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Investor Tax Heterogeneity and Ex-Dividend
Day Trading Volume

DAN DHALIWAL and OLIVER ZHEN LI*

ABSTRACT

We propose that ex-dividend day excess volume is motivated by tax heterogeneity
among investors, and thus is increasing in investor tax heterogeneity. Institutional
ownership is our measure of heterogeneity. Since investor heterogeneity is a concave
function of institutional ownership, we hypothesize that ex-day volume is a concave
function of institutional ownership. Cross-sectional tests support the tax-motivated
trading hypothesis. Additional tests, using trade size and pension ownership as prox-
ies for institutional trades, yield similar results. We contribute to the literature by
considering the interaction between payout policy and ownership structure in ex-
plaining the cross-sectional variation in ex-day volume.

MicHAELY AND ViLa (1995, 1996) DEMONSTRATE THAT INVESTORS with differing rel-
ative preferences for dividends versus capital gains will trade with each other
around ex-dividend days. They argue that although dividend yield, which is
used as a measure of the tax-disadvantaged portion of security returns for
some investors, is a necessary condition for ex-day excess trading, it is not a
sufficient condition. It must be accompanied by tax-induced investor hetero-
geneity, defined as the difference in relative tax rates on dividends and capital
gains for different categories of investors. Even if the level of tax-disadvantaged
dividend yield is very high, if most investors are in the same tax category, ex-
day excess trading volume will be thin. Using an economy-wide measure of tax
heterogeneity, Michaely and Vila (1996) provide empirical evidence that the
ex-day excess trading volume is increasing in investor tax heterogeneity.!

In this paper, we examine the role of firm-level tax-induced investor hetero-
geneity in conjunction with the differential tax treatment of dividends and
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! Michaely and Vila (1996) find a positive relation between (1) the monthly economy-wide mean
cumulative excess trading volume, calculated as the weighted average (weighted by market cap-
italization) of the cumulative excess trading volume for all securities with an ex-dividend day in
that month; and (2) a cross-sectional tax rate dispersion variable computed using IRS and Federal
Reserve data.
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capital gains in explaining ex-day excess trading volume. We use dividend
yield to proxy for the tax-disadvantaged portion of security returns for some
investors, which reflects the extent of potential gains from exchanging tax bur-
dens. We use the level of institutional ownership to proxy for firm-level tax-
induced investor heterogeneity because the relative tax rates on dividends and
capital gains are different for individual and institutional investors. As the level
of institutional ownership increases, tax-induced investor heterogeneity first
increases and then decreases. Since ex-day excess trading volume is a result
of the interaction between a stock’s payout policy and its ownership structure,
we hypothesize that the positive volume effect of dividend yield is increasing
in tax-induced investor heterogeneity, or more specifically, that it is a concave
function of the level of institutional ownership.

Cross-sectional tests support our tax-motivated trading hypothesis, and the
major results can be summarized as follows. (1) Excess trading volume around
ex-dividend days increases in dividend yield, and this positive volume effect is
a concave function of the level of institutional ownership. (2) We use trade size
to proxy for the level of trading by institutional shareholders, and the results
confirm those using institutional ownership; that is, we find that the volume
effect of dividend yield is a concave function of the percentage of institutional
trades. Additional analysis using pension ownership also supports the tax-
motivated trading hypothesis. We find that most excess trading volume around
ex-dividend days is the result of trading between the most tax-advantaged
investors, pensions, and the most tax-disadvantaged investors, individuals.
(3) As for tax regime changes, we find some support for the tax-motivated trad-
ing hypothesis around the Revenue Reconciliation Act of 1993 (RRA93), but not
around the Taxpayer Relief Act of 1997 (TRA97).

In conclusion, this paper suggests that ex-day excess trading volume is tax
related. We contribute to the literature by analyzing the interaction between
dividend payout policy and tax-induced investor heterogeneity, as reflected in
the level of institutional ownership and institutional trades, in explaining the
cross-sectional variation in excess trading volume around ex-dividend days.

The paper proceeds as follows. In Section I, we formulate the tax-motivated
trading hypothesis. Section II describes the data. Section III tests the hypothe-
ses and discusses the empirical results. Section IV summarizes and concludes.

I. Theory and Hypothesis

A. Relative Value of Dividends versus Capital Gains and Excess Trading
Activities—Intuition

For each investor, the relative value of dividends versus capital gains, that
is, their marginal rate of substitution («), is determined by their tax rates
_ 1-—1¢4
C1-t,’

(D

where t; and ¢, are tax rates on dividends and capital gains, respectively. The
variable o measures the value of $1.00 of dividends per dollar of capital gains.
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Let us consider an example of how differences in relative preferences for
dividends and capital gains can motivate trade. Assume two investors, one with
o1 = 1.5(t1,q < t1,4) and the other with ag = 0.5(¢2, 4 > t24). To Investor 1, $1.00
of dividends is worth $1.50 of capital gains; to Investor 2, $1.00 of dividends is
worth $0.50 of capital gains. Investor 1 prefers to receive income in the form of
dividends, while Investor 2 prefers to receive income in the form of capital gains.
Both benefit from trading with each other, thus motivating ex-day trade.? Note
that it is the difference in the relative taxation of dividends and capital gains
that matters, not the absolute levels of taxation. Even if both prefer dividends
to capital gains, there is benefit in trading with each other as long as the two
investors have different values of .3

B. Impact of Stock Ownership Structure on the Ex-Day Volume Effect
of Dividend Yield

We follow Michaely and Vila (1995) in our model of ex-dividend day trading
activities. Ex-day excess trading volume is determined in the following manner:

1 | _
Ve=3D ;|(ai—a)(Ki/062)| , (2)

where D is the amount of dividend per share, K; is the level of risk tolerance for
investor i, «;, is the tax-induced preference for dividends versus capital gains
for investor i, @ is the average preference for dividends versus capital gains in
the economy, weighted by investors’ levels of risk tolerance K;, o, is the total
risk of a stock, and N is the total number of investors in the economy. Equa-
tion (2) indicates that trading volume is a positive function of the dividend and
of the degree of tax-induced heterogeneity.* If there is no tax-induced investor
heterogeneity, that is, if «; = @ for all i’s, then there is no extra trading around
ex-dividend days, even in the presence of tax-disadvantaged dividends (e.g.,
even if @ < 1). Thus, one necessary condition for ex-day excess trading volume
is the presence of tax-induced investor heterogeneity.

2This example is similar to Michaely and Vila (1995, p. 179). Lakonishok and Smidt (1986)
make a similar argument. They state that in idealized markets with homogeneous investors, mar-
ket adjustments require price changes but not necessarily transactions. Tax laws serve to partition
investors into distinct categories that may result in tax-induced trading not necessarily accompa-
nied by price change (p. 953).

3 For example, let «; = 1.5 and ay = 1.2. Since Investor 1 has a greater preference for dividends
than Investor 2, they will trade with each other, even though they both prefer dividends to capital
gains.

4Frank and Jagannathan (1998) show that excess trading volume is generally negative and
mostly insignificant during the 11-day period around ex-dividend days in Hong Kong, where neither
dividends nor capital gains are taxed. Since there is no tax differential on dividends and capital
gains, and thus all investors have the same relative valuation of dividends and capital gains, there is
no excess trading around ex-dividend days. This result is consistent with the ex-day tax-motivated
trading hypothesis.
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In this study, we use the level of institutional ownership of common stocks to
proxy for the degree of tax-induced investor heterogeneity, and we use dividend
yield as a measure of the extent to which a stock’s return is tax disadvan-
taged. We assume that there are two categories of investors, institutional and
individual. For institutional investors, dividends are on average less tax dis-
advantaged relative to capital gains than for individual investors (Dhaliwal,
Erickson, and Trezevant (1999), Allen, Bernardo, and Welch (2000), Ayers,
Cloyd, and Robinson (2002), and Dhaliwal, Li, and Trezevant (2003)).5 This
means that on average, dividend income is worth relatively more, compared
to capital gains income, to an institutional investor than it is to an individual
investor: o;nstitution > individual- Lhis being the case, around ex-dividend days,
institutional investors may want to acquire stocks cum-dividend, sell stocks
ex-dividend, or both, so as to capture dividends. Individual investors may want
to sell stocks cum-dividend, acquire stocks ex-dividend, or both, so as to avoid
dividends. This difference in preferences motivates an increase in trading vol-
ume around ex-dividend days.

Because we assume two basic categories of investors, equation (2) becomes

Ve {nilar — a| K1 + nolag — @|Ka}, 3)

202
where n; and ng are the numbers of investors who belong to Category 1 and 2,
respectively, K1 and K. are the levels of risk tolerance for Category 1 and 2
investors, 1 and as are the tax-induced preferences for dividends versus capital
gains for investor Category 1 and 2, and @, the average preference for dividends
versus capital gains, weighted by the level of risk tolerance of both categories
of investors, is computed as

Kinjaq + Konsas

g = : 4
« Kini+ Kong )
Substituting equation (4) into equation (3), ex-day trading volume becomes
D ning

Vo=—(K1+ K —ag| ———
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where N = nj + ng is the total number of investors in the economy for the un-
derlying stock. Equation (5) suggests that ex-day trading volume is determined
by the interaction between the relative taxation of dividends and capital gains
for Category 1 and 2 investors, |a; — ag|, and the stock’s ownership structure
0S,

nins ni(N —nq)

OS = = .
Kini+ Ksng  Kini+ Koy(N —ny)

(6)

5 Institutional investors include banks, insurance companies, mutual funds, college endowment
funds, corporate investors, pension and retirement funds, broker dealers, and investment advisors.
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Equation (5) also suggests that excess trading volume is a function of the
level of Category 1 (or 2) investors, that is, ownership structure. The first and
second derivatives of equation (5) with respect to n; are

3Ve D K2(N —n1)2 — Kln%

=—(K{+K - 7
Iny 207 Rt T KDl el N e @
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=——(K;+ K - 0. 7
o2 %2( 1+ Ko)log az'[K1n1+K2(N—n1)]3 < (7)

This means that ex-day trading volume is a concave function of the level of
Category 1 (or 2) investors. It first increases in the level of Category 1 (or 2)
investors, reaches a peak, and then decreases. The reason for this pattern is
that the level of tax-induced investor heterogeneity, a function of the stock own-
ership structure, first increases and then decreases in the level of Category 1
(or 2) investors.

C. Tax-Motivated Trading Hypothesis

The intuition for equation (5) is simple. When the level of institutional own-
ership is very low, the degree of tax-induced investor heterogeneity is low be-
cause most of the investors are homogeneous individual investors. Likewise,
the degree of tax-induced investor heterogeneity is low when the level of in-
stitutional ownership is very high because most of the investors are homo-
geneous institutional investors. The highest degree of tax-induced investor
heterogeneity occurs in between the two extremes. In testing the relation be-
tween ex-day excess trading volume and investor tax-induced heterogeneity,
Michaely and Vila (1996) use an economy-wide measure of investor tax het-
erogeneity. They find a positive relation between investors’ weighted aver-
age absolute deviation from the mean tax rate and the economy-wide excess
trading volume around ex-dividend days. We use a stock-specific measure of
investor tax-induced heterogeneity. Michaely and Vila (1996) argue that if clien-
tele groups could be precisely identified, one could construct a firm-specific
tax heterogeneity variable. However, there are no reliable data on the cross-
sectional variation in tax rates and absolute risk aversion across holders of
different stocks. Our firm-specific measure of tax-induced investor hetero-
geneity, the level of institutional ownership, is an imperfect but reasonable
Proxy.

Based on the above argument, we propose the following tax-motivated trad-
ing hypothesis for the cross-sectional relations among ex-day excess trading
volume, dividend yield, and institutional ownership.

Tax-MotivateD TraADING HypoTHESIS: Trading volume rises around ex-
dividend days and the positive volume effect of dividend yield is a concave
function of the level of institutional ownership, a proxy for the magnitude
of the tax-induced investor heterogeneity.
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This hypothesis relies on the implicit assumption that trade occurs mainly
between existing investors of the stock. It is possible that traders who are not
existing investors of the stock may trade in and out of the stock around the ex-
dividend days, thus driving the trading volume. To examine this possibility, we
also conduct analyses using a proxy for institutional trades based on trade size.
The results suggest that our holding clientele-based proxy, level of institutional
ownership, is correlated with our trading clientele-based proxy, the ratio of the
number of large trades to the number of all trades, and that the effects of both
proxies on ex-day volume are similar. For brevity, we focus our discussion on
the effect of institutional ownership in this section. The argument for the effect
of the trading clientele-based proxy is similar to that for the holding clientele-
based proxy.

D. Controls for Risk and Transaction Costs of Trading

Michaely and Vila (1995, 1996) and Michaely, Vila, and Wang (1996) suggest
that ex-day trading will cause investors to deviate from an otherwise optimal
portfolio, thus increasing their risk exposure. This suggests that ex-day excess
trading volume should be decreasing in risk. They argue that both systematic
risk and idiosyncratic risk will dampen trading activities around ex-dividend
days. In our study, we control for both systematic risk and idiosyncratic risk
and we expect them to have a negative effect on ex-day trading volume.

Transaction costs are frictions to trade because they erode trading profits,
thus dampening trading incentives. When transaction costs increase, each in-
vestor trades in fewer stocks and fewer investors trade (see Michaely and Vila
(1995, 1996), Michaely et al. (1996)). This means that excess trading volume
around ex-dividend days should be decreasing in the level of transaction costs.
As in Karpoff and Walkling (1988) and Naranjo, Nimalendran, and Ryngaert
(2000), we use the inverse of stock price as a measure of transaction costs. Both
papers argue that a higher level of the inverse of stock price results in higher
percentage brokerage costs and bid-ask spreads. In fact, Bhardwaj and Brooks
(1992) find direct evidence that both bid-ask spreads and round-trip commis-
sions are inversely related to share prices. Thus, excess trading volume around
ex-dividend days is expected to be negatively related to the inverse of stock
price. We also include size (market capitalization) in our analyses to determine
whether size impacts ex-day excess volume.

II. Data Description and Variable Definitions

This study covers the 10-year period from 1989 to 1998. We focus on quar-
terly taxable cash dividend distributions (CRSP distribution code 1232). Most
cash dividend distributions are quarterly distributions, and they represent pre-
dictable and committed dividend policies. We extract 60,194 such ex-day obser-
vations from the CRSP distribution file. We apply three screens to this data:
(1) each ex-dividend day in the sample must not coincide with other distri-
bution days; (2) each ex-day observation must have 91 days of daily trading
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volume, return, and market capitalization data centered on the ex-day; and
(3) each ex-day observation must have data on the dollar value of dividends
and cum-dividend stock price. After applying these three screens, 51,279 ex-
day observations remain.

Further, each ex-day observation is required to have data on the level of in-
stitutional ownership. Beginning-of-the-year aggregate levels of institutional
ownership are obtained from Compact Disclosure SEC. Institutional investors
with more than $100 million of equity under management must report their
holdings to the SEC in quarterly 13f filings.® Institutional investors in this
database include banks, insurance companies, mutual funds, college endow-
ment funds, corporate investors, pension and retirement funds, broker dealers,
and other investment advisors. The firm-specific aggregate level of institu-
tional ownership is defined as the total number of shares held by institutional
investors divided by the total number of shares outstanding.” After volume
data are matched with institutional ownership data, we have 31,878 ex-day
observations.

Dividend yield, YIELD, for each ex-day is computed as the dollar amount of
dividends per share, AMT, divided by the cum-dividend stock price, Pcyy. To
avoid the effect of outliers, we eliminate observations in the top 0.5 percentile
of dividend yield.® This reduces the sample size to 31,719 ex-day observations.

We control for systematic and idiosyncratic risks, which are estimated from
the CAPM, as in Michaely and Vila (1996). For all of our tests, the event period
is defined as the 11-day period centered on the event day (days —5 to +5 relative
to the ex-dividend day) and the nonevent period is defined as the 80-day period
including days —45 to —6 and +6 to +45. To obtain an estimate of the CAPM
beta, B, our measure of systematic risk for each ex-day observation, we regress
individual stock returns on market returns from the 80-day nonevent period.
Idiosyncratic risk is measured by the standard error of the CAPM residuals
scaled by the standard error of the market returns during the nonevent period,
ooy

To control for transaction costs, we use the inverse of the cum-dividend closing
price, Pcuwm, following Naranjo, Nimalendran, and Ryngaert (2000). We use

5 However, a manager may omit holdings otherwise reportable if the manager holds, on the
period end date, fewer than 10,000 shares (or less than $200,000 principal amount in the case
of convertible debt securities) and less than $200,000 aggregate fair market value (and option
holdings to purchase only such amounts).

"This aggregate level of institutional ownership is an imperfect measure of tax-induced investor
heterogeneity. For example, this measure includes mutual funds that indirectly hold equity for fully
taxable individuals, for whom dividends are tax disadvantaged. However, this may not pose too
serious a problem in this paper for two reasons. (1) The proportion of mutual funds is relatively
low and has been declining over time: Gompers and Metrick (2001) find that the proportion of
mutual funds among all institutional investors has declined from 9.00% in 1980 to 6.90% in 1996.
(2) If mutual funds behave like individual investors, their presence will make it more difficult to
find results supporting the tax-motivated trading hypotheses. Three studies have used aggregate
level of institutional ownership as a measure of tax-related ownership structure: Ayers, Cloyd,
and Robinson (2002); Dhaliwal, Erickson, and Trezevant (1999); and Dahliwal, Li, and Trezevant
(2003).

8 These outliers are mainly due to small denominators—the cum-dividend prices are too small.
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the average daily market capitalization of a stock during the 80-day nonevent
period as the measure of firm size. It is computed as

CAP;;
te[—45,~6]U[6,45)

ACAP; = ,
¢ 80

(8)

where CAP;; is the daily market capitalization (in $millions) for stock i on day ¢,
and ACAP; is the mean daily market capitalization for stock i during the 80-day
nonevent period.

The ex-day excess trading volume is estimated as follows. As in Michaely
and Vila (1995, 1996), we use the mean daily trading volume during the 80-day
nonevent period as our measure of normal daily trading volume,

VOL;;
te[—45,~6]Ul6,45]

NV, = ,
80

9)

where VOL;; is the daily trading volume for stock i on day ¢ and NV; is the
normal daily trading volume for stock i. Excess trading volume, EXVOL, for a
day during the event period is

EV;
EXVOL;, = NVt

-1 tel-5,5], (10)

1

where EV;; is the daily trading volume for stock i on day ¢ during the event
period. Thus, EXVOL;; is a normalized measure of event period excess daily
trading volume.

The average daily excess trading volume for each ex-day observation,
EXVOL;, is computed as

> &V,
te[-5,5]

EXVOL: = 7 Ny

-1, (11

This measure of event period average daily excess trading volume for each
ex-day observation is the dependent variable used in our cross-sectional tests.

Apart from using the level of institutional ownership as a holding clientele-
based measure of investor tax-induced heterogeneity, we also use a trading
clientele-based measure of tax-induced heterogeneity. As discussed in more
detail in Section IT1.A.2., a common proxy for institutional trades is large trades.
We obtain trade data from the TAQ database. Since the TAQ database started
in 1993, our sample is reduced to the 18,387 ex-day observations that occur
between 1993 and 1998 and with data on trade size. For these observations, we
obtain all trades between 9:30 am and 4:00 pm for every day during the 11-day
event period around the ex-day. We then compute the ratio of the number of
large trades to the number of all trades and average it over the 11-day event
period in the following manner:
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Z # large trades;;
# all trades;;

11 ’

where # large trades;; is the number of large trades for stock i on day ¢ relative
to its ex-day and # all trades;; is the number of all trades for stock i on day ¢
relative to its ex-day. This RATIO variable is our proxy for trading clienteles
around the ex-dividend days.

There are two available approaches to defining a large trade, namely, based
on the number of shares traded and based on the dollar value of a trade. Lee and
Radhakrishna (2000) argue that dollar-based cutoffs are conceptually superior
to share-based cutoffs because they incorporate differences in stock prices, while
share-based cutoffs ignore differences in stock prices. Based on this argument,
we adopt dollar-based cutoffs to define large trades. We use three different
cutoff levels of dollar-based trade size. Specifically, if the dollar value (based on
closing price as in Lee and Radhakrishna (2000)) of a round lot trade is above
$15,000 ($10,000 and $5,000), we define the trade as a large trade.

te[—5,5]

RATIO; = (12)

ITII. Test Design and Empirical Results
A. Ex-Day Excess Trading Volume and Tax-Induced Investor Heterogeneity

A.1. Level of Institutional Ownership as a Holding Clientele-Based
Measure of Heterogeneity

Using our full sample, we form quintiles based on the level of dividend yield
and institutional ownership. This results in 25 portfolios. For each portfolio, we
compute the mean excess trading volume, the dividend yield, and the level of
institutional ownership. The results are shown in Table I. In general, within
each institutional ownership quintile, excess trading volume increases as div-
idend yield increases. We compute chi-square statistics to test for the equality
of mean excess trading volume, EXVOL, across dividend yield quintiles within
each institutional ownership quintile. As shown in the bottom row of the table,
in each of the five institutional ownership quintiles, the equality of excess trad-
ing volume across dividend yield quintiles is rejected. This result is consistent
with the presence of tax-motivated trading around ex-dividend days. When the
dividend yield is large, so that the potential tax benefit of exchanging dividends
and capital gains among different investors is great, investors are more moti-
vated to trade, thus creating a positive relation between dividend yield and
excess trading volume. Also, Table I shows that in the highest dividend yield
quintile, as the level of institutional ownership increases, excess trading vol-
ume first increases and then declines. This is consistent with the notion that
as the level of institutional ownership increases, tax-induced investor hetero-
geneity first increases and then decreases, causing excess trading volume to
peak and then decline. This supports our hypothesis that there is a concave re-
lation between the volume effect of dividend yield and the level of institutional
ownership.
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Table II
Descriptive Statistics

Ex-dividend dates and volume data are obtained from CRSP. For each ex-day observation, 91 days
(days —45 to +45 relative to the ex-day) of daily trading volume are extracted. The 11-day period
from day —5 to day 5 is defined as the event period, and the 80-day period including days —45 to
—6 and days +6 to +45 is defined as the nonevent period. Average normal daily trading volume
NV for each stock is the average daily trading volume for the nonevent period. The normalized
excess volume during the event period for each ex-day observation is EXVOL = EV/NV — 1, where
EV is the average event period daily trading volume for each ex-day observation. Our measure of
systematic risk, the CAPM B, is estimated by regressing nonevent period individual stock returns on
nonevent period market returns. Idiosyncratic risk is measured by the standard error of the CAPM
residuals scaled by the standard error of the market returns during the nonevent period, o /o).
YIELD is defined as the dollar amount of dividends paid on the ex-dividend day AMT divided by
the cum-dividend stock price P¢yys. INST is the number of shares owned by institutional investors
divided by the total number of shares outstanding. Data on institutional ownership are from SEC
13ffilings obtained from Compact Disclosure SEC. The proxy for transaction costs is 1/P¢cyy, where
Pcyy is the cum-day stock price. Average market capitalization ACAP is the average daily market
capitalization during the nonevent period.

Variable N Mean 5th Ptel 25th Petl 50th Petl 75t Petl 95th Petl
EXVOL 31,719 0.1118 —-0.6134 —0.2957 —0.0512 0.2723 1.2696
B 31,719 0.6781 —0.0928 0.3213 0.6480 1.0189 1.6013
ooy 31,719 2.7429 1.0703 1.6555 2.2814 3.1848 5.4193
1/Pcum 31,719 0.0470 0.0137 0.0240 0.0357 0.0548 0.1194
ACAP 31,719 3.6382 0.0296 0.1862 0.7579 2.8058 14.9761
INST 31,719 0.4618 0.0700 0.3045 0.4800 0.6256 0.7837
YIELD 31,719 0.0067 0.0006 0.0032 0.0057 0.0090 0.0167

The regression analyses are designed to examine the interaction between
dividend yield and institutional ownership while controlling for risk, transac-
tion costs, and size. Table II presents descriptive statistics for the sample. The
table indicates that although the mean excess volume is positive, the median
excess volume is negative, suggesting that the distribution of excess volume is
skewed.?

For the dependent and independent variables in our sample, excess trading
volume is positively correlated with dividend yield (p = 0.1574, p = 0.0001),
which is consistent with the tax-motivated trading hypothesis. The correlation
between excess trading volume and institutional ownership is negative (p =
—0.0594, p = 0.0001). Since the expected relation between these two variables
is nonlinear, this simple correlation may not be meaningful. It is interesting to
note that the correlation between dividend yield and the level of institutional
ownership is negative (o = —0.1931, p = 0.0001), which suggests that the of-
ten hypothesized dividend tax clientele effect does not exist, at least within

9 This result is also true for a subsample of observations with trades during the 11-day event
period and for subsamples of observations with dividends per share greater than $0.05 and $0.10.
When we focus on excess volume on the ex-day itself, we still observe the same pattern; that is, the
distribution of excess volume is skewed.
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dividend paying stocks. See Grinstein and Michaely (2003) for a formal analy-
sis of dividend clienteles.

To test for a nonlinear relation between the level of institutional ownership
and the volume effect of dividend yield, we first analyze the following regression
model in institutional ownership deciles,

EXVOL; = ay + a18; + aso,/oy; + asl/Peyyi + asACAP;
+asYIELD; + u;. (13)

We expect the coefficients on 8 and o./o3 to be negative, since excess trad-
ing around ex-dividend days will cause investors to deviate from their optimal
portfolio holding, thereby forcing them to assume more risk. We also expect the
coefficient on 1/Pcyys to be negative because transaction costs reduce trading
gains. In this test based on institutional ownership deciles, we focus on the
YIELD coefficient. Since YIELD is a measure of the potential tax gains from
ex-day trading, we expect the coefficient on YIELD to be positive in all INST
deciles. On the other hand, as the level of institutional ownership increases,
the degree of tax-induced heterogeneity first increases and then decreases, and
we expect that the coefficient on YIELD will follow the same concave pattern.

The results are shown in Table III. The coefficients on YIELD are positive
for all the INST deciles and are significant for the first nine deciles. In Decile
3, the coefficient on YIELD peaks and then generally declines as the level
of institutional ownership increases. This result is consistent with the tax-
motivated trading (concavity) hypothesis. Figure 1 shows the coefficient on
YIELD as a function of INST decile.

Next, we directly test for concavity in the relation between the level of institu-
tional ownership and the volume effect of dividend yield by interacting YIELD
with INST and INST?. We utilize the following regression model for the whole
sample,

EXVOL; = ay + a18; + ago. Joyi +aszl/Poyy; + asACAP; + asINST; + Oé(;INSTiZ
+a7YIELD; + ogYIELD; - INST; + agYIELD,; - INSTi2 + u;. (14)

We have argued that it is the interaction between dividends and tax-induced
heterogeneity that creates excess trading volume. If the level of institutional
ownership were a perfect measure of investor tax-induced heterogeneity, then
we would expect the coefficient on YIELD - INST to be positive, the coefficient on
YIELD - INST ? to be negative, and the coefficient on YIELD to be zero. However,
because the aggregate level of institutional ownership is an imperfect measure,
it does not completely capture investor tax-induced heterogeneity. Previous
studies have found that dividend yield captures some of this heterogeneity as
well as gains from trading. Therefore, we expect the coefficient on YIELD to be
positive.

The results are shown in Table IV. The primary focus of this paper is
the impact of institutional ownership on the volume effect of dividend yield.
The coefficient on YIELD is significantly positive (¢7 = 18.0030,¢ = 3.01). As
expected, dividend yield appears to be capturing some variation in tax
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Figure 1. The regression coefficient on YIELD for the INST deciles. This figure is based
on regression results reported in Table III. The regression model is
EXVOL; = ag + a1B; + ag0e /on; + a3l/Peumi + @4ACAP; + asYIELD; + u;.

Ex-dividend dates and volume data are obtained from CRSP. For each ex-day observation, 91 days
(days —45 to +45 relative to the ex-day) of daily trading volume are extracted. The 11-day period
from day —5 to day 5 is defined as the event period, and the 80-day period including days —45 to
—6 and days +6 to +45 is defined as the nonevent period. Average normal daily trading volume
NV for each stock is the average daily trading volume for the nonevent period. The normalized
excess volume during the event period for each ex-day observation is EXVOL = EV/NV — 1, where
EV is the average event period daily trading volume for each ex-day observation. Our measure of
systematic risk, the CAPM B, is estimated by regressing nonevent period individual stock returns on
nonevent period market returns. Idiosyncratic risk is measured by the standard error of the CAPM
residuals scaled by the standard error of the market returns during the nonevent period, o /o).
YIELD is defined as the dollar amount of dividends paid on the ex-dividend day AMT divided by
the cum-dividend stock price Pcys. INST is the number of shares owned by institutional investors
divided by the total number of shares outstanding. Data on institutional ownership are from SEC
13f filings obtained from Compact Disclosure SEC. The proxy for transaction costs is 1/P¢cyyr, where
Pcyy is the cum-day stock price. Average market capitalization ACAP is the average daily market
capitalization during the nonevent period.

heterogeneity and has a positive effect on excess volume. Thus, yield itself
is related to the tax-motivated trading volume. This result is consistent with
numerous previous studies, such as Michaely and Vila (1995, 1996) and Lakon-
ishok and Vermaelen (1986). The coefficient on YIELD - INST is significantly
positive (ag = 114.1877,t = 4.10) and the coefficient on YIELD -INST? is sig-
nificantly negative (ag = —176.9474, ¢ = —5.85). This result is consistent with
the effect of dividend yield on excess trading volume being a concave function
of the level of institutional ownership, and it is therefore consistent with the
tax-motivated trading hypothesis.!®

0We also perform regression analyses for a subsample of stocks that are traded during the
ex-day period, and based on subsamples of stocks with dividends per share greater than 5 cents
and 10 cents. We obtain results that are qualitatively similar to those based on the full sample.
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Table IV
Effect of Dividend Yield and Institutional Ownership on Excess
Trading Volume Around Ex-Dividend Days

Ex-dividend dates and volume data are obtained from CRSP. For each ex-day observation, 91 days
(days —45 to +45 relative to the ex-day) of daily trading volume are extracted. The 11-day period
from day —5 to day 5 is defined as the event period, and the 80-day period including days —45 to
—6 and days +6 to +45 is defined as the nonevent period. Average normal daily trading volume
NV for each stock is the average daily trading volume for the nonevent period. The normalized
excess volume during the event period for each ex-day observation is EXVOL = EV/NV — 1, where
EV is the average event period daily trading volume for each ex-day observation. Our measure of
systematic risk, the CAPM B, is estimated by regressing nonevent period individual stock returns on
nonevent period market returns. Idiosyncratic risk is measured by the standard error of the CAPM
residuals scaled by the standard error of the market returns during the nonevent period, o./o ;.
YIELD is defined as the dollar amount of dividends paid on the ex-dividend day AMT divided by
the cum-dividend stock price Pcyas. INST is the number of shares owned by institutional investors
divided by the total number of shares outstanding. Data on institutional ownership are from SEC
13f filings obtained from Compact Disclosure SEC. The proxy for transaction costs is 1/P¢cyyr, where
Pcyyy is the cum-day stock price. Average market capitalization ACAP is the average daily market
capitalization during the nonevent period. The regression model is

EXVOL; = o + a18; + aoIRISK; + a31/Poyps + 04ACAP; + a5INST; + a6 INST?
+ ;YIELD; + agVIELD; - INST; + agYIELD; - INST? + ;.

The variance—covariance matrix is White’s (1980) heteroskedasticity consistent matrix. The cell
values are regression coefficients and ¢-values (in parentheses). *** and ** indicate significance at
the 1% and 5% levels, respectively.

Intercept 0.0692
(2.03)**
B —0.0261
(—2.16)**
ooy —0.0031
(=2.07)**
VPcum —0.5884
(—3.66)"*
ACAP —0.0008
(—3.28)"*
INST —0.6039
(—4.14)*
INST? 0.7622
(4.94)*
YIELD 18.0030
(3.01)**
YIELD -INST 114.1877
(4.10)***
YIELD -INST? —176.9474
(—5.85)***
Adj. R? 0.0301

No. of obs. 31,719
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As for the control variables, the coefficient on 8 is negative and significant
(a1 = —0.0261, ¢t = —2.16), and the coefficient on o./o ) is also negative and sig-
nificant (ag = —0.0031, # = —2.07). These results are consistent with Michaely
and Vila (1995, 1996) in that the ex-day excess trading volume is decreasing in
both the systematic risk and the idiosyncratic risk. The coefficient on 1/Pcyyy
is negative and significant (¢g = —0.5884, t = —3.66), consistent with prior re-
search, such as Lakonishok and Vermaelen (1986), Naranjo, Nimalendran, and
Ryngaert (2000), and Koski and Scruggs (1998).!1! The coefficient on ACAP is
negative and significant, suggesting that the ex-day trading effect is more pro-
nounced for stocks with lower levels of market capitalization. The coefficient
on INST is negative and significant and the coefficient on INST ? is positive
and significant.'?

Based on Michaely and Vila’s (1995) model assumptions, including exponen-
tial utility and normality, the volume-maximizing level of institutional owner-
ship is a function of the relative risk tolerance of institutional and individual
investors. If institutions are more risk tolerant than individuals (see Naranjo,
Nimalendran, and Ryngaert (2000)), then the volume-maximizing level of insti-
tutional ownership should be less than 50%.'% Based on the regression results
for equation (14), shown in Table IV, the volume-maximizing level of institu-
tional ownership is

" 114.1877 x YIELD
INST" = T 9 % (_176.9474YIELD) — 0.3227 = 32.27% < 50%. (15)
This volume-maximizing level of institutional ownership appears to be consis-
tent with the univariate results in Table I, which shows that in the highest
dividend yield quintile, the peak excess trading volume occurs when the level
of institutional ownership is 33.81%.14

Figure 2 depicts the expected level of excess volume as a function of dividend
yield and institutional ownership. It shows that at any dividend yield cross-
section, excess volume first increases in the level of institutional ownership,

" For the subperiod from 1993 to 1998, when information on bid-ask spread is available, we
replace 1/Pcyy with the event-period bid-ask spread and obtain qualitatively similar results.

12 This suggests that with the tax-induced investor heterogeneity effect controlled for, the level of
institutional ownership has some dampening effect on the ex-day excess trading volume, and that
this dampening effect declines when the level of institutional ownership increases. Since ownership
structure enters the excess trading volume model in conjunction with dividend yield, we do not
have an ex ante prediction for the effect of the level of institutional ownership in isolation.

BIfK, > Ky, then the volume-maximizing level of Category 1 investor is

. NJVK, N
PEUG AV T2
Thus, if institutional investors are more risk tolerant than individual investors, then the volume-
maximizing level of institutional ownership is less than 50%.

4We hasten to admit that while the exponential utility function strictly implies that K is a
risk tolerance measure, different utility functions can result in a slightly different interpretation
of K. For example, K can be interpreted as a relative wealth measure. Alternatively, institutional
investors may simply have a higher propensity to trade, without regard to risk tolerance. We thank
the referee for pointing this out to us.
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Figure 2. The expected effect of dividend yield and institutional ownership on excess
trading volume around ex-dividend days. These figures are based on regression results for
the full sample reported in Table IV. The regression model is

EXVOL; = ag + a1B; + agoe Joy; + agl/Poyy; + a4ACAP; + asINST; + 0561NSTL-2
+a7YIELD; + agYIELD; - INST; + a9YIELD; - INST? + u;.

Ex-dividend dates and volume data are obtained from CRSP. For each ex-day observation, 91 days
(days —45 to +45 relative to the ex-day) of daily trading volume are extracted. The 11-day period
from day —5 to day 5 is defined as the event period, and the 80-day period including days —45 to
—6 and days +6 to +45 is defined as the nonevent period. Average normal daily trading volume
NV for each stock is the average daily trading volume for the nonevent period. The normalized
excess volume during the event period for each ex-day observation is EXVOL = EV/NV — 1, where
EV is the average event period daily trading volume for each ex-day observation. Our measure of
systematic risk, the CAPM B, is estimated by regressing nonevent period individual stock returns on
nonevent period market returns. Idiosyncratic risk is measured by the standard error of the CAPM
residuals scaled by the standard error of the market returns during the nonevent period, o./o ;.
YIELD is defined as the dollar amount of dividends paid on the ex-dividend day AMT divided by
the cum-dividend stock price Pcyas. INST is the number of shares owned by institutional investors
divided by the total number of shares outstanding. Data on institutional ownership are from SEC
13f filings obtained from Compact Disclosure SEC. The proxy for transaction costs is 1/P¢cyr, where
Pcyyy is the cum-day stock price. Average market capitalization ACAP is the average daily market
capitalization during the nonevent period.

reaches a peak at a level of institutional ownership less than 50%, and then
declines as the level of institutional ownership increases further. This result
suggests that excess volume is a concave function of the level of institutional
ownership, thus supporting the tax-motivated trading hypothesis.
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Figure 2 —Continued.

A.2. Large Trade Ratio as a Trading Clientele-Based Measure of Heterogeneity

The above analyses use the level of institutional ownership to proxy for the
magnitude of tax-induced investor heterogeneity. While the level of institu-
tional ownership is a good and simple proxy for holding clienteles, it is not clear
whether it is also a good proxy for ex-day trading clienteles. In this subsec-
tion, we use another proxy that directly tracks trades, rather than holdings.
A common proxy for institutional trades is large trades. For example, Cready
(1988), Cready and Mynatt (1991), Lee (1992), Lee and Radhakrishna (2000),
Bhattacharya (2001), and Koski and Michaely (2000), among many others, use
trade size to infer trader identity.!® These studies suggest that large trades are
usually executed by institutional investors and that small trades are usually
executed by individual investors. This being the case, we use the ratio of the
number of large trades to the number of all trades as a proxy for trading clien-
teles, that is, institutional trades versus individual trades, around the ex-
dividend days. When this ratio is low, tax-induced heterogeneity in trading
clienteles is low because most of the trades are executed by individuals, and
ex-day trading volume should be relatively low. When this ratio increases, the
possible trading interaction between institutional and individual investors in-

15 Koski and Michaely (2000) is especially relevant to our study, since they examine the infor-
mation effect of large trades in the ex-dividend setting.
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creases and thus the tax-induced heterogeneity increases, and ex-day volume
should increase. When this ratio is very high, tax-induced heterogeneity in trad-
ing clienteles declines because most of the trades are executed by institutions,
and ex-day volume should decline. Thus, we predict that the ex-day volume
effect of dividend yield should be a concave function of the ratio of the number
of large trades to the number of all trades.

As discussed in Section II, we use three dollar-based trade size cutoffs to de-
fine large trades. The three ratio measures are all highly correlated with the
level of institutional ownership. The correlation coefficients are 0.4605, 0.4379,
and 0.3903 for the ratio based on the $15,000, $10,000, and $5,000 cutoffs,
respectively. The correlation between the large trade ratio and the level of in-
stitutional ownership appears to be increasing in the cutoff level of dollar-based
trade size. This pattern is consistent with institutional investors executing rel-
atively large trades and with individual investors executing relatively small
trades. These correlation coefficients suggest that the two investor tax-induced
heterogeneity proxies based on trading clienteles and holding clienteles are
correlated, and that the level of institutional ownership is a reasonably good
proxy for ex-day tax-induced heterogeneity. We suspect that there is a built-in
correlation between trade size and excess volume, since if there are more large
trades, volume is likely to be higher. To control for this potential effect and to
determine the effect of the large trade ratio on volume, we include RATIO as a
separate independent variable in the following regression analysis:

EXVOL; = ag + a18; + ago. /oy + asl/Peum; + asACAP; + asRATIO;
+agYIELD; + a7YIELD; - RATIO; + asYIELD:; - RATIO? + u;. (16)

Since we have argued that excess volume is a concave function of the large trade
ratio, we expect the coefficients on YIELD and YIELD - RATIO to be positive
and the coefficient on YIELD - RATIO? to be negative.

The regression results are shown in Table V. For all three measures of
the large trade ratio, the coefficient on YIELD - RATIO is positive and signif-
icant (a7 =92.3416,¢ = 4.11; 07 = 107.6596,¢t = 3.84; and, a7 = 156.3247,¢ =
5.16 for $15,000, $10,000, and $5,000 cutoffs, respectively). The coefficient on
YIELD - RATIO? is negative and significant (ag = —140.1174,¢ = —4.28;ag =
—122.7061,¢ = —3.49; and, ag = —123.3579,¢ = —4.36 for $15,000, $10,000,
and $5,000 cutoffs, respectively). These results corroborate those based on the
level of institutional ownership and add further support for the tax-motivated
trading hypothesis. The coefficient on RATIO is positive and significant for
$15,000 and $10,000 cutoffs, which indicates that there is some built-in corre-
lation between large trades and ex-day trading volume.

B. Role of Pensions

The results reported thus far are based on the implicit assumption that insti-
tutional investors are homogeneous with respect to their tax attributes. In real-
ity, the tax attributes of different types of institutional investors are different.
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Table V
Trade Size and Excess Trading Volume Around Ex-Dividend Days

Ex-dividend dates and volume data are obtained from CRSP. For each ex-day observation, 91 days
(days —45 to +45 relative to the ex-day) of daily trading volume are extracted. The 11-day period
from day —5 to day 5 is defined as the event period, and the 80-day period including days —45 to
—6 and days +6 to +45 is defined as the nonevent period. Average normal daily trading volume
NV for each stock is the average daily trading volume for the nonevent period. The normalized
excess volume during the event period for each ex-day observation is EXVOL = EV/NV — 1, where
EV is the average event period daily trading volume for each ex-day observation. Our measure of
systematic risk, the CAPM B, is estimated by regressing nonevent period individual stock returns
on nonevent period market returns. Idiosyncratic risk is measured by the standard error of the
CAPM residuals scaled by the standard error of the market returns during the nonevent period,
o¢/oy. YIELD is defined as the dollar amount of dividends paid on the ex-dividend day AMT
divided by the cum-dividend stock price Pcyys. The proxy for transaction costs is 1/Pcyys, where
Pcyu is the cum-day stock price. Average market capitalization ACAP is the average daily market
capitalization during the nonevent period. Trade data is from the TAQ database. For every day
during the 11-day event period, we obtain all trades between 9:30 am and 4:00 pm. RATIO is the
average of the ratio of the number of large trades to the number of all trades during the 11-day
event period. We use three measures of RATIO based on $15,000, $10,000, and $5,000 dollar value
cutoffs for large trades. The numbers below the correlation coefficients are p-values. The regression
model is

EXVOL; = ay + a18; + agoe /oy + a3/ Peyny + a4ACAP; + a5 RATIO; + agYIELD;
+a7YIELD; - RATIO; + osYIELD; ~RATIOL~2 +u;.

The variance—covariance matrix is White’s (1980) heteroskedasticity consistent matrix. The cell
values are regression coefficients and ¢-values (in parentheses). ***, ** and * indicate significance
at the 1%, 5%, and 10% levels, respectively.

Levels of Dollar Value Cutoffs

$15,000 $10,000 $5,000
Intercept ~0.1854 ~0.1958 ~0.1822
(—4.5Ty"* (—3.92)*++ (—2.44)*
B ~0.0205 ~0.0195 ~0.0184
(—1.60)* (-1.57) (—1.53)
oeloy ~0.0025 ~0.0024 ~0.0023
(—1.65)" (—1.64)* (—1.63)*
VPcumr 0.3874 0.4470 0.3502
(1.63) (1.79)* (1.36)
ACAP ~0.0007 ~0.0006 ~0.0003
(—2.89)%+ (—2.54)* (—1.04)
RATIO 0.2520 0.2099 0.1389
(2.59)%+ (2.25)* (1.35)
YIELD 20.8818 12.1026 —14.3290
(3.93)** (1.80)* (—1.47)
YIELD - RATIO 92.3416 107.6596 156.3247
(4.11)** (3.84)"** (5.16)**
YIELD - RATIO? —140.1174 —122.7061 —123.3579
(—4.28)*** (—3.49)*** (—4.36)***
Adj. R? 0.0324 0.0322 0.0323

No. of obs. 18,387 18,387 18,387
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Pensions are more likely to enjoy favorable tax treatment than other institu-
tional investors. Therefore, it is useful to examine the role played by pensions
while controlling for the level of other institutional investors.

We divide all investors into three groups: individual investors (IND), pen-
sions (PEN), and nonpension institutions (NONPEN) using institutional type
information from CDA/Spectrum. Three trade types are possible: Pensions may
trade with individuals; nonpension institutions may trade with individuals;
and, pensions may trade with nonpensions. We perform the following regres-
sion to test for the presence of each type of trade:

EXVOL; = oy + a1 + ag0:/om; + osl/ Pounsi + a4ACAP; + asYIELD;
+agYIELD; - PEN; - IND; + a7YIELD; - NONPEN, - IND;
+agYIELD; - NONPEN; - PEN; + u;. amn

We have interaction terms for YIELD with each of the possible trade types.
These terms test for their combined impact on the volume effect of divi-
dend yield. The interaction terms are analogous to the YIELD -INST and
YIELD -INST? terms in our previous analysis using aggregate institutional
ownership in equation (14). In equation (14), we consider only two types of in-
vestors, institutions (INST) and individuals (IND). Tax-induced heterogeneity
can be expressed as INST - IND. Since IND = 1 — INST, we have INST - (1 —
INST) as an expression for tax-induced heterogeneity, and thus we have both
YIELD -INST and YIELD -INST? in equation (14).

Since pensions are most likely to enjoy favorable tax treatment on dividends
and individuals are most likely to have a tax penalty on dividends, these two
groups are mostly likely to trade with each other. We expect the coefficient on
YIELD - PEN -IND to be positive. Because nonpension institutions may also
trade with individuals but not as much as pensions, we expect the coefficient
on YIELD - NONPEN - IND to be positive but lower in magnitude than that on
YIELD - PEN -IND. To the extent that nonpension institutions enjoy less favor-
able tax treatment, they may also trade with pensions, but we expect this type of
trading to be even less significant. The coefficient on YIELD - NONPEN - PEN
should be close to zero.

Table VI presents the results. As predicted, the coefficient on
YIELD -PEN -IND is positive and significant (ag = 295.7323,¢ = 3.87),
supporting the tax-motivated trading hypothesis. On the other hand, the
coefficient on YIELD - NONPEN -IND is insignificant and the coefficient on
YIELD - NONPEN - PEN is negative and significant. These results suggest
that most of the trading is between the most tax-favored investors (pensions)
and the most tax-disadvantaged investors (individuals), which is consistent
with the presence of tax-motivated trading around ex-dividend days.

C. Effect of Tax Regime Changes

Given the argument presented in this study and in related literature, tax
regime changes should have an impact on ex-day excess trading volume because
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Table VI
Pensions, Nonpensions, Individual Investors, and Excess Trading
Volume Around Ex-Dividend Days

Ex-dividend dates and volume data are obtained from CRSP. For each ex-day observation, 91 days
(days —45 to +45 relative to the ex-day) of daily trading volume are extracted. The 11-day period
from day —5 to day 5 is defined as the event period, and the 80-day period including days —45 to
—6 and days +6 to +45 is defined as the nonevent period. Average normal daily trading volume
NV for each stock is the average daily trading volume for the nonevent period. The normalized
excess volume during the event period for each ex-day observation is EXVOL = EV/NV — 1, where
EV is the average event period daily trading volume for each ex-day observation. Our measure
of systematic risk, the CAPM g8, is estimated by regressing nonevent period individual stock re-
turns on nonevent period market returns. Idiosyncratic risk is measured by the standard error
of the CAPM residuals scaled by the standard error of the market returns during the nonevent
period, o /0. YIELD is defined as the dollar amount of dividends paid on the ex-dividend day
AMT divided by the cum-dividend stock price Pcyas. INST is the number of shares owned by insti-
tutional investors divided by the total number of shares outstanding. PEN is pension ownership,
NONPEN is nonpension institutional ownership, and IND is individual ownership. Data on insti-
tutional ownership are from SEC 13f filings obtained from Compact Disclosure SEC. The proxy for
transaction costs is 1/Pcyur, where Poyyy is the cum-day stock price. Average market capitalization
ACAP is the average daily market capitalization during the nonevent period. The regression model
is

EXVOL; = ap + a1 B; + agoe/oyi + asl/Poymi + a4ACAP; + asYIELD; + agYIELD; - PEN; - IND;

+a7YIELD; - NONPEN; - IND; + agsYIELD; - NONPEN; - PEN; + u;.

The variance—covariance matrix is White’s (1980) heteroskedasticity consistent matrix. The cell
values are regression coefficients and ¢-values (in parentheses). *** and ** indicate significance at
the 1% and 5% levels, respectively.

Intercept —0.0225
(—1.26)
B —0.0286
(—2.21)*
ooy —0.0033
(—2.05)**
1Pcum —0.5297
(—3.35)***
ACAP —0.0009
(—3.80)***
YIELD 29.2937
(6.87)***
YIELD - PEN -IND 295.7323
(3.87)***
YIELD - NONPEN -IND —0.6474
(—0.04)
YIELD - NONPEN - PEN —333.6672
(—4.46)***
Adj. R? 0.0272

No. of obs. 31,719
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they cause changes in the relative taxation of dividends and capital gains among
different categories of investors. The period covered in this study, 1989-1998,
spans three tax regimes: the Tax Reform Act of 1986 (TRA86), the Revenue Rec-
onciliation Act of 1993 (RRA93), and the Taxpayer Relief Act of 1997 (TRA97).
During the TRAS86 regime, the tax rates on dividends and capital gains were
equal for individual investors. In 1993, the Clinton administration increased in-
dividual investors’ maximum ordinary income tax rate from 31% to 39.6%. This
regime change increased the difference between individual and institutional in-
vestors’ relative valuations of capital gains versus dividends. Thus, we expect
higher ex-day excess trading volume in the RRA93 regime than in the TRA86
regime. In 1997, the individual investors’ capital gains tax rate was reduced
from 28% to 20%. This change further increased the difference between indi-
vidual and institutional investors’ relative valuations of capital gains versus
dividends. Thus, we expect higher ex-day excess trading volume in the TRA97
regime than in the RRA93 regime.

We find that dividend yield decreases from 0.0081 in the TRA86 regime to
0.0066 in the RRA93 regime to 0.0051 in the TRA97 regime. Firms may have
adjusted their dividend policies in response to the tax regime changes—they
may have decreased their dividend yield when dividends become relatively more
tax disadvantaged. Firms may have paid lower dividends over time (Fama and
French (2001)). Alternatively, dividend yield may have declined due to rising
stock prices (Fama and French (2001) and Grullon and Michaely (2002)). At
the same time, the level of institutional ownership increases from 0.4392 in the
TRAS86 regime to 0.4699 in the RRA93 regime to 0.4801 in the TRA97 regime.
During the same period, excess volume decreases from 0.1474 in the TRA86
regime to 0.1167 in the RRA93 regime and further decreases to 0.0555 in the
TRA97 regime. A chi-square test shows that this decrease in excess trading
volume across the tax regimes is significant. These results indicate that it is
necessary to control for dividend yield and institutional ownership in order to
isolate the effect of tax regime changes.

To isolate the effect of tax regime changes, we run two separate regressions,
one to compare TRA86 (1989-1992) with RRA93 (1993-1996) and the other
to compare RRA93 (1993-1996) with TRA97 (1997-1998). To compare ex-day
volume in TRA86 and RRA93, we create an indicator variable 793 that equals
one if the ex-day observation falls in the RRA93 regime and zero otherwise.
We also include interaction terms for 793 with YIELD, YIELD -INST, and
YIELD -INST?2. The regression model is

EXVOL; = ag + a1T93; + asf; + a30. /oy + asl/Poumi + asACAP; + agINST;
+ Oé7INSTi2 + agYIELD; + agYIELD; - T93; + a1oYIELD; - INST;
+a11YIELD; - INST; - T93; + a12YIELD; ~INSTi2
+ a13YIELD; -INST? -T93; + u;. (18)

The results are shown in Table VII, Panel A. The coefficient on YIELD is in-
significantly positive (a¢g = 6.8401,¢ = 1.06). The insignificant coefficient on



486 The Journal of Finance

Table VII
Effect of Tax Regime Changes

Ex-dividend dates and volume data are obtained from CRSP. For each ex-day observation, 91 days
(days —45 to +45 relative to the ex-day) of daily trading volume are extracted. The 11-day pe-
riod from day —5 to day 5 is defined as the event period, and the 80-day period including days
—45 to —6 and days +6 to +45 is defined as the nonevent period. Average normal daily trading
volume NV for each stock is the average daily trading volume for the nonevent period. The nor-
malized excess volume during the event period for each ex-day observation is EXVOL = EV/NV
— 1, where EV is the average event period daily trading volume for each ex-day observation.
Our measure of systematic risk, the CAPM B, is estimated by regressing nonevent period indi-
vidual stock returns on nonevent period market returns. Idiosyncratic risk is measured by the
standard error of the CAPM residuals scaled by the standard error of the market returns dur-
ing the nonevent period, o./oy;. YIELD is defined as the dollar amount of dividends paid on
the ex-dividend day AMT divided by the cum-dividend stock price Pcyps. INST is the number
of shares owned by institutional investors divided by the total number of shares outstanding.
Data on institutional ownership are from SEC 13f filings obtained from Compact Disclosure SEC.
The proxy for transaction costs is 1/Pcyr, where Poyyy is the cum-day stock price. Average mar-
ket capitalization ACAP is the average daily market capitalization during the nonevent period.
To test for the effect of the tax regime change during the 1989 to 1996 period, we use an indicator
variable 793 that equals one if the ex-day observation falls in the RRA93 regime and zero other-
wise. 793 is combined with other variables to form the following interaction terms: YIELD - T93,
YIELD - INST - T93, and YIELD - INST 2 - T93. The regression model is

EXVOL; = ag + a1T93; + agfi + a3IRISK; + a41/Pcym; + asACAP; + agINST; + Ol7INSTi2
+agYIELD; + agYIELD; - T93; + a1oYIELD; - INST; + a11YIELD; - INST; - T93;

+a19YIELD; - INST? + a13YIELD; - INST? - T93; + u;.

Likewise, to test for the effect of the tax regime change during the 1993 to 1998 period, we use
an indicator variable 797 that equals one if the ex-day observation falls in the TRA97 regime
and zero otherwise. 797 is combined with other variables to form the following interaction terms:
YIELD -T97, YIELD - INST - T97, and YIELD - INST 2 - T97. The regression model is

EXVOL; = ag + a1 T97; + asBi + a3lRISK; + a41/Peyn; + asACAP; + agINST; + Ol7INSTi2
+agYIELD; + agYIELD; - T97; + a1oYIELD; - INST; + a11YIELD; - INST; - T97;

+ a1, YIELD; - INST? + oy3YIELD; - INST? - T9T; + u;.

The variance—covariance matrix is White’s (1980) heteroskedasticity consistent matrix. The cell
values are regression coefficients and ¢-values (in parentheses). ***, **, and * indicate significance
at the 1%, 5%, and 10% levels, respectively.

Panel A: RRA93 Regime Change (1989-1996) Panel B: TRA97 Regime Change (1993-1998)

Intercept 0.1301 Intercept —0.0157
(3.03)** (—0.30)

793 —0.0222 T97 0.0189
(—=0.99) (0.81)

B —0.0287 B —0.0178
(=1.97)** (-1.51)

ooy —0.0034 ooy —0.0023
(—-1.92)* (—1.68)*

1Pcum —0.6075 1/PCUM —0.4465

(—8.12)*** (—2.35)**

ACAP —0.0016 ACAP —0.0006

(—2.97)%** (—2.49)**

(continued)
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Table VII—Continued

Panel A: RRA93 Regime Change (1989-1996)  Panel B: TRA97 Regime Change (1993-1998)

INST -0.8698  INST —0.3460
(—4.59)*** (—1.67)*
INST? 10722  INST? 0.5322
(4.82)" (2.61)"
YIELD 6.8401  YIELD 36.7987
(1.06) (4.61)**
YIELD - T93 19.6925 YIELD-T97 —15.3279
(2.48)** (—1.08)
YIELD - INST 158.7261  YIELD -INST 51.9381
(4.85)** (1.40)
YIELD - INST - T93 —52.8160  YIELD-INST-T97 20.2542
(—1.35) (0.37)
YIELD -INST? —220.1355  YIELD-INST* —125.8064
(—5.68)** (=3.17)**
YIELD -INST 2 - T93 37.9478 YIELD-INST?-T97 —17.0507
(0.85) (—0.13)
Adj. R? 0.0316  Adj. R? 0.0290
No. of obs. 23,668 20,698

YIELD may be due to the fact that during the TRA86 regime, tax rates on div-
idends and capital gains were equal. The coefficient on YIELD - T93 is signifi-
cantly positive (ag = 19.6925, t = 2.48), indicating that an increase in dividend
tax rate increases the effect of dividend yield on excess trading volume. This
result is consistent with Michaely and Vila (1995), who find that ex-day excess
trading volume is higher pre-TRA86 than post-TRA86.16

When the tax regime change has been controlled for, the concave relation
between the level of institutional ownership and the volume effect of divi-
dend yield is still present. The coefficient on YIELD -INST is significantly
positive (19 = 158.7261, ¢ = 4.85) and the coefficient on YIELD - INST ? is sig-
nificantly negative (a12 = —220.1355,¢ = —5.68). On the other hand, the co-
efficients on YIELD -INST -T93 and YIELD -INST?-T93 are both insignifi-
cant (a1; = —52.8160,¢ = —1.35; 13 = 37.9478, ¢t = 0.85), suggesting that the
RRA93 tax regime change does not alter the shape of this concave relation, but
does move it upward.

When we compare ex-day volume in the RRA93 and TRA97 regimes us-
ing a regression model similar to equation (18), our results do not support
the tax-motivated trading hypothesis (see Table VII, Panel B). Thus, we find

16 This result is also consistent with Kato and Loewenstein (1995), who show that excess volume
around ex-dividend days declines after the 1988 tax reform in Japan. After the reform, individuals
were taxed on capital gains for the first time and trading by corporations in other firms’ stocks for
dividend capture purposes was restricted and made more costly. Kato and Loewenstein attribute
the decline in volume in part to the tax reasons.



488 The Journal of Finance

partial support for the tax-motivated trading hypothesis concerning tax regime
changes.17-18

D. Sensitivity Analyses
D.1. Impact of Outlying and Influential Observations

Given the construction of ex-day excess volume, outliers may have a signif-
icant impact on the results. We apply Belsley, Kuh, and Welsch’s (1980) pro-
cedures to check for the impact of outliers and influential observations, and
we find that the results are not impacted by outlying or influential observa-
tions.!?

D.2. Normality of Excess Volume Distribution

Our measure of excess volume, EXVOL, is not normally distributed. A nor-
mal distribution has a skewness statistic of 0 and kurtosis statistic of 3. In
contrast, EXVOL has a skewness statistic of 12.4669 and a kurtosis statistic of
351.5009. However, EXVOL is similar to measures used in the literature, for ex-
ample, Michaely and Vila (1995, 1996), and enables a comparison of our results
with those of prior studies. To obtain a closer approximation to the normal dis-
tribution, we perform a logarithmic transformation on ex-day excess volume,
LEXVOL = log(1 + EXVOL), for observations with EXVOL > —1. Note that
LEXVOL has a skewness statistic of —0.3338 and a kurtosis statistic of 4.3736.
It is much closer to being normally distributed. When we replace EXVOL with
LEXVOL in equation (14), we obtain qualitatively similar regression results.2’

D.3. Economic Significance

Based on the results in Table IV for the full sample, we estimate the excess
trading volume that is due to the interaction between the dividend yield and the

7 There are two possible reasons for not finding support for the tax-motivated trading hypothesis
around the Taxpayer Relief Act of 1997. The first one is that the required asset holding period to
qualify for the long-term capital gains rates increased from 12 to 18 months. See Code Section 302.
An increase in the holding period increases the risk involved in dividend-related trading, and this
has a negative effect on excess trading volume. The second reason is related to rules on dividend-
received deduction for corporations. Before TRA97, no dividend-received deduction was available
for stock held by a corporation for 45 days or less. After TRA97, no dividend-received deduction was
available for stock held for 45 days or less during the 90-day period beginning on the date 45 days
before the ex-dividend date of the stock. See Code Section 246(c). This means that after TRA97,
dividend-related trading for corporations is further restricted, which has a dampening effect on
ex-day trading volume. While a decrease in the individual investor capital gains tax rate should
increase ex-day trading volume, the changes in rules regarding holding period requirements and
dividend-received deduction should decrease it, and as a consequence of these opposing influences,
the net change in ex-day excess volume may be insignificant.

18 We also perform regression analyses for a subsample of stocks that are traded during the
ex-day period, and based on subsamples of stocks with dividends per share greater than 5 cents
and 10 cents. We obtain results that are qualitatively similar to those based on the full sample.

YWe use the general cutoff levels suggested in Belsley, Kuh, and Welsch (1980) for the two
procedures.

20 Results are available from the authors upon request.
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level of institutional ownership. With a dividend yield of 1% and institutional
ownership of 10%, 30%, and 50%, excess trading volume is 27.65%, 36.33%,
and 30.86%, respectively.?! These levels of excess volume are all economically
significant and they are consistent, with excess volume being a concave function
of the level of institutional ownership. Also see Figure 2 for evidence of economic
significance.

IV. Summary and Conclusion

In this study, we examine the effect of the interaction between dividend yield
and institutional ownership on excess trading volume around ex-dividend days.
Dividend yield proxies for the tax-disadvantaged portion of stock returns for
some investors, and the level of institutional ownership proxies for the degree
of tax-induced investor heterogeneity. We hypothesize that the positive effect
of dividend yield on ex-day excess trading volume is a concave function of the
level of institutional ownership.

Cross-sectional test results support the tax-motivated trading hypothesis.
Ex-day excess trading volume is increasing in dividend yield and this posi-
tive relation between dividend yield and excess trading volume is a concave
function of the level of institutional ownership, consistent with a tax-induced
investor heterogeneity argument. Additional tests using transaction data and
pension ownership add further support to this argument. Partial support for
the hypothesis is found around tax regime changes.

In conclusion, this paper demonstrates that tax-motivated trading activity is
a cause of excess trading volume around ex-dividend days. An important contri-
bution of the paper is the consideration of stock ownership structure in explain-
ing the cross-sectional variation in excess trading volume around ex-dividend
days. Ownership structure affects excess trading volume by influencing the
degree of tax-induced investor heterogeneity.
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