.48 6.39 -7.74    
1993  0.3854 -0.4854 -1.4085 -0.0073 -0.0039 0.0332 0.1982 0.1047 6.8883 0.0028 0.1464 -0.0557 0.2794 0.0115 -0.8970  0.243 975

  5.13 -3.34 -0.79 -0.07 -2.45 1.11 2.09 2.73 9.47 2.85 3.79 -1.15 2.80 5.30 -6.25    
1994  0.5811 -0.4646 -0.0374 0.0301 -0.0020 -0.0060 0.0744 0.1209 5.3218 0.0048 0.1290 -0.0531 0.4096 0.0098 -0.8117  0.300 1025

  7.92 -3.07 -0.02 0.32 -2.26 -0.66 0.94 3.65 9.09 5.70 3.67 -1.19 4.79 5.67 -6.25    
1995  1.1854 -0.4552 1.9577 -0.0399 -0.0032 -0.0607 -0.0160 0.1982 3.3818 0.0041 0.0869 -0.1153 0.3531 0.0161 -0.5443  0.346 1073

  11.89 -3.90 1.13 -0.45 -2.25 -2.20 -0.20 5.99 5.99 3.71 2.23 -2.43 4.07 8.62 -4.07    
1996  0.4893 -0.7011 -5.9299 -0.0452 0.0058 0.0357 -0.1633 0.1216 6.8597 0.0166 0.2388 -0.1932 -0.1525 0.0142 -0.8151  0.017 1108

  1.56 -1.10 -0.77 -0.09 0.16 0.30 -0.49 0.86 2.47 3.24 1.42 -0.94 -0.41 1.70 -1.42    
1997  0.5103 0.0862 -0.1031 -0.0607 -0.0464 0.0398 -0.0935 0.2030 7.4341 0.0132 0.1592 -0.1195 0.3768 0.0176 -0.8985  0.249 1163

  4.79 0.43 -0.05 -0.43 -3.55 1.25 -0.91 4.44 8.93 8.47 3.23 -1.91 3.34 6.71 -5.10    
1998  0.1138 -0.3900 -1.0505 0.0496 -0.0014 0.0024 0.1805 0.0921 9.7200 0.0072 0.2761 -0.1502 0.5847 0.0153 -1.4684  0.349 1234

  1.64 -2.60 -0.61 0.51 -3.52 0.08 2.12 2.23 14.79 3.90 7.23 -3.12 7.05 7.38 -10.53    
1999  0.2800 -0.0333 -0.4187 0.0589 -0.0007 0.0948 0.0100 0.3053 7.6648 0.0061 0.1424 -0.1004 0.5348 0.0148 -1.0152  0.249 1332

  2.85 -0.36 -0.20 0.53 -1.95 2.50 0.10 5.35 9.25 3.02 3.18 -1.71 5.88 5.74 -5.90    
                    

Mean Coeff  0.3522 -0.1594 -2.0039 0.1812 -0.0080 -0.0077 0.1135 0.1367 6.2154 0.0593 0.1601 -0.0860 0.4612 0.0132 -0.9522  0.270 933.4
%+/-  100.0 72.2 88.9 61.1 88.9 66.7 77.8 94.4 100.0 100.0 94.4 94.4 94.4 100.0 100.0    
%sig   55.6 33.3 22.2 5.6 50.0 11.1 44.4 72.2 100.0 100.0 88.9 22.2 94.4 94.4 88.9       



 
Table 9 (continued). Robustness Checks for the AR(1)-adjusted t-Statistics  
                                    

Panel Q: For Model 15 in Subperiod 2c (1984-1999) of Panel B, Table 6; NASDAQ Stocks; Dependent Variable = LN(SHRVOL) 
year  RET+ RET- ALPHA ROA EPS DPS LEVRG VOLATIL BETA BTM IO SIZE Const R_sqr Obs
1984  -0.0656 -0.7700 4.5407 -1.4618 -0.0385 -0.3984 0.4341 3.6581 0.6030 0.2226 1.6075 0.7924 0.4672  0.620 392

  -0.37 -1.97 1.19 -2.18 -1.26 -3.69 1.66 2.89 5.55 1.86 5.75 17.38 1.45    
1985  0.5273 -0.3454 -1.5279 0.2388 -0.0398 -0.3109 0.6666 5.5680 0.4362 0.1120 1.4328 0.7326 1.1217  0.619 422

  2.05 -1.77 -0.48 0.47 -1.79 -3.48 2.76 4.47 4.24 2.36 5.34 18.58 4.81    
1986  0.4984 -0.3883 -2.9211 -0.3313 -0.0527 -0.2923 0.5832 6.0136 0.4876 0.0066 1.0859 0.8550 0.8081  0.681 465

  3.20 -1.47 -1.02 -1.24 -1.77 -3.12 2.73 5.54 5.88 5.27 4.55 22.39 3.74    
1987  0.4266 -0.2088 -11.7705 -0.4743 -0.0099 -0.7343 0.2610 4.8379 0.3351 0.0074 1.4837 0.7952 1.4443  0.661 478

  2.32 -0.98 -4.09 -1.41 -0.38 -7.27 1.38 4.72 3.75 3.27 5.92 21.11 7.04    
1988  0.4729 -0.4417 -12.6961 0.6042 -0.0503 -0.4849 -0.1205 3.4087 0.5900 0.0084 1.3779 0.8191 0.6999  0.725 564

  2.91 -2.65 -5.01 1.73 -1.68 -5.46 -0.73 3.79 5.37 4.32 6.36 23.37 3.71    
1989  0.5890 -0.8533 -5.0120 0.1122 -0.0980 -0.3001 0.0420 5.5712 0.8038 0.0016 0.9616 0.8103 0.8252  0.668 573

  3.81 -2.81 -1.68 0.36 -3.81 -4.34 0.23 6.20 8.47 0.97 4.37 21.59 4.14    
1990  0.8080 -0.6302 -2.6277 -0.0303 -0.1203 -0.0323 -0.1938 3.9711 0.8861 0.0038 1.1497 0.7467 0.9541  0.680 602

  5.79 -2.91 -0.87 -0.08 -4.92 -1.33 -1.11 4.89 9.57 2.57 5.55 22.00 5.20    
1991  0.9523 -0.0174 0.6300 -1.1584 -0.1277 -0.5359 -0.1945 3.0559 0.7180 0.0014 1.0220 0.7776 1.6478  0.661 664

  5.51 -0.12 0.19 -3.22 -4.29 -6.42 -1.01 4.01 7.12 1.10 4.51 21.49 8.45    
1992  0.3469 -0.4492 4.4862 -1.0415 -0.0297 -0.6018 0.0580 4.7082 0.3992 0.0023 0.9808 0.7852 1.5141  0.701 714

  3.65 -1.63 1.87 -2.75 -1.36 -7.18 0.33 6.53 4.93 2.03 4.97 24.84 8.50    
1993  0.7069 -0.4893 4.8492 -0.7262 -0.0759 -0.6011 -0.0641 4.9500 0.4010 0.0020 1.1536 0.7654 1.5931  0.700 711

  6.46 -2.32 1.95 -2.32 -2.71 -6.62 -0.36 6.62 6.90 1.80 5.93 24.30 8.82    
1994  0.2025 -0.5220 15.3597 -0.6490 -0.1232 -0.1385 0.2652 7.9098 0.4085 0.0007 1.1519 0.7973 0.9219  0.731 790

  1.96 -2.68 6.70 -2.77 -6.16 -3.64 1.63 10.97 8.19 2.48 6.88 27.49 5.84    
1995  0.7443 -0.3302 9.3293 -0.8120 -0.0131 -0.9137 0.0934 8.0720 0.2898 0.0009 0.6965 0.8674 1.2353  0.736 811

  5.43 -2.14 4.21 -3.56 -0.75 -9.35 0.52 10.30 5.75 2.31 4.24 28.73 7.88    
1996  0.2056 -0.3299 1.1262 -0.1929 -0.1206 -0.9425 0.3991 4.9819 0.2149 -0.0008 0.8107 0.8337 1.9698  0.717 905

  2.20 -1.52 0.54 -0.95 -4.25 -9.89 2.30 8.88 4.42 -0.89 4.77 28.72 13.45    
1997  0.3359 -0.2556 0.9885 0.2925 -0.1546 -0.8903 0.5424 4.6380 0.2937 0.0000 0.5740 0.8957 1.5547  0.775 1050

  3.91 -1.71 0.61 2.23 -6.33 -9.52 3.78 8.54 7.56 -0.01 3.61 35.29 12.12    
1998  -0.1117 -0.4124 0.6909 -0.0130 -0.1815 -0.7389 0.2727 4.5053 0.2155 -0.0002 0.6645 0.8713 1.9161  0.738 1204

  -1.33 -2.57 0.38 -0.07 -7.61 -9.81 1.98 8.96 4.54 -0.19 4.64 36.16 16.16    
1999  0.3911 -0.2730 -10.6216 -0.7028 -0.0752 -1.3379 -0.1461 1.1006 0.5694 0.0022 0.5116 0.8466 2.0723  0.749 1219

  4.10 -2.51 -5.63 -5.74 -3.95 -13.28 -1.16 2.81 10.35 2.33 3.70 34.98 17.45    
                  
Mean Coeff  0.4394 -0.4198 -0.3235 -0.3966 -0.0819 -0.5784 0.1812 4.8094 0.4782 0.0232 1.0415 0.8120 1.2966  0.697 722.8
%+/-  87.5 100.0 43.8 75.0 100.0 100.0 68.8 100.0 100.0 81.3 100.0 100.0 100.0    
%sig   87.5 56.3 18.8 43.8 43.8 93.8 31.3 100.0 100.0 56.3 100.0 100.0 93.8       

 
 
 
 
 
 
 
 
 



 
Table 9 (continued). Robustness Checks for the AR(1)-adjusted t-Statistics  
                                    

Panel R: For Model 8 in Subperiod 2a (1982-1999) of Panel A, Table 7; NYSE/AMEX Stocks; Dependent Variable = LN(DVOL) 
year  RET+ RET- ALPHA ROA EPS DPS LEVRG VOLATIL BETA SIGMA BTM ANALYS Const R_sqr Obs
1982  -0.3184 -1.6352 -14.8149 2.6109 0.0624 0.2981 -0.2362 6.0977 -0.0281 -7.1439 0.0613 0.4001 3.8867  0.403 346

  -0.78 -3.27 -2.01 1.51 1.75 2.64 -0.52 2.01 -0.12 -1.64 0.66 9.33 8.00    
1983  0.7575 0.1019 2.1985 0.1303 -0.0040 0.4526 -0.0026 1.0044 0.7250 1.6535 -0.0118 0.1611 2.0838  0.676 779

  5.43 0.37 0.58 0.74 -0.43 7.57 -0.01 0.83 6.47 0.93 -3.18 31.85 10.26    
1984  0.4157 0.2556 15.6220 -0.1754 0.0456 0.3106 -0.0241 -1.3619 0.4185 -2.1909 -0.0116 0.0957 2.5600  0.725 872

  2.99 0.56 4.45 -0.46 2.98 5.17 -0.44 -1.02 4.50 -1.14 -3.30 36.49 13.91    
1985  0.7680 1.0443 18.0929 0.0271 0.0361 0.3335 0.0069 3.0820 0.5735 -8.5722 -0.0079 0.0943 3.0644  0.727 841

  2.76 4.17 5.31 0.13 2.22 5.12 0.03 2.25 5.78 -4.22 -1.89 31.78 15.61    
1986  1.0526 0.1794 17.0504 0.0222 0.0352 0.2239 0.6347 -1.1916 0.8129 -12.1155 -0.0024 0.0910 3.3312  0.732 835

  5.77 0.41 5.56 0.13 2.61 4.20 2.96 -0.75 8.51 -6.11 -0.73 32.74 17.60    
1987  0.7503 0.9424 8.2600 0.0977 0.0198 0.1434 0.2330 1.8498 0.8125 -10.3886 -0.0055 0.1001 3.3857  0.744 830

  3.31 3.43 2.46 0.52 1.35 2.47 1.16 1.26 8.58 -5.65 -1.48 33.73 18.94    
1988  0.7511 0.5831 20.4034 0.0715 0.0238 0.0028 0.4132 4.3178 0.6334 -17.6949 0.0437 0.1071 3.4401  0.764 833

  3.84 2.69 5.86 0.35 2.32 0.21 2.10 2.61 4.74 -9.58 3.17 37.89 20.94    
1989  0.5769 1.2818 24.0542 0.0764 0.0325 0.0273 0.6197 -3.7032 1.0807 -11.0814 0.0224 0.1067 3.4269  0.717 803

  2.55 2.46 6.05 0.23 2.65 1.06 2.74 -2.05 8.64 -5.68 1.94 32.43 18.97    
1990  1.3238 0.0553 20.9037 0.1157 0.0050 0.0048 0.1085 1.8965 0.9867 -18.1296 0.0289 0.1056 3.2416  0.775 864

  7.08 0.17 5.37 0.51 1.89 0.33 0.56 1.36 8.95 -10.11 5.08 38.69 20.62    
1991  1.5058 0.5287 22.3127 0.1292 0.0075 0.1567 0.3220 4.5729 1.1598 -14.3070 -0.0023 0.1277 2.8399  0.761 927

  5.14 3.10 5.99 0.53 2.44 3.28 1.84 3.48 9.72 -8.34 -1.05 35.63 16.37    
1992  1.0118 -0.3922 25.4602 0.2118 0.0047 0.0661 0.0493 0.8520 1.0643 -13.2035 -0.0031 0.1382 3.1882  0.737 962

  8.21 -1.19 7.29 0.96 1.69 1.63 0.27 0.69 10.47 -7.29 -1.53 37.07 19.95    
1993  0.7882 0.3985 23.4119 -0.0068 0.0031 0.1241 0.6582 -1.2559 0.7495 -6.6027 -0.0014 0.1375 3.5520  0.708 975

  5.06 1.36 7.31 -0.03 1.04 2.19 3.51 -0.95 10.69 -3.69 -0.72 37.12 23.25    
1994  1.1952 0.5158 20.6879 -0.2148 0.0020 0.0371 0.2773 2.6516 0.9036 -11.1564 -0.0045 0.1235 3.5553  0.712 1025

  7.00 1.53 6.44 -1.04 1.13 1.87 1.60 1.98 13.67 -8.10 -2.47 38.85 27.95    
1995  1.3415 0.7275 27.1346 -0.1831 0.0055 0.1308 0.0769 1.9675 0.8170 -7.6251 -0.0085 0.1264 3.6798  0.718 1073

  5.91 3.04 8.40 -1.01 2.15 2.49 0.48 1.59 12.84 -6.68 -3.95 39.28 26.40    
1996  0.6893 0.2485 20.1100 -0.2406 0.0688 0.1254 -0.0782 5.2782 0.5618 -8.6785 -0.0097 0.1273 3.9863  0.694 1108

  4.51 0.83 6.02 -0.99 4.33 2.34 -0.50 3.96 8.71 -6.34 -4.22 38.94 28.54    
1997  0.8980 0.2252 20.9015 -0.4240 0.0805 0.0715 -0.0066 -0.3566 0.7439 -8.0281 -0.0079 0.1324 4.4296  0.691 1163

  5.22 0.72 6.59 -1.94 4.25 1.49 -0.04 -0.28 10.41 -5.96 -3.36 38.93 33.01    
1998  0.5502 0.2415 26.8456 -0.3045 0.0024 0.1513 -0.0510 -0.3605 0.9946 -11.2308 -0.0061 0.1426 4.6672  0.710 1234

  3.76 0.80 8.74 -1.55 3.31 2.57 -0.30 -0.31 12.63 -7.21 -1.71 41.40 33.99    
1999  1.0169 0.2748 29.2941 -0.0626 0.0014 0.3146 0.0363 0.3843 1.4618 -12.7124 -0.0030 0.1441 4.3039  0.736 1332

  6.38 1.84 10.04 -0.35 2.80 5.51 0.24 0.37 15.15 -9.21 -0.95 40.70 32.24    
                  
Mean Coeff  0.8375 0.3098 18.2183 0.1045 0.0240 0.1653 0.1688 1.4292 0.8040 -9.9560 0.0039 0.1367 3.4790  0.707 933.4
%+/-  94.4 88.9 94.4 55.6 94.4 100.0 66.7 66.7 94.4 94.4 22.2 100.0 100.0    
%sig   94.4 33.3 88.9 0.0 61.1 66.7 22.2 33.3 94.4 83.3 11.1 100.0 100.0       

 
 
 
 
 
 



 
Table 10. Properties of Quintile Portfolios Formed on BETA 
This table exhibits the properties of the quintile portfolios sorted by BETA. Panel A is for NYSE/AMEX stocks over 1981-1998, while Panel B is for NASDAQ stocks over 1983-1998. The average 
numbers of the component stocks in each quintile portfolio over the sample periods are 186.3 for NYSE/AMEX stocks and 145.1 for NASDAQ stocks.  The numbers in each quintile are obtained by 
first sorting the sample stocks by BETA, splitting them into five portfolios with equal numbers of components stocks for each year, and then computing the weighted averages of the values for each 
variable in the same quintile over 18 years for NYSE/AMEX stocks and 16 years for NASDAQ stocks. The weights are based on the numbers of component stocks in the same quintile over the 
sample periods. PRICE, RETURN, and MV indicate the average price, annual return, and market capitalization (in million U.S. dollars), respectively. The definitions of other variables are the same as 
in Tables 5-7. The estimation period of TURNOVER (annual turnover ratio), SHRVOL (share volume in 10 thousand shares), and DVOL (dollar volume in million U.S. dollars) starts and ends one-
year later than those of other variables.  
                                            

Panel A: NYSE/AMEX (1981-1998) 
                   TURN-   

Quintile BETA  PRICE RETURN RET+ RET- ROA EPS DPS BTM LEVRG VOLATIL SIGMA SP500 IO ANALYS MV  OVER SHRVOL DVOL

smallest 0.39  25.10 0.13 0.18 -0.05 0.06 1.67 1.05 2.57 0.25 0.06 0.06 0.13 0.29 10.16 1401.63  0.46 2334.84 890.72
2 0.70  43.21 0.14 0.19 -0.05 0.05 2.19 0.76 1.57 0.21 0.07 0.07 0.19 0.37 11.70 2178.19  0.52 3421.84 1506.81
3 0.90  55.01 0.14 0.19 -0.05 0.04 2.52 0.69 1.47 0.22 0.08 0.07 0.22 0.39 12.59 2573.03  0.58 4300.05 1927.57
4 1.10  31.21 0.13 0.20 -0.06 0.03 1.47 0.57 0.92 0.22 0.09 0.08 0.25 0.40 13.04 2562.46  0.66 5045.52 2278.92

largest 1.49   19.81 0.14 0.23 -0.09 0.02 0.78 0.28 0.68 0.26 0.11 0.10 0.18 0.38 11.13 1356.60   0.85 5032.90 1746.79
Panel B: NASDAQ (1983-1998) 

                   TURN-   
Quintile BETA  PRICE RETURN RET+ RET- ROA EPS DPS BTM LEVRG VOLATIL SIGMA SP500 IO ANALYS MV  OVER SHRVOL DVOL

smallest 0.34  20.68 0.15 0.23 -0.08 0.02 1.26 0.53 9.29 0.19 0.09 0.10 0.02 0.23 4.01 183.95  0.70 753.41 135.64
2 0.74  20.46 0.15 0.24 -0.08 0.03 1.28 0.43 3.54 0.18 0.10 0.10 0.05 0.31 6.09 315.08  0.92 1572.21 406.11
3 1.03  19.68 0.16 0.26 -0.10 0.03 0.97 0.32 2.28 0.19 0.11 0.11 0.07 0.35 7.10 586.43  1.18 3100.27 1270.59
4 1.37  17.92 0.17 0.29 -0.12 0.02 0.63 0.14 0.91 0.19 0.13 0.13 0.09 0.38 8.06 864.50  1.55 6929.11 3185.44

largest 2.02   16.16 0.24 0.36 -0.12 -0.02 0.23 0.04 0.52 0.17 0.17 0.16 0.08 0.38 9.03 451.24   2.31 7409.35 2241.96
 
 
 
 
 
 



Table 11. Results of Cross-sectional Regressions: Annual Order Imbalance 
This table reports the Fama-MacBeth (1973) type regressions for stock trading activity. The dependent variables are two 
kinds of annual order imbalance of NYSE stocks for the period 1988-1998. Specifically, PBMS in Panel A is defined as (the 
number of buyer-initiated trades - the number of seller-initiated trades)/(the number of buyer-initiated trades + the number of 
seller-initiated trades), and PDBMDS in Panel B as (the dollar value of buyer-initiated trades - the dollar value of seller-
initiated trades)/(the dollar value of buyer-initiated trades + the dollar value of seller-initiated trades) for each stock. The 
explanatory variables are all one-year preceding values. The definitions of the explanatory variables are the same as in Tables 
5-7. Two regression models are reported for each dependent variable. The values in the upper row for each explanatory 
variable are the time-series averages of coefficients obtained from the year-by-year cross-sectional regressions. The values 
italicized in the lower row of each variable are AR(1)-adjusted t-statistics for the corresponding average coefficients. R2 is the 
average of adjusted R-squared. Obs is the average number of observations used in the regressions. Coefficients significantly 
different from zero at the significance levels of 1% and 5% are indicated by ** and *, respectively.  
                      

  Panel A: Dep Var = PBMS  Panel B: Dep Var = PDBMDS 
Explanatory  Subperiod 2d (1988-1998)  Subperiod 2d (1988-1998) 
Variables  17   18    17   18   
RET+  0.0591 ** 0.0601 **  0.0412 ** 0.0414 ** 
  6.60  7.55   4.76  4.63  
RET-  -0.0043  -0.0056   0.0262 * 0.0264 * 
  -0.36  -0.48   2.08  2.19  
ALPHA  0.8903 ** 0.8876 **  0.3473  0.3422 * 
  6.40  6.10   1.82  2.20  
ROA  0.0158  0.0135   -0.0280  -0.0231  
  0.36  0.31   -1.06  -0.82  
EPS  -0.0001  -0.0001   -0.0021 ** -0.0022 ** 
  -0.17  -0.17   -5.48  -5.97  
DPS  -0.0095  -0.0095   0.0027  0.0032  
  -1.85  -1.84   1.24  1.48  
LEVRG  0.0069  0.0067   0.0439 ** 0.0477 ** 
  0.84  0.77   3.11  3.22  
VOLATIL  0.0482     0.0619    
  1.20     0.83    
BETA  0.0047  0.0051   0.0038  0.0077  
  1.03  1.21   0.80  1.55  
SIGMA  -0.0018  0.0463   0.1145  0.1266  
  -0.02  0.51   1.73  1.93  
BTM  -0.0174 ** -0.0170 **  0.0136 * 0.0110  
  -3.30  -3.31   2.38  1.83  
LN(P)  0.0364 ** 0.0353 **  0.0058  0.0152 ** 
  5.68  6.69   1.58  4.46  
SP500  0.0028  0.0019   0.0121 ** 0.0174 ** 
  0.87  0.62   2.85  4.62  
IO  0.0497 ** 0.0501 **  -0.0306 ** -0.0341 ** 
  4.95  4.98   -5.14  -5.00  
ANALYS  0.0000  -0.0001   0.0012 ** 0.0021 ** 
  -0.04  -0.25   7.03  13.49  
SIZE  -0.0016     0.0112 **   
  -1.85     8.68    
Constant  -0.1285 ** -0.1348 **  -0.1385 ** -0.1055 ** 
  -5.23  -5.18   -8.73  -5.96  
           
R2  0.199  0.200   0.108  0.104  
Obs   757.3   757.3 
 
 


