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Abstract

Dividend Capture and The Tax Reform Act of 1986

by Mazhar Ali Siddiqgi

Chairperson of the Supervisory Committee:

Associate Professor Jonathan M. Karpoff
Dept.of Finance and Business Economics

This dissertation develops direct tests for ths presence of
dividend capture trading in NYSE stocks. The empirical method
also separates stocks with dividend capture trading from
those whose ex-day returns are set by the tax rates of long
term investors. Inferences can therefore be made about these
tax rates. This dissertation also uses the changes effected
by the Tax Reform Act of 1986 to test whether short term
investors are in fact setting the ex-dividend day return in
some NYSE stocks. It further seeks to test whether long term
marginal investors are individuals or corporations, and
whether short term traders are corporations or dealers. This
dissertation differs from other attempts in its emphasis on
stratifying stocks by transaction costs. Without this
stratification, any tests on average movements in ex-dividend
day returns caused by tax changes will fail to differentiate
tax penalty effects from dividend capture effects.
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INTRODUCTION

Chapter 1 is a brief review of the literature relating ex-
dividend day returns with taxes and short term trading. The
important role of transaction costs in short term trading is
discussed. The literature contains few, if any, clear tests
of short term dividend capture, or the tax effects of long

term investors free of the confounding effects of short term

trading.

The review includes a discussion of recent papers that use
changes in tax laws to test for dividend capture and tax
effect implications. None of these papers stratify stocks by
transaction costs, using instead, average ex-day returns to
derive refutable implications. As the theoretical development
in this dissertation will show, tax law changes contained in
the Tax Reform Act of 1986 imply movements in opposite
directions for different stocks. Averages then fail to

generate refutable implications.

Chapter 2 develops the relationship between ex-day returns,
taxes and short term trading. The tax penalty hypothesis of
Elton and Gruber (1970) explains ex-day returns in terms of
the marginal tax rates of long term investors. By the Tax
Penalty Hypothesis, ex-day returns are entirely the result of
the difference in marginal tax rates on income and capital
gains for the long term investor. The short term dividend

capture hypothesis states that short term traders can



arbitrage ex-day returns if ex-day returns lie outside the

short term traders' zero profit bound.

Observed ex-day returns result from the combined effects of
the tax penalty hypothesis and the dividend capture
hypothesis. Ex-day returns for a particular stock are shown
to depend on both the tax brackets of the long term marginal
investor and the cost of transacting in that stock. This is a
restatement of the proposition in Karpoff and Walkling
(1990) . The model developed shows that if ex-day returns are
plotted against transaction costs, the data will lie along a

two phase system.

This provides a direct test for dividend capture. Fitting a
two phase regression, makes it possible to determine the
stocks whose ex-day returns are set by short term traders.
The sloped segment represents short term dividend capture. I
can also infer the tax rate of the marginal long term
investor because the horizontal segment represents stocks
whose ex-day returns are determined by tax rates alone,
without the effects of short term dividend capture. In
addition, the position of the horizontal segment also provide

a test for the identity of long term marginal investors.

Chapter 3 uses the Tax Reform Act of 1986 to determine shifts

in the parameters of the model developed in the previous
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section. It is shown that the effect of the Tax Reform Act is
to shift the sloped segment up, while shifting the horizontal
segment down. The kink in the relationship therefore moves to

the left. The Tax Reform Act can therefore be used to test

the model.

Previous papers have used movements in average ex-day returns
to obtain refutable implications. If the two phase
relationship is correct and the shifts as hypothesized, then
average ex-day returns cannot provide refutable tests of

dividend capture.

In addition; the upward shift in the sloped segment only
occurs if the short term traders are corporations. No shift
occurs if dealers are short term traders. The Tax Reform Act

thus provides a basis for testing for the identity of the

short term trader.

Chapter 4 investigates the effect on ex-day returns of
dividend yield. Specifically, graphs of ex-day returns
against dividend yield are examined for fixed levels of

transaction costs.

The effect of dividend yield on the ex-day returns due to
short term trading and due to asymmetry of tax rates is

discussed. It is found that the tax asymmetry effect on ex-



day returns is unpredictable, and this is the main reason for

lack of refutable implications.

This chapter also looks at the theoretical basis for the
relationship between spread and volume. Tests for
investigating abnormal volume around the ex-dividend day are
suggested. The actual empirical tests for dividend yield and
volume effects are not conducted as part of the empirical
section of this dissertation. They are left as a possible

future empirical effort.

Chapter 5 is a discussion of four factors which complicate
the tests derived in previous sections. The data must be
controlled for dividend yield, otherwise the relationship
between ex-day returns and transaction costs varies from
stock to stock and refutable implications are not

forthcoming.

Different investors have different tax rates on income and
capital gains. This means the horizontal segment in the
previous diagram is not fixed, but can vary from stock to
stock. I will later show that the effect of this on the
direct test of dividend capture is to bias against finding a

kink in the data.

Portfolio re-balancing as a result of the tax law changes



cause investors to shift clienteles. This again clouds
refutable implications, because even in a particular stock,
the long term investors are changing as they shift
clienteles. However existing empirical evidence suggests the

effect is small enough to ignore.

Japanese Life Insurance Companies are also active in dividend
capture trading. These companies have regulatory reasons for
stripping dividends, and are therefore willing to obtain
dividends at some cost. I discuss the effect of dividend
capture by Japanese Life Insurance Companies and show that
the refutable implications obtained in previous sections
should be unaffected if the demand by Japanese Life Insurance
Companies for dividend capture is much less than that by
domestic short term traders. If the assumption of low demand
is invalid, then it is also possible to drop from my sample
all stocks which are targets of dividend capture by Japanese
Life Insurance Companies. In the empirical section, I use
abnormally high trading volume around the ex-dividend day as
a criterion for determining which stocks are the targets of
dividend capture by Japanese Life Insurance Companies., Test

results are reported with and without these stocks.

Chapter 6 is a detailed discussion of empirical method and
tests. I discuss the reasons for selecting the particular sub-

periods for testing the implications arising out of the Tax



Reform Act of 1986.

The method for obtaining abnormal ex-day returns is outlined.
It consists of obtaining ex-day returns for each stock, for
each quarter, and applying a one factor market model

adjustment to obtain abnormal returns.

The bid-ask spread will proxy for transaction costs. An
estimation of the bid-ask spread is obtained from transaction
by transaction data recently obtained by the business school.
An average bid-ask spread is obtained over the period ex-day -
45 to ex-day -14, so that the proxy is also suitable for
corporate dividend capture traders, who are required to hold

the stock for 46 days.

Details of the tests outlined in previous sections are given
in this section, along with the method of testing for
significance. In the case of some tests, standardized
distributione do not exist, and simulation experiments are
outlined for obtaining finite sample distributions of the

test statistics.



CHAPTER 1: LITERATURE REVIEW

Most researchers find an average ex-dividend day price drop
gsignificantly different from the full dividend amount, at
least for cash dividends. On average, the stock price drops
by less than the amount of the dividend. Such a partial
price drop is consistent with a tax penalty on dividends. A
higher marginal tax rate on dividends than on capital gains

causes investors to prefer a dollar of capital gains to a

dollar of dividends.

Barclay (1987) tests the tax penalty hypothesis by comparing
ex-dividend day behavior before the enactment of income taxes
with the ex-dividend day behavior after the enactment of
income taxes. He uses firms traded on the NYSE between 1900
and 1910 for the pre income tax sample and firms listed
during 1962 to 1985 as the post income tax sample. The pre
income tax period shows an ex-dividend day price drop not
significantly different from the full dividend amount, while
the post income tax period shows only a partial drop. This is

consistent with the tax penalty hypothesis.

He also finds evidence of a tax clientele effect in the post
income tax period. That is, the relative price drop is
positively related to dividend yield, implying low income tax

bracket investors prefer high yield stocks, while high income



tax bracket investors prefer low yield stocks. He does not

find this effect in the pre income tax period.

If tax penalty effects were the only ones present, the long
term investor's marginal tax rates on income and capital
gains could be inferred from the ex-dividend day price drop.

However, other effects are present.

A drop in the stock price less than the full dividend amount
also provides a profit opportunity for short term traders. A
short term trader faces the same rate on dividends and
capital gains. Such a trader will enter the market if the
costs of transacting are less than the difference between the

ex~-dividend day price drop and the dividend amount.

The ex-dividend day return for any stock may be set by long
term investors or by short term traders. It depends on the
difference in rates on income and capital gains taxes for the
marginal investor in that stock. It also depends on the costs

of short term transactions in that stock.

If the long term investor faces similar rates on capital
gains and ordinary income, the relative price drop on the ex-
dividend day may be large enough and costs of transacting

high enough to make short term trading unprofitable.



On the other hand, if the long term trader faces very
different rates on income and capital gains, the relative
price drop on the ex-dividend day may be small enough and the
costs of transacting low enough to make dividend capture
profitable. For these stocks, the short term traders
determine the ex-dividend day price drop and tax rates of

long term investors cannot be inferred.

For corporate short term traders, the effective tax rate on
dividends is lower than the effective tax rate on capital
gains, due to the deductibility of 70% of dividend income,
Corporate short term traders may find it profitable to enter
even when the ex-dividend day price drop is close to the

amount of the dividend.

Kalay (1982) argues that the tax rate of the marginal
investor cannot be inferred from the estimate of the mean ex-
dividend day price drop for two reasons. First if the price
drops (making up the average) implied by long term trading
are less than the 'no profit' bound for short term traders,
then the price drops reflect short term trading and marginal

rates of long term investors cannot be inferred.

Second, even if the mean price drop is greater than the 'no
profit' bound for short term traders, it is likely to consist

of individual drops both within and outside the transaction
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cost limit, so the price drop still reflects some short term

trading.

Kalay re-examines the ex-dividend day price behavior for the
period April 1966 to March 1967 usihg his measures of minimum
round trip transaction costs obtained from the NYSE
Constitution and Rules. The drop is less than the full

dividend amount, but the difference is not statistically

significant.

Elton, Gruber and Rentzler (1984), in answer to Kalay (1982)
suggest Kalay greatly underestimated transaction costs. They
argue that transaction costs are large enough to make it
unprofitable for short term traders to enter, and thus it is
still the tax effects that determine the ex-~dividend day
price drop. Their estimate of transaction costs is a
summation of execution, transfer taxes, bid-ask spreads and
clearance costs. Elton, Gruber and Rentzler do not however
provide any evidence that transaction costs are indeed too
high for dividend capture to be profitable. Nor do they

provide any tests for the presence of dividend capture

traders.

Kalay (1984) in replying to Elton, Gruber and Rentzler
(1984), reiterates that even allowing for transaction costs

higher than in his original paper, short term traders still
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participate, and marginal tax rates cannot be inferred. He
further states that his results and those of Elton, Gruber
and Rentzler are consistent with ex-day returns being

determined by the activities of both short term traders and

long term marginal investors.

Eades, Hess and Kim (1984) find mixed evidence for the tax
effect explanation for ex-dividend day price effects. The
data consists of all taxable distributions by NYSE common
stocks from July 1962 to December 1980. These distributions
include cash dividends, preferred dividends, stock splits and
tax exempt distributions. Common stock cash dividends do show
the predicted partial drop on the ex-dividend day, but Eades,
Hess and Kim conclude that the long term investors' marginal
tax rates cannot be inferred. For the other distributions,
the results conflict with the tax effect hypothesis.
Preferred dividends are priced as if taxed at a rate lower
than capital gains tax, non-taxable stock dividends and stock
splits behave on ex-dividend day as if fully taxable and non-
taxable cash distributions (mostly return of capital) are

priced as if they provide a tax subsidy.

The authors also find that the usual result of a partial drop
for common stock cash dividends does not hold significantly
after the advent of negotiated commissions in 1975. This

supports the idea that short term traders became more active
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after negotiated commissions reduced costs of transacting.

The evidence on trading volume also indicates short term
traders are active around the ex-dividend day. Lakonishok and
Vermaelen (1986) test directly for short term traders by
observing the net trading volume around the ex-dividend date.
The data consists of trading volume for 2300 NYSE and AMEX
stocks from 1970 to 1981. They argue that if short term
trading is important, there should be a net increase in
trading around the ex-dividend day, and that this increase

should be related positively to dividend yield and negatively

to transaction costs.

Significant volume increases are found in each of the five
days leading up to the ex-dividend day, which are not offset
by volume changes in the five days following the ex-day. In
addition the abnormal volume increase is significantly
greater for the post negotiated commissions period,
corresponding to lower transaction costs. They do not however
test for a cross sectional relation between transaction costs
and ex-dividend day volume. The authors do find that abnormal

trading volume increases with dividend yield.

The authors also test for abnormal trading volume from ex-
dividend day +6 to ex-dividend day +13. They find a

significantly larger volume for the data period corresponding
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to negotiated commissions. They argue these results are
consistent with the hypothesis that corporations that are
subject to a sixteen day holding period (before 1984), are
major short term players around the ex-dividend day,

especially since commissions became negotiable.

The difficulty in measuring transaction costs, limits the
power of empirical tests aimed at confirming the dividend
capture hypothesis. Karpoff and Walkling (1988), relate the
price drop to measures of transactions costs. Using data from
the University of Chicago's Center for Research in Security
Prices (CRSP), from 1965 to 1984, they find significant
evidence that transactions costs are the limiting factor in

the price drop for high dividend yields stocks in the period
after 1975.

They use four proxies for transaction costs:

1. Inverse of the stock price at the end of the month

before the ex-dividend month.

2. Market value of common stock calculated at the end

of the month before the ex~-dividend month.

3. Number of shares outstanding.
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4, Standard deviation of daily stock returns

calculated from Ex-Dividend +6 to Ex-dividend +95

days.

Karpoff and Walkling (1990) look at the ex-day behavior of
NASDAQ stocks. They use the bid-ask spread as a measure of
transaction costs. They find evidence that the ex-day return
is positively related to transaction costs, especially in
high dividend yield stocks. This supports the hypothesis that
dividend capture traders

are determining the ex-day return for at least some high

dividend yield stocks.

Dividend capture is not a risk-less arbitrage. As Heath and
Jarrow (1988) point out continuously changing prices mean
some risk remains. They argue that because the ex-dividend
day price drop is not always less than the full dividend
amount, a risk-less arbitrage opportunity does not exist. And
so, the ex-day return reflects a risk premium on top of an
equilibrium rate that is the result of tax effects and

dividend capture effects.

Brown and Lummer (1984) suggest a hedged dividend capture
strategy to reduce the risk exposure of a corporation which
must hold the stock for a number of days (16 in 1984) to

qualify for the tax deduction on dividend income. The
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strategy consists of purchasing the stock and selling an
option before the ex-dividend day and unwinding the position
after the ex-dividend day. They use portfolios of stocks

rather than a single issue to further reduce risk.

Grammatikos (1989) investigates the effect of the Tax Reform
Act of 1984 on corporations that took part in dividend
capture trading. The Tax Reform Act increased holding costs
for these corporations by increasing the holding period from
16 days to 46 days. He finds that the abnormal ex-day return
increased after the 1984 Tax Reform Act. This is consistent
with increased cost of dividend capture due to the increase
in holding period. The increase in ex-day returns is found
only in the highest yield stocks, which are more likely to be

targets for dividend capture.

If risk exposure is an important factor in dividend capture
costs, then the impact of the tax changes should be greater
on non-optionable stocks than on optionable stocks.

Grammatikos' results support this.

The additional information being continuously incorporated
into the stock price, even on the ex-dividend day, causes the
actual ex-day return to differ from the expected ex-day
return. The actual ex-day return is what the empirical tests

measure. But it is the expected ex-day return that both
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marginal investors and short term traders use to make

decisions.

Kaplanis (1986) suggests that although under the assumption
of rational expectations on the part of investors, actual ex-~-
day falloff is a suitable proxy for expected falloff, another
alternative should be tried. He uses the price of an option
not exercised on the last cum-dividend date. The option price
implies the expected price drop on the ex-dividend date.
Using British stock data from 1979 to 1984, he finds the
expected falloff to be from 55% to 60% of the dividend and
significantly different from it. But he does not find a

significant difference between expected and actual falloff.

Lakonishok and Vermaelen (1983) look at the Canadian Tax
Reform of 1971, and theorize that the tax penalty hypothesis
and the dividend capture hypothesis imply opposite movements
in ex-day returns. The 1971 Canadian Tax Reform Act (effective
January 1972) brings effective rates on dividends and capital
gains closer and raises the rate on dividends. The effect,
the authors argue is to reduce the tax penalty of dividends

relative to capital gains and to decrease short term profits

from dividend capture.

Their data consists of all but the most thinly traded firms

on the Toronto stock exchange paying dividends in 1971 and
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1972. They find average ex-day returns are higher in 1972
than in 1971, which is not consistent with the tax penalty

hypothesis. They find some evidence of dividend capture.

Booth and Johnston (1984) examines the ex-dividend day price
behavior of Canadian stocks. They find ex-dividend day
returns consistent with a market preference for capital gains
over dividend income. But their tests of the effects of the

tax reform of 1971-72 do not support the dividend capture

hypothesis.

The United States Tax Reform Act of 1986 has changed the
difference between capital gains and income taxes for
individuals and corporations. This should provide further
tests of what determines the ex-dividend day price drop for
different stocks. The next section uses the Tax Reform Act of
1986 to develop refutable tests of the dividend capture
hypothesis. Some papers have already attempted to use the

changes effected by the Tax Reform Act of 1986 to test for

dividend capture.

Michaely (1989) looks at firms listed on NYSE that paid
dividends during 1986 and 1987. After adjusting abnormal ex-
day returns for hetroscadesticity, he does not find a
significant positive ex-day return. In fact he finds that

average abnormal ex-day returns are negative in 1986 and
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1987. He concludes this is evidence of dividend capture by
corporations (later in this dissertation I show that negative
ex-day returns are also consistent with long term investors

determining ex-day returns, if these long term investors are

corporations) .

Fedenia and Grammatikos (1989) argue that clientele
relationships due to tax rates on capital gains and dividends
may be distorted during 1987 as investors re-balance their
portfolios. However they find empirical evidence of the
reappearance of tax-induced clienteles by 1988. Further, they
find evidence that ex-dividend day returns still reflect a
tax preference for capital gains over dividends, and that the
effective tax rates for dividend capture traders increased

following the Tax Reform Act.

None of the above papers investigating the effects of the Tax
Reform Act, stratify stocks by transaction costs. And since
dividend capture may be profitable only below some level of
transaction costs, their tests, which use movements in
average ex-day returns probably lack the power to separate
short term trading effects from the effects of the tax

penalty of dividends. This point will be discussed in more

detail in chapter 2,



CHAPTER 2 UNDERSTANDING EX-DAY RETURNS

2.1 The Tax Penalty Hypothesis

If investors were indifferent between a dollar of dividends
and a dollar of capital gains, the price of a stock would
drop by exactly the amount of the dividend on the ex-dividend
day. Due to the differences in the tax treatment of capital
gains and dividends, investors are not indifferent between a
dollar of capital gains and a dollar of dividends. Most
empirical studies find a preference for capital gains. Due to
this preference the price drop on the ex-dividend day is on

average less than the full amount of the dividend.

Elton and Gruber (1970) formalized the idea that the marginal
tax rates of the long term investor could be inferred from
the ex-dividend day price drop. The long term marginal
investor is defined as an investor who has decided to sell or
buy the stock for reasons other than the dividend. For such
an investor transaction costs are irrelevant in the decision
to time the transaction before or after the ex-dividend day.
The timing then reflects entirely the investor's relative

valuation of capital gains and dividends.

The marginal seller is indifferent between selling a stock

before or after the ex-day if
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Py, = (Py, = Po)tg = Pa = (Pa = Po)tg + d(1 - tp) (1)

where

tp is the marginal investor's income tax rate

tg is the marginal investor's tax rate on capital
gains

Po is the original price of the stock.

Po is the price of the stock just before going ex

dividend

Pa is the price of the stock just after going ex

dividend
P is the average ex dividend price

d is the dollar amount of dividend paid

Let R. equal the ex-day return when no other effects are

present. Then

Rg=
Pp

Substituting into equation (1) gives:

Re = [ 1- (1-tp)/(1-tg)] d/Py (2)
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Re is a statement of the tax penalty hypothesis, developed by

Elton and Gruber (1970). The tax penalty hypothesis holds for
both corporate as well as individual long term marginal

investors. However the level of R, may differ between the two

groups. Equation (2) is strictly true for individual long

term marginal investors.

For corporate long term marginal investors, R. should be
replaced by Recorpr the equilibrium rate of return with

corporations as the long term marginal investors. The

derivation for Recorpr using a 70% corporate deduction on

dividends is given below.

The corporate long term investor is indifferent between early

or delayed sale, provided:

Ppb = (Pp = Poltge = By = (P, - Boltge + d(1-.3tc) (3)

Where:

tge 1is the effective corporate capital gains tax rate
te is the corporate income tax rate
Po is the price of the stock just before going ex

dividend
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Pa is the price of the stock just after going ex
dividend
Bo is the original price of the stock.

is the average ex dividend price

is the dollar amount of dividend paid

which gives:

(.3tc = tge) d
Rtcorp = ¢ —_— (4)
(T - tqc) Pp

2.2 Dividend Capture Hypothesis

An ex-dividend day price drop which is less than the amount
of the dividend, provides a profit opportunity for dividend
capture traders. A quick movement in and out of a position in
the stock around the ex-dividend day subjects the trader to
the same tax rate on capital gains and income. A short term
trader makes excess returns if the cum-dividend price differs
from the ex-dividend price by less than the difference

between the dividend amount and the cost of transacting the

short term trade.

For corporate short term traders a profit opportunity may
exist even when the price drop is equal to or greater than

the amount of the dividend. This follows frcem the 70%
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dividend deduction allowed to corporations. As a result of
this deduction, the effective tax rate on dividends is less
than the effective tax rate on capital gains. A corporation

can profit from dividend capture if:

P, + d(1-.3tc) = Pp + (Pp-Palte > 2x(1-t )P + h (5)
Where:
b'4 is :ne coxporation's one way transaction cost

expressed as a percentage of the stock price

h is the corporation's holding cost

Equation (5) puts an upper bound on the ex-day return when

corporate dividend capture traders are in the market. Let R¢

represent this upper bound. This means the ex-day return,

(pa = Pp+ d) / Py, is always less than R.. This gives:

2xP h - .7dt.

RC = + - (6)

For dividend capture by dealers, no dividend deduction is
provided under the tax laws. A dealer profits form dividend

capture if
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Py + d(l-tyg) - Pp + (Pp=Palta > 2x(1-ty)P (7)

where ty is the dealer's marginal income tax rate.

In this case letting Ry represent the upper bound on the ex-

dividend day returns when dealers are short term traders,
gives:
2xP

Ry = (8)
Py

2.3 Observed Ex-Dividend Day Retuzns

If transaction costs are high enough to make dividend capture
unprofitable, short term traders will not enter around the ex-
dividend day, and the marginal tax rates of the long term
investor set the ex-dividend day price drop. The rates can
then be inferred from the price drop on the ex~-dividend day.

Equilibrium ex-day returns would then lie along R¢ or Rycorp.

However if transactions costs are low enough to make st least
some short term trading profitable , then the tax rates of
the long term investor cannot be inferred. 1In this case
transaction costs are the limiting factor. The difference

between the ex-dividend day price drop and the amount of the
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dividend will equal the costs of transacting. With short term

trading ex-day returns are bounded from above by R4 or Rc.

Combining the tax penalty hypothesis with the dividend

capture hypothesis, the equilibrium ex-day rate of return, r,

is given by:

r = min ( thorpr Rey Res Ra) (9)

The observed ex-day returns are determined by:

1. The tax bracket of the long term marginal investor

in that stock.

2. The transaction costs of trading that stock.

The above equations are a restatement of Karpoff and Walkling

(1990), Working Paper 'Dividend Capture in NASDAQ Stocks'.

Figure 2.1 is a graphical representation of equation (9),
assuming individuals are the long term marginal investors.
The ex-day return for a particular stock is a single point on
figure 2.1. The lines in figure 2.1 represent the possible
location of the equilibrium ex-day rate of return. If

transaction costs are greater than X*, the ex-day return is
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set by the long term individual investors, and dividend

capture is too expensive. Ex-day returns then lie along R.. If

transaction costs are less than X*, the short term traders
find it profitable to enter the market and reduce the ex-day

return. Ex-day returns then lie along R. and vary positively

with transaction costs. Karpoff and Walkling (1990) find this

positive relation in high dividend yield stocks.

Figure 2.2 is a representation of the ex~day return when the
long term marginal investors are corporations. In this case,

ex-day returns lie along Recorp When transaction costs are

greater than X', For transaction costs below X', ex-day
returns lie along R.. Note, a negative ex-day rate of return,
in this case, may or may not be due to dividend capture. From
equation (4), Recorp lies in the negative quadrant if tg. >
.3t.. For the years 1986, 1987 and 1988 this condition is true

and Recorp lies in the negative quadrant.

As previously stated, figures 2.1 and 2.2 are representative
of a single stock. The stock is actually a single point lying
anywhere on the relevant lines in those figures. If all

investors were in the same tax bracket, R. would have the same

fixed position for each stock, and aggregating many stocks

would yield the lines of figures 2.1 and 2.2, i.e. all ex-day
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returns would plot along the lines in figures 2.1 and 2.2.

However, this simple picture is complicated by the fact that
all investors are not in the same tax brackets, giving

different positions for R. and Reeorp for different stocks.

This is discussed in more detail in Chapter 5.

Even with the complicating effects of tax clienteles,
aggregation will still yield bands instead of the sharp lines
of figures 2.1 and 2.2. The theory can still be developed
under the simplifying assumptions that the data will plot
along the lines of figures 2.1 and 2.2. The fact that the
data actually lies in a broader band will effect the tests of

implications arising from that theory.

2.4 Direct Test Of Dividend Capture

The direct test consists of fitting a two phase regression to
the data. Abnormal ex-day returns are regressed against the
proxy for transaction costs, after sorting the data by the

transaction costs proxy.

A test of the hypothesis that the data follow a two phase
regression is a test for the presence of dividend capture. As
in figures 2.1 and 2.2, the first segment should have a slope

of 2. However complications from tax clientele effects,
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discussed later, bias the slope downward.

Previous papers have not directly fitted a two-phase
regression to the data. In those papers dividend capture is

tested in one of the following ways:

1. Investigating volume effects on ex-day returns.

2. Investigating negative correlation between ex-day

returns and transaction costs.

3. Using Tax Reform Act changes to test implications

for average ex-day returns.

Previous paper which have tried to test implications arising
out of Tax Reform Act of 1986 have looked at average returns
for all stocks, without ordering by transaction costs. If the
shifts caused by the Tax Reform Act in the parameters of
figures 2.1 and 2.2 are as outlined in the next section, then
such usage of averages would have severely limited power in

testing for dividend capture.

2.5 Inferring The Marginal Tax Rates of The Long Term

Investor.

The method described above also overcomes the problems with
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inferring the marginal tax rates of long term investors
implied by the tax penalty hypothesis. It is now possible to
infer the tax rates because the effects of short term
dividend capture can be separated from the price drop caused
by the long term investors alone. The second, horizontal
segment in figure 2.1 represents the ex-day return due solely
to the long term marginal investors' difference in tax rates,
without any short term trading. Equation (2) can therefore be

used to infer these rates.

2.6 Direct Test For The Identity Of The Long Term

Marginal Investor

From figures 2.1 and 2.2, the position of the intercept of
the second segment of the two phase regression provides a

test for the identity of the long term marginal investor.

For individual long term investors the intercept is positive.
For corporate long term investors the intercept is negative.
The slope is theoretically zero, but the clientele effect,

discussed later, is expected to bias the slope upwards.

2.7 Dealers, not Corporations, As Short Term Traders

If corporate transaction costs are greater than dealer costs

by enough to cover the difference between holding costs and a
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factor depending on the dividend deduction, it is possible

for Ry to lie below R.. This can happen when

Pp Pp(l-te) Pp

Even when dealer transaction costs are no less than corporate

transaction costs, i.e. Xc = X4, Rg can still lie below R
when,

h - .7dte > 0

or, for a corporate short term trader in 1986 in the 46% tax

bracket, with an 85% dividend deduction, Ry becomes relevant

in setting ex-day returns (i.e. lies below R.) if:

h > .391d
For a corporate short term trader in 1988 in the 34% tax
bracket, with an 70% dividend deduction, R4 beccmes relevant
if:

h > .238d

Holding costs are primarily connected with the tax law

requirement of a 46 day holding period. The corporation must
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hold onto the stock for at least 46 days in order to qualify
for the dividend received deduction. It therefore represents
the costs of hedging a position in the dividend paying stock
or the costs of an un-hedged position. Brown and Lummer

(1986) and Brown and Lummer (1984) discuss this hedged

dividend capture strategy.

To obtain an idea of the order of these holding costs,
consider writing an option on a $100 stock, with a quarterly
dividend of $1, i.e a quarterly dividend yield of 1%. From

the above condition, R4 lies below R., and is therefore

relevant in determining ex-day returns for 1988 as long as

h >$ .238

Using the round trip transaction cost of writing the option
as the holding cost h, consider an in the money option
costing about $20. Then h > $ .238 implies a round trip
transaction cost, on the option price, greater than 1%, i.e.
transaction costs on the option of the order of quarterly

dividend yield could make R4 relevant.

And so, the possibility remains that for very low dividend

yield stocks, Rq may lie below R.. In the next section, I will

first derive refutable implications without considering Ry. At
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the end of that section, however, the results of dividend
capture by dealers are considered. It is shown there that the

refutable implications obtained using Rgq do not differ much
from implications obtained ignoring Ry. However I obtain an

additional test for the identity of the short term trader.
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CHAPTER 3. USING THE 1986 TAX REFORM ACT TO

GENERATE REFUTABLE IMPLICATIONS

3.1 Effects of The 1986 Tax Reform Act

The Tax Reform Act of 1986 (Tax Reform Act) brought about
significant changes in several of the parameters of equation
(9) from section 2.3. These changes provide an opportunity to
test the dividend capture hypothesis. Table 3.1 is a summary
of the Tax Reform Act's provisions for individual investors
that took effect in 1986 and 1987. Table 3.2 lists the
changes for corporations. The effective dates for the changes
are discussed below. These and other details are contained in

Ernst and Whinney (1986), and in Arthur Andersen and
Co. (1986).

3.2 Effective Dates for Tax Reform Act Changes

The effective dates for the individual tax rates in table 3.1

are January 1, 1987 and January 1, 1988 for the rates listed

under the 1987 and 1988 columns.

For the corporate rates in table 3.2, the effective date for
the dividend deduction is January 1, 1987. The tax rate
changes for income and capital gains took effect July 1,

1987. For the income tax rate, the transition was directly
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from a maximum of 46% to a maximum of 34%, i.e the 40% rate
exists only due to application of the pro-rata provision; 46%

for the first half of the year and 34% for the second half of

the year.

The pro-rata provision 'blends' the old and new rates. The
tax for the year is first calculated using both the old and
new rates. The actual tax due is an amount in between these
two amounts. The exact amount is found by dividing the
difference between the amounts in the ratio of the days under
the old tax rate and the days under the new tax rate. For
example, if a corporation has a fiscal year starting February
1, The 46% rate applies from February through June and the
34% rate applies from July through January. The pro-rata

provision means the tax rate for 1987 is equal to:

150 (46%) 215 (34%)
+ - = 38.9%

365 365
For corporations on a calender year basis (i.e. fiscal year
January to December), the pro-rata provision means an
effective income tax rate of 40% for 1987. Table 3.2 is,
therefore, exactly correct for a corporation on a calender
year basis, with January 1 as the effective date for each
column. For corporations on a fiscal year basis (i.e. other

than from January to December), the pro-rata system implies
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an effective income tax rate in 1987 that varies with the

closing month of the corporation's fiscal year.

The rules relating equity share to dividend deduction are
effective for dividends received or accrued after December
31, 1986 and December 31, 1987. See Commerce Clearing House,

1988, sections 243 (a), (b) and (c) and amendments.

3.3 Shifts in R., The Ex-Day Return From Dividend

Capture by Corporations

From equation (6), the decrease in corporate tax from 46% to

40% will cause an upward shift in R, provided

h - .8d(.4) h - .85d(.46)
>

Pp(l - .4) Pp(l - .46)

writing h' for per $ holding costs, R will shift up provided

(h' - .32) d (h' - .391) d

(.6) . P (.54) P

or provided

h' < 1,03
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Assuming holding costs per $ of dividend held were less than

$1.03, R. shifts up in 1987.

For the 1987-88 period, the maximum corporate tax rate drops

to 34%. Again following the above argument, R. will again

shift up if
h - .7d(.349) h - .8d¢(.4)
>
Pr(l - .34) Pp(l - .4%)
or
h' < 1.14

And again assuming holding costs are lower than $1.14 per

dollar of dividends, R. again shifts up in 1988.

I have stated previously, holding costs are related to the
costs of hedging or the costs of maintaining an unhedged
position in the stock. It is difficult to quantify these
costs. This difficulty arises from the fact that the tax law
requires investment in the dividend paying stock to be 'at
risk', otherwise the corporation does not qualify for the
dividend deduction. The interpretation of when the investment

ceases to be sufficiently at risk is not exact.

Clearly, writing a call option with a low enough strike price

when the dividend paying stock is purchased, and subsequently
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buying the option back when the dividend paying stock is sold
can eliminate virtually all the risk. On the other hand,
writing a call with an exercise price of at least 80% of the
stock price is viewed as keeping the dividend capture

position sufficiently at risk; See Brown and Lummer (1984).

Zivney and Alderman (1986) describe a hedged dividend capture
strategy using index option mutual funds to further reduce

the variation in returns.

Still, the costs of the remaining 'at risk' portion of the
position are difficult to quantify. For the purposes of

determining shifts in R., a rigorous quantification is not

necessary. The reasons for this are explained next.

As discussed in section 2.7, R. becomes irrelevant for

determining ex-dividend day returns, if

h > .391d (for 1986)

or h > .238d (for 1988)

Dealers are now the short term traders and ex-day returns for

the dividend capture segment of figure 2.1 lie along Ry and

not along Rc. Given this fact, R. either shifts up as a result
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of the Tax Reform Act (h < 238d for 1988) or R. is irrelevant
(h > ,238d for 1988). A downward shift in R. is only possible
when R, is well into the irrelevant range above Ry (h > 1.03d

in 1986 and h > 1.14d in 1988). For the moment, then,

assuming R. is the relevant line, the Tax Reform Act causes an

upward shift in R. in both the tax change periods of 1987 and

1988.

3.4 Shifts in R., The Ex-Day Rate Implied By

Individual Long Term Investors

From equation (2), any reduction in the preferential

treatment of capital gains will cause a downward shift in R..

Such a reduction clearly occurs in 1987, due to elimination
of the capital gains deduction. The maximum rate on
individual capital gains rises from 20% to 28%, while the

maximum rate on income falls from 50% to 38.5%.

The individual tax rate on dividends and capital gains are
equal in 1988. However, the tax on capital gains can still be
deferred by not realizing the gain. In addition capital
losses are fully deductible against capital gains, while only
$3000 of capital losses can be offset against ordinary
income., These factors reduce the effective rate on capital

gains. These timing and deferral options remain unchanged
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even after the Tax Reform Act. For the 1988 period,

therefore, there is a further downward shift in R., but the

rate implied is still above zero.

This downward shift for 1988 may not be significant, as most
of the preferential treatment for capital gains had already
been eliminated in the 1987 period. This is especially true
if the marginal investors in 1987 were not in the highest tax
brackets above 28%. If the marginal investors were in an
income tax bracket at or below 28%, they faced the same rate

on capital gains and dividends from 1987 onwards.

It should also be pointed out, that the loss of income tax
shelters during 1986-88, taken by itself, actually implies a
relative increase in the preferential treatment for capital

gains, and shifts up the R. curve. The magnitude of this

effect is an empirical issue, but there are two factors that

reduce its effect.

First, the loss of the passive tax shelter affects both
capital gains as well as dividends. That is, before 1986,
both dividends and capital gains could be sheltered against
passive losses, whereas after 1986, neither dividends nor
capital gains can be fully sheltered against passive losses

(the phase out rate is also the same for both capital gains
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and dividends).

Second, to the extent that tax sheltering is used to convert
taxable income into capital gains, the removal of
preferential treatment of capital gains reduces the
significance of tax shelters for the conversion of income
into capital gains. I therefore assume the effect is small

enough to ignore.

3.5 Shifts in Recorp, The Ex-Day Rate Implied by Long

Term Corporate Investors

From equation (4) in section 2.1, Rtcorp Can be shown to shift

down for Tax Reform Act changes in 1987, and to shift further
down in 1988. This can be seen by inserting the relevant

values for the variables in equation (4).

For 1986, Max. t. = 46%, tge = 28%, dividend deduction = 85%

d .15(.46) - .28 d
Rtcorp = — = =0,293 ——
P 1 - .28 P

For 1987, t. = 40%, t4c = 34%, dividend deduction = 70%

d .3(.4) - .34 d
Rtcorp = —_ = -0.333 —
P 1 - .34 P
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For 1988, t. = 34%, tge = 34%, dividend deduction = 70%
d .3(.34) - .34 d

Recorp = — = -0,361 —
P 1 - .34 P

For a given dividend yield, figure 3.1 shows the shifts
expected for 1987 and 1988 when individuals are the long term
investors. figure 3.2 shows the shifts expected for the 1987
and 1988 changes when corporations are the long term
investors. These shifts provide some refutable implications
for testing both the existence of dividend capture and
whether the long term investors are individuals or

corporations.

3.6 Refutable Implications of dividend capture

From both figure 3.1 and figure 3.2, it is clear that the
direction of movement of ex-day return depends on the level
of transaction costs. If average ex-day returns are computed
over the full range of transaction costs, the averages do not
provide refutable implications for dividend capture. For a
given dividend yield, ex-day returns for low transaction cost
stocks are expected to rise, while ex-day returns for high
transaction cost stocks are expected to fall. Not much can
then be said about averages, unless assumptions are made

about which shift dominates and where the kink might be. But
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these are empirical issues.

To obtain refutable implications the sample must be

stratified by transaction costs, and each transaction cost

category examined for changes in ex-day returns around the

two tax change periods.

Examination of figures 3.1 and 3.2 for different transaction

cost categories, provide the following refutable

implications:

For positive ex-day returns, a rise in ex-day
returns in any period( 1986-87 or 1987-88 ) for any
transaction cost category, is consistent with

dividend capture in that stock.

For positive ex-day returns, a fall in any period,
for any transaction cost category, is consistent
with the absence of dividend capture in that stock,

and ex-day returns being determined by long term

individual investors.

For negative ex-day returns, a fall in any period,
for any transaction cost category, is consistent
with the absence of dividend capture in that stock,

and ex-day returns being determined by long term
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corporate investors.

4, For negative ex-day returns, a rise in ex-day
returns for any transaction cost category is

consistent with dividend capture.

3.7 Test For Dividend Capture

The above implications are summarized in a test for a
leftward shift in the break-point X* (or X') in figure 2.1
(or figure 2.2). A leftward shift in the breakpoint is
consistent with dividend capture traders determining the ex-
dividend day price drop for at least some stocks. The

hypothesis is shown in figure 3.3.

3.8 Test For The Long Term Marginal Investor

To investigate whether long term investors are corporations
or individuals, a test for the position of the horizontal
segment of the two phase regression is required. If the
horizontal segment is in the positive ex-day quadrant,
individuals are the long term investors. If it is in the
negative ex-day quadrant , then corporations are the long
term investors. This does not depend on the effects of the

Tax Reform Act but is the same test as described in section

2.6.
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3.9 Test For Identity Of Shorxt Term Trader

As discussed earlier, for low dividend yield stocks, dividend
capture by dealers may be determining ex-day returns. From

equation (8) in section 2.2, it is clear the position of Rq is

not effected by the changes in tax rates brought about by the
Tax Reform Act. Although the kink in figure 3.3 still moves

to the left, I now also have a test for the identity of the

short term trader.

If the short term trader is a dealer, then
©1,1988 = 01,1986
If the short term trader is a corporation, then
©1,1988 > ®1,1986
Where @; is the intercept of the first segment of the two

phase regression.
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Figure 3.1: Shifts in Ex-Day Returns Caused By The Tax
Reform Act When Individuals Are Long Term Investors
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Figure 3.2: Shifts in Ex-Day Returns Caused By The Tax
Reform Act When Corporations Are Long Term Investors
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Figure 3.3: Using The Tax Reform Act To Test
For Dividend Capture
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Table 3.1: Individual Tax Changes Under The Tax Reform Act

1986

15 income tax brackets
11% to 50 %

up to 60% capital gains

deduction, i.e. 20%
effective maximum capital
gains rate

passive losses deductible
against other activity

1987

5 income tax brackets
11 %, 15%, 28%
35% and 38.5%

Capital gains rate same
as income, except
maximum rate is 28%

35% of passive losses
dissallowed against other
activity

1988

3 income tax brackets
15%, 28% and 33%

Capital gains rate same
as income.

By 1991, 100% of passive
losses dissallowed against
other activity;

by 1990, 90% dissallowed
by 1989, 80% dissallowed
by 1988, 60% dissallowed
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Table 3.2: Corporate Tax Changes Under The Tax Reform

1986

income tax rates
15% 1o 46%

Capital gains rate equals
income tax rate, but
never greater than 28%

dividend income is 85%
deductible

1987 1988
income tax rates income tax rates
15% to 40% (due to 15% to 34%

pro rata adjustment)

Capital gains rate equals income tax rate, i.e. maximum
capital gains rate is 34%

dividend income deduction depends on equity in issuer:

if equity < 20%, If equity < 20%,
deduction allowed is 80% deduction allowed
is 70%

if 20% < equity < 80%, deduction allowed is 80%

if equity > 80%, deduction allowed is 100%
(also applies to 1986)



CHAPTER 4. INVESTIGATION OF DIVIDEND YIELD AND

VOLUME CONSIDERATIONS

4.1 The Effect of Dividend Yield On R

The effect of dividend yield is investigated by holding
transaction costs constant. Equations (2), (4) and (10) are
used to plot the relationship between ex-day returns and

dividend yield for a fixed level of transaction costs.

From equation (2),

Rt = [ 1- (l-tp)/(l-tg)] d/Pb

Differentiating with respect to dividend yield,

d dt,

OR. P &d/p

dd/p
1 -t

The empirical evidence indicates a tax based clientele

effect, 1le

R,
<0

dd/p
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For low dividend yields, a plot of R. against dividend yield

will have a positive slope, at higher levels of dividend
yield, the negative effect gets progressively stronger,

reducing the slope and possibly making it negative.

In addition to affecting the slope of the line the clientele
effect can change the position of the line itself. This
follows from the fact that at higher dividend yields the

marginal investors may have lower income tax rates.

The above considerations lead to a relationship as shown in
figure 4.1. A single stock will be a point somewhere on these
lines. The exact position of the breaks and the extent of the
dip caused by the clientele effect is not predictable. In
other words it is impossible to predict the exact theoretical

relationship between ex-day returns and dividend yield along

Re

For aggregate data however, there should be a smoothing
effect on the discontinuities, and means should lie closer
together. Aggregate data may be represented better with a
smooth, narrow band around the line shown in figure 4.2.
Again it must be mentiocned, the position and shape of this
curve is theoretically unpredictable, but it may be

investigated empirically. I will continue to develop the
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theory and implications of dividend yield on the other lines

Recorpr Re and Ry. However due to the unpredictability of the

shape of R., few refutable implications are forthcoming.

It is possible however to separate the stocks that do not
have short term trading from those that do, on the basis of

figure 2.1. The shape of R, in the dividend yield graph can

then be examined empirically by plotting the ex-day returns

against dividend yield only for those stocks assumed not to

have short term trading.

4.2 The Effect of Dividend Yield on R,

From equation (10),

k (.7tc) d
Re = 2% + - . —_— (10)
(1L - to) (1 - te) P

differentiating with respect to dividend yield,

The relationship is plotted in figure 4.3.
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4.3 The Effect of Dividend Yield on Recorp

From equation (4):

( . 3tc - tgc) d
Recorp = S —
(1 - tgc) Py

differentiating with respect to dividend yield,

athorp o3tc - tgc

The relationship is plotted in figure 4.4.
4.4 Effect Of The Tax Reform Act Of 1986

The Tax Reform Act shifted the lines in figures 4.2, 4.3 and

4.4, Using numbers from the tax rate changes in tables 3.1

and 3.2, these shifts can be drawn.

For R., for any tax bracket, as the rate on income tax becomes
closer to the rate on capital gains, the slope of R. becomes

flatter. The effect of the Tax Reform Act on R. is then as

shown in figure 4.5.
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For R., substituting actual rates, the negative slope becomes

flatter as the marginal tax rate is reduced, but the same
reduction in tax rate causes an increase in the positive

intercept. The effects are shown in figure 4.6.

For Recorpsr Substituting actual numbers results in a more

pronounced negative slope for 1988. The relation is shown in

figure 4.7.

The relation between Ex-day returns and dividend yield,
assuming individual long term investors is determined by the

interaction between R, and R, and is shown in figure 4.8. The

relation, assuming corporate long term investors is shown in
figure 4.9. The effects of the Tax Reform Act are obtained by
imposing the shifts of figures 4.5, 4.6 and 4.7 on figures

4.8 and 4.9; the results are shown in figures 4.10 and 4.11.

From figures 4.10 and 4.11, if individuals are the marginal
long term investors, ex-day returns for 1988 follow a two
phase regression. But if corporations are the long term
investors then ex-day returns for 1988 follow a single
regression line. This results from the fact that the slopes

of Rc and Reeorp are equal, given the tax rates of 1988, and

the intercept of R. is positive while Recorp passes through the

origin.
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4.5 Test For The Marginal Long Term Investor

A test for whether individuals or corporations are the
marginal long term investors is simply a test for whether the

data for 1988 follow a two phase regression or a single phase

regression.

The test is similar to the test for a two phase regression
used earlier. Here only 1988 data is used and dividend yield
is the independent variable, while transaction costs are held
constant. As before Quandt's test and Chow's test are used
for significance levels. Formally, using y for dividend

yield,

ry = 0y + Pry; + ups for Y < ¥*

ry o, + Boy: + uyg for ¥ > ¥*

From the discussion in the previous paragraphs (figures 4.10

and 4.11), the test hypotheses are:

Ho: Corporate long term investors

H,: Individual long term investors

Or,

Ho: (1,02 = (B,,02) = (B,0?)

Ha: (B1,0.2) # By, 652
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Where B; and G; are the slope coefficient and standard

deviation of the first segment of the two-phased regression,

while P, and 0, are the slope coefficient and standard

deviation of the second segment. And P and G are the slope

coefficient and standard deviation of the single regression

line fitted to the full data set.

4.6 Tests For Dealers As Short Term Traders

The effect of Ry on the 'ex-day returns versus Dividend Yield'

graph is more complex. This is because as dividend yield

changes from the lowest to the highest, it is possible that
the identity of the dividend capture trader changes; dealers
may be setting ex-day returns for low dividend yield stocks

while corporations may be setting ex-day returns for high

dividend yield stocks.

For a given level of transaction costs, figure 4.12 shows the
relation between ex-day returns and dividend yield, when
dealers are short term traders. From equation (8) the

intercept of Ry is approximately 2x, while the slope is zero.

Ex-day returns over the entire range of transaction costs are

determined by the interaction of R., R4 and R..
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For relatively low holding costs, h, it is possible R4 remains

irrelevant over the entire range of dividend yield. This
situation is shown in figure 4.13. Here, for dividend yields
below y', dividend capture is too expensive for anyone, and
ex-day returns are determined by individual long term

investors (along R.). For dividend yields greater than y’',

corporations are the short term traders and ex-day returns

are determined along R.. The holding costs, h, are low enough
over the entire range of dividend yield for R. and not Ry to

be the relevant line.

When holding costs, h, are relatively high, then for at least

some range of low dividend yield, Ry and not R. is relevant.

This is depicted in figure 4.14. Here if dividend yield is
lower than y', dividend capture is still too expensive for
either dealers or corporations., For dividend yields between
y' and y", dividend capture is profitable only for dealers

and ex-day returns lie along Ry. For dividend yields greater

than y", the dividend deduction allowed to corporation starts
to dominate holding costs, and short term corporate traders

enter the market and ex-day returns are determined along R..

Figures 4.13 and 4.14 provide a test for the identity of the
short term trader. To test for corporate dividend capture

traders, fit a two phase regression to data sorted by
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dividend yield and controlled for transaction costs. Then

test:

Ho: Bz=0

If the test supports the presence of corporate dividend

capture traders, i.e if B, < 0, it is still possible that

there actually exist three phases, including a middle flat
phase as between y' and y", in figure 4.14, due to dividend

capture by dealers.

To fit a three phase regression, when the switch points are
previously unknown, is practically intractable. Some other
test for the presence of a flat middle phase can still be
conducted. If the data does follow three distinct phases, and
I fit only a two phase regression, I will obtain an imaginary
switch point which lies between the two real switch points.
If I then use this imaginary switch point to divide the data
into two groups on either side, I should be able to fit a two
phase regression to each of these two groups. This condition
is shown in figure 4.15. This forms the basis of a test for
the presence of dealer short term dividend capture in some

range of dividend yield. Detailed steps of the test are given

below.
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Fit a two phase regression to the whole sub-period to
obtain the artificial switch point, ¥Y*, and biased

estimates of the regression parameters.

If B, = 0, then dealers are setting ex-~day returns for

dividend yields above the switch point estimated in 1.
In this case, the data does follow only two phases, and

the switch point estimated is the real switch point.

If B, < 0, then either corporations are setting ex-day

returns above the estimated switch point, or there are

three distinct phases as in figure 4.15.

a. Divide the data into two groups around the

switch point estimated in 1.

b. Fit a two phase regression to each group, and
obtain estimates of the two real switch points

y' and y".

c. Test the hypothesis for the presence of a flat
phase, using k = y" - y',

Hp: k=20
Ha: k>0

Significance levels can be obtained using
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simulation. Randomize the data in each group
around the switch point of 1, and repeat steps
b. and c. It is important that the switch
point of 1. not be recalculated, and
randomizing should be applied only to the data
groups separated by the estimated switch point
of step 1. It is done in this way because the
test is performed to distinguish between two
phase data and three phase data. I would not
proceed beyond step 1. if the possibility of
only a single phase has not already been
rejected using Quandt's and Chow's tests in

step 1.

4.7 Spread and Volume Considerations

The quoted bid-ask spread is always greater than the realized
or effective bid-ask spread. One reason is the market makers'
need for maintaining inventory levels. The dealer lowers both
bid and ask after a dealer purchase, and raises both the bid
and ask after a dealer sale, to induce a transaction in the

opposite direction to the previous one. See Stoll (1989).

The quoted bid-ask also contains an adverse selection
component to cover the market makers' losses in dealing with

traders with inside information. The other component of the
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bid-ask spread relates to order initiation. For more

information on the components of the bid-ask spread see

Glosten and Harris (1988).

We do not observe the actual or realized spread. The quoted
spread must be used as a proxy for the realized spread. As a
cross-sectional proxy it should be satisfactory, since the

purpose is only to stratify stocks by transaction costs. The
only problem is the possibility of cross-sectional variation

in the adverse selection component.

If there is a large variation in the adverse selection
component, then it is possible a situation arises where one
stock, say stock A has a higher quoted spread than another,
say stock B, but in terms of realized spread stock A has a
lower realized spread than stock B. This can happen if the
adverse selection component of A's spread is much larger than

the adverse selection component of B's spread.

Another problem is the relevance of the adverse selection
component of the spread to dividend capture. When a ccrporate
short term trader takes a position in a stock just before the
ex-dividend day, the market-maker may not incur any adverse
selection costs. In other words, the trade is recognizable
for what it is, a dividend capture trade. So, the adverse

selection component may not be relevant for the dividend
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capture trader.

However, Stoll (1989) shows that for NASDAQ stocks at least,
the proportion of the different components of the spread do
not vary across stocks. So, in spite of the possible problem
noted above, I expect the quoted spread to be a satisfactory
proxy for the realized spread, for the purpose of stratifying

stocks by transaction costs.

4.8 Testing For a Change in Spread

I suggest a method for investigating changes in spread for a
wide period around the ex-dividend day. A wide period (all

the days between adjacent ex-dividend days) will include the
effects of dividend capture by corporations that are subject

to a 46 day holding period. The suggested procedure is as

follows.

Average spreads, over all stocks, are be calculated for each
of the days from ex-day -45 to ex-day +45. The value for any
day may be compared to the average of all days ( which is an
average of all the daily averages). A plot of the average
spread for each day against the average over the whole period

will point out the days when significant changes took place.

Significance levels for deviations, or for cumulative
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deviances will be obtained via simulation. The simulation
procedure will involve randomizing the days for each stock

before the above procedure is estimated.

4.9 Effect of Volume Changes on Spread

As I intend to obtain Bid-ask spreads around the actual ex-
dividend days (except for 1986 data), volume differences

should not be a complicating factor. The spread obtained at
the time of dividend capture should be a suitable proxy for

spreads incurred by dividend capture traders.

At this time I do not think including an investigation of
volume and spread would be worth the cost of increased
computational load. However, as the number of shares traded
at each transaction are also available on the data being
purchased by the business school, an investigation of volume
and spread around the ex-dividend day could be performed if

it is later thought worthwhile.

A major reason for not pursuing such an investigation is that
no clear theoretical basis exists for expecting a volume
effect on spread. The theoretical literature reflects this. A

few papers are reviewed below.

Branch and Freed (1977) argue that due to inventory cost
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effects, there is a negative relation between volume and
spread. According to them, a larger volume implies that buy
and sell orders are likely to line up closely, thus reducing
inventory levels. However, it seems that order size would be
a critical factor. If higher volume results from fewer but
larger orders, the effect must be opposite to that stated by
Branch and Freed. Although they do find a negative relation
between spread and volume, it is done using daily volume and

closing daily quoted spreads.

Glosten and Harris (1988) also find a negative relation
between spread and average volume per trade. Holthausen,
Leftwich and Mayers (1987) find a negative relation between
block trade size and spread. However, their results differ
somewhat for permanent spread component (which relates to
adverse selection) and temporary spread component (which
relates to inventory costs). Their results also differentiate

between seller initiated and buyer initiated trades.

On the other hand, Stoll (1989) shows that spread may be
positively related to volume due to the relation between
volume and adverse selection. He argues that without
informational trades, volume should be in proportion to
shares outstanding, and any higher wvolume reflects a greater
proportion of informational trades, and hence a higher spread

due to adverse selection. Stoll finds nc relation between
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volume and spreads. However, he uses Roll's method on closing

quotes for calculating spreads.

One promising possibility for future work lies in relating
abnormal ex-day volume around the ex-dividend day to measures
of transaction costs, as suggested, but not performed, by
Lakonishok and Vermaelen (1986). The relation can be examined
separately for stocks that have dividend capture and stocks
that are not targets of dividend capture trading. Again the
separation is on the basis of the two phase relationship in
figure 2.1. Separating the data in this manner would overcome
the problem of clustering around the ex-dividend day by long
term investors from interfering with volume changes due to

short term trading.
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Figure 4.2: Effect of Dividend Yield and Clientell Effects
On R e’ For Aggregate Data
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Figure 4.3: Effect of Dividend Yield on Ex-Day Returns
Assuming Individuals As Long Term Investors
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Figure 4.10: Shifts In The Relation Between Ex-Day
Returns and Dividend Yield Caused By
The Tax Reform Act Assuming Individuals
As Long Term Investors



78

Ex-day return
/'

Figure 4.11: Shifts In The Relation Between Ex-Day
Returns and Dividend Yield Caused By
The Tax Reform Act Assuming
Corporate Long Term Investors
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Figure 4.12: The Relation Between Ex-Day Returns And
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Figure 4.13: Possible Relation Between Ex-Day Returns And
Dividend Yield Assuming Dealers Are Not Active
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Figure 4.14: Possible Relation Between Ex-Day Returns And
Dividend Yield Assuming Dealers Are Active In
Some Ramge of Dividend Yield
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CHAPTER 5. COMPLICATING FACTORS

5.1 The Effect of Dividend Yield

The data must be controlled for dividend yield because

changes in dividend yield cause shifts in R., Re and Recorp-
From equation (2), R, is seen to shift up with an increase in
dividend yield. From equation (4), Recorp 1S seen to shift down

with an increzse in dividend yield.

The effect on R, is a little more complicated. From equation
(6), Rc. can be written as:

Re = 2x + —

(l - tc) P

i.e. the position of the curve appears to depend not only on

the dividend yield but also on the level of dividends.

However, assuming holding costs vary directly with the price
of the stock, h can be written as kP, where P is the price of
the stock and k is a constant of proportionality, assumed

constant across stocks. Under these assumptions:
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k (.7te) d
Rc = Zx + - ¢ — (10)

(1 -t (1 - ¢te) P

i.e. controlling for dividend yield alone is enough to fix

the position of R,

Even if k is not strictly constant across stocks, and even if
holding costs are not strictly directly proportional to stock

price, the effect of variations in d on the position of R¢

will be small as long as dividend yield does not change.

I will control the effect of dividend yield by dividing the
sample into dividend yield deciles, and conducting the tests
outlined in the theory and empirical sections on each

dividend yield decile.

5.2 Tax Clientele Effects

As discussed earlier, figure 2.1 is representative for a
single stock. In some ways the lines are misleading, as the
data for the stock consists of a single point. It is that
point which must lie somewhere along the lines in figure 2.1.
Exactly where it lies depends on the tax brackets of the

marginal investors and the level of transaction costs for

that stock.
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It is individual tax rates that vary the most. Corporate tax
rates have fewer brackets, and most large corporations are in
the top bracket. When considering a group of stocks, then the

line for Ry in figure 2.1 may exhibit wide variation, while
the line for R. will show little variation. In fact if a large
number of corporations are in the top marginal tax bracket, R.
will not vary. This means that for a group of several stocks,

the data points for each stock may be distributed as in

figure 5.1. Here R, and R; are the upper and lower bounds for
possible values for R, for different marginal long term

investors.

The actual variation in ex-day returns will be less than the
possible variation in individual tax rates. There are two

reasons for this.

First, the variation in ex~day returns is caused if the
marginal investors in different stocks are also in different
tax brackets. For example, there would be no variation in the

position of R, if the marginal investors in every stock were

in the same tax bracket.

- Second, as mentioned before, the data will be controlled by
dividend yield. Due to tax clientele effects, controlling by

dividend yield reduces the possible number of tax brackets
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that the marginal investor may inhabit. It is of course an
empirical issue as to how broad the band in figure 5.1 is.
The empirical method in chapter 6 is best suited to a narrow
band. The effect of fitting two regression lines to data that
consists of one line and one band, is to bias against finding

a kink. The broader the band the greater the bias.

This is because, in figure 5.1., points on R, to the left of
X, are pushed down onto R., while those on R; continue to lie
on R; to the left of X,;, in fact up till X;. Fitting a single

line to data in the band will result in an estimated line

with a positive slope, i.e. a bias against finding a kink.

The above discussion for figure 2.1 applies also to figure
2.2. But in figure 2.2 the long term investors are
corporations and Recorp iS expected to remain fixed if a large

number of corporations are in the top tax bracket. figure 2.2

therefore will be as drawn.

5.3 Portfolio Rebalancing Could Cloud The Refutable
Implications

Investors shift clienteles in response to changes in the tax
rates for dividends and capital gains. Modigliani (1982) and

Long (1977) argue that these changes are not significant.
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Richardson, et al, (1986), look at volume effects of dividend
policy changes. They find most of the volume effect is around
the announcement date and not around the ex-dividend date.
They also find the effect is mostly due to information

contained in the dividend announcement; the clientele effect

is small.

5.4 Dividend Capture By Japanese Life Insurance

Companies

Regulations governing Japanese Life Insurance Companies
require that policy holders be paid out of the company's
dividend income. Japanese Life Insurance Companies therefore
have a requirement for dividends that may force them into
dividend capture even beyond a zero-profit bound. They may be

willing to obtain dividends at some cost.

In this case the zero profit bound on ex-day returns due to
dealers or domestic corporations may not be setting ex-day
returns. Returns would fall further as Japanese Life
Insurance Companies may be willing to incur a cost in
dividend capture, this cost can be looked at as a loss on the
dividend capture position. I assume here that trading by
Japanese Life Insurance Companies is only a fraction of total
dividend capture in NYSE stocks. If it appears to be an

invalid assumption then it may be necessary to find the



88

stocks in which Japanese Life Insurance Companies are active

and eliminate them from the sample.

In my empirical tests, I do in fact separate stocks which
appear to be targets of Japanese life insurance companies.
The effect on my results of removing them, however, is

insignificant.
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CHAPTER 6: EMPIRICAL METHOD
6.1 Sample Selection

There are three reasons why 1987 data is expected to be
noisier than the data for 1988. First, as explained in
chapter 2.2, for all corporations on a fiscal year basis, the
effective dates for the corporate tax changes listed in table
3.2 vary with the closing date of the corporations' tax
period. For these corporations, tests for changes due to the
Tax Reform Act can be based on the same two subperiods only

if the two subperiods straddle 1987.

Second, the portfolio re-balancing effects discussed in
section 5.3, cause tax clientele changes and hence shifts in

Rc. Although it is not possible to predict the length of the

portfolio adjustment period, all of 1987 could arbitrarily be

taken as an adjustment period.

Third, the stock market Crash of October 19, 1987, is likely
to have had an abnormal effect on bid ask spreads. This would

interfere with the transaction cost estimation around those

dates.

Most of the Tax Reform Act changes took place in two phases;

around January 1987 and January 1988. Any period prior to
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January 1, 1987 represents the situation before the enactment
of the 1986 Tax Reform Act. Any period later than January 1,
1988, represents the situation when most of the provisions of
the Tax Reform Act were in effect. Choosing the lengths of

the pre Tax Reform Act and post Tax Reform Act subperiods
requires balancing the tradeoff between obtaining multiple ex-
day returns for each stock and computational load. Also the

new transaction cost data purchased by the school comprises

only 1987 and 1988.

For all the above reasons, the sample of NYSE stocks is

divided into the following three sub-periods:

1. July 1, 1986 to December 31, 1986

2. January 1, 1987 to December 31, 1987

3. January 1, 1988 to December 31, 1988
6.2 Estimating Abnormal Ex-Day Returns
For each stock, average abnormal ex-day returns are obtained
for each sub-period as follows. The subperiod is divided into
quarters, so that each stock appears only once a quarter.

Each ex-dividend day is treated as an independent event.

First each stock's market risk is calculated using daily
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returns from ex-day -150 to ex-day -10. A one-factor market

model is used.

The error terms are assumed to be independently and jointly

distributed as multivariate normal.

Next, the abnormal return on the ex-day is calculated using

the parameters estimated in the above step.

A
€iq = Ty ~ '?ojq = Y1igTmo

where rjo is stock j's rate of return on its ex-dividend day,
and rpo is the is the market return on the same day. An

average abnormal ex-day return for each stock is obtained by

aggregating all the returns for a particular stock.

Such a procedure runs the risk of violating the independence
requirements. Pooling time series and cross-sectional data
means the abnormal ex-day returns calculated are not
independent of each other. Serial correlation exists between

time series data corresponding to the same stock.
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An alternative would be to run the procedure as well as
subsequent tests of hypotheses on quarterly data (i.e. one
quarter pre Tax Reform Act and one quarter post Tax Reform

Act). I actually use both the above approaches.

The data is on the CRSP tapes. Returns are taken off the
daily returns file. The returns on this file are calculated
using dividends, whenever paid. The ex-dividend date itself

will be picked off the monthly master file.

6.3 Estimating Bid-Ask Spreads

The Bid-Ask spread is used to represent transaction costs for
each stock. I use the tapes purchased from the Institute for
the Study of Security Markets. Data for 1987 and 1988 are
available. These tapes contain each transaction and each
quote for all NYSE and AMEX stocks. The database is immense.
I, therefore sample every twentieth quote, and calculate an
average bid-ask spread from ex~day - 45 to ex-day -14, for

each stock.

Estimates of transaction costs for 1988 can be obtained from
this data. However for the 1986 subperiod, each stock's
transaction cost will be calculated using data from early
1987. The assumption is cross-sectional transaction costs

have not changed much from 1986 to early 1987.
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Also since 1987 spreads are being used to proxy for
transaction costs in 1986, stocks which showed a very large
price change over this period will be dropped from the

sample. This seems the only way to handle the effect of large

price changes on spread.

6.4 Testing The Two-Phase Regression In Each of The

Sub- Periods

First of all, each sub-period is tested for the presence of
the relationship shown in figure 2.1. The break point X* is
also found. The Maximum Likelihood technique as applied by
Quandt (1958) is used. This Technique is explained next. The
data is sorted by transaction costs, X. For each assumed X-*,

two regression lines are fitted.

ry o + Pixg + uyg for X < X*

b o o, + Bzxi + ug; for X > X*

The Log Likelihood function is calculated, assuming most
generally, the variance of the error terms given by the two

equations are not the same.

n n X 2 n - X 2
inL = - —ln21t-__-_ln61- -_.ln6'2
2 2 2 2
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Where:

0,2 is the estimated variance of the error terms in

segment 1

022 is the estimated variance of the error terms in

segment 2

I then choose the pair of regression lines that maximizes the
above Log likelihood function. This provides the point X*, as

well as the estimates of the regression parameters.

I then test the hypothesis that a change occurred at X*:

Ho: B1,62) =(B;,02) =(B,0?

Hy: (B1,012) # By, 059

Where B; and 0, are the slope coefficient and standard
deviation (of error terms) of the first segment of the two-
phase regression, while P, and 0, are the slope coefficient

and standard deviation (of exrror terms) of the second

segment. And B and G are the slope coefficient and standard

deviation (of the error terms) of the single regression line
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forced onto the full subperiod. Two tests are available for
the hypothesis that a kink exists in the data.

a. Quandt's test (1960) for the likelihood ratio statistic:

X" n-x*

L (H,) (61 ) 62 )
A= =
L (Ho) n
: 2
@G )

A
Here 02 is estimated by fitting a single regression to

the entire sub-period. The test statistic, =-21lnA, will

only approximate a Chi square distribution. However, a

plot of -21nA can be useful in determining the switch

point X*, as in Brown, Durbin and Evans (1975).

b. Chow's (1960) test for the equality of the sets of
coefficients in two regressions obtains the sum of the
squares of residuals under the null and the sum of the
squares of residuals under the alternate hypothesis, and

uses the following test statistic:
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SSR(Hg) - SSR(H,) df (H,)
. F 4f(Ho) - df(Ha) , df(Ho)
SSR (H;) df (Hy) - df (H,)
i.e
A
(n - k) o2 n - 2k
{ -1] . c——— ~ Fy,n-2x
LN
(X*-k) 612 + (n-X"~k)&;2 k
Where:

k is the number of right hand side explanatory

variables
n is the sample size of the particular sub-period

62 is, again, estimated by fitting a single

regression To the entire sub-period.

6.5 Test For Refutable Implications of The Dividend

Capture Hypothesis Arising Out of The Tax Reform
Act of 1986

Figure 3.3 in section 2.7 forms the basis of this test. The
first step consists of fitting a two-phase regression to 1987
data, obtaining X;*, then fitting a two-phase regression to

1988 data, and obtaining X,*. The regressions are fitted using

the Maximum Likelihood method, as used by Quandt (1958). The

second step tests the significance level of the shift X,*-X;*.
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No standardized tests seem to suit the above problem. D. V.
Hinckly (1969) does provide a test for the position of the
break point being different from some arbitrary position.
However that is not exactly the situation being tested here.
Also Hinckly's tests suffer from small sample problems. Due
to the absence of a standardized test, I intend to rely on a
simulation experiment to obtain significance levels for the

test of the hypothesis in fiqure 3.3.

I will simply use the difference between the two break-points

as the test statistic.

Therefore:, using d = X" - X*

The simulation procedure will involve randomizing the data
into two arbitrary subperiods and fitting a separate two-
phase regression to each of the subperiods, thereby obtaining

X,*, X,* and, hence, d. Again, the regressions will be fitted

using the Maximum Likelihood technique explained previously.

The randomizing followed by regression fitting will be

repeated 1000 times to obtain a finite sample distribution of
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the test statistic, d. The distribution thus obtained is used
to test the hypothesis about the actual d obtained from the

original subperiods that correspond to actual 1987 and 1988

data.

6.6 Test For Corporations As Short Term Traders

As discussed in section 2.7, dealers and not corporations may
be the short term traders engaged in dividend capture of some
low dividend yield stocks. In this case effects of the Tax

Reform Act on the 'ex-dividend day returns versus transaction

costs' graph are as shown in figure 6.1. R4 is unchanged as a

result of the Tax Reform Act; see equation (8), section 1.2.
From figure 6.1, it is clear I can still test for a leftward

shift in the kink as a result of the Tax Reform Act of 1986.

Further, I can test for the identity of the short term

trader. After fitting a two-phase regression to each
subperiod, a test for a shift in the intercept a, of the
first segment (corresponding to R. or Ry) can be conducted.

Specifically, to test for corporate dividend capture traders,

a one-tailed test exists:

Hp:  ajg33 = Qy9g6

Ha:  oygg3 > Qg6
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6.7 Test For Individuals As Long Term Investors

The identity of the long term marginal investor, corporate or
individual, can be determined from the intercept of the
second (horizontal) segment of the two phase regression

fitted to each subperiod.

From figure 3.1, if individuals are the long term investors,

then
o, > 0

From figure 3.2, if corporations are the long term investors,

then

o, < 0

So, to test for individuals as long term marginal investors,

the hypotheses are:

Hy : a, < 0
Ha . (lz > 0

Significance levels can be obtained by a simple t-test using

the data to the right of the break point X*.

6.8 Use of Recursive Residuals to Reduce

Computational Load

The maximum likelihcod technique for fitting a two-phase
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regression to each subperiod involves running n-2k separate
pairs of regressions in each subperiod, where k equals the

number of explanatory variables.

In addition, the simulation experiment will multiply this
load 1000 times. Such a heavy computational load makes it
worthwhile to program and use a Recursive Residuals approach

to the problem of regression fitting.

Riddell (1980) shows how recursive residuals can be used to
reduce the computational load in a switching regression
model. All the information required to find X* is obtained by

only two runs of the Recursive Residuals program.

The theoretical treatment can be found in Riddell (1975),
while its application to problems is given in Riddell (1980).
The essentials, also outlined in Johnston (1984) are as
follows:

1. Given the linear model,

¥ =Xb +u

u ~ N(0,02I)

where X is a non-stochastic matrix of order n x k (k
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explanatory variables)

2. Define the recursive residual wy,;, as

i1 = B'ce1bx
Wi+l =

(1 + X'p41 (X' Ky) -1%"g113/2

3. Obtain a vector of forward recursive residuals, w, by

following the procedure:

a, Start with the first k observations, compute wy,;

(after obtaining by)

b. Update with the next observation, compute by:;; and

wis1r Where Dbyi; = (X" 1K) 1K 1 ¥

c. Repeat step b., adding one observation at a time.
If the above procedure is run in reverse, i.e. starting
with the last k observations first, it provides a vector

of backward recursive residuals.

4, It can be shown, for any break-point, X*,
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x’
G2(X*) = X w2

x=k

X*+1
2: w'y2

x=n~k-1

and 032 (X*)

where wy is an element of the vector of forward recursive

residuals, and w' is an element from the vector of backward

recursive residuals.

These two vectors of forward and backward recursive
residuals, obtained from just two runs (in opposite
directions) of the recursive residuals program, provide all
the information needed to find the X* that maximizes the log

likelihood function:



104

Ex-day return

'\
R 1986, 1988
C
R 1986
t
R 1988
t
Xee Xe‘3 Transaction
— Costs

Figure 6.1: Shifts In Ex-Day Returns Caused By
The Tax Reform Act When Dealers Are
Short Term Traders And Individuals
Are Long Term Investors



CHAPTER 7: EMPIRICAL FINDINGS
7.1 Direct Test of Dividend Capture

Tables 7.1 through 7.10 contain results of the direct test of

dividend capture. Each table reports the results for a

particular quarter. Columns two, three and four (o, § and mean

ex-day return) relate to the fitting of a single regression
line. The dependant variable for this regression is abnormal

ex-day return and the independent variable is percentage bid-

ask spread. A star following & or B indicates the parameter

is significantly different from zero at the 10% level.

Columns four through nine relate to the estimation of a two-
phase regression. The dependant and independent variables are

as for the single regression above, and the data are sorted

by percentage bid-ask spreads. o, and Py are the estimated

intercept and slope of the first regression and o; and B, are

the intercept and slope of the second ;egression. The Chow
value relates to the test for significance of the alternate
hypothesis that a two phase relationship exists compared to
the null hypothesis of only a single phase relationship. The
star following a Chow value indicates the null can be

rejected at the 10% level. This significance is determined
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using 50 simulations of randomly ordered data, as opposed to
the original transaction cost order used in fitting a two
phased regression. The last column contains the total number
of observations and the switch point for the two phase
regression. For example, 44/49 means there were 49
observations, and a switch point in the two phase regression

was calculated as the 44th data point.

There were two reasons for performing only 50 simulations.
First, since no evidence at all was found of the type of kink
suggested by the theory, there was little expected benefit to
running a large number of simulations. Second, even 50
simulations resulted in a large computational load due to the
Maximum Likelihood Estimation procedure. In a dividend yield
decile with n data points, each simulation involves

estimating n-5 pairs of regressions.

In all of the tables 7.1 through 7.10, I report few
significant Chow statistics. Where the Chow values are
significant, they are mostly associated with slope
coefficients that are not consistent with the model of
dividend capture developed in this dissertation. This is a
major outcome of the empirical tests. The data do not show a

significant two phase relationship when sorted by transaction

costs.
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As detailed in Chow (1960), due to the discreet nature of the
data, the Chow test statistic does not follow a Chi-squared
distribution. An F-table therefore does not yield true
significance levels for the test of the hypothesis that the
data follow two distinct phases. A more relaible estimate of

true significance is gained through simulations.

For both quarters of 1986, tables 7.1 and 7.2, there is only
one decile that shows a significant Chow value (decile 1 in
table 7.1), and in this decile the slope of the first segment
is close to zero, which is not consistent with the model.
Further there is only one decile {(decile 10 in table 7.1)
that shows a significant positive slope for the single
regression of ex-day returns against transaction costs.
Though such a positive slope is consistent with dividend
capture trading, it occurs in only one decile for the two
quarters of 1986. In 1986, therefore, I find almost no
evidence, direct or indirect, that ex-day returns are set by
short term traders. I should point out here that bid-asks
used in 1986 tests are obtained from 1987 data. If bid-asks
are only a proxy for actual total transaction costs, then
using 1987 bid-asks to proxy for 1986 bid-asks may be going

too far into the inaccurate.

Tables 7.3 through 7.6 report the results for 1987, quarters

1 through 4. For quarter 1 there are significant positive
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slopes for the single regression in deciles 1, 6 and 9.
Quarters 2 and 3 show no sidhificant positive slopes. Quarter

4 shows significant positive slopes for deciles 4, 5, 7, 8

and 9.

Again, there are few Chow statistics significant at the 10%
level. There are two in 1987 quarter 1, deciles 5 and 9. The
two segments in decile 5 have slopes of 5.67 and .81 . The
two segments in decile 9 have slopes of 25.5 and 1.42.
Neither of these deciles have slopes consistent with my model
which suggests slopes of one and zero for the two segments.
There are no significant Chow values for 1987 quarter 2. The
two significant Chow values for 1987 quarter 3 also do not
have the predicted slopes. Similarly for 1987, quarter ¢

significant Chow values are associated with incorrect slopes

for the two segments.

Tables 7.7 through 7.10 report the results for 1988. There is
some evidence of dividend capture traders setting ex-day
returns, at least in terms of positive slopes for the single
regression line. Such positive slopes are found in quarter 1,
deciles 1, 7, and 9.'quarter 2, deciles 5 and 10, quarter 3,

deciles 2 and 4 and quarter 4, deciles 2,4,5,6,8 and 9.

For 1988 , as for 1987, the Chow values do not support the

presence of a kink as hypothesized in the model. No
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significant Chow values are found for quarter 1 at all. For
quarter 2, decile 2 has a significant Chow statistic, and the
slopes also appear close to what the model predicts. However
on closer inspection, a large discontinuity exists at the

switch point. Again this is inconsistent with the model.

There are four significant Chow statistics for 1988 quarter

3, all of which except the one for decile 10 are associated

with incorrect slopes. In decile 10, P;and B, are somewhat

consistent with my model but the overall slope P is

significantly negative, which is clearly not consistent with
dividend capture. In 1988 quarter 4 also the three

significant Chow values are all associated with incorrect

slopes.

Summarizing the results of these initial tests on quarterly
data, I find no evidence of a two phase relationship as
predicted by my model. The direct test of dividend capture
clearly fails. There is however some indirect evidence of
dividend capture in the shape of positive slopes for the
regression of ex-day returns against percentage bid-ask
spreads. The positive slopes are almost entirely associated
with negative intercepts, which supports dividend capture by

corporations, not dealers.
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Further, the weak positive slopes along with the absence of a
kink implies that dividend capture may be taking place in a
subset of stocks over the full range of percentage bid-ask
spreads. This would be consistent with the proposition that
although percentage bid-asks represent relevant costs in the
decision to capture dividends, they do not represent the full
costs of capturing dividends. If so, stratifying stocks by
percentage bid-asks may not necessarily order these stocks

perfectly in terms of the total costs of dividend capture.

7.2 Excluding Japanese Life insurance companies

As discussed in section 5.4, Japanese life insurance
companies were also active in the market around the
ex-dividend day. Huge volumes around the ex-day are
attributed to dividend capture by these companies. Koski
(1991) has looked at these volumes in detail. She finds
volume increase of a hundred fold in some cases for stocks
that are the target of dividend capture by Japanese life

insurance companies.

She also suggests this trading may be spread across several
days around the ex-dividend day, and is not just concentrated
on the ex-day itself. This follows from a special settlement
provision the Japanese life insurance companies appear to be

using. As Koski points out, usually settlement takes five
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days, and that is why the official ex-day precedes the record
day by five days. In this way the investor who will receive
the dividend is the official owner by the record date.
However, due to alternate settlement methods such as cash
settlement, the stock may be traded cum-dividend at any time
up to the record date. Under these provisions then
cum-dividend and ex-dividend trades may take place up to 5
trading days apart. The effect of using this provision is to

allow moving the ‘effective' ex-day up to five days away from

the 'nominal' ex-day.

For the reasons given in section 5.4, trading by Japanese
life insurance companies are expected to confuse the tests of
dividend capture. I must therefore separate from the sample
those stocks that are the targets of dividend capture by
Japanese life insurance companies. I use high volume trades

to identify these stocks.

The data were examined for large volume trades in the
interval ex-day -5 to ex-day +5. A large volume trade is
defined here as greater than half a million shares. Stocks
with two or more large volume trades in this eleven day
interval were dropped under the assumption that these trades
were on behalf of Japanese life insurance companies. The

eleven day interval is chosen due to the five day special

settlement provision.
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Although an eleven day interval was used, the vast majority
of these high volume trades occurred between ex-day - 1 and
ex-day + 1. Table 7.11 lists the number of stocks dropped in
each quarter along with mean ex-day returns, mean percentage

spreads, mean prices and mean dividend yields.

The previous tests for dividend capture were repeated on the
sample from which Japanese life insurance companies' target
stocks had been separated. Since no volume data are available
for 1986, the tests were performed only for 1987 and 1988.
Tables 7.12 through 7.19 report the results of the tests of
dividend capture on data for 1987 quarter 1 through 1988
quarter 4. These tables record the results of the single
regression and two phased regressions on the data without
stocks which appear to be the targets of dividend capture

trading by Japanese life insurance companies.

Comparing tables 7.12 through 7.19 with tables 7.3 through
7.10 shows that removing Japanese life insurance companies'
target stocks from the data has very little effect. The
dropped data occurs mostly in deciles 7, 8, 9 and 10. As
stated the effect is small and none of the estimated
parameters are significantly changed. In addition the Chow
statistic shows little change. The effect of removing these
stocks is negligible both on the single regression line

estimates as well as on the estimation of a kink in the data.
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This lack of any effect of removing these stocks from my
sample implies that trading by Japanese life insurance
companies cannot be blamed for the weakness of evidence in
support of dividend capture. Further, by eliminating high
volume stocks, I may also be throwing out stocks which are
the targets of dividend capture by domestic corporations. In
other words, those stocks which may be erroneously excluded
as Japanese life insurance companies' targets are more likely
to belong to the dividend capture segment of the model than
to the long term investor segment. This would make it more
difficult to detect improvements in dividend capture results

from excluding stocks thought to be the targets of Japanese

life insurance companies.

In addition, there is the following measurement problem. It
is possible that Japanese life insurance companies can
capture dividends off the exchange floor, in repurchase
agreements with large corporate holders using special
settlement procedures. Due to these special settlement
procedures the effective date on which the dividend has been
stripped can be different from the official ex-dividend day.
My measurement of abnormal ex-day return calculated on the
official ex-dividend day, then may not reflect the full

effect of this activity.

The trading by the Japanese life insurance companies should
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still be excluded from the sample as their effects on the
results are not subject to the theoretical relationships
outlined in the previous sections. In measuring the
implications of that theory, the trading by Japanese life

insurance companies introduces noise.

7.3 Pooling Cross-sectional and Time Series Data

The cross-sectional data are expected to suffer from
hetroskedasticity. The main source of hetroskedasticity is
expected to be the difference in the number of observations
used for computing the percentage bid-ask spread. For some
slow moving stocks, less than 10 observations are used to
calculate percentage bid-ask spreads, while for the most
actively traded stocks more than 300 observations are

available for estimating the percentage bid-ask spread.

The time series data are expected to suffer from serial
correlation. This serial correlation arises from unique
factors effecting the returns of individual stocks over more

than one ex-dividend day period.

The paucity of significant results reduces concerns for fine
tuning of the empirical method. For this reason I overlook
the effects of dissimilar characteristics of the error term

and pool crossectional and time series data to obtain
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aggregate results for each year.

I also make two other changes. Previously the slowest moving
stocks were dropped under the assumption that the bid-ask may
not be representative of transaction costs faced by short
term traders, as the average is calculated over only a few
observations. However as these stocks are more likely to be
stocks for which long term investors are setting ex-day
returns, their removal may bias against finding a kink. In
the following tables stocks are no longer excluded on the
basis of few bid-ask observations.

The other change relates to outlying values of ex-day
returns. Ex-day returns greater that 10% or less than -10%
are now dropped as they are clearly outliers and including
them would swamp any other effects on the data. Only a very

few stocks are excluded under this criterion.

Table 7.20 reports the results on all 1986 data. There are no
deciles with positive slopes. Table 7.21 reports the results
on pooled 1987 data. Significant positive slopes are found
for deciles 4, 5, 7, 8 and 9. For 1988 data, significant

positive slopes are found in deciles 4 and 9.

The pooled data shows results that support, at least
indirectly, both dividend capture as well as the effects of

the Tax Reform Act, in the following two ways. First, the
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large number (5) of deciles showing significant positive
slopes in 1987 shows that dividend capture traders are
setting some ex-day returns. Second the much fewer
significant positive slopes in 1988 are consistent with the
effect of a reduced differential between the tax rates on
income and capital gains. Such a reduction in the tax
differential is expected to reduce the opportunities for

profitable dividend capture.

Again, I believe 1986 results are unreliable because ex-day
returns are obtained from 1986, while bid-ask spreads are
obtained from the first quarter of 1987, since bid-ask
spreads for 1986 are not available in the data base purchased

by the University of Washington Business School.

In both 1987 and 1988, decile 9 shows strong evidence of
dividend capture. The positive slopes and negative intercepts
are significant at the 1% level. Further, the upward movement
in the negative intercept from 1987 to 1988 along with the
reduced positive slope during the same period are both
consistent with the effects of the Tax Reform Act of 1986. As
the horizontal segment moves down and the sloped segment
moves up as a result of the Tax Reform Act, a single
regression line will show a flatter slope than when the two
segments are further apart. This evidence suggests the

majority of dividend capture stocks are found in decile 9.
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The predicted effect of the Tax Reform Act is further
supported by two additional facts. First, in all but one
decile (decile 4), the slopes for the single regression line
are lower in 1988 than in 1987. Second, the intercept of the
single regression line moves up in 1988, from its position in
1987 for all but two deciles (deciles 3 and 4). Both these

changes are consistent with the effects of the Tax Reform Act

as drawn in figures 3.2 and 3.3.

Pooling time series and crossectional data do not however
improve the estimation of a kink in the data. The data still
show no evidence of a kink in the relation between

ex-dividend day returns and percentage bid-ask spreads.

An interesting result is the larger number of significant
Chow values for 1988 data, even in the absence of a large
number of significant positive slopes. This too is consistent
with the model of dividend capture. From figures 3.2 and 3.3,
the Tax Reform Act causes dividend capture to be attractive
in a smaller group of lower transaction cost stocks in 1988.
This could explain both the fewer significant positive
slopes, as well as the larger number of significant Chow
statistics for 1988. THis is because as the kink moves
leftward, fewer stocks lie along the sloped segment while
more stocks lie along the flat segment. This has two effects.

First it reduces the slope and significance of the single
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regression line . Second, it can result in a more significant
Chow value if the flat segment now contains enough stocks to

cause detection of a regime separate from the sloped segment.

An unexpected result is the significant negative slope of
the single regression line for decile 10 in both 1987 and
1988. In the next chapter I lock at the underlying effects of
dividend yield, within each decile, to see if some of the

unusual results in tables 7.21 and 7.22 can be better

understood.

7.4 Testable Implications of the Tax Reform Act

The previous results show a two phased regression cannot be
fitted to the data as predicted by the theory. This preempts
using the Tax Reform Act to test for a leftward kink in the
data, as detailed in Chapter 6. The fact that a two phased
regression cannot be fitted to the data does not necessarily
mean that ex-day returns are not set in accordance with the
theory. The problem may be one of measurement. The
relationship may be too weak or the effects of varying
dividend yield, tax clienteles and holding costs could be
causing the two segments of the model to be such broad bands

that fitting a two phase regression does not yield any

fruitful results.
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If the above is true, and the model does still underlie
observed ex-day returns, I can still test for the effects of
the Tax Reform Act by looking at mean ex-day returns in the
lowest and highest transaction cost quintiles. This can yield
significant results even when the two phase estimation
failed. This is due to two reasons. First, any effects of a
stratification by transaction costs are likely to be
strongest at the two extremes of the transaction cost
spectrum, i.e. the difference between the lowest and highest
transaction cost categories would be more pronounced than
between adjacent groups. Second, the Tax Reform Act implies
movements in ex-day returns from 1987 to 1988. This bypasses
the confounding effects of multiple dividend yield, tax
clientele and holding costs. Even if more than one set of
lines underlies ex-day returns, each set moves in the
direction predicted by the model. And while in the middle
range of transaction costs, stocks do not clearly belong to
either the sho:t term traders segment or the long term
marginal investor segment of figure 2.1, at the lowest and
highest transaction cost quintiles the separation would be
more complete. In other words, the lowest transaction cost
quintile should include a large proportion of dividend
capture stocks while the highest transaction cost quintile
should represents stocks whose ex-day returns are set by long
term marginal investors. And even if more than one dividend

yield, tax clientele or holding cost group occurs in the
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pictures shown in figures 2.1 and 2.2, the ex-day returns for
quintile 1 should all shift down in 1988 as a result of the
Tax Reform Act. Similarly ex-day returns for quintile §

should all shift down in 1988 as a result of the Tax Reform

Act.

The theory thus suggests that mean ex-day returns for the
lowest quintile should move upwards as a result of the Tax
Reform Act and mean ex-day returns for the highest quintile

should shift down as a result of the Tax Reform Act.

Table 7.23 reports the result of the test for an upward shift
in mean ex-day returns for transaction cost quintile 1 as
predicted by the model. In all but one decile {(decile 4) the
movement is in the predicted direction. However, only three t-
statistics are significant. Higher t-statistics are found in

the higher dividend yield deciles.

Table 7.24 reports the result of the test for a downward
shift in mean ex-day returns for transaction cost quintile 5.
Here the results are not supportive of the model. In six
deciles (1,2,3,4,7, and 10) the movement is actually upwards,

however it is not statistically significant.

The results of separate t-tests on mean ex-day returns in

transaction cost quintiles 1 and 5 are therefore mixed. Mean
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ex-day returns in the lowest transaction cost quintiles do
shift up as a result of the Tax Reform Act as predicted by
the model, but mean ex-day returns for the highest
transaction cost quintile do not move significantly in either

direction.

The above are results of separate t-tests on mean ex-day
returns in transaction cost quintiles 1 and 5. I next test
for the joint upward and downward movement in mean ex-day
returns for stocks in transaction cost quintiles 1 and 5.

To test this joint movement, I calculate a new statistic for

each dividend yield decile. This statistic, d is given by:

d = A - Ags

where:
Aqr = Hgsqr - Mgrar
Ags = Mggqs - Ms7as

and:
Hg7q1 = mean ex-day return in 1987 for quintile 1
Mg7qs = mean ex-day return in 1987 for quintile 5
Mggq1 = mean ex-day return in 1988 for quintile 1
Hgsqs = mean ex-day return in 1988 for quintile 5
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The statistic d increases as mean ex-day returns for quintile
>l shift up in 1988 compared to mean ex-day returns for the
same quintile in 1987. The statistic d also increases as mean
ex-day returns for quintile 5 shift down in 1988. A positive
d is thus in accordance with the effect of the Tax Reform Act-
if returns are set as suggested by the model in this

dissertation. Specifically, the testable hypotheses are:

Hg: d<20

Hy: d>0

The test for significance of the above hypotheses requires
the use of a randomizing procedure. The randomizing involves
allocating the data arbitrarily between 1987 and 1988. This
allows testing whether the measured effect is indeed due to
the effect of the time element, and hence due to the effect
of the Tax Reform Act. For example, the data set for dividend
yvield decile 9 contains 165 observations. Out of these 60
belong to 1987 and 95 to 1988. The value of d is calculated

first using these 'true' yearly classifications.

To obtain a distribution of the 4 statistic, a random number
is assigned to each record in the above set. After sorting by
this random number, the first 65 observations are tagged as

belonging to 1987 and the last and remaining 95 observations
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are tagged as belonging to 1988. The test statistic is now
recalculated as before but with the new randomly assigned
yvearly classifications. This procedure is repeated 1000 times
to obtain a distribution for the statistic d. These d values
are sorted and the significance of the original 'true' d is

simply read off from the sorted list of d values obtained via

randomization.

The significance levels for the separate tests cannot be
compared to the significance levels for the joint test. This
is because the separate tests are conducting using a
t-statistic and assuming the ex-day returns in 1987 and 1988
are independent. If the ex-day returns in the two years are
positively related, then the t-values would be biased
upwards. The joint test makes no such assumptions, it uses a

randomization experiment to determine significance levels.

Table 7.25 contains the results for the above test. The table

lists decile #, Hggqi, Mg7q1s Mg7qs: Hgsasr Aqi: Ags, 4 and the

significance level of d for rejecting the null hypothesis. In
four out of the top five dividend yield deciles, the
movements in mean ex-day returns are in accordance with the
effects of the Tax Reform Act if observed ex-day returns are
determined by the model laid out in this dissertation. In

these deciles (deciles 6, 8, 9, and 10) the d-statistic is
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significant at at least the 10% level.

These results are consistent with the original premise of
this dissertation with respect to testing the effects of the
Tax Reform Act. That original premise stated that without
stratifying stocks by transaction costs, any tests that use
movements in mean ex-day returns would lack power in
differentiating between the effects of dividend capture and

tax penalties.

To make this point clearer, I combined transaction cost
quintiles 1 and 5 and tested for a downward shift for these
stocks in mean ex-day returns from 1987 to 1988. A downward
shift is consistent with the Tax Penalty model of ex-dividend

day returns. For this test I calculate a g-statistic as

follows:

g = Hg7 - Hgs

where:

Hg7 mean ex-day return in 1987 for quintile 1 and 5

Hgs mean ex-day return in 1988 for quintile 1 and 5

According to the Tax Penalty hypothesis the testable

hypotheses are:
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A simple t-test could be used to test for significance.
However, to be able to compare this test with the test of the
dividend capture model of table 7.25, the same randomizing
procedure is used to test for significance. The results for
this test are shown in table 7.26. None of the deciles show a
movement in mean ex-day returns that would cause rejection of
the null hypothesis that ex-day returns do not decrease as a
result of the Tax Reform Act. This test provides additional
support for the proposition that observed ex-dividend day
returns are set in accordance with the model laid out in this

dissertation.

There is another interesting result in table 7.26. Not only
is the g-statistic not significant in a one tailed test for a
downward movement in ex-day returns, it is in fact not
significantly different from zero in any of the ten deciles.
This means that when we combine transaction cost quintiles 1
and 5, average ex-day returns show no significant effect of

the Tax Reform Act of 1986.

It should be pointed out that significant results for the

test of the model of dividend capture in table 7.25 do not
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depend on opposing movement in mean ex-day returns for
quintiles 1 and 5. Even if only one of the quintiles moves
significantly in one direction, the results could be as
obtained. However the means in table 7.25 show that in four
deciles (decile 5,6,8 and 9) the d-statistic is the result of
opposing movements in the mean ex-day returns for quintiles 1
and 5. These movements are in the directions predicted by the
dividend capture model. This is especially true for dividend
yield decile 9, where the d-statistic has large contributions
from both the upward movement in quintile 1 as well as the
downward movement in quintile 5. Given these opposing
movements a joint test for the upward movement in quintile 1
and the downward movement in quintile 5 is more powerful than

two separate t-tests on quintiles 1 and 5.

7.5 Identity of Short Term Traders

In the empirical section it was suggested that the intercept
of the first segment of the two phase regression could
provide a test for the identity of short term traders. If the
intercept moved up as a result of the Tax Reform Act then it
could be concluded that corporations were short term traders.
If the intercept stayed unchanged then it would imply that

dealers were short term traders.

Even in the absence of a kinked regression, the test may
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still be attempted by looking at the mean ex-day returns for
the first quintile by percentage bid-ask spreads. As stated
previously, the lowest transaction cost quintile contains
stocks that are among the most likely to attract short term
traders. If the mean ex-day returns for this quintile shift
upwards it may be concluded that corporate short term traders
affect a significant number of these stocks*' ex-day returns.

The test then for corporate short term traders is:

Ho: Hggqr < Hgrq1

Ha: Hggqr > Hgyql

where:

Hg7q1 mean ex-day return in 1987 for quintile 1

Hggq1L mean ex-day return in 1988 for quintile 1

Table 7.23 already contains the results for this test. In all
but one decile (decile 4), the mean ex-day return moves up
as a result of the Tax Reform Act, which is consistent with
short term corporate traders. However, for only three of the
deciles the movement is significant at at least the 10%
level. The above results provide some, but not overwhelming
support for the proposition that, when short term trading

occurs, the marginal short term traders are corporations and
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not dealers.

7.6 Identity of Long Term Marginal Investors

In the section 6.7 it was also suggested that the intercept
of the second segment of the two phase regression could
provide a test for the identity of long term marginal
investors. A significant positive intercept would indicate
individuals as long term marginal investors while a
significant negative intercept would indicate that

corporations were the long term marginal investors.

Despite the absence of a kinked regression, I can
nevertheless still examine this issue by looking at the mean
ex-dividend day return for the highest transaction cost
quintile. This quintile is expected to contain most of the
stocks for which long term marginal investors are setting ex-
day returns. Thus if the mean ex-day return is significantly
positive it suggests that individuals are long term
investors. On the other hand if mean ex-day returns are
significantly negative, it suggests corporations are the

marginal long term investors in those stocks.

The results of this test on 1987 data are shown in table
7.27, and the results for 1988 data are shown in table 7.28.

For 1987, deciles 6 and 9 show a significantly positive mean
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ex-day return. For 1988 deciles 4, 6 and 7 show a
significantly positive mean ex-day return. In both years
decile 10 has significantly negative ex-day returns. In all
other deciles the mean ex-day returns are not significantly
different from zero. For these deciles the means, though not
significantly different from zero, are almost always

positive.

The evidence suggests strongly that in the highest dividend
vield decile (decile 10) corporations are the long term
marginal investors. The evidence also suggests, though less

strongly, that in other deciles long term marginal investors

are individuals.

7.7 Summary and discussion of £findings

The results from the initial tests show little evidence of
the kind of kink hypothesized in the theory section. Some
evidence of dividend capture in the shape of a positive slope
of the single regression line of ex-day returns against
percentage bid-ask spreads is found for 1987 and 1988. Such
indirect evidence is stronger in 1987 than in 1988, which is
consistent with the hypothesis that the Tax Reform Act of

1986 decreased incentives for dividend capture trading.

Further, the tests that show that the lowest and highest
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transaction cost quintiles have opposite movements in mean ex-
day returns as a result of the Tax Reform Act provide
additional indirect evidence supporting not only the presence
of dividend capture but also the model of observed ex-day

returns developed in this dissertation.

The support for the model is, however, not strong enough to
allow separating all the stocks into two groups, one group
containing stocks which are the targets of dividend capture,
and the other group containing those stocks whose ex-day
returns are set by long term marginal investors. The essence
of the results seems to be that the model of dividend capture
is supported indirectly, but that the data are too noisy for
the application of a kinked regression line as suggested in

the original empirical tests.

One possible explanation relates to the fact that bid-ask
spreads do not represent the full costs of transacting.
However since bid-ask spreads are a major component of full
transaction costs, stratifying stocks by percentage bid-ask
spreads approximates but does not achieve true ordering of

the stocks by full transaction costs. This approximate
ordering may be good enough to obtain positive slopes when ex-
day returns are regressed against percentage bid-ask spreads,

but the ordering is not true enough to yield the two phase

relationship.
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Another possible explanation is that ex-post ex-day returns
are too poor a proxy for ex-ante expected ex-day returns, and
it is ex-ante expected ex-day returns which form the basis of
the short term traders decision to enter the market. In this
regard, Grammatikos (1984) looks at unexercised options on
the ex-dividend day to gauge expected ex-day returns. His
results show this proxy is no better than using actual ex-

post ex-day returns.

Focusing on the lowest and highest transaction cost quintiles
also provides tests for the identity of both short term
traders and long term marginal investors. The evidence
supports the idea that dividend capture is done by
corporations, i.e. corporations are the short term traders.
Note, these results are for data from which I have excluded
targets of Japanese life insurance companies. The evidence
further suggests that in all but the highest dividend yield
stocks, the long term marginal investors are individuals. In
the highest dividend yield decile the evidence strongly
suggests that corporations are the long term marginal

investors.
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CHAPTER 8. EXTENSIONS
8.1 Dividend Yield Clienteles

In spite of controlling for the effects of dividend yield,
clientele shifts can still interfere with the results. If
clientele shifts do occur, i.e. if at some level of dividend
yield the marginal investors changes from one tax bracket to
another, the results may be effected because such a shift can
occur within the dividend yield deciles' boundaries. In other
words, unless dividend clientele shifts are perfectly aligned
with the dividend yield decile boundaries, such clientele
shifts mean that in at least some of the deciles, there are
two (or possibly more) sets of marginal investors, each with

a different value of R:.

To be able to test the model accurately, I must ensure that
tax clientele shifts do not occur within my dividend yield
deciles. I therefore realign some dividend yield group
boundaries to correspond to tax clientele shifts. I cannot
any longer call these groups deciles, because now the
boundaries have been moved to correspond to clientele change
levels, with unequal number of observations in each group.
This should not pose any problems for the direct test of
dividend capture within each year, but it makes it difficult

to test tax reform implications between years, as dividend
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yvield groups now correspond to different dividend yield
ranges. However, when comparing results for 1987 and 1988, I
can take sections of the dividend yield groups such that each

section contains the same range of dividend yield for each

year.

To investigate if such clientele shifts do indeed occur, I
intend to use a variation of the program which fits a two
phase regression to each dividend yield decile. In that
program the data are sorted by transaction costs and for each
data point a switch in the regression relationship is
assumed, and the fit for two regressions is compared with the
fit with a single regression. The point with the best
improvement over the single line is taken as the point where
a change in regression relationship occurs. Since the program
always vields a switch point, a Chow test is performed to

gauge how significant the change in relationship is.

To test for tax clientele shifts, the above procedure is
applied to data sorted by dividend yield. From the theory
section, dividend capture effects may be present, and would
interfere with the detection of clientele shifts. However the
two effects differ somewhat. Dividend capture effects are
almost always continuous, and even when at some level of
dividend yield ex-day returns change from being set by long

term investors to being set by short term traders, the two
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segments are joined at the split point. In the case of a tax
clientele shift, on the other hand, the two segments are
discontinuous at the switch point, with the segment
corresponding to the higher dividend yield values lying below
the segment corresponding to the lower dividend yield values.
This follows from our expectation of the tax clientele effect
that higher tax bracket investors are likely to prefer lower
yield stocks and lower tax bracket investors are likely to
prefer higher dividend yield stocks. For this reason instead
of controlling the data for transaction cost deciles and
using the whole range of dividend yields, I will still

control by dividend yield daciles, and simply sort the data

by dividend yield. The result is that a significant two phase
relation will only show up when there is a clientele shift,
and the dividend capture effects of varying dividend yield
will not interfere with the measurement of tax clientele
shifts. If significant clientele shifts are found, then the
boundaries of the dividend yield groups in which they occur
must be altered so that the clientele shift corresponds with

the new boundary of the dividend yield group.

Results of this test for 1987 are shown in table 8.2 and for
1988 in table 8.3. The first noteworthy point is the
significant negative slope for the tenth decile in both
years. The single line regressing ex-day returns against

dividend yield (not against percentage bid ask spreads as



163

before) yields a significant negative slope for the data in
decile 10 during 1987 and 1988. Due to the positive
correlation between dividend yield and percentage bid-ask
spread (price is the denominator for both) such a significant
negative slope interferes with the measurement of my model
for the tenth decile. The reason why the slope is significant
in decile 10 and not in other deciles is due to the large
range of dividend yield, in decile 10. This decile lumps
together dividend yields between .020949 and .l. Compare this
large range to the range for the adjacent decile 9, which is
from .015647 to .020948. There is no way around this problem,
except ignoring the findings for decile 10. The important
point is that the results for decile 10 in table 7.21 and
table 7.22 do not refute the model of dividend capture. This
is because the significant negative relation in tables 8.2
and 8.3, between dividend yield and ex-day returns, underlies
the unexpected negative slopes in tables 7.21 and 7.22,

between ex-day returns and percentage bid-ask spreads.

The other result in these tables is the presence of some
significant Chow statistics. As stated previously a
significant change in regression regimes when the data are
sorted by dividend yield may be indirect evidence of tax
clientele shifts. In any case, whatever the reason for these
regime changes, they could interfere with the estimation of

my model. The boundaries of the dividend yield groups (which
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cannot now be called deciles) should be altered to correspond

to the regime changes in tables 8.2 and 8.3.

In table 8.2 a significant Chow is observed in decile 5, and
a high Chow, though not significant at the 10% level, is
observed in decile 2. I use the last column in this table,
which gives the dividend yield wvalue corresponding to the
change in regime, to redraw dividend groups 1,2,5 and 6 along

the following dividend yield boundaries:

Group 1. dividend yield 0 to .00295
Group 2. dividend yield .00296 to .00515
Group 5. dividend yield .00647 to .0075¢9
Group 6. dividend yield .00760 to .00762

Similarly in table 8.3 a significant Chow statistic is
observed in decile 6, and another high Chow value, though not
significant at the 10% level is observed in decile 8.
Consequently groups 6,7 and 8 are reconfigured with the

following dividend yield boundaries:
Group 6. dividend yield .00748 to .01077
Group 7. dividend vield .01078 to .01186

Group 8. dividend yield .01187 to .01733

With these new boundaries the original two phase regression



165

(with percentage bid ask sequence) was rerun for 1987 and
1988. The results are contained in tables 8.4 and 8.5. The
old results are largely unaffected by the re-drawing of
boundaries. In both tables 8.4 and 8.5 there is not a single
dividend yield group where a previously insignificant
parameter becomes significant or vice versa. Further the

estimates of the parameters are little affected.

Summarizing the results of this section, I £ind that only in
deciles 7 and 10 in 1987, and decile 10 in 1988 does dividend
yvield have an effect significant enough to interfere with the
estimation of dividend capture effects. In these deciles the
tests of dividend capture cannot be applied, and the results
of dividend capture in these deciles should be ignored. In
all the other deciles, however, dividend yield effects, due
to tax clientele changes or otherwise do not interfere with

the tests of dividend capture.

8.2 Residual variance and Total Variance

It was stated in a previous section that holding costs
include the costs of maintaining an undiversified position in
dividend capture stocks. Below, I seek to explain why these
costs are related directly to the residual variance of the

stock obtained from fitting a single factor market model to

stock returns.
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If the short term trader is fully diversified, any risk from
price changes is compensated for in the expected return of
the stock. To understand the effects of an undiversified
position I need to look separately at the two components of
price risk; systematic risk and unsystematic risk. The
systematic risk represents price changes due to market
factors and is directly related to stock beta; a measure of
how the stock price varies with respect to the market. On the
other hand the unsystematic risk represents the part of price
variation that is unique to the stock and is not related to
market wide factors. The variance of the error term from the
single factor market model (residual variance) is thus a

measure of the unsystematic risk.

Whether diversified or not, traders are always compensated
for the systematic component of price variation. This is the
risk that is priced in the market. On the other hand the
unsystematic risk reduces to zero in a fully diversified
position, and that is why it is not priced in the market. The
trader is therefore not compensated for any portion of
unsystematic risk. By holding an undiversified position the

trader bears extra costs due to non-zero unsystematic risk.

Putting it another way, if the holder is fully diversified,
there are no holding costs, from either systematic or non-

systematic risk. However if the holder is not fully
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diversified, it is the unsystematic component of risk that is
not being rewarded, resulting in holding costs. The costs
could be from the use of hedging strategies, or they could
arise from maintaining an unhedged position. The costs of
using a hedging strategy may be increased due to the
regulatory requirement for the position in the dividend

paying stock to be 'at risk' to qualify for the 70% tax

deduction.

Since residual variance is a measure of unsystematic risk,
holding costs can therefore be expected to increase with
residual variance. With respect to figure 2.1, it means the
sloped segment shifts up with increasing residual variance.
This would confuse my tests of the model, because as with
dividend yield, I have more than one set of lines underlying

the data sample.

To attempt to f£ix the position of the sloped segment, I must
control for residual variance in much the same way-as the
data were split into dividend yield deciles to control for
the effect of varying dividend yield. For residual variance
however, splitting the data into residual variance deciles,
within the existing dividend yield deciles leaves too few
data points in each category. To maintain both a large enough
sample and to control for residual variance effects, the data

were split into residual variance quartiles.
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Tables 8.7 through 8.10 contain the results for 1987 data.
The results appear to be no better than the results without
dividing the data into residual variance quartiles, as in
table 7.21. Tables 8.11 through 8.14 contain the results for
1988 data. Again the results are no improvement over table

7.22, which contains 1988 data without dividing into residual

variance quartiles.

One way to interpret these results is that residual variance
does not significantly effect holding costs. This would imply
dividend capture traders maintain diversified portfolios of

dividend paying stocks.

There is additional recent evidence on the effect of holding
costs on ex-dividend day returns. Eades, Hess and Kim in a
1991 wWorking Paper show that the opportunity cost of the
funds invested in a dividend capture position are a part of
holding costs. The authors show a time series relation exists
between ex-day returns and the T-Bill rate. In effect, as the
interest rate rises, increased holding costs shift the sloped

segment in the model upwards, thereby raising ex-day returns.

8.3 Comparing Tax Regimes: Looking at 1983 Data

The absence of strong support for dividend capture during

1986, 1987 and 1988 may be the result of changes in the tax
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laws not only during 1986-87 but also during 1984. It was the
Tax Reform Act of 1984 that increased the minimum holding
period from 16 to 46 days. For this reason, I compared
results during 1987 and 1988 with results for 1983. The
problem is that bid ask spreads for those earlier years are
not present at the University of Washington. I obtained some
closing bid-asks for NYSE stocks from Fitch Data Group, 130

Ceder Street, New York, NY 10006.

The data obtained from Fitch are not in machine readable
format and need to be punched in. For this reason, only three
dates during the first quarter of 1983 were purchased. The
data for each date are in the form of sheets with closing bid-
asks on that date for all NYSE stocks. Data for January 14,
February 15 and March 15, 1983 were purchased. These data
were used to obtain an average price and an average
percentage bid-ask for each stock during the first quarter of
1983. Ex-day returns were calculated as for 1987 and 1988.

The data set for the first quarter of 1983 contains 895 ex-

dividend day returns.

Table 8.15 contains results for the two phased regression
performed on the 1983 data. There is no significant support
for dividend capture. The single regression coefficients are
not significantly positive, and no significant kink of the

form hypothesized by my model exists, The three significant
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Chow statistics are associated with changes in relationships

different from those hypothesized by the model.

The absence of better support for dividend capture in 1983
implies that the increased holding period after 1984 is not
responsible for the lack of support for dividend capture in
the data for the years 1987 and 1988. The above statement
should be qualified slightly. The sample size for 1983 is
much smaller than the aggregate set for 1987 or 1988. Each of
the those sets, which show significant positive slopes are
about four times as large as the data set for 1983. This
smaller data size may be the reason for lack of significant
positive slopes in 1983. This lack of results in 1983 also
conflicts with the findings of Karpoff and walkling (1990},
where a positive slope is found for data containing
ex-dividend dates between 1974 and 1985. In any case the
important point is that the data for 1983, quarter 1 are not
significantly better in terms of support for dividend capture

than any quarter in 1987 or 1988.

8.4 Separating Public Utilities From The Sample

Reports in the financial press and anecdotal evidence suggest
dividend capture occurs more in the stocks of public electric
utilities than in other stocks. The reasons generally stated

are high dividend yield, stable dividend policy and low price
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variation.

Higher dividend yield means a higher expected abnormal ex-
dividend day return before short term traders enter the
market, implying higher profits to such short term trading. A
low price variation implies low holding costs if the dividend
capture position is unhedged. In terms of the model in this
dissertation both these factors imply higher profitability
for short term traders, and thus a higher incidence of
dividend capture trading. A stable dividend policy on the
other hand does not relate to any of the parameters of the
model and the model makes no theoretical prediction about the

effects of a stable dividend policy.

I used the Standard Industrial Classification codes (SIC
codes) to pick out the electrical utilities, SIC code 4911.
These include stocks which at some time were classified in
this category, but léter may have been reclassified into some
other combined utility category, e.g. combined Electrical and

Gas Utility. This category yvielded a total of 72 stocks on
the NYSE.

For 1987, the electrical utility category yielded 170 ex-day
returns. Table 8.16 shows the results for this set. Most of
these ex-day returns (161 out of 170) are in deciles 8, 9 and

10, and so only these deciles are reported. The only
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difference is a slight increase in significance in the
positive slopes, and negative intercepts in deciles 8 and 9.
There is still no evidence of a kink in the data. Also as
before, decile 10 does not show a positive relationship
between ex-dividend day returns and percentage bid-ask
spreads. This result does support the idea that dividend
capture is no more prevalent in electrical utilities than in

other stocks with the same level of dividend yield.

For 1988, the electrical utilities category provides 172 ex-
dividend day observations. For 1988 there are no significant
positive slope coefficients. These results are even weaker

than the results of 1988 data for all stocks.

The results for electrical utilities further supports the
conclusions arrived at the end of section 7. There is some
evidence for dividend capture in 1987 in the form of a
positive relationship between ex-day returns and percentage
bid ask spreads. However, this relation is no more stronger
for electrical utilities than for stocks in general. The
evidence of short term dividend capture is weaker in 1988.

This is consistent with the effects of the Tax Reform Act of

1986.

The above tests were repeated for all utilities, which

include SIC codes from 4911 to 4971. This group contains 195
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stocks on the NYSE. For 1987 this group had 403 ex-day
returns. The results are shown in table 8.18, and are very
similar to those for electrical utilities. The whole category
of utilities shows evidence of dividend capture in 1987

similar to other stocks in general.

For 1988, this category had 395 ex-day returns. The results
are shown in table 8.19. These are similar to table 8.17 for
electrical utilities, and there is no significant positive
slope. The results show that for 1988 the utilities group
shows less evidence of dividend capture than other stocks in
general. This is unexpected. I conclude that contrary to
popular belief utilities are no more likely to be the targets
of dividend capture than non-utility stocks with similar

divided yields.

In terms of the model's predictions this is not such an
unexpected result. As stated utility stocks differ in that
they are high dividend yield stocks with low price volatility
and a stable dividend policy. The model does not predict any
effect from a stable dividend policy; dividends are captured
as and when available. As for high dividend yields, the tests
are performed on dividend yield deciles. The effect of
dividend yield within each decile is the same whether the
stock is from the utility group or not. Although price

volatility could conceivably effect ex-day returns through
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the holding cost parameter in the model, the results of

section 8.2 show such no evidence of such effects.

8.5 Anecdotal Evidence

The unexpected lack of support for dividend capture in the

data prompted a desire to investigate anecdotal evidence from

potential short term traders.

The most effective way of obtaining this was thought to be a
questionnaire addressed to corporate treasurers. This
questionnaire is attached as appendix A. It attempts to gauge
the extent of short term dividend capture performed by

corporations.

The questionnaire was addressed to 205 of the Fortune 500
companies. The largest 240 companies were looked at from the
compact disclosure disk in the University of Washington
business library. Out of these 240, full mailing addresses

and names of officers were found on only 205.

Responses were obtained from 108 firms. all but two reported
that they had not participated in dividend capture trading
over the last twelve months. This is consistent with the idea
that the removal of asymmetric taxation on income and capital

gains has greatly reduced or even eliminated dividend capture
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trading by corporations.

It should be pointed out that since provisions of the tax
laws are specifically aimed at eliminating or greatly
limiting short term dividend capture by corporations, there
may be a strong unwillingness to admit to short term dividend
capture on the part of corporate treasurers. The survey thus
has rather limited value in gauging the extent of short term

capture undertaken by corporations.
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CHAPTER 9. CONCLUSIONS AND SUGGESTIONS FOR FUTURE

RESEARCH

The model of observed ex-dividend day returns provides two
distinct tests of dividend capture. First the model suggests
that ex-day returns should lie in two distinct regimes when
the data are sorted by percentage bid-ask spreads. The first
regime contains stocks that are the targets of short term
trading, and for which ex-day returns vary directly with
percentage bid-ask spreads. The second regime contains stocks
for which ex-day returns are set by marginal long term
investors. Ex-day returns for the second regime do not vary
with percentage bid ask spread. Percentage bid-ask spreads
are the separating variable, with lower percentage bid-ask
stocks lying along the short term trader segment and higher

percentage bid-ask stocks lying along the long term marginal

investor segment.

Second, the model predicts that the Tax Reform Act of 1986
causes opposing movements in mean ex-day returns for the two
segments. Changes in corporate tax rates cause an upward
movement in ex-day returns when corporate short term traders
are setting ex-day returns. Changes in individual tax rates
cause a downward movement in ex-day returns when ex-day

returns are set by long term marginal investors.
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The first test thus consists of estimating a switching
regression for the data, after sorting by the independent
variable; percentage bid-ask spreads. The dependant variable
is abnormal ex-day returns. However, little evidence is found

of a two phased relationship as predicted by the model.

However, weak evidence of dividend capture is still found.
The evidence consists of positive slopes for the single
regression between ex-day returns and percentage bid-ask

spreads. This is similar to the results in Karpoff and

Walkling (1990).

The second test consists of estimating the significance of
both an upward movement in mean ex-day returns for low
transaction cost stocks and a the significance of a downward
movement in mean ex-day returns for high transaction cost
stocks. The lowest transaction cost (percentage bid ask-
spread) quintile is assumed to contain mostly stocks for
which short term traders are setting ex-day returns, while
the highest transaction cost quintile is assumed to contain
mostly stocks for which long term marginal investors are
setting ex-day returns. The empirical results support an
upward movement in mean ex-day returns for the stocks in
transaction cost quintile 1, as predicted by the model.
However, mean ex-day returns for the stocks in transaction

cost quintile 5 do not move down significantly:; in fact
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these returns do not show a significant movement in any

direction.

Weak evidence for dividend capture trading therefore exists
in two forms. First, the positive slopes in the higher
dividend yield deciles for 1987 and 1988 are consistent with
dividend capture. Second, the behavior of the mean ex-day
returns for the lowest and highest transaction cost quintiles
is in accordance with the predictions of the Tax Reform Act
only if at least some stocks' ex-day returns are being set by

dividend capture traders.

The evidence for dividend capture is strongest in dividend
yield decile 9. Dividend capture may also be significant in
decile 10. One reason the decile 10 data do not support
dividend capture may be that the great range for dividend
yield in decile 10 means that dividend yield is not fixed,

and the model is miss-specified.

I also find that Electric Utilities®' stocks show strong
evidence of dividend capture. However these stocks are mostly
concentrated in decile 9, and are no more apt to be the

targets of dividend capture than other stocks with similar

dividend yields.

The model also suggests tests for both the identity of short
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term traders and the identity of long term marginal
investors. If corporations are short term traders, then the
model predicts mean ex-day returns for stocks in the lowest
transaction cost quintile will rise as a result of the Tax
Reform Act. As shown in table 7.23, this is the case. This
supports the proposition that short term traders are

corporations and not dealers.

The level of mean ex-day returns for stock in transaction
cost quintile 5 can be used to test for the identity of long
term marginal investors. By the Tax Penalty Hypothesis, if
individuals are long term marginal investors, then mean ex-
day returns in transaction cost quintile 5 should be
positive. On the other hand if long term marginal investors
are corporations, then mean ex-day returns in transaction
cost quintile 5 should be negative. The empirical tests on
1987 and 1988 data find mostly positive ex-day returns in
dividend yield deciles 1 through 9, but strongly significant
negative ex-day returns in dividend yield decile 10. The
evidence supports the notion that in the highest dividend
yvield stocks corporations are long term marginal investors,
while in all other deciles individuals are long term marginal

investors.

The fact that a two phase regression does not explain ex-day

returns even though indirect evidence of dividend capture is
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obtained suggests three possible measurement problems. First
is the problem of estimating a kink for aggregate data even
if each stock follows the constraints of the model. This
problem is the result of the confounding effects of dividend
yield, tax or other clienteles. The positions of the lines in
figures 2.1 and 2.2 change with changes in dividend yield,

tax brackets and holding costs.

The second problem relates to the choice of proxies.
Percentage bid-ask spreads are used to proxy for actual full
transaction costs, although these costs are only one
component of the full costs of transacting. Also, actual ex-

post ex-day returns are used to proxy for ex-ante expected ex-

day returns.

The third problem relates to the effect of information on
stock prices even on the ex-dividend day. These effects cause
errors in measuring the real ex-dividend effect which result
solely from the stock trading without the dividend. This
problem becomes less significant as the sample size
increases. In a large enough sample the effects of
information unique to particular stocks should cancel out and

only the ex-dividend effect is left.

Useful future research may focus on reducing the effects of

the above three problems. Although I attempted to fix the
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level of holding costs by controlling for residual variance,
the substantially fewer data points remaining in each decile
may hide the significance of this factor. Including execution
and other fixed transaction costs may provide a more accurate

proxy for total transaction costs.

The highest transaction cost quintile which represents stocks
for which long term investors are setting ex-day returns
could provide future tests for tax clientele effects. aAn
empirical investigation of tax clienteles that focuses on
stocks in this highest transaction cost category would be
largely free of the confounding effects of dividend capture

by short term traders.
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