INFORMATION TO USERS

This manuscript has been reproduced from the microfiim master. UMI
films the text directly from the original or copy submitted. Thus, some
thesis and dissertation copies are in typewriter face, while others may
be from any type of computer printer.

The quality of this reproduction is dependent upon the quality of the
copy submitted. Broken or indistinct print, colored or poor quality
illustrations and photographs, print bleedthrough, substandard margins,
and improper alignment can adversely affect reproduction.

In the unlikely event that the author did not send UMI a complete
manuscript and there are missing pages, these will be noted. Also, if
unauthorized copyright material had to be removed, a note will indicate
the deletion.

Oversize materials (e.g., maps, drawings, charts) are reproduced by
sectioning the original, beginning at the upper left-hand corner and
continuing from left to right in equal sections with small overlaps. Each
original is also photographed in one exposure and is included in
reduced form at the back of the book.

Photographs included in the original manuscript have been reproduced
xerographically in this copy. Higher quality 6" x 9" black and white
photographic prints are available for any photographs or illustrations
appearing in this copy for an additional charge. Contact UMI directly
to order.

University Microfilms International
A Bell & Howell Information Company
300 North Zeeb Road. Ann Arbor, Ml 48106-1346 USA
313/761-4700 800/521-0600



- A s ammAn. ..




Order Number 9312726

Dividends and earnings: Their effect on firm value

Murdoch, Alastair, Ph.D.
University of Washington, 1992

U-M1

300 N. Zeeb Rd.
Ann Arbor, MI 48106



an S mEE 2.




DIVIDENDS AND EARNINGS: Their Effect on Firm Value
by

Alastair Murdoch

A dissertation submitted in partial fulfillment

of the requirements for the degree of
Doctor of Philosophy

University of Washington

1992

Approved byM

(Chairperson of Supervisory Committee)

Program Authorized g .o, \
to Offer Degree U2 lr—ome ﬂ 4.4.__‘.1‘342&“)

o Syl 4, /972



In presenting this dissertation in partial fulfillment of the requirements for the Doc-
toral degree at the University of Washington, I agree that the Library shall make
its copies freely available for inspection. I further agree that extensive copying of
this dissertation is allowable only for scholarly purposes, consistent with “fair use” as
prescribed in the U.S. Copyright Law. Requests for copying or reproduction of this
dissertation may be referred to University Microfilms, 1490 Eisenhower Place, P.O.
Box 975, Ann Arbor, Michigan 48106, to whom the author has granted “the right
to reproduce and sell (a) copies of the manuscript in microform and/or (b) printed

copies of the manuscript made from microform.”

/: 4 « )M
Signaturem7

Date féﬂg/%/f?L




University of Washington
Abstract
DIVIDENDS AND EARNINGS: Their Effect on Firm Value
by Alastair Murdoch

Chairperson of Supervisory Committee:
Professor Robert M. Bowen
Graduate School of Business Administration

This dissertation investigates the relation between firm value, dividends, and earnings.
It develops a model of firm value which distinguishes between the operating activities
of the firm, in which the average return on investment exceeds the marginal return,
and the nonoperating activities, in which the average and marginal returns are equal.
Firm value is modeled as nonoperating assets plus the expected present value of
future operating cash flows less the expected present value of the effective tax cost
of future dividends. Differences in the tax treatment of dividends and capital gains
between individual and corporate shareholders allows agreement on the level of the
dividend payout rate to reduce agency costs. This agreement implies that firm value
will also be a concave function of the payout rate. Regressing the market value at
the ends of 1980 to 1987 of the common shares of 249 NYSE listed firms on proxies
for the model’s constructs yields parameter estimates generally in accordance with
the predictions of the model, except for the estimate on effective dividend tax cost.
Assuming that the ratio of dividends to persistent operating cash flow is intertem-
porally constant and that operating cash flow is expected to grow at a constant rate
implies that current dividends can proxy for both the expected present value of fu-
ture operating cash flows and the expected present value of the effective tax cost of
future dividends. Thus firm value equals nonoperating assets plus a multiple of div-
idends. This multiple, the dividend response coeflicient, is an increasing function of
the growth rate and a decreasing function of the dividend payout rate, the discount

rate used in the present value calculation, and the effective tax rate on dividends.
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Tests using the 1980-87 data of the same 249 firms generally support these predic-
tions, except that those relating to the effects of the discount and tax rates on the
dividend response coefficient are inconclusive.

The model is then used to analyze the effect of dividend and earnings announce-
ments on firm value. The dividend and earnings response coefficients are shown
to vary depending on which variable is announced first, and to vary as the rates
noted above vary. Tests using quarterly 1981-87 data of 270 NYSE listed firms show
marginally significant differences in the magnitude of the response coefficients due
to the relative timing of the earnings and dividend announcements. The tests do
support the predictions that the response coefficients would be larger the larger the
growth rate and the smaller the interest and tax rates. Support for the predictions
that the response coefficients would be smaller the larger the payout rate or beta is
weak.
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INTRODUCTION

This dissertation presents three papers on the effect of dividends and earnings on
firm value. Chapter 1 develops a model of firm value as an extension of the Miller and
Modigliani (1962) and Ohlson (1990) models. The paper uses the model to analyze
the effect on firm value of earnings and dividend announcements, including how this
effect varies depending on the order of the two announcements, on firm specific rates
(dividend payout rate, growth rate, discount rate), and on economy wide factors

(interest rates and differences in the tax rates on dividends and capital gains).

Chapters 2 and 3 develop and test hypotheses based on the chapter 1 model.
Chapter 2 examines the announcement date effects. Chapter 3 examines the relation
between annual dividends and firm value as well as the relation between firm value

and expected future cash flows and dividends.

In chapter 1, firm value is modeled as the expected present value of the firm’s
future cash flows less the tax costs to shareholders of expected future dividend dis-
tributions. Differences in the tax treatment of dividends and capital gains between
individual and corporate shareholders allows agreement on the level of the dividend
payout rate to reduce agency costs. This agreement implies that firm value will also
be a concave function of the payout rate. Assuming that future cash flows from op-
erating (real) assets are expected to grow at a constant rate permits firm value to
also be expressed as nonoperating (financial) assets plus a multiple of current divi-
dends. An analysis of the implications of earnings and dividends announcements on
shareholders’ expectations of the firm’s future cash flows and dividends and therefore
on firm value shows that the second announcement has less effect than the first, and
that the effect is an increasing function of the persistence of the earnings surprise and
the growth factor, and a decreasing function of the payout rate, the effective tax rate

on dividends, and the discount rate.

Chapter 2 develops hypotheses predicting variations in announcement date earn-

ings and dividend response coefficients as a function of: the relative timing of the two




announcements, and variations in firm specific and economy wide variables. Analysis
of the 1981-87 quarterly earnings and dividend announcements of 270 NYSE listed
firms provides evidence that (1) the dividend response coefficient (i.e. the effect on
firm value of an unexpected change in dividends) is greater than one; (2) the divi-
dend response coefficient exhibits considerable variability: the lowest quartile being
less than -9, and the highest quartile being greater than 26; (3) the earnings response
coefficient (i.e. the effect on firm value of an unexpected change in earnings) is greater
than zero; (4) the earnings response coefficient also exhibits variability: the lowest
quartile being less than -1.7, and the highest quartile being greater than 2.6; (5) the
dividend (earnings) response coeflicient when dividends (earnings) are announced be-
fore earnings (dividends) is larger than when dividends (earnings) are announced after
earnings (dividends), though the results are not always statistically significant; (6)
earnings and dividend response coefficients are larger, the larger the growth rate; (7)
earnings and dividend response coefficients are generally larger, the smaller the firm’s
beta; (8) earnings and dividend response coefficients are generally larger, the smaller
the dividend payout rate; (9) dividend response coefficients are generally larger, the
smaller the risk free interest rate; and (10) earnings and dividend response coefficients
are generally larger, the smaller the tax rate on dividends compared to the tax rate
on capital gains. The results suggest that in studies where the magnitude of the
earnings or dividend response coefficient is of concern, the researcher needs to control
for firm specific and economy wide variables and for the effect of other sources of
information on the response coefficients. Even in studies where only the sign of the
response coefficient is of concern, the researcher needs to consider the effect on the

power of the regression tests of this variation in the response coefficients.

Chapter 3 examines how dividends affect firm value in three situations. First,
when there are other sources of information about the firm’s future cash flows, div-
idends are predicted to be inversely related to firm value. In the regressions, actual
future cash flows and dividends proxy for currently expected cash flows and dividends.
Dividends so proxied and firm value are found to be positively correlated when fewer
than five years of future cash flows and dividends are used, but they are negatively
correlated when more than six years of future cash flows and dividends are used and

payout rates are also included in the regression.

Second, dividends are assumed to provide information about future operating cash
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flows. When firm value is regressed on dividends and there are no other proxies for
future operating cash flows in the regression, dividends are predicted to be positively
correlated with firm value. The results support this prediction.

Third, a similar positive relation between change in firm value and change in
dividends is hypothesized. The empirical evidence on this hypothesis is mixed.

The paper also hypothesizes that the dividend response coefficient (the relation
between firm value and dividends) when dividends provide information about future
cash flows should vary across firms. The empirical evidence supports the hypotheses
that the dividend response coefficient should be an increasing function of the dividend
growth rate and a decreasing function of the dividend payout rate. The evidence with
respect to the hypothesis that the dividend response coefficient should be a decreasing

function of the firm’s beta is mixed.
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Chapter 1
DIVIDENDS, EARNINGS, AND FIRM VALUE

1.1 Introduction

Casual observation of the financial press indicates that among the most commonly
reported announcements of publicly traded firms are those related to dividends and
earnings. Although publicly traded firms are required to report considerable addi-
tional accounting data quarterly to the Securities and Exchange Commission, the
financial press seems to focus primarily on dividend and earnings information.

Empirical studies (cited below) have reported positive correlations between a
firm’s earnings and its market value and between its dividends and its market value.
The studies have used the level of the variables, their first difference, and/or unex-
pected changes in their level. The relation between earnings and market value has
been examined both in event studies, which test the impact of earnings announce-
ments on common stock returns over a short period, typically a few days, and in
association studies, which test the correlation between earnings and market value
over longer periods, typically a year.

The seminal work demonstrating a significant association between earnings and
firm value was Ball and Brown (1968). Subsequent studies have documented that the
announcement of an unexpected increase in earnings increases firm value. Bowen,
Johnson, and Shevlin (1989) found the relation held even in the aftermath of the
October 1987 market crash. A summary of this literature may be found in Watts and
Zimmerman (1986 and 1990). Similar work in finance includes that of Divecha and
Morse (1983), who found that the announcement of dividend increases was associated
with positive abnormal returns during 1977-79. Patell and Wolfson (1984) found that
the stock market reacts within minutes to earnings and dividend announcements.

Few studies have considered the effect of both earnings and dividend announce-
ments. This is perhaps because early work by Watts (1973) on dividends and Gonedes
(1978) on earnings and dividends found no economically significant relationship be-

tween dividend changes and future earnings (given current earnings). Whatever the



reason, there appear to have been only six subsequent published studies in which firm
value has been related to both earnings and dividends. Table 1.1 summarizes these
studies.

Kane, Lee, and Marcus (1984) regressed cumulative abnormal returns on an-
nounced earnings divided by expected earnings from a time series model, percentage
change in dividends, and dummy interaction terms. Using 352 observations of con-
temporaneous quarterly earnings and dividend announcements in 1979-81 they found
that unexpected decreases in either earnings or dividends were associated with de-
creases in firm value. More importantly, their interaction terms, which were based on
whether the earnings surprise was of the same sign as the dividend surprise or not,

were generally more significant than were the percentage size of the surprises.

Kane, Lee, and Marcus examined the effect on firm value when the two announce-
ments were made within a few days of each other. In contrast, Aharony and Swary
(1980) studied 149 NYSE firms with dividend announcement dates from 1963-76 be-
ing at least 11 trading days apart from earnings announcement dates. They found
that abnormal returns were significant and in the same direction as the dividend
change regardless of whether earnings announcements preceded or followed dividend
announcements. Abnormal returns were insignificantly different from zero when the

announcement was for no change in dividends.

A working paper by Brown, Choi, and Kim (1992) examined the effect of dividend
and earnings announcements on firm value. Their empirical results show that the

second announcement is less informative than the first.

Livnat and Zarowin (1990) regressed annual cumulative abnormal returns for
1974-1986 on annual changes in components of the cash flow statement, including
dividends. They reported a significantly positive coefficient on dividends, and coeffi-

cients on cash flow components generally consistent with their hypotheses.

Easton (1985) regressed the 1962 values of 349 firms (other than financial and
insurance companies and utilities) on their 1962 dividends or on 1962 dividends and
1962 earnings. He used the present value of the dividend stream as a proxy for
firm value and found a (marginally significant) positive slope for dividends alone,
in apparent agreement with the results of the two previously cited studies. However
when he regressed this proxy for firm value on both dividends and earnings, he found a

significantly positive slope for earnings and a significantly negative slope for dividends.
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Similarly, Downes and Heinkel (1982) found that, after controlling for earnings, the
intention to pay dividends announced in the prospectus of an initial public offering
lowered the offering price.

Not only are there few empirical studies in which firm value, earnings, and div-
idends appear in the same equation, there are also few models on which to base a .
study of their relation. The models of Ohlson (1990b) and Miller and Rock (1985),
discussed in more detail in the following section, suggest that dividends provide little
information beyond that in earnings. Such an implication appears to be contrary to
the attention given to both announcements by the financial press and to the impli-
cations of the studies cited above.

The purpose of this paper is threefold:

1. to develop a model of firm value incorporating the information content of both

dividends and accounting data,

2. to examine the effect of the relative timing of earnings and dividend announce-

ments on firm value, and

3. to examine cross sectional and time series variation in the announcement date

earnings and dividend response coefficients.

The model is based on previous work by Miller and Ohlson. It differs from their
models in distinguishing between real (operating) and financial (nonoperating) assets
and between the effect on firm value of earnings and of dividends. Expanding on prior
work by Shleifer and Vishny (1986), the role of the dividend payout rate is explicitly
considered. .

The model merges financial economic theory with accounting terms and identities
to add precision to the notion that firm value is the present value of future cash flows.
It specifies which cash flows are most important and the direction and magnitude of
the response of (changes in) firm value to changes in the flows. It offers an explanation
for observing positive dividend response coefficients in some situations and negative
ones in other situations. |

The model is used to examine the effect on firm value of earnings and dividend

announcements. Consistent with the empirical findings in the Brown, Choi, and Kim



(1992) paper, the analysis here indicates that the second announcement has a smaller
effect on firm value than the first.

The effect on the announcement date dividend and earnings response coefficients
of changes in the dividend payout rate, the discount rate, the effective tax rate on
dividends, and the growth rate is then examined. The higher the dividend payout
rate the higher is the tax cost of the dividend, which dampens the increase in firm
value arising from the expected increase in future operating cash flows implied by an
unexpected increase in earnings. The higher is the dividend payout rate the lower
is the indicated increase in future operating cash flows implied by an unexpected
increase in dividends. The larger the discount rate, the lower the present value of
the indicated increase in future operating cash flows, and so the smaller the increase
in firm value. The higher the tax rate, the higher is the tax cost of the dividend,
which dampens the increase in firm value arising from the increase in earnings or
dividends. The higher the growth rate, the greater is the effect on future operating
cash flows of the increase in this period’s persistent operating cash flows indicated by
the unexpected increase in earnings or dividends, and so the greater is the increase
in firm value.

Collins and Kothari (1989) obtain similar results to those here for the effect on
the earnings response coefficient of changes in the discount rate and the growth rate.
Their study is based on earnings response coefficients obtained by regressing returns
over a year on unexpected earnings for the year (an association study); the current
analysis predicts variations in the earnings response coefficients obtained by regressing
returns on unexpected earnings on announcement days. No published work exists on

the variation in the dividend response coefficient.

1.2 Literature review

This section reviews and discusses previous models of the determinants of firm value

and the impact thereon of earnings and dividend announcements.

1.2.1 Firm value in a world of certainty

Miller and Modigliani (1961) argued that in an ideal economy firm value is the present
value of future cash flows. They defined (p. 412) an ideal economy to be one with




the following characteristics:

1. perfect capital markets where “no buyer or seller (or issuer) of securi-
ties is large enough for his transactions to have an appreciable impact on
the then ruling price. All traders have equal and costless access to infor-
mation about the ruling price and about all other relevant characteristics
of shares. No brokerage fees, transfer taxes, or other transaction costs
are incurred when securities are bought, sold or issued, and there are no
tax differentials either between distributed and undistributed profits or
between dividends and capital gains.”

2. rational behavior, so that “investors always prefer more wealth to less
and are indifferent as to whether a given increment to their wealth takes
the form of cash payments or an increase in the market value of their
holdings of shares.”

3. perfect certainty where every investor has complete assurance “as to the

future investment program and the future profits of every corporation.”

Firm value V can then be written as the present value of next period’s firm value
plus next period’s cash flows expressed either as dividends D to investors or as the
firm’s operating cash flow Y calculated as output less the inputs I for the following
period!:

Vie1 + Dy

TR
Vir1 + Vi

TF
Vi1 + firi(f) — L
TF

Vi =

where f is the firm’s production function relating output to the preceding period’s
inputs and rr > 1 is the risk free rate of return. Since the equation is recursive in
firm value V, firm value can be expressed as the present value of firm value at any

future date plus the present value of cash flows in the intervening period. Subject to

! Note that Miller and Modigliani assumed that the selection of inputs is independent of dividend
policy. If operating cash flow and dividends are not equal, the difference is assumed to represent
the proceeds of the issue of additional common shares or the cost of repurchasing common shares.



' certain regularity conditions, which Miller and Modigliani assert (p. 415) hold, the

expression can be taken to the limit as:?

-Dt+1 Dt+2 Dt+3
Vi = + =+ =
TF ’I'F 1‘F

ot .
= Z T‘;:JDJ'

j=t+1

0 .
= Y 'Y

F=t+1

+..

1.2.2  Firm value allowing some uncertainty

Some of the results obtained when the assumption of perfect certainty is dropped are
documented in Fama and Miller (1972). They show (p. 298-302) that by replacing

the perfect certainty assumption (# 3 above) with:

3'. investors have homogeneous expectations and are concerned with only

the mean and dispersion of the return on investments,
firm value is the expected value of next period’s firm value and dividends divided by
the ezpected return:

Et{VHq + Dg+1} + CO'U{V;+1 + Dt+1v Qt+1}
TF

Vi

Ef{Vis1 + Diyr}
E{resa}

where @ is the value of all assets in the market. The expected return on the investment

E.{ry1} is given by the capital asset pricing model, and is a function of the covariance
of the return on the investment in the firm with the market return.
Ohlson (1990b) derived a similar expression from a somewhat different set of

assumptions, namely:

1. perfect capital markets (as above);

2". uncertainty consists of a finite number of states, with probability II, >
0 that state s occurs;

3". no arbitrage, i.e. there does not exist a portfolio of securities which is

free (costless), but which generates a positive return in every state.

? The issue of the validity of taking the limit here is discussed later in this section.
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Note that the Fama and Miller result permits an (uncountably) infinite number of
states, but requires that the representative investor can assign a probability distri-
bution to their occurrence based on a finite number (specifically two) of parameters,
while the Ohlson result requires a finite number of states. Firm value from Ohlson’s

assumptions is then:

Vi

S{V,+ D,}R,

E{Vit1 + Dyja} + cov{Vips + Diyy, Qira }
TF

where V,+ D, is the liquidating dividend paid in state s in period t+1, R, is the period
t implicit price of a claim to one unit of liquidating dividends in state s in period
t+1, and @, = rrR,/Il, is the implicit price normalized by the state probability and
the risk free rate.

To generalize the model to several periods, Ohlson denotes the information avail-

able at date t as 2. Values and dividends are now a function of the information:

V(z) = Y [V(2t41) + D(ze41)|R(2415 7).

2t+1

Recursively substituting

R(Zt+u§zt) = Z R(Zt+u;3t+u—1)R(Zt+u—1;Zt)

2ttu=—1

gives

T
V() = 3 2. D(z)R(ziz)+ Y [V(2rs1) + D(zrs1)| R(zr415 2)
J=t+l 2 Ir41
ET: E{D;|2} + cov{D;, Q;|=}
i=t+l TF(J5 2)
E{Vry1 + Drpalz} + cov{Vrs1 + Dry1,Qre1|2e}
rr(T + 1;2,)

+

In Ohlson’s equation 1 (p. 657) he implicitly asserts that taking the limit as T' goes
to infinity causes the last term to disappear so that firm value depends on the stream

of dividends only.
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Ohlson argues that in general the adjustment for risk must occur in the numerator,
not in the denominator. However, he shows (p. 659) that if one assumes constant

expected returns: )
V(zt41) + D(2e41 _
E{ Vi) |z} =7

then firm value equals the stream of dividends discounted by a risk adjusted discount

rate:

T
V(zt) = Z Tt_JE{DjIZt} + 'I‘T+1E{VT+1 4+ DT+1|zt}
j=t+1

= Y [rr+ 0" E{D;|z}
j=t+1

where ¢ is the risk premium for the firm. Note again that the second equality derives
from taking the limit as T goes to infinity in the first equality, and assumes that
certain regularity conditions hold. The issue of the validity of taking the limit will be
addressed later; for the time being the discussion will assume firms have a finite life.

Ohlson argues (p. 666-669) that future dividends are the only relevant variable in
determining firm value. Miller and Modigliani (1961) argued that dividend policy is
irrelevant. Their argument assumes that dividend policy is independent of investment
policy, i.e. that the firm can issue or purchase common shares to equate the cash from
operations to that needed for investment and dividends. The argument is clear where
assumption 3 of perfect certainty holds. Once some uncertainty is permitted, then
dividends may provide information about future investment programs and profits. As
Miller and Modigliani stated [p. 430],

. in the real world a change in the dividend ... is often followed by a
change in the market price ... . Such a phenomenon would not be in-
compatible with irrelevance to the extent that it was merely a reflection
of what might be called the “information content” of dividends, an at-
tribute of particular dividend payments hitherto excluded by assumption
from the discussion and proofs. That is, where a firm has adopted a policy
of dividend stabilization with a long-established and generally appreciated
“target payout ratio”, investors are likely to (and have good reason to)
interpret a change in the dividend ... as a change in management’s views

of future prospects of the firm.
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1.2.3 The effect of “earnings” and “dividend” announcements

Miller and Modigliani’s point is discussed further in Miller and Rock (1985). Using
the same assumptions 1, 2, and 3’ as in Fama and Miller, cum dividend firm value in
a two period world is:

v = D1+E1{f:(f1)}

Note that Miller and Rock define negative “dividends” to be the proceeds of the issue
of additional common shares at the ex dividend price; while firm value is the value
of the firm to the original shareholders. The production function f is stochastic, and
has a positive expected first derivative and a negative expected second derivative.
Since dividends equal operating cash flow,® cum dividend firm value can also be

written as:
E I
Vi = fill)-5L+ M
Firm value is maximized if the marginal product at the optimal level of inputs I*

equals the discount rate, provided that average product at least equals marginal
product:

Il

E{f,(I1)}
I

roif B{f(I})} >

0 otherwise.

Prior to disclosure of dividends, cash flow, and/or inputs, expected cum dividend

firm value is:

Eo{Vi} = Eo{fi(lo)} - Eo{LL} + Eo{fz(ff’{Il})}

To reduce the number of expectations operators, Miller and Rock make the following

assumptions:

3 Recall that this equality is implicit in how dividends and operating cash flow have been defined
so far in this section.



4. Unconditional expected output is known to investors and intertempo-
rally constant,? i.e.

E{A(D)} = Eo{fa(I)}

Eo{f(I)},VI

5. Unexpected output is independent of the level of investment, but is

autocorrelated, i.e.

E{f(I) - Bo{f(D)}} = () = Eo{ f(1)}],VI

and the correlation or persistence factor 4 is known to investors.

Expected cum dividend firm value is now:

B} = E{f@) -5+ U

After the output is announced, cum dividend firm value is:

I+ Eo{f(I})} +1f1(%5) = Eol f1({3)}]

= f(lg)

The “earnings” announcement® effect is then:

- BV} = 1+ 1A(L) - Bo{AU))]

13

The earnings response coefficient, i.e. the effect of earnings on firm value, is 1 + 2.

Since “dividends” equal operating cash flow, unexpected dividends equal unexpected
earnings equal unexpected output, and the dividend response coefficient equals the

earnings response coefficient. Note also that if earnings are announced first, then there

is no dividend surprise and no effect on firm value when dividends are announced.

4E.g., the production function can be expressed as a known nonrandom function of the inputs I

which does not change over time plus (times) a stochastic term with mean zero (one).

5 Miller and Rock do not distinguish between earnings as defined by current FASB definitions and

earnings meaning output.
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Similarly, if dividends are announced first, then there is no earnings surprise and no
effect on firm value when earnings are announced. The earnings and dividend re-
sponse coeflicients are increasing functions of the persistence factor 7, and decreasing
functions of the discount rate ».

Miller and Rock note that the model developed so far assumes that the firm
chooses the optimal level of inputs which then determines the dividend level. Investors
planning to sell their shares have an incentive to bribe management to declare a larger
dividend, since this would increase their share value. The remaining shareholders
would also receive the larger dividend, but would lose in the longer run, since the
only way the firm can pay a larger dividend is to reduce inputs below the optimal
level. Miller and Rock argue that any solution to this problem will be characterized

by less than optimal inputs.

1.2.4 Discussion

The Miller and Rock model is unsatisfying for a number of reasons. It suggests that
the second announcement contains no information. As discussed in the introduction,
both Kane, Lee, and Marcus (1984) and Brown, Choi, and Kim (1992) found that
the second announcement did have an effect on firm value at least in some cases.
The model also implies (p. 1036) a 100% payout rate, i.e. that “dividends” equal
operating cash flow which equals earnings under assumption 4. Miller and Rock
have some discussion of these points (e.g. p. 1037), though their explanation mostly
involves noting that “dividends” mean any transactions between the firm and its
shareholders, i.e. “dividends” equal dividends less financings. Since they seem to
dismiss any empirical rejection of their model based on this definition of dividends,
it introduces another point of dissatisfaction, namely that their model may not be
refutable empirically. Finally, their statement (p. 1032) that uncertainty necessarily
prevents first best input selection cannot be left unchallenged.

As noted in the quote from the Miller and Modigliani paper, many firms have
target payout rates, which rates are generally much less than 100%. If operating
cash flow equals earnings, yet firms’ payout rates are less than 100%, then where is
the rest of the cash going? In the Miller models discussed above, the excess cash is
apparently used to purchase treasury shares. Yet there is no empirical evidence of

such large scale purchases. If the payout rate is measured relative to earnings, which
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are less than operating cash flows, then the excess cash could be being reinvested.
However, this suggests that the dividend payout decision and the input selection
decision are in fact one and the same decision, which is contrary to the evidence in
Lintner (1956) and Baker et al (1985). Therefore there must be another use of cash
not identified in these simple models. The excess cash could be used to redeem debt
or preferred shares, or it could be invested in zero net present value assets such as
Treasury Bills.® In the rest of this paper these net assets will be called nonoperating
or financial assets. Introducing this additional use of cash means that management
can be assumed to select the optimum level of inputs (i.e. investment in real assets)
that is determined using the firm’s production function, that it can then select the
level of dividends to pay, and that the remaining cash is invested in (or obtained
from, in the case that optimum investment in real assets plus dividends exceeds the
operating and nonoperating cash flow,) the nonoperating (financial) assets.

If a firm has a finite life, then cash flow not immediately distributed as dividends is
invested in nonoperating assets, which can be distributed in the liquidating dividend
at the end of the firm’s life. However, if the firm lives forever, which is what is implied
when firm value is equated to the present value of an infinite stream of dividends,’
then there may never be a liquidating dividend.

What is the effect on firm value of a change in the payout rate? The Miller
Modigliani dividend irrelevance theorem states that such a change should have no
effect. Asthe payout rate decreases, nonoperating assets and earnings increase, which
may imply an eventual increase in dividends. However, such an eventual increase
seems to result from an assumption not explicitly made in the above models, namely
that in the limit the ratio of dividends to some measure of income is greater than
zero. In the absence of such an assumption, it is possible that the present value of
the stream of future dividends decreases as the payout rate decreases, though firm
value measured in other ways® is unaffected.

The model developed in the following section attempts to measure firm value using

assumptions similar to those discussed above, but without the defects noted above.

8 As Myers and Majluf (1934) note, without the kind of a financial slack characteristic of assets
such as Treasury Bills, the firm may pass up positive net present value projects.

7 And implied in GAAP’s going concern assumption.

8E.g. as the present value of the firm’s future cash flows.
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Specifically, it retains either the Fama and Miller assumptions 1, 2, and 3’ or the
Ohlson assumptions 1, 2", and 3". It permits firm value to be expressed as a function
of financial (nonoperating) assets and either operating cash flow or dividends. It
shows that when dividends are announced after earnings (or vice versa) the second
announcement in general does have an effect on firm value (though the effect is smaller
than if the item had been announced first).

1.3 The model

This section develops a model of firm value as a function of cash flows, dividends,
and related parameters. The value of two unincorporated businesses, one with only
real assets, one with only financial assets, is first derived; then the businesses are
amalgamated into a corporation whose merged value is determined. Assume that the
businesses operate in an ideal economy with (limited) uncertainty implied by either
the Fama and Miller characteristics 1, 2, and 3’ or the Ohlson characteristics 1, 2,
and 3"”. Assume for simplicity that the proportionate interest in the businesses of

each of its owners does not change. Notation is summarized in table 1.2.

1.3.1 An operating company

Consider a business producing widgets. Assume periodic output is a stochastic, con-
cave function f of the input I.° Period t operating cash flow is the output at the end

of the period less the input for the following period: .
Y, = ft(It—l) = L.

The value of the business at time t is the present value of the future operating

cash flows:
Y1 Yo Yiis
i = B{——+—+—+.}
= E{Y Y} (1.1)
j=t+1

® More generally output could be a function of all previous inputs. Such a generalization would add
little to the insights of the model while considerably complicating the notation. The production
function is assumed to have a positive expected first derivative and a negative expected second
derivative.

e 4 o e B b o
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where » > 1 is the “appropriately risk-adjusted discount factor for the business’

expected garnings”m and E denotes the expectations operator. Value is maximized
if the marginal product at the optimal level of inputs I* equals the discount rate,

provided that average product at least equals marginal product:

Vi>0: B{fi (L)} = v if E{fin(Ii)} > rLy;
0 otherwise. (1.2)

*
Ly

Table 1.3 provides a numerical example. The production function!! is not stochas-
tic and does not vary through time:

ft+1(Ig) =-1.75 + 9.9 ].Og(It)

The optimum level of input determined by equation 1.2 is I = $9.00 which gives
output of $20.00. Firm value is $110.00, being the present value at a discount rate
of 10% of an annuity paying $11.00 at the end of each period forever. Note that the
higher the discount rate, the lower is firm value.!?

The business requires an initial investment of $9.00, which produces cash flow
of $11.00 each period forever. The book value of the business at the end of each
period is $9.00, the optimum input for the following period. The model does not
discuss how the initial entrepreneur obtained such a fortunate investment opportunity.
Presumably in reality, the production process summarized in the production function
requires a substantial investment of time and talent by the initial entrepreneur. Such
research and development costs might have appeared in the financial statements of
the business but, since they are constant sunk costs, they are ignored in the model.

Once the viability of the business has been established and the initial investments

made, the initial entrepreneur could sell the company to another investor for the firm

10 Assuming the discount rate » is intertemporally constant imposes constraints on how the prob-
ability distribution of the production function f can vary over time. See Ohlson’s comments
summarized previously. Assume without loss of generality that operating cash flow Y is com-
puted net of any tax on the business’ cash flow, and that the discount rate » is the appropriate
discount rate to apply to cash flows after allowiné for any capital gains tax applicable to receipt
of those flows.

11 See Varian (1984, P. 76) for a similar production function.

12The higher the discount rate, the lower the present value of each period’s cash flow. Higher
discount rates also imply lower optimum inputs which in turn imply lower periodic cash flows.
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value V' of $110.00. Since the book value immediately before this transaction would
still be only §9.00, the cost of the optimum input, the excess of the purchase price
over the book value, $101.00, would be recorded as goodwill. Note that the excess of
firm value over input cost is the same at the end of each period, but that generally
accepted accounting principles require the goodwill to be amortized to income over a
period not exceeding 40 years.!®

The model assumes that the input is selected at the end of each period, that
production occurs over the following period, and that the output is sold at the end of
that period. For most firms, production is continuous, with inputs being purchased
and output being sold more or less continuously. Moreover the required frequency of
purchase varies among inputs. Raw materials recorded as part of inventory may be
purchased weekly, while property and plant is purchased much less frequently, possibly
once a decade. Financial statements treat different inputs differently, purchase of
inventory being included in operating activities and purchase of property and plant
being included in investing activities. In this paper, all activities related to the
production function are classified as operating; all inputs are assumed to be purchased
at the end of an operating period and to be fully consumed by the end of the following

period.!

When the production function is intertemporally constant, period t earnings equal
period t operating cash flow. More generally, operating cash flow differs from earnings
by the difference between opening and closing inputs, since period t earnings equals

the output at the end of period t less the input at the beginning of the period:

ft(It-l) - It—l-

13 GAAP effectively assumes that the growth rate g of such an acquired business will always be
< 1. Goodwill is not the only intangible asset whose measurement subsequent to acquisition is
based more on a belief that it must have a finite useful life to be amortized to income than on an
attempt to estimate periodiéally its value to the business.

14 As noted previously, generalizing the production function so that output would be a function of the
inputs of several periods would add little to the model’s insights while considerably complicating
the analysis and notation. '
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Table 1.4 illustrates this difference. The production function is!®:
fe(l-1) = g°[0.30 — 8.65(¢ — 1)log(g) + 8.65log(1;-1)]

where the growth rate g = 1.07. The optimum level of input and output grow at
7% per period. Operating income differs from operating cash flow by the amount
of the increase in operating expenditures, which are the operating assets at the end
of each period. As in the previous table, operating assets are selected at the end of
each period in accordance with equation 1.2 to maximize firm value. Firm value V,
is the present value of the future operating cash flows. It is smaller the larger is the
discount rate.

Firm value grows each period by the growth rate. The larger is the growth rate,
the larger is firm value. The return is calculated as the operating cash flow which is
distributed to the owner plus the increase in firm value. Note that as a percentage of

opening firm value, the return equals the discount rate (not the growth rate).

1.3.2 An investment company

In the preceding subsection, the firm was assumed to invest in real assets, i.e. inputs
to a production function characterized by decreasing expected marginal returns. In
this subsection, the firm is assumed to invest in financial assets, i.e. inputs to a “pro-
duction” function characterized by constant expected marginal returns. Investment
in real assets can be thought of as investment in inventory, plant, and equipment; in-
vestment in financial assets can be thought of as investment in marketable securities.

Period t cash flow is the “output” determined by the “production” function & less
the input C for the following period:

Y: = hy(Ct-1) - G

The value of the business at time t is the present value of the future cash flows:

Yir Yo Y,
Vo = B{5+ 40+
= EB{ ) rY}

j=t+1

15 Note that setting ¢ = 1 would give a function whose form is similar to that used in the preceding
table.

L S G E— & s S P - - [, . PR
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where » > 1 is again the “appropriately risk-adjusted discount factor for the business’
expected earnings” and E denotes the expectations operator.® Value is maximized
if the marginal product at the optimal level of inputs C* equals the discount rate,

Vi >0: Efhy;(Chy) = v

But the expected marginal product is assumed to be constant, so that either any level
of investment C' is optimal or no investment is optimal. Assuming some investment

is optimal, then the “production” function must satisfy:

Ei{herj+1(Cors)} = Be{riyj41Ce5} = 1EBe{Cuis} = 7'C,

and firm value is simply*”:

.Vt——-ct.

By assumption, the nature of the investment business differs substantially from
that of the operating business. Its expected output rC, is related linearly to its input
C:, whereas the operating business’ output is related to its input I; by a stochastic
production function which may vary through time. For the investment business, ex-
pected average and marginal returns are equal; for the operating business expected
average return exceeds marginal return at the optimal level of input. For the oper-
ating business, there is a unique level of input (operating assets) each period which
is optimal; the model assumes that the rest of the preceding period’s output is dis-
tributed to the owner. For the investment business, any level of input (nonoperating
assets) is equally optimal; and so any part of the output can be distributed to the
owner. For both businesses, what is not distributed becomes the input for the foi-
lowing period, and the period’s cash flow equals the amount distributed. Firm value
equals both the present value of expected future cash flows and the present value
of expected future dividends. Output at the end of each period equals the amount
distributed at the end of the period plus the input for the following period. For the
operating business, the optimum level of inputs determines the cash flow which equals
the amount distributed; for the investment business, there is no optimum input level,

so that the amount distributed is not constrained.

18Y denotes the cash flow from investing in financial assets in this subsection only. In the rest of
the paper, Y denotes the cash flow from investing in real assets, as noted in table 1.2.

17 This is transparently obvious given Ohlson’s no arbitrage assumption.
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1.8.3 Combining the businesses

Assume the firm has two businesses: one investing in real assets (producing widgets)
and one investing in financial assets.’® The earnings, cash flows, and value of the firm

are the sum of the respective amounts of the two businesses!®:

Earnings: Xg = T;Ot_]_ et 01:-1 -+ ft(It—l) - It_]_

Cash flows: rnCi1—Ci+ Y,
Firm value: V; = C,+ E{ Z r7Y;} (L.3)
j=t+1

Table 1.5 continues the numerical example, though the firm’s initial equity is in-
creased to $18.41. The production function (for the operating portion of the business)
is the same as in the preceding table so that optimal inputs, operating cash flow, op-
erating income, and cash flow distributed are unchanged. The excess of the initial
equity over the initial optimum operating (real) assets is invested in nonoperating
(financial) assets. The example assumes that none of the nonoperating income is
distributed so that investment cash flow is zero. Firm value equals the value of the
operating business (as shown in the previous table) plus the value of the nonoperating
(financial) assets.

As before, firm value increases as either the growth rate increases or the discount
rate decreases. Return, which equals the cash flow distributed to the owner plus the
increase in firm value, is the same percentage of opening firm value as the discount
rate (not the growth rate). The 7.1% growth in firm value is a weighted average of
the growth rate for the operating business and the discount rate (which is the rate at
which the nonoperating (financial) assets grow); the weight is a function of the initial

endowments of operating and nonoperating assets.

18 Recall that although the expected marginal return on both investments is 7, the expected average
return on investing in real assets exceeds the expected marginal return, while the expected average
return on investing in financial assets equals the expected marginal return. The realized rate of
return on the financial assets in period t is .

1% Assuming their cash flows are uncorrelated. Note also that the value of the firm does not depend
on the expected rate of return of the investment business, provided that the rate is optimal for
the level of risk assumed.
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1.3.4 The effect of dividend and capital gain tazes

Assume the owner decides to incorporate the firm. Modify the perfect capital mar-
kets assumption 1 to permit a non-zero tax cost at some rate T to be imposed on
shareholders representing the difference between the tax rate on dividends and the
present value of the tax rate on the capital gains that the shareholders would other-
wise have incurred to obtain the same amount of cash when they needed it. Since the
value of the incorporated firm should reflect the tax cost, firm value from equation 1.3
must be adjusted by subtracting the present value of the dividend tax cost?? from
the assets held by the investment business (hereafter called financial or nonoperating

assets) and the present value of the operating cash flow:

o o
Vi = Co+E{Y Y} -EB{Y rD;T} (1.4)
j=t+1 j=t+1

Several comments on equation 1.4 are appropriate. In the ideal economy with
no effective tax rate on dividends (T = 0), investors have the same expectations
(assumption 3’ or 2") and compute the same firm value. More generally, the equa-
tion can be viewed as providing the value of a particular firm at a particular time
to a particular investor. Those investors who hold shares in the firm presumably do
so because their computation of the value of the firm equals or exceeds the market
value. Expectations of future operating cash flows and dividends vary among in-
vestors. Their discount rates also vary because of differences in their preferences for
current versus future consumption and their perceptions of the riskiness of the firm'’s
prospects.

Investors’ effective tax rate T on dividends will vary depending upon their tax
status, the dates at which they expect to realize cash from their investments, and the
dividend and capital gain tax rates in effect at the dates they need to realize cash on
their investment. Tax exempt entities such as charities and pension funds will have
zero effective tax rate on dividends. Individuals’ effective tax rate on dividends will be
positive and will be larger the higher the marginal tax bracket of the individual and
the greater the length of time between the date the dividend is received and the date

the cash is required for consumption. Miller and Scholes (1978) argued that investors

20 This point raises the question as to why firms incorporate or pay dividends. The latter question
is discussed in section 1.3.5.
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can shelter their dividend income by leveraging their purchases and can shelter their
capital gains by transferring their holdings tax free to spouses or children.

The sign of the effective tax rate on dividends for investors which are corporations
is unclear. Generally corporations face a lower tax rate on dividends received than on
capital gains realized. However if the date they expect to liquidate their investment
is sufficiently far in the future, the present value of the capital gains tax may be less
than the dividend tax.

Theoretically then, the sign of the effective tax rate on dividends, T, implicit in
firm value depends on the type of the marginal investor. The sign may be discerned
by observing the ex dividend date behaviour of share prices. If the share price were
to decline by less than the amount of the dividend, T' > 0 would be indicated. If the
share price were to decline by more than the amount of the dividend, T' < 0 would
be indicated. Most studies (e.g. Elton and Gruber, 1970) have observed evidence
consistent with the case T > 0, which is the assumed sign of T in the rest of the
paper.

Table 1.6 shows that increasing the effective dividend tax rate T decreases the
firm value and returns of the combined business. The accounting information given
in the rows labelled “operating revenue” to “equity” is the same as in table 1.5. Firm
value has decreased in each period by the tax cost which equals the dividend tax
rate times the value of the operating business. The change in time 0 firm value is
© $376.67 — $266.67 = $110.00 = 30% * $366.67; the change in time 1 firm value is
$403.34 — $285.63 = $117.71 = 30% * $392.34; and so on.

Table 1.7 shows that reducing the dividend payout rate (the percent of the op-
erating cash flow distributed to the owners) increases firm value and returns by de-
creasing tax costs. The operating cash flow retained increases each period’s nonop-
erating assets and investment income. The value of the operating business is still
reduced from that in table 1.4 by the dividend tax cost, but the value of the in-
vestment business is increased by the cash retained. Thus time 0 firm value equals
the nonoperating assets plus the time 0 value of the operating business less the div-
idend tax cost: $354.67 = $10.00 + $366.67 * [1 — .20 % .30]; the time 1 firm value is
$388.59 = $19.80 + §392.34 * [1 — .20 * .30); and so on.

Table 1.8 shows the effect of eliminating the growth in operations. Nonoperating

assets and firm value continue to increase because some of the operating cash flow and




24

all of the nonoperating income are retained and invested in nonoperating assets. Note
that the following relations hold regardless of the levels of the parameters assumed.
The percentage return, calculated as the return divided by the previous period’s firm
value, equals the discount rate. The growth in firm value is a weighted average of the
growth rate and the discount rate; the weight is a function of the initial endowment
of nonoperating assets, the payout rate and the effective tax rate on dividends.

Firm value as given in equation 1.4 equals the present value of expected future
dividends if the dividend payout rate on both operating and investing income is
positive. If either is zero, then the present value of expected future dividends misstates
firm value. For example, in table 1.5 dividends equal operating cash flow, but the
payout rate on the investment income is zero. Thus Y; = D, but firm value differs
from the present value of expected dividends by the amount of the nonoperating
(financial) assets.

Returning to the model, from equation 1.4 the standard result that firm value is

the discounted expected value of next period’s firm value plus after tax dividends can

be derived:

Vo = Co+E{ Y rY}-E{ Y DTy} (14)
j=t+1 J=t+1
Vi = Cor+ Eea{ Y 77V} - B { Y #*179D,T5}
j=t+2 j=t+2
= 710+ Y1 = Doga + Epa { 3 7179V} = Bon{ D #*7179D,T5}
j=t+2 j=t+2
Vi = Ef{Vig1 + Deya[l = Tpa]}/r. (1.5)

Note that firm value (cum after tax dividends) grows at rate r, even though no
constraints on the growth in operating cash flow and dividends have yet been imposed.

The cum after-tax dividend change in firm value equals the nonoperating earnings
plus the change in the expectations of the present value of the operating cash flow
net of the tax cost of dividends:

Vit1 + Dea(1 = Toa) = Vi = [r = Vi + [rpyy — 7]Ch
+ {Ey1— E{{Yep1 — DenTon + Y, v*7lY; - D;T5)}

J=t+2

[t~ 1G4 frBua — BH S #iY; — DT} (16)

Jj=t+1
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Summarizing, the model has shown that firm value is an increasing function of
expected future operating cash flows and a decreasing function of expected future
dividends (equation 1.4) because of the tax penalty. If expectations do not change,
returns are an increasing function of future operating cash flows and a decreasing
function of the future dividend tax cost (equation 1.6). If future cash flows and
dividends are expected to equal current cash flows and dividends, then equation 1.4
states that firm value equals current net earnings less the tax cost of the current
dividend all divided by » — 1. The signs of this prediction are supported by the results
in Easton (1985, table 3b) and Downes and Heinkel (1982), cited in table 1.1, but
the magnitudes predicted have not been tested. On the other hand, the predicted
sign of the dividend response coefficient in equation 1.6 is not supported by the
Livnat and Zarowin (1990) study cited in table 1.1. These predictions are based
not only on the model but also on the assumption of the naive expectations that
the best predictor of future earnings is current earnings and the best predictor of
future dividends is current dividends. What is particularly naive and unsatisfactory
about this expectation model is that it assumes that current dividends provide no

information about future earnings. The next section remedies this deficiency.

1.8.5 The effect of dividend payout policy

The purpose of this section is to extend the model by showing how dividends can
provide information about firm value. It is based on previous work by Shleifer and
Vishny (1986), who propose that dividends are a necessary part of a cost effective
monitoring device, and that the dividend payout rate is set based on a trade-off
between tax costs and the benefits of encouraging corporate monitoring efforts.?? 22

Equation 1.4 states that firm value equals nonoperating assets plus the expected

?! Note that Shleifer and Vishny did not distinguish between operating and nonoperating cash flow,
between income and cash flow, nor between dividends and payout rates.

221t is possible that the results of this subsection could be obtained from quite a different set of
assumptions. For instance, an optimal payout rate might be determined by trading-off the costs
of excessive financial slack as proposed by Jensen (1986) with the costs of insufficient financial
slack as proposed by Myers and Majluf (1984). The argument that a change in dividends relates
to a persistent change in earnings or cash flow agrees with the policies espoused by the managers
interviewed by Lintner (1956) and Baker et al. (1985). See the appendix for additional discussion
of previous work in this area.

e e e
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present value of future operating cash flows less the expected present value of the tax
cost of future dividends. For firm value to change, one of these terms must change.
Nonoperating assets reflect the past performance of the firm; they could only be
changed currently by issuing or redeeming shares. Such an action would change firm
value, but would not change firm value per share (ignoring the transaction costs of
the issue or redemption).

As argued in Shleifer and Vishny (1986), some managers, despite their best efforts,
may not be able to maximize firm value. If a shareholder can identify a way to increase
firm value, he must either persuade management to make that change, or persuade his
fellow shareholders to install new management. Such a shareholder bears the entire
cost of his effort, but he only obtains a proportion of the increase in share value,
where the proportion is determined by his shareholdings. The amount of his effort
is therefore an increasing function of his shareholdings in the company. He could of
course first identify the way of increasing firm value, and then purchase additional
shares so as to increase his proportion of the increase in share value. However in many
jurisdictions there are legal restraints on how many shares an investor can purchase
without disclosing his intentions. Even in the absence of such formal constraints, his
purchases are likely to drive up the share price?® and so inhibit his ability to keep the
whole benefit to himself.

To formalize the preceding discussion, call such a shareholder a monitor. Following
Shleifer and Vishny (1986), assume that the increase in the expected value of the
firm’s operating cash flows is a stochastic function G of the cost of the monitor’s
effort J. Assume the expected first derivative of G is positive and the expected
second derivative is negative. If a represents the proportion of the firm'’s shares held
by the monitor, then the monitor’s profit is maximized?? if the marginal increase in

its share of the increase in firm value equals the marginal cost of the effort:*®
aG'(J*) = 1.

Totally differentiating the equation and using the second order condition shows that

23 This may occur because the supply curve of shares is upward sloping or because his purchases (or
the increased share volume) may reveal his intentions.

24 The monitor selects J* to maximize aG(J) — J.

25 The expectations operator is suppressed in the following equations to avoid clutter.
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the optimal level of effort J* is an increasing function of the proportion a of the shares
owned by the monitor:

G'(J*) + aG"(J*)J*(a) = 0.
iy - _ GW)
T = e

> 0.

Note that the monitor’s gain and effort are maximized when it holds 100% of the
shares; it is assumed here (as in Shleifer and Vishny (1986)) that the legal or other
constraints mentioned in the preceding paragraph keep his optimal shareholdings less
than 50%.

If the monitor is successful in increasing the present value of the future operating
cash flows, the other shareholders share in this gain in firm value, without having
incurred any costs. Since the expected gain is an increasing function of the monitor’s
effort and the optimal effort is in turn an increasing function of the proportion of the
shares held by the monitor, firm value is an increasing function of the proportion.
The other shareholders might be willing to incur some costs if this would encourage
the monitor to increase its efforts.

If the monitor is another individual shareholder, it is not clear what the individual
shareholders could do. However the level of expertise and financial resources required
to obtain a significant stake in public corporations and to evaluate their management
practices suggests that the monitor might be another corporation.2®

In terms of the distinction between operating and investing activities made earlier,
the monitor’s operations involve evaluating other corporation’s management, deter-
mining if an improvement can be made, and realizing a gain if the improvement is
made. Once having realized the gain, the monitor would continue to hold the shares
of the corporation only as part of its investment business. As before, in its operating
activity as a monitor, its expected average return exceeds its expected marginal re-
turn; but in its investment activities its expected average return equals its expected

marginal return. Since then the monitor would hold the shares only long enough

28 Of the 354 firms in Shleifer and Vishny’s sample (p. 462) with significant minority shareholders,
117 of the minority shareholders were financial firms. Some of the other categories they mention
may also have been corporations, but it is impossible to determine based on their description.
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to realize the increase in share price, it would prefer to receive dividends more than
capital gains.*”

The monitor’s optimal level of effort is therefore an increasing function of the
expected present value of dividends Dpy = E{¥32,,, r*~7D;}.”® Assuming the tax
rate T is intertemporally constant, firm value is maximized?® when the expected

present value of dividends satisfies:
G'JY(Dpy) = T (1.7)

unless a corner solution (Dpy = 0) is optimal. In a neighborhood of the optimal
level of dividends, firm value is approximately a quadratic function of dividends,
with the coefficient on dividends being positive and that on dividends squared being
negative.*

Although the equation indicates the optimal level of the expected present value
of future dividends, it does not indicate how this level should be distributed through

37 Assuming as above and as in Shleifer and Vishny (1986) that its tax rate on dividends is less than
its effective tax rate on capital gains and that it prefers to use most of its assets to identify and
invest in firms where an improvement in management could be made.

281t is not clear that r is the appropriate discount rate here. However, the results that follow depend
only on there being some appropriate discount rate.

2®Firm value equals nonoperating assets plus the expected value of operating cash flows in the
absence of a monitor plus the increase in the expected value of the operating cash flows as a result
of the monitor’s effort less the tax cost: Vi = constant + G(J) — TDpy. Since the optimal level
of the monitor’s effort is a function of the expected present value of dividends, shareholders will
maximize the equation with respect to Dpy.

30 This is just a restatement of the standard first and second order conditions for a local maximum.
Using a Taylor’s series expansion, firm value can be expressed as a function of dividends:

V =do +dy D + d3 D* + higher order terms.
The second order condition requires that
da <0
and the first order condition requires that
di+2d3D=0

so that d; > 0.
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" time, nor does it indicate how shareholders would determine G and J*. Yet, if the

monitor is going to dispose of its interest shortly after its improvement is imple-
mented, and if shareholders cannot determine ex ante when a monitor will identify
an improvement, then the monitor will want to know the distribution of dividends
through time. Since nonoperating assets may be any amount and do not relate to
current monitoring efforts, it seems unlikely that there would be a relation between
optimum dividends and nonoperating assets. Since dividends determine firm value,
setting optimum dividends as a function of firm value would be circular. A persistent
increase in operating cash flow is desirable to shareholders and is presumably what
an improvement proposed by the monitor should produce. Letting v, represent the
part of operating cash flow that will not persist, it then seems reasonable to conclude

that optimal dividends will be a function of persistent operating cash flow:*

Dt = 5(Y; el 'Ug).

Note that the function § is assumed to be intertemporally constant. In the rest
of the paper it is assumed to be linear.3? In a neighborhood of the optimal level of
the dividend payout rate d, firm value is approximately a quadratic function of the
payout rate with the coefficient on d being positive and the coefficient on d? being

negative.

81 As noted earlier, the managers interviewed by Lintner (1956) and Baker et al. (1985) stated that
they would change dividends only in the face of a persistent change in earnings or cash flows.

32 The following reasoning supports this assumption. The function & can be expressed as a Taylor
series expansion as follows:

Dy =do+di[Ys — ] + dy[Ys — v, + ...,
Legal constraints prevent the firm from consistently paying out more than its income, which would
indicate that dy, d3, ds, ... must be nonpositive. However, substituting this representation of the
optimal dividend into equation 1.7 indicates that any nonzero terms must be equal and positive.
Thus d; must be positive (and less than 1) and all other terms must be zero:

Dy = dq[Y: — 4.

In the remainder of this paper d; will be called simply d.
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1.3.6" Ezpectations

To relate firm value to observable variables rather than to expectations of future cash
flows and dividends, additional assumptions are required. Assume that expected

operating cash flow grows at a rate g < 7, i.e.

E{Yitin} = gE{Yt;},V5>0.

g > 1 implies that operating cash flow is expected to increase each period, g = 1
implies that operating cash flow is expected to be intertemporally constant, and
g < 1 implies that operating cash flow is expected to decrease each period. The
growth rate is required to be less than the discount rate in order to keep the present
value of expected future operating cash flows finite.

From equation 1.4, firm value at the end of a period equals nonoperating assets
at the end of the period plus a multiple of the following period’s expected operating

cash flow less the expected present value of the tax cost of future dividends:

‘/t. = Ct + Et{ Z Tt—jgj—l—tK+1} - Et{ Z T't—JDJTJ}

J=t+1 ' j=t+1
= Cy+ E{ Yo } - E{ Z Tt_ijTJ'}
[r - 4] j=t+1

Section 1.3.5 argued that dividends are proportional to persistent operating cash flow:
Dt = d[}fg - ’Ut].

Moving one period forward and taking expectations shows expected dividends to be

proportional to expected operating cash flow:

Et{-Dt+1} = dEt{[Y’H-l _vt+1]}
= dE{Y)}.

Assuming constant tax rates, the expected dividend tax cost is proportional to the

expected value of next period’s operating cash flow:

E{ Y. »D;T;} = T.E{Y, r*D;}

j=t+1 J=t+1
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= dLE{ Y Y3}

J=t+1

= thEt{ Z Tt—jgj_t-1K+1}
j=t+1
dT,E{ Yiur

T

Firm value equals the nonoperating assets plus a term proportional to persistent

operating cash flow:

_ Yiia Yii1
Vi = Ci+ Et{[ ]} thEt{[ g]}
= Ci+ Et{Yt+1 [[ dq;t]}
= O+ (Y- oIt (1.8)

-l

Using the definition of the dividend payout rate shows firm value to also equal non-

operating assets plus a term proportional to dividends:

[gd! — gTi]

Vi=C:+ D, [ g]

(1.9)

Note that persistent operating cash flow Y; — v, in equation 1.8 is not easily
available to the market, since it requires identifying the transitory component of
operating cash flow. Firm value in equation 1.9 implicitly assumes that the market
accepts that management can accurately identify the transitory component. Given
this assumption, the equation states that the only accounting information needed to
supplement current dividends in determining firm value is the stock of nonoperating
assets. Dividends are a sufficient statistic for the expected future performance of the

firm; nonoperating assets are sufficient for past performance.®

33If the production function does not vary through time, then g = 1 and operating cash flow equals
operating earnings. Although in the presence of growth, operating earnings may differ from
operating cash flow by the change in operating assets, operating earnings may represent more
reliable information than operating cash flow since it is easier to verify ex post which assets are
operating and which are nonoperating than it is ex ante.
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1.3.7 Change in firm value is a function of change in dividends

The preceding subsection assumed that operating cash flow is expected to grow at
rate g, and that any difference between the actual cash flow and the expected cash
flow was completely transitory. An alternate assumption is that cash flow follows
a random walk, i.e. that any shock is completely persistent. To allow for both
possibilities, assume that there are two shocks each period, one persistent labeled u,
the other transitory labeled v. Operating cash flow then is assumed to evolve over

time as:

Y: = g[Yio1 — ve-1] + ue + v, where
E{ut} = 0 = E{'vt}-

That is, operating cash flow is last period’s persistent operating cash flow (i.e., its cash
flow other than the transitory component) times the growth rate, plus two stochastic
shocks, one of which is persistent and one transitory.

Operating cash flow next period is:

Yisi = g[Y: — v + w1 + vepa
= 92 [Yic1 — ve-1] + gue + ueyr + vega-

Its current expected value is the current period’s persistent operating cash flow times
the growth rate, or equivalently last period’s operating cash flow multiplied by the

growth rate twice, plus this period’s persistent shock times the growth rate:

Et{Yt+1} = g[Yt - vt]
92 [Yeo1 — vemy] + gus.

Its expected value last period is simply last period’s operating cash flow multiplied

by the growth rate squared:

Et—1{Yz+1} = 92[Yt-1 - ‘Ut-1]-

Using these relations and equation 1.8 and assuming a constant tax rate shows

that the cum dividend change in firm value equals nonoperating income plus operating
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cash flow plus a term proportional to the change in persistent operating cash flows:

g1 — dT]

Vi = Ci+[Y:— v A (1.8)
Vi = 7410+ Yers = Do + [Yoa — vt+1]g[[+:_i%_]
Vi + Disa = Vo = [ = UGt + Yers + [{Yir —ven} - {¥i - vt}]g[ﬁ_:j_]fl’]
= a0+ T 06 0~ 1) e 22T

where 7' is the realized return on the nonoperating (financial) assets (E{r'} = r).
Alternately using equation 1.9 shows that the cum dividend change in firm value
equals nonoperating income plus operating cash flows plus a term proportional to the

change in dividends:

-1 _
[r - 4]
d-l —gT
Vilr = Cin + Dt+1[g[Tﬁ'l
“lgd~t — ¢T
Vi = 73410+ Y1 — D + Dt+1[g[Tj;]
, d™! —¢T
Vii+ D =V = [rt+1 = 1)C; + Yi1 + [Diy1 — Dy lg 97] (1.10)

1.3.8 Variation in the dividend response coefficient

The dividend response coefficient in equation 1.10 for the effect on change in firm value
of a change in the change in dividends is the same as the dividend response coefficient
in equation 1.9 for the effect on firm value of a change in dividends, assuming no

change in tax rates:

(1.11)

The dividend response coefficient is a function of the payout rate, the growth rate, the
effective tax rate, and the discount rate. The rates may vary through time and among
firms; the effect of a rate variation on the DRC can be determined by differentiating

the equation with respect to that rate.
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The effect on the dividend response coefficient of a change in the dividend payout
rate is:
ODRC  —gd?

od r—g

which is negative®®. The larger the payout rate the lower is the expected increase
in each future period’s operating cash flows indicated by a given increase in current
dividends.

The effect on the dividend response coefficient of a change in the discount rate is:

ODRC  gT —gd™*
or  [r-g]?

which is negative®®. The larger the discount rate, the lower the present value of the
indicated increase in future operating cash flows, and so the smaller the increase in
firm value.

The effect on the dividend response coefficient of a change in the effective tax rate

on dividends is:

8DRC —g
oT r—g

which is negative. The higher the tax rate, the higher is the tax cost of the dividend,

which dampens the increase in firm value arising from the increase in dividends.

The effect on the dividend response coefficient of a change in the growth rate is:

ODRC rd~t —rT
dg [r — g]?

which is positive. The higher the growth rate, the greater is the effect on future
operating cash flows of the increase in this period’s persistent operating cash flows

indicated by the dividend increase, and so the greater is the increase in firm value.

34 Recall that the growth rate g is assumed to be less than the discount rate r.

35 The dividend payout rate d and the effective tax rate on dividends T' are both assumed to be
between zero and one, so that d~! is greater than one and so greater than T
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1.3.9 Discussion

Using standard financial economic assumptions, a model of firm value as the present
value of expected future cash flows has been developed. Distinguishing between oper-
ating assets (real inputs) and nonoperating assets (financial inputs) and recognizing
the tax cost of dividends in comparison to unrealized capital gains, firm value was
shown to be the present value of expected future cash flows to the firm from nonoper-
ating activities, plus expected future cash flows to the firm from operating activities,
minus expected future cash flows from the firm to investors in the form of dividends
times the effective tax rate on dividends. The present value of expected future cash
flows from nonoperating activities equals the current value of the nonoperating assets.

Assuming dividends are related to expected future operating cash flows in an
optimal manner implies that firm value could also be viewed as a concave function of
the dividend payout rate. Assuming that operating cash flows are expected to grow
at a constant rate permitted replacing the expectations with currently observable
variables so that firm value was shown to equal nonoperating assets plus a term
proportional to current dividends.

The model proposed that dividends proxy for persistent operating cash flow. The
Miller and Rock model proposed that dividends equal operating cash flow and that,
when management has information about the production function not available to
shareholders, dividend announcements convey this information, but at a cost of less
than optimal input to the production function. The model developed in this section
recognized that dividend distribution imposes a cost due to provisions in the tax
code, but that using dividends as an incentive to monitors results in a more optimal
selection of inputs.

Equation 1.10 implies that the change in firm value equals nonoperating income
plus operating cash flow plus a term proportional to the change in dividends. Non-
operating income plus operating cash flow differs from earnings by the difference in
operating assets between the end of the previous period and the end of the current
period. When the production function and the discount rate do not change through
time, this difference is nil. Nevertheless, it would appear that cash flow would be at
least as useful information as earnings; yet accounting earnings receive timely and
significant coverage by the financial press, while cash flows are often ignored. One

possible explanation for this anomaly is the difficulty of timely independent verifica-
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tion of cash flow reports, since the distinction between operating and nonoperating
assets is more difficult to verify at the beginning of the period than at the end. More
importantly, selecting less than optimal inputs to next period’s production function
would increase this period’s cash flow. The increase in reported cash flow would cause
an increase in firm value which would benefit shareholders disposing of their shares
and penalize those purchasing shares. The selection of suboptimal inputs would also
penalize current shareholders who did not sell their shares, since next period’s cash
flow would be less than optimum. Thus if cash flow were a widely reported accounting
number, it would suffer from the same problems as do dividends in Miller and Rock’s
(1985) model. Since earnings do not suffer from these problems, it is not surprising

that they are the commonly reported performance indicator.

1.4 Announcement date earnings and dividend response coefficients

The previous section developed a model in which firm value V equals the firm’s
nonoperating assets C' plus a term proportional to its current dividend D. The
model assumed that the operating cash flow Y of the firm is expected to grow at a

constant rate g:3¢

Yiqr = g[Y: — ve] + wepq + v

where u and v are stochastic shocks with mean zero, the former being persistent
and the latter being transitory. The model assumed that the increase in nonoperat-
ing assets equals the cash flows from operating and nonoperating activities less the
dividend paid:

Ciy1 = Gy + [ripr — 1Cy + Yipy — Dy

The model also assumed that dividends are declared and paid at the end of each period

in an amount equal to a constant payout rate d times persistent operating cash flow

36 Some models assume that firms experience significant growth (possibly at a rate in excess of their
discount rate) only in the early stages of their existence. After a finite number of periods, their
production technology stabilizes and remains the same for the rest of their existence. Such an
assumption might also imply that the firm's discount rate should be different in the two stages,
since it seems possible that the period of growth might be a more risky period than the ensuing
period of stability. The effect of this alternate assumption on the results of the model has not
been explored.
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Y; — v;,>" that the shareholders discount expected future operating cash flows at a
constant rate r, and that the effective dividend tax rate paid by the shareholders
is T. As derived in equation 1.9, these four rates determine the dividend response

coefficient:

lgd™! — gTi]

ho= G DT

(L9)

This section examines the effect of the timing of earnings and dividend announce-
ments on firm value. Since both announcements potentially provide some information
on current and future operating cash flows, both announcements could affect firm
value. However, the second announcement will generally provide less information
than the first, and therefore should have a smaller effect. The section first examines
the effect of the order in which the earnings and dividend announcements are made
on the earnings and dividend response coefficients, and second determines the effect
on these response coefficients of changes in the dividend payout rate, the discount
rate, the effective tax rate on dividends, and the growth rate.

Denote by 1.0 the time a selected period starts. Let 2.0 denote the end of the
period, 2.1 denote the time of the first announcement, and 2.2 denote the time of
the second announcement. Let E,o denote the expectations operator based on the
information available at the end of the period before either announcement occurs;
E,, denote the expectations operator based on the information after the first an-
nouncement but before the second announcement; and E,, denote the expectations
operator based on the information after both announcements have been made. At
time 2.0 before the a.nnouncéments, firm value from the above equation suppressing

the subscript on taxes is:

d=1 — 4T
v, = ¢4+ p 94 =47l (1.9)
[r—g]
d-! — T
Voo = E2.0{02}+Ez.o{Dzu

[r ~g]

where the expectations operator has been added since neither dividends nor earnings

have been announced. In particular, dividends have not been paid, so that firm value

87 This implies that dividends are expected to grow at the same rate g as operating cash flow.
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is cum dividend, nonoperating assets do not need to be adjusted for the expected divi-
dend, but firm value does need to be adjusted for the expected dividend tax cost. The
equation can be rewritten showing firm value to equal expected nonoperating income

plus expected operating cash flow plus a term proportional to expected dividends:

Voo = Epo{C2}+ Ez.o{Dz[gd[:%jﬂ}
= 7C; + Exo{Ya} + Ez,o{Dz[%T—] - T1}
= 11+ Bro{Ya} + Eno{ D9 — f_‘g]TT + o1l
= 701 + EpofYa} + E“,{Dz%}. (1.12)

The effect of both announcements on firm value equals unexpected nonoperating
income and operating cash flow UE, = {E,3; — Eqo}{[r' — 1]C; + Y2} plus a term
proportional to unexpected dividends UD; = {Ey 3 — E;}{D;}:*®

d™! —rT
Vaz = Voo = {Ez2— Eyo}{r'Ci+ Y2+ Dy : [r —97]' ]}
-1 _
- UB+uD, =T, (1.13)
[r — g]

The change in firm value can also be expressed as the nonoperating income shock

[’ —7]C1, which is transitory, the transitory operating shock plus a term proportional

to the persistent operating shock:

lgd~" — rT]
[r 4]

= {EBaz — Epo}{r'C1 + g[Y1 — 0] + us + v2 + d[Y2 — v]———

[gd7! — rT]
[r—4dl

Vaa— Voo = {Eyz— Eso}{r'Ci + Y, + Dy=———}

[gd~ — rT]
[r—g]

}

= {Eyy - Ez.o}{T'C1 + uy + vy + dug=—————}

38 Some firms do not pay dividends. In the model developed in this paper, this can occur for two
reasons. Dividends are proportional to persistent operating cash flow, but are constrained to be
positive (or zero). If persistent operating cash flow is negative (or zero) then no dividends will
be paid. The dividend payout rate d is determined by trading off the gains from monitoring and
the effective tax cost on the dividends to be paid. In some cases, it may be that the optimum
trade-off is to set the payout rate to zero, so that no dividends are paid.

e et e e g e s aaes C e e s e s e - o - - -
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-1 _
= [T'—T]01+uz+vz+duzu
[r - g]
= [7"—1‘]01+'Uz+U2[T—g+g-drT]
[r - 9]
= [7"—7‘]01+'Ug+u2w.
[r - g]

The equation gives the effect of both announcements; the following subsections ana-
lyze the effects of each announcement. Note that in each case, the sum of the first

and the second announcements equals the amount given in the equation.

1.4.1 Earnings announced first

When earnings are announced first, the market can update its estimates of the com-
ponents of equation 1.12. Operating cash flow can be expressed in terms of past

operating cash flow or operating earnings adjusted for the change in operating assets:

Y,

i

9V — v1] +uz + v
Xz - Ig -+ I]_ - [TI - 1]01.

it

The change in expectations of operating cash flow is related to the change in expec-

tations of the stochastic shocks and to unexpected earnings:*®

{E21 — Ez0}{Y2} {E21 — Ezo}{us + va}
= {Ep1 — EyoH{Xo — L - [r' = 1]C1}
{E21 — Eao}H{ X2} — {E21 — Eao}{Ls}

{Es1 = EgoH{[r' = 1]C1}.

Positive unexpected earnings may be due to a positive persistent shock or a posi-

tive transitory shock.?’ A positive transitory shock?! is not associated with a change

3% Recall that the discount rate 7 is assumed to be known and intertemporally constant.

40 An unexpected increase in the input to next period’s production function would produce a negative
unexpected operating cash flow but would not affect current period earnings.

41 A5 defined in this paper
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in next period’s production function or next period’s input.*? A positive persistent
shock is associated with a change in next period’s production function since it implies
that next period’s cash flow will be higher than previously expected which implies
that input will be lower or output higher. The revision in the expectation of the in-
put, I3, to next period’s production function caused by the earnings announcement is
therefore likely to be small. A more realistic model (with other sources of information
about the firm) might posit revisions to the expectations of next period’s input from
one of these other sources. The balance of this paper assumes that these revisions
are zero. Thus, UE denotes both unexpected earnings and unexpected nonoperating

income plus operating cash flow:

UEBy,; = X;— Epo{Xs}
{E21 = BEaoH{[r' = 1]C1 + Y3}
{Es1 — Epo}{[r' — 1]Cy1 + us + v, }.

Il

It also seems reasonable to assume that the expected value of the transitory and
the persistent stochastic term, given unexpected earnings, would be a fraction of

unexpected earnings, that is:*3

E2.1{u2}

. 1
VB

and

E2.1{112}
0 22 o,
S TUBn

The earnings announcement causes a revision in the expected dividend in the same
direction as the expected persistent component of unexpected earnings. Recalling

that dividends reflect management’s expectations of persistent operating cash flow,
g p p g

421t does affect next period’s earnings and nonoperating income since it increases nonoperating
assets.

43 This assumption is not necessary to derive the succeeding mathematical relations. The verbal
interpretations of the mathematical results does sometimes depend on this assumption. In par-
ticular it is generally supposed that if the sum of the shocks is positive, then the persistent shock
itself is positive.
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the expected dividends are revised in proportion to the expected persistent shock:

{Ez1— EyoH{D:} = d{Eay — Eyo}{Y2 ~ vy}
= d{Ep; - Ez.o}{uz}-
Thus the change in firm value at the earnings announcement date equals unex-

pected earnings plus a term proportional to the revision in the expected dividends or
the expected persistent shock. From equation 1.12:

Vo1 =Vao = UBpy+{Ez21 — Epo}{ pz}_[gd[__ g?T]
_ = 4T)
= UEy; + Ep1{us} g (1.14)

1.4.2 Dividends announced second

When dividends are subsequently announced, the market can compute management’s
belief as to the persistence of the earnings change:

D, = d[Yz - vz]
= d[g(Ys — v1) + ua).
Unexpected dividends are:
UDys = Dy— Ey1{D,}

{1 = EzaH{d[g(Y1 — v1) + wo]}
d[‘uz - E2.1{U2}].

il

From equation 1.12 the change in firm value is proportional to the unexpected divi-
dends:

Vaa=Vor = {Ey2— EsaH{[*' ~1]Ci + Y2 + D, [gd[ 1_ TT]}
= {Ey2— EaaH{[r' -1Ci + X, ~ L+ ; + Dy——— [gd[‘ — 7]‘T]}
- (B - B0, =TT
lgd~" —+T]

= UD,, (1.15)

[r—g]
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1.4.8 Dividends announced first

Suppose instead that dividends were announced first. As noted above, in this case
the market can determine the persistent component of the earnings shock u,, but not
the transitory component v, or the total shock u, + v,. Unexpected dividends are
proportional to the persistent shock and equal to the announced dividend less the

expected dividend:**

UDyy = D;— Eyo{D,}
= {1l - EyoH{d[g(Yr — v1) + us2]}

= d'uz
= D, - dg[Yl = 711]
= D, - 9D1-

The dividend announcement causes a-revision in expected operating cash flow

proportional to unexpected dividends:

{E21 — Eyo}{Ya} {E21 — EyoH{glY1 — v1] + up + 05}
= {E2.1 - Ez‘o}{uz}

= UD21/d

i

Thus the change in firm value at the dividend announcement date is proportional

to unexpected dividends or the persistent shock. From equation 1.12:

{Ez1 = EooHr'Ci + Yo} + {Baa - Ez.o}{D2}[gd[;+_g7]‘ﬂ

[rd™! — gd~! 4+ gd~! — rT)

Vaa = Vao

= UDy

[r—g]
_ o, =Tl
[r~ 9]
- uz["[r‘_—drg?. (1.16)

44 Recall that dividends are expected to grow at rate g.
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1.4.4 Earnings announced second

When earnings are subsequently announced, the market can determine the transitory
earnings shock [r' — r]C; + vz, and firm value will change by the amount of the

unexpected earnings, given the announced dividends:
Voo — Vay = UEyy = [r' —7]Cy + v2. (L.17)

1.4.5 Numerical ezample

Table 1.10 replicates table 1.7 in providing a numerical example of the theoretical
model. In this table all shocks (the persistent operating shock u, the transitory
operating shock v, and the transitory nonoperating shock [+’ — r]) are assumed to be
zero. Recall that operating assets are determined by maximizing firm value. Each

period the firm therefore maximizes:

fena (L) — vl

Firm value is given by equations 1.9 or 1.4:

% oo
Vi = G+E{Y MY} -E{) =i D;T;}
J=t+1 J=t+1
Since there are no shocks, unexpected dividends and unexpected earnings are zero.
Therefore no market reaction occurs with either announcement.

Table 1.11 provides an example of the effect of operating transitory shocks in
periods 2 and 4. The one dollar transitory shock in period 2 increases operating
cash flow, operating income, net income, nonoperating assets, equity, firm value, and
return by one dollar in period 2 compared to the case where there were no shocks
shown in table 1.10. Tt increases period 3 investment income, net income, and return
by ten cents, being the one dollar shock times the 10% discount rate. It has no effect
on dividends since it is not persistent.

If dividends are announced first in period 2, then the announcement will be for
dividends to increase by the growth rate of 7%, so that unexpected dividends will be
zero. Net income has increased by one dollar, so that unexpected earnings equals the

increase in returns and firm value of one dollar.
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If earnings are announced first in period 2, the market must guess how much of
the unexpected one dollar is persistent and how much is transitory. In the table, it is
assumed that the market guesses that 50 cents is persistent and 50 cents is transitory.
This causes the firm value to jump by $17.73.%® When the dividends are subsequently
announced, the market can determine that the entire one dollar of unexpected earn-
ings was transitory. Before either announcement, period two dividends were expected
to grow by g = 1.07 from period one dividends to a value of $1.07 * 2.20 = $2.35.
After earnings were announced, the market guessed that the persistent shock was 50
cents, so that period two dividends were expected to be $0.50 * 0.20 = $0.10 higher,
i.e. $2.45. When dividends are announced as $2.35, the dividend surprise is —$0.10.
Firm value will decline by $16.73,% so that the effect of the two announcements is
to increase firm value by one dollar over what it would otherwise have been. Note
that firm value at the end of period 2 is $426.80 in table 1.11 compared to $425.80
in table 1.10.

The period 4 transitory shock has the opposite effect. The particular shock shown
in the table*” has the effect of making firm value in period 4 and all the amounts in
period 5 the same as if there had been no shocks, which can be seen be comparing
the entries in tables 1.11 and 1.10.

Table 1.12 provides an example of persistent shocks in periods 2 and 4. The one

45 Recall from equation 1.14 that the change in firm value is

{g — drT)

UE;1 + Ea1{ua} =gl

[1.07 — 0.20 * 1.10 * 0.30]

= 1.00 4+ .50
+ [110=1.07]

46 Recall from equation 1.15 that the change in firm value is

[1.07/0.20 — 1.10 x 0.30]

= =010

471t was calculated as the period 2 shock times the discount rate squared.
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dollar persistent shock in period 2 increases period 2 operating cash flow, operating
income, and net income by one dollar compared to that shown in table 1.10. It
increases period 2 dividends by 20 cents, being the persistent shock times the 20%
payout rate. It increases period 3 operating cash flow by $1.07 being the one dollar
persistent shock times the 7% growth rate. It increases period 3 investment income
by eight cents, being the one dollar shock less the extra 20 cent dividend paid out
times the 10% discount rate. If dividends are announced first, then the twenty cents of
unexpected dividends identifies a one dollar persistent increase in operating cash flow,
which causes firm value to jump by $34.47. The subsequent earnings announcement

contains no surprise and so firm value does not change.

If earnings are announced first, the market must determine how much of the one
dollar surprise is persistent. As before, the table assumes that the market guesses
that fifty cents is persistent. This produces a jump of $17.73 in firm value. When
dividends are subsequently announced, the market can determine that the entire

earnings surprise was persistent, so that firm value jumps by a further $16.73.

The period 4 persistent shock has the opposite effect. The particular shock shown
in the table*® has the effect of making the value of the operating business in period 4
and all the amounts relating to the operating business in period 5 the same as if
there had been no shocks, which can be seen be comparing the entries in tables 1.12
and 1.10.

Table 1.13 shows the effect of transitory and persistent shocks occurring in the
same period. The one dollar shock in period 2 is half transitory and half persistent.
The effect on the financial statement amounts and firm value is midway between the
effects shown in the previous two tables. Note that when earnings are announced first,
the market’s guess that half the earnings surprise is transitory and half is persistent
is correct, so that there is no unexpected component to the subsequent dividend an-
nouncement. Of course, if the proportion of transitory and persistent shocks differed
from the market’s belief, then both announcements would have surprises and cause

revisions in firm value.

481t was calculated as the period 2 shock times the growth rate squared.
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1.4.6 Variation in the dividend and earnings response coefficients

The dividend and earnings response coefficients are summarized in the first row of
table 1.14. There are two dividends response coefficients. The first is derived from
equation 1.16 and shows the response of firm value to the dividend announcement
when it precedes the earnings announcement. The second is derived from equa-
tions 1.12, 1.13, and 1.15 and shows the effect on the response of firm value to the
dividend announcement over the entire announcement period or at the date of the
dividend announcement when that occurs after the earnings announcement. The
dividend response coefficient when dividends are announced first is larger than the
dividend response coefficients when dividends are announced second since the dis-
count rate = is larger than the growth rate g. When dividends are announced first,
the announcement provides information about both current persistent and future op-
erating cash flows; when dividends are announced after earnings, the announcement
provides information about future operating cash flows only, since the preceding earn-
ings announcement has already provided information about current operating cash
flows. Thus the dividend response coefficient when dividends are announced first is
larger than the dividend response coefficient when dividends are announced second
by the inverse of the dividend payout rate.

When earnings are announced first, the effect of the earnings surprise on firm
value is given by equation 1.14. Let 4 denote the proportion of the earnings surprise

that is expected to be persistent:

— E2.1{u2}
UBy
Equation 1.14 can be written as:
—drT
Voi — Vo = UBp {1+ 7['q[r—_;]l . (1.18)

Assuming v is positive, that is that the sign of the persistent shock is the same as the
sign of the sum of the persistent shock and the transitory shock, then the earnings
response coefficient when earnings are announced first is greater than one and thus is
greater than the earnings response coefficient when earnings are announced second.

The response coefficients are functions of the dividend payout rate, the discount

rate, the tax rate, and the growth rate. The magnitude and sign of the effect of
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changes in these rates on the response coefficients can be derived by differentiating
the expressions for them in the first row of the table. The results of this exercise are

given in table 1.14.

Qualitatively, the effect of changes in the rates on the two dividend response
coefficients is the same. A given increase in future operating cash flows will occasion
a larger increase in dividends, the larger is the dividend payout rate. Thus the
larger the payout rate, the lower is the expected increase in each future period’s
operating cash flows indicated by a given increase in current dividends. The higher
the growth rate, the greater is the effect on future operating cash flows of the increase
in permanent income indicated by the dividend increase, and so the greater is the
increase in firm value. The larger the discount rate, the lower the present value of
the indicated increase in future operating cash flows, and so the smaller the increase

in firm value.

The third column gives the earnings response coefficient for the case when earn-
ings are announced before dividends. It is an increasing function of the persistent
proportion v and the growth rate g, and a decreasing function of the dividend payout

rate d, the discount rate r, and the dividend tax rate T'.

The higher the persistent proportion of a positive earnings surprise, the higher

will be future earnings and so the larger is the increase in firm value.

The higher the growth rate, the greater the increase in future earnings*® and so
the greater the increase in firm value. Higher levels of the dividend payout rate or
the dividend tax rate increase the tax cost of dividends and so dampen the increase
in firm value. Higher discount rates reduce the present value of the indicated increase

in future earnings and so reduce the increase in firm value.

The final column in the table reports that the earnings response coefficient for the
case when earnings are announced after dividends is one. Thus changes in any of the

four rates have no effect on it.

4® This implication and those that follow in the paragraph assume that the persistent proportion
7 is positive. In the less likely case that v is negative, i. e. that the persistent shock has the
opposite sign to the transitory shock and is smaller in absolute value than it, these implications
would be reversed.
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1.4.7 Discussion and summary

Many of the predicted effects of earnings and dividend announcements on firm value
have been documented in previous studies. This paper distinguishes itself from pre-
viously reported research in having rigorously developed the predictions from a mi-
croeconomic model. The model identifies theoretical expressions for the response
coefficients, and indicates how they vary depending on the timing of the announce-
ments and cross-sectional and time series changes in the rates. The development of
predictions of the variation in the dividend response coefficient due to the order of the
announcements and to changes in the four rates has not been documented. previously.

As noted in the introduction, the model’s prediction that returns at the announce-
ment date and unexpected dividends or earnings should be positively correlated is
supported by previous empirical research. No published study has examined the pre-
diction that the second announcement should have less effect on firm value than the
first.5® The model’s prediction that the response coefficients should vary depending
on the magnitudes of the four rates awaits empirical study, though one previous study
did find results similar to the model’s predictions in an association setting rather than

an announcement setting.

50 A previous draft of the Brown, Choi, and Kim (1992) working paper did provide empirical support
for this prediction.
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Table 1.1: Summary of the results of selected previous empirical studies of the relation

between firm value and earnings (or cash flow) and dividends

ERC' DRC?

Studies that regressed announcement period returns on

unezpected earnings and/or dividends

Aharony and Swary (1980), Table II +
Aharony and Swary (1980), Table III +

Brown, Choi, and Kim (1992), Table 2 +
Divecha and Morse (1983), Table 2 +
Kane, Lee, and Marcus (1984), Table II + +
Patell and Wolfson (1984), Table 2 +

Patell and Wolfson (1984), Table 4 +

Study that regressed annual returns on changes in cash

flows and dividends

Livnat and Zarowin (1990), Table 2 + +

Studies that regressed firm value on level of earnings
and/or dividends

Easton (1985), Table 2 +

Easton (1985), Table 3a +
Easton (1985), Table 3b + —
Downes and Heinkel (1982), Table 2 + —

Notes:
! Sign of earnings response coefficient

2 Sign of dividend response coefficient
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Table 1.2: Notation used in development of the theoretical model

D,
DRC

ERC

UD,
UE,
Ut
Ve
Vi
X,

Y.

Nonoperating (financial) assets at the end of period t: [r;C;y+Y.— D¢
. . D,

Dividend payout rate: [Efi’._:u_}]

Dividends paid during the period t

Dividend response coefficient: effect on (change in) firm value of an

unexpected change in dividends

Farnings response coefficient: effect on (change in) firm value of an

unexpected change in earnings

Expected value given the information available at time t
Production function giving the period t output arising from I,
Growth rate for operating cash flow (g = 1 means no growth)
“Production” function giving the period t output arising from C;—;
Operating assets at the end of period t

Discount rate (usually > 1)

Average return on nonoperating assets: hy(Ci-1)/Ce-1

Retained earnings at the end of period t: [RE;_; + X, — D]

Effective tax rate paid by individuals on dividends received during the

period t

Unexpected dividends for the period t: [D; — E;_1{D.}|

Unexpected earnings for the period t: [X; — E;_1{X:}]

Persistent stochastic shock to the operating cash flow of period ¢
Transitory stochastic shock to the operating cash flow of period t
Firm value at the end of period t

Earnings for the period t, assuming the operating assets are completely
used up: [[r} — 1)Cioy + fe(fs-1) — Li-1)

Operating cash flow for the period t: {fi([i-1) — I]

Proportion of the earnings surprise that is expected to be persistent:

Bt
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Table 1.3: Numerical example of the value of an operating business with intertempo-

rally constant production function

Operating revenue fe(Ie-1) 20.00

Operating expenditures I, 9.00

Operating cash flow Y, 11.00

Firm value Vi 110.00

Assumptions:

Production function fi(li-1) = -1.75+9.90log(l,-1)
Opening equity 9.00

Discount rate T 1.10

Notes:

Operating expenditures are chosen to maximize fi(l;-1) — rl-1, ie. fillg-) =7
which implies, for the production function given above, that ,_; = 9.90/r = 9.00.
Operating revenue is f,(I;-1) = —1.75 + 9.90 log(9.00) = 20.00.

Operating cash flow, which equals operating revenue minus operating expenditures,
is fe(It—1) — I = 20.00 ~ 9.00 = 11.00.

Firm value js ffe=t)=lt — 2000-9.09 = 110.00.

r—1
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Table 1.4: Numerical example of an operating business assuming 7% growth rate

Period ¢ 0 1 2 3 4 5
Operating revenue fe(Li-1) 20.00 2140 22.90 2450 26.22
Operating assets I, 8.41 9.00 9.63 10.30 11.03 11.80
Operating cash flow Y: -8.41 11.00 11.77 12.60 13.47 14.42
Increase in operating assets I -1 8.41 0.59 0.63 0.67 0.73 0.77
Operating income fe(L=1) = Ty 0.00 11.59 1240 13.27 1420 15.19
Firm value Vi 366.67 392.34 419.80 449.18 480.63 514.27
Return Yi+Vi-Viy 36.67 39.23 41.98 44.92 48.06
Percentage return Yt Voo 0.100 0.100 0.100 0.00 ©.100
Growth in firm value Yota 0070 0.070 0.070 0.070  0.070
Assumptions:

Production function fe(le-1) = 0.30g* — 8.65(t — 1)g*log(g) + 8.65g" log(I;—1)
Opening equity 8.41

Growth rate (operations) g 1.07

Discount rate r 1.10
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Table 1.5: Numerical example of a firm investing in both operating (real) and non-

operating (financial) assets

Period t 0 1 2 3 4 5
Operating revenue fe(le-1) 20.00 21.40 22.90 2450 26.22
Operating assets I, 8.41 9.00 9.63 10.30 11.03 11.80
Operating cash flow Y, -8.41 11.00 11.77 12.60 13.47 14.42
Increase in operating assets Ii - 8.41 0.59 0.63 0.67 0.73 0.77
Operating income Cfe(le-1) = Ty 0.00 11.59 1240 13.27 1420 15.19
Investment income [r = 1]Ceq 1.00 110 121 1.33 146
Net income X 12.59 13.50 14.48 15.33 16.65
Cash flow distributed D, 11.00 11.77 12.60 13.47 14.42
Increase in equity X: - D, 1.59 - 1.73 1.88 2.06 2.23
Nonoperating assets — G 1000 1L00 12.10 13.31 14.64 16.10
Operating assets I 8.41 9.00 9.63 10.30 11.03 11.80
Equity Ce+ 1, 18.41 20.00 21.73 23.6I  25.67 27.90
Firm value T Vi 376.67 46?34 431.90 462.49 495.27 530.37
Return D+ V= Vi 37.67 40.33 43.19 46.25  49.52
Percentage return Dutpi=Vioy 0.100 0.100 0.100 0.100 0.100
Growth in firm value Vgt 0.071  0.071 0.07L 0.071 0.071
Assumptions:

Production function fllie) = 0.30g% - 8.65(t — 1)g*logg ~ 8.65¢' log I,y
Opening equity 18.41 ‘

Growth rate (operations) g 1.07

Discount rate T 1.10
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Table 1.6: Numerical example assuming a 30% effective tax rate on dividends

Period t 0 1 2 3 4 5
Operating revenue JAVRY 20.00 2140 2290 2450 26.22
Operating assets I; 8.41 9.00 9.63 1030 11.03 11.80
Operating cash flow Y, -8.41 11.00 11.77 12,60 13.47 14.42
Increase in operating assets L -1, 8.41 0.59 0.63 0.67 0.73 0.77
Operating income Fe(ly) = Tt 0.00 11.59 1240 13.27 14.20 15.19
Investment income fr=1jCiy 1.00 1.10 1.21 1.33 1.46
Net income X: 12.59 13.50 1448 15.53 16.65
Dividends D, 11.00 11.77 12,60 1347 14.42
Increase in equity X:—- D 1.59 1.73 1.88  2.06 2.23 -
Nonoperating assets C: 10.00 1100 12.10 13.31 14.6¢ 16.10
Operating assets I 8.41 9.00 9.63 1030 11.03 11.80
Equity C+1 1841 2000 21.73 23.61 25.67 27.90
Firm value Vi 266.67 285.63 305.96 327.74 351.08 376.09
Return D1-T|+V, - Viua 26.67 28.56 30.60 32.77 35.11
Percentage return Dif1-7 j'_‘:"v"‘ 0.100 0.100 0.100 0.100 0.100
Growth in firm value Yot 0.071 0.071 0.071 0.071  0.071
Assumptions:

Production funetion felle-1) = 0.30g* — 8.65(t — 1)g° log g + 8.65¢° log I;-1
Opening equity 18.41

Dividend payout rate d 1.00

Growth rate (operations) g 1.07

Discount rate T 1.10

Dividend tax rate T 0.30
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.Period t 0 1 2 3 4 5
Operating revenue Sfelli-1) 20.00 21.40 22.90 2450 26.22
Operating assets I, 8.41 9.00 9.63  10.30 11.03 11.80
‘Operating cash flow Y: -8.41 11.00 11.77 12.60 13.47 14.42
Increase in operating assets Li— I 8.41 0.59 0.63 0.67 0.73 0.77
Operating income Fe(Lim1) — Ly 0.00 1159 1240 13.27 1420 15.19
Investment income [r - 1]Ciq 1.00 1.98 3.12 4.44 5.96
Net income X: 12,59 14.38 16.39 18.6¢4  21.15
Dividends - D, 2.20 2.35 2.52 2.70 2.88
Increase in equity X, - Dy 10.39  12.03 13.87 1594  18.27
Nonoperating assets C, 10.00 19.80 31.20 44.40 59.61 77.11
Operating assets I, 8.41 9.00 9.63 10.30 11.03  11.80
Equity Ce+ I 18.41 28.80 40.83 54.70 70.64 88.91
Firm value Vi 354.67 388.59 42580 466.62 511.40 560.52
Return D1-T}+ V. - Viq 35.47 38.86 42,58 46.66 51.14
Percentage return DoThVe-Veos 0.100 0.100 0.100 0.100 0.100
Growth in firm value Lot 0.096 0.096 0.096 0.096  0.096
Assumptions:

Production function fe(lea1) = 0.30g" — 8.65(¢ — 1)g*log g + 8.65¢g¢ log I,y
Opening equity 18.41

Dividend payout rate d 0.20

Growth rate (operations) g 1.07

Discount rate T 1.10

Dividend tax rate T 0.30




56

Table 1.8: Numerical example assuming no growth in production

Period t 0 1 2 3 4 5
Operating revenue Felle-y) 20.00 20.00 20.00 20.00 20.00
Operating assets I, 9.00 9.00 9.00 9.00 9.00 9.00
Operating cash flow Y: -9.00 11,00 11.00 11.00 11.00 11.00
Increase in operating assets L - I 9.00 0 0 0 0 0
Operating income fe(le-1) — Ima 0.0 11.00 11.00 1100 11.00 11.00
Investment income [r = 1]Cey 1.00 1.98 3.06 4.24 5.55
Net income X, 12,00 1298 14.06 15.24  16.55
Dividends D, 2.20 2.20 2.20 2.20 2.20
Increase in equity X: - D, 9.80 10.78  11.86 13.04 14.35
Nonoperating assets C: 10.00 19.80 30.58 42.44 5548 69.83
Operating assets L 9.00 9.00 9.00 9.00 9.00 9.00
Equity Ci+ 1 19.00 28.80 39.58 5144 6448 78.83
Firm value Vi 113.40 123.20 133.98 145.84 158.88 173.23
Return D1-T|+ V. = Vi 11.34 12.32 13.40 14.58 15.89
Percentage return Delb-Tht¥-Veos 9.100 0100 0.100 0.100  0.100
Growth in firm value Yt 0.086 0.087 0.088  0.089  0.900
Assumptions:

Production function felle1) = ~1.75g* — 9.90(t — 1)g* log g + 9.90g* log I;_,
Opening equity 19.00

Dividend payout rate d 0.20

Growth rate (operations) g 1.00

Discount rate T 1.10

Dividend tax rate T 0.30
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Table 1.9: Numerical example assuming only one period of production

“Period t

0 1 2 3 4 5
Operating revenue fe(Ie-1) 11.00 0 0 0 0
Operating assets I, 9.00 0 0 0 0 0
Operating cash flow Y; -9.00 11.00 0 0 0 0
Increase in operating assets I — I, 9.00 -9.00 0 0 0 0
Operating income fe(le-1) = Ie—y 0 2.00 0 0 0 0
Investment income [r - 1]C;—4 1.00 220 242 2.66 2.93
Net income X 3.00 220 242 266 2.93
Dividends D, 0 0 0 0 0
Increase in equity X: - D, 3.00 220 242 266 293
Nonoperating assets -G 10.00 22.00 24.20 26.62 29.28 32.21
Operating assets I, 9.00 0 0 0 0 0
Equity Ci+ 1, 19.00 22.00 24.20 26.62 29.28 32.21
Firm value Vi 20.00 22.00 24.20 26.62 29.28 32.21
Return Di(1-T)+ V- Viey 2.00 220 242 266 293
Percentage return Dfi-ThVe Vit 0.100 0.100 0.100 0.100 0.100
Growth in firm value L 0.100 0.100 0.100 0.100 0.100
Ass;mptio_n_s: -
Production function - fi(lo) = -10.75 + 9.901og Ip
Opening equity 19.00
Dividend payout rate d 0.00
Discount rate : r 1.10
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Table 1.10:

Numerical example assuming no shocks

Period t 0 1 2 3 4 5
Operating revenue fe(le-1) 20.00 21.40 2290 24.50 26.22
Operating assets I 8.41 9.00 9.63 1030 11.03 11.80
Operating cash flow Y -8.41 11.00 11.77 12.60 13.47 14.42
Increase in operating assets I - Iy 8.41 0.59 0.63 0.67 0.73 0.77
Operating income fe(le=1) — Itr 0.00 1159 1240 13.27 14.20 15.19
Investment income [r=1]Ce-y 1.00 1.98 3.12 444 5.96
Net income X 12.59 14.38  16.39 18.64 21.15
Dividends D, 2.20 2.35 2.52 2.70 2.88
Increase in equity X¢- D, 10.39 12.03 13.87 15.94 18.27
Nonoperating assets C, 10.00 19.80 31.20 4440 5961 77.11
Operating assets I 8.41 9.00 9.63 1030 11.03 11.80
Equity C + I 18.41 28.830 40.83 54.70 70.64 88.91
Firm value | A 354.67 388.59 425.80 466.62 _TH.4O 560.52
Return D1 -T}+V; = Vi 3547 38.86 42.58 46.66 51.14
Percentage return e 0.100 0.100 0.100 0.100 0.100
Growth in firm value !ﬂ% 0.096 0.096 0.096 0.096 0.096
Announcement effects: dividends announced first

Unexpected dividends UD,, 0.00 0.00 0.00 0.00 0.00
Return Vi1 — Vo 0.00 0.00 0.00 0.00 0.00
Unexpected earnings UE, 5 0.00 0.00 0.00 0.00 0.00
Return Vie— Vi 0.00 0.00 0.00 0.00 0.00
Announcement effects: earnings announced first

Unexpected earnings UE,, 0.00 0.00 0.00 0.00 0.00
Return Vit — Vio 0.00 0.00 0.00 0.00 0.00
Unexpected dividends UD, » 0.00 0.00 0.00 0.00 0.00
Return Voo — Ve 0.00 0.00 0.00 0.00 0.00
Assumptions:

Transitory shock Ve 0.00 0.00 0.00 0.00 0.00
Persistent shock ug 0.00 0.00 0.00 0.00 0.00
Production function fe(Ie-1) = .3g% — 8.65(t — 1)g*log g + 8.65g' log I;—1 + v + 2;=0 gty
Opening equity 18.41

Dividend payout rate d 0.20

Growth rate (operations) g 1.07

Discount rate r 1.10

Dividend tax rate T 0.30
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Table 1.11: Numerical example assuming transitory shocks in periods 2 and 4

Period t 0 1 2 3 4 5
Operating revenue fe(li-1) 20.00 2240 2290 23.29  26.22
Operating assets Iy 8.41 9.00 9.63 10.30 11.03  11.80
Operating cash flow Y: -8.41 11.00 12.77 12,60 12.26 14.42
Increase in operating assets Ii—Iiq 8.41 0.59 0.63 0.67 0.73 0.77
Operating income filleer) — L1 0.00 1159 1340 13.27 1299 15.19
Investment income [r = 1]Ce-y 1.00 1.98 3.22 4.55 5.96
Net income X, 1259  15.38 16.49 17.54¢  21.15
Dividends D, 2.20 2.35 2.52 2.70 2.88
Increase in equity X - D, 10.39  13.03  13.97 14.8¢ 18.27
Nonoperating assets C; 10.00 19.80 32.20 45.50 59.61 T77.11
Operating assets I, 8.41 9.00 9.63 10.30 11.03 11.80
Equity Ci+ I, 18.41 28.80 41.83 55.80 T70.64  88.91
Firm value Vi 354.67 38859 426.80 467.72 511.40 560.52
Return D1-T|+V, -V, 3547 39.86 42.68 4556 51.14
Percentage return Dfi-ThtVe-Veoy 0.100 0.103 0.100 0.097  0.100
Growth in firm value Yt 0.096 0.098 0.096 0.093  0.09
Announcement effects: dividends announced first

Unexpected dividends UD,, 0.00 0.00 0.00 0.00 0.00
Return Vii — Vio 0.00 0.00 0.00 0.00 0.00
Unexpected earnings UE,.» 0.00 1.00 0.00 -1.21 0.00
Return Vie — Via 0.00 1.00 0.00 -1.21 0.00
Announcement effects: earnings announced first

Unexpected earnings UE,, 0.00 1.00 0.00 -1.21 0.00
Return? Vii — Vio 0.00 17.73 0.00 -21.46 0.00
Unexpected dividends UD; .2 0.00 -0.10 0.00 0.12 0.00
Return Vio—Via 0.00 -16.73 0.00 20.25 0.00
Assumptions:

Transitory shock v 0.00 1.00 0.00 -1.21 0.00
Persistent shock Uue 0.00 0.00 0.00 0.00 0.00

Production function
Opening equity

Dividend payout rate
Growth rate (operations)

Discount rate
Dividend tax rate

4 @ A

T

18.41
0.20
.1.07

1.10
0.30

1 Assumes that the market guesses that half unexpected earnings is transitory and half persistent.

fe(Ie-1) = .39t — 8.65(t — 1)g*log g + 8.65¢ log I,y + ve + ¥, o 9" 7 u;
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Table 1.12: Numerical example assuming persistent shocks in periods 2 and 4

Period t 0 1 2 3 4 5
Operating revenue Ffe(Le-1) 20.00 22.40 23.97 24.50 26.22
Operating assets Iy 8.41 9.00 9.63 1030 11.03 11.80
Operating cash flow Y, -8.41 11.00 1277 13.67 13.47 14.42
Increase in operatihg assets L -1, 8.41 0.59 0.63 0.67 0.73 0.77
Operating income fe(lee1) — Ip-1 0.00 11.59 13.40 1434 14.20 15.19
Investment income [r = 1]Cs—y 1.00 1.98 3.20 4.61 6.15
Net income X 12.59 1538 17.54 18.81 21.34
Dividends D, 2.20 2.55 2.74 2.70 2.88
Increase in equity Xe - D 10.39 12.83 14.80 16.11 18.46
Nonoperating assets C, 10.00 19.80 32.00 46.13 61.51 79.20
Operating assets I 8.41 9.00 9.63 1030 11.03 11.80
Equity Ci+ 1, 18.41 28.80 41.63 56.43 T72.54 91.00
Firm value Ve 354.67 388.59 460.13 504.23 513.30 562.61
Return D(1-T}+V, = Viy 3547 73.33 46.01 10.96  51.33
Percentage return Dfi-ThiVe-Vis 0.100 0.189 0.100 0.022  0.100
Growth in firm value Lot 0.096 0.184 0.096 0.018  0.096
Announcement effects: dividends announced first

Unexpected dividends UD, 0.00 0.20 0.00 -0.23 0.00
Return Vii— Vio 0.00 34.47 0.00 -39.46 0.00
Unexpected earnings UE,., 0.00 0.00 0.00 0.00 0.00
Return Viz— Vi 0.00 0.00 0.00 0.00 0.00
Announcement effects: earnings announced first

Unexpected earnings UE, 0.00 1.00 0.00 -1.14 0.00
Return! Vii = Vio 0.00 17.73 0.00 -20.30 0.00
Unexpected dividends UD, 2 0.00 0.10 0.00 -0.11 0.00
Return Vize—Via 0.00 16.73 0.00 -19.16 0.00
Assumptions:

Transitory shock vy 0.00 0.00 0.00 0.00 0.00
Persistent shock Ug 0.00 1.00 0.00 -1.14 0.00

Production function
Opening equity
Dividend payout rate
Growth rate (operations)

Discount rate
Dividend tax rate

N QK

T

18.41
0.20
1.07

1.10
0.30

! Assumes that the market guesses that half unexpected earnings is transitory and half »ersistent.

fe(le—1) = .3g" — 8.65(t — 1)g*log g + 8.65g' log Io—1 + v¢ + Z;‘:o 9ty
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Table 1.13: Numerical example assuming both transitory and persistent shocks in

periods 2 and 4

Period t 0 1 2 3 4 5
Operating revenue Felli-1) 20.00 2240 23.43 23.90 26.22
Operating assets I, 8.41 9.00 9.63 10.30 11.03 11.80
Operating cash flow Y, -8.41 11.00 1277 13.13  12.87 1442
Increase in operating assets Ii— I 8.41 0.59 0.63 0.67 0.73 0.77
Operating income fe(lemy) — L 0.00 11.59 13.40 13.80 13.60 15.19
Investment income [r=1]C;1 1.00 1.98 3.21 4.58 6.05
Net income X, 12.59 1538 17.01 18.18 21.24
Dividends D, 2.20 2.45 2.63 2.70 2.88
Increase in equity X, - D, 10.39 1293 14.38 1548 18.36
Nonoperating assets C 10.00 19.80 32.10 45.81 60.56 T78.15
Operating assets I, 8.41 9.00 9.63 10.30 11.03 11.80
Equity Ci+ I 18.41 28,80 41.73 56.11 71.59  89.95
Firm value Vi 354.67 388.59 44347 48598 512.35 561.57
Return D1 =T} +V; = Viey 35.47 56.59 44.35 28.26 51.24
Percentage return DTl Vies 0.100 0.146 0100 0.0  0.100
Growth in firm value Yo tems 0.096 0.141 0096 0.05¢ 0.0%
Announcement effects: dividends announced first

Unexpected dividends UDy 0.00 0.10 0.00 -0.11 0.00
Return Vi1~ Vo 0.00 17.23 0.00 -19.73  0.00
Unexpected earnings UE,., 0.00 0.50 0.00 -0.61 0.00
Return Vie— Vi1 0.00 0.50 0.00 -0.61 0.00
Announcement effects: earnings announced first

Unexpected earnings UE: y 0.00 1.00 0.00 -1.18 0.00
Return! Vii ~ Vio 0.00 17.73  0.00 -20.88  0.00
Unexpected dividends UD, ., 0.00 0.00 0.00 0.01 0.00
Return Vie—Via 0.00 0.00 0.00 0.54 0.00
Assumptions:

Transitory shock v 0.00 0.50 0.00 -0.61 0.00
Persistent shock Uy 0.00 0.50 0.00 -0.57 0.00
Production function fe(I;—y) = .3g* — 8.65(¢ — 1)g*logg + 8.65¢* log I, 1 + v, + 22-:0 gt u;
Opening equity 18.41

Dividend payout rate d - 0:.20

Growth rate (operations) g 1.07

Discount rate T 1.10

Dividend tax rate T 0.30

1 Assumes that the market guesses that half unexpected earnings is transitory and half persistent.
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Table 1.14: Dividend and earnings response coefficients, the effect on them of changes

in the rates, and the predicted signs

Dividend response coefficients

Earnings response coefficients

Dividends Dividends Earnings Earnings
Announced Announced Announced Announced
First Second! First? Second!
Equation # 1.16 1.15 1.14, 1.18 1.17
Response coefficient ld—:ég—’—T— 9"—:% 1+ 79-:—‘_%2 1
+ + + s
Effect on the response coefficients of a change in the:
. - d—2 - d-z —pt
Dividend payout rate d |  <F<- - — 0
- - - 0
: T—gd~! T-gd~! dgT -
Discount rate r 9—[;95],— g_[r_—%T’— 'yrf:é]-il g
—r —r =vdr
Tax rate T i e e 0
- - 0
rd=1=rT d=1—rT —drT
Growth rate g —TF e 1= 0
+ + + 0

Notes:

! These are also the predicted effects when the dividend and earnings announcemen:s occur
at the same time, see equation 1.13.
2 The signs of the effects on the earnings response coefficient assume the proportion v of
the earnings surprise that is persistent is positive.




Chapter 2

VARIATION IN THE EFFECTS OF EARNINGS AND
DIVIDEND ANNOUNCEMENTS ON FIRM VALUE

2.1 Introduction

Although firms release much information about their financial performance, earnings
and dividend announcements seem to consistently merit attention in the financial
press. Documented stock market reactions suggest that these announcements pro-
vide information about firm value (even when the announcements occur within a few
days of each other), yet few studies have examined the interaction between dividends
and earnings announcements. Little is understood about the differences and sim-
ilarities in the information that the two announcements provide about firm value.
This paper develops hypotheses about, and examines empirically, the effect of earn-
ings and dividend announcements on firm value. The effect (commonly called the
earnings or dividend response coefficient) is predicted to vary with the timing of the
announcements and with cross sectional and time series differences in firm specific
and economy wide variables.

The seminal work demonstrating a significant association between earnings and
firm value was Ball and Brown (1968). Subsequent studies have documented that the
announcement of an unexpected increase in earnings increases firm value. Bowen,
Johnson, and Shevlin (1989) found the relation held even in the aftermath of the
October 1987 market crash. A summary of the accounting literature may be found
in Watts and Zimmerman (1986 and 1990). In the finance literature, Divecha and
Morse (1983) found that the announcement of dividend increases was associated with
positive abnormal returns during 1977-79. Patell and Wolfson (1984) found that the
stock market reacts within minutes to earnings and dividend announcements.

Table 1.1 summarizes the few studies that have considered the effect of both earn-
ings and dividends on firm value. Kane, Lee, and Marcus (1984) regressed cumulative
abnormal returns on announced earnings divided by expected earnings from a time

series model, percentage change in dividends, and dummy interaction terms. Using
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352 observations of contemporaneous quarterly earnings and dividend announcements
in 1979-81, they found that unexpected increases in either earnings or dividends were
associated with increases in firm value. When they included interaction terms, which
were based on whether the earnings surprise was of the same sign as the dividend
surprise, the interaction terms were generally more statistically significant than were
the size of the surprises.

Kane, Lee, and Marcus examined the effect on firm value when the two announce-
ments were made within a few days of each other. In contrast, Aharony and Swary
(1980) studied 149 NYSE firms with dividend announcement dates from 1963-76 be-
ing at least 11 trading days apart from earnings announcement dates. They found
that abnormal returns were significant and in the same direction as the dividend
change regardless of whether earnings announcements preceded or followed dividend
announcements. Abnormal returns were insignificantly different from zero when the
announcement was for no change in dividends.

Brown, Choi, and Kim (1992) examine the effect on the dividend response coef-
ficient of preceding earnings announcements. They find that the dividend response
coefficient when dividends are announced more than ten days after earnings is signif-
icantly positive with a value of about 4. They find that dividends announced three
to ten days after earnings are significantly positive only if the sign of the unexpected
dividend differs from the sign of the unexpected earnings, and that in this case the
dividend response coefficient magnitude of 2.6 is significantly less than the magnitude
of 4 in the prior case.

Collins and Kothari (1989) show that the association between annual earnings and
annual (or 15 month) changes in firm value is not constant across firms or through
time. They show that the earnings response coefficient depends on the risk free rate,
firm specific risk, earnings growth, and earnings persistence.

This paper extends the previous results by developing and testing hypotheses as
to the effect of the relative timing of the two announcements on the earnings and
dividend response coefficients. Announcement date earnings and dividend response
coefficients are predicted to depend on the risk free rate, firm specific risk, the dividend
growth rate, the dividend payout rate, and the effective tax rate on dividends.!

This paper provides some empirical evidence that the earnings (dividend) response

! Chapter 1 of the dissertation develops these hypotheses rigorously.
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coefficient is larger when earnings (dividends) are announced first, consistent with the
evidence in Brown, Choi, and Kim (1992). It provides evidence that changes in the
risk free interest rate, firm betas, and growth have the same effects on announcement
date earnings response coefficients as Collins and Kothari (1989) found for association
period earnings response coefficients.

The paper’s contributions are as follows. It draws together previous work on
earnings and dividend response coefficients and argues that they are affected by the
same firm specific and economy wide variables. It shows that the response coefficients
are affected by the timing of the announcements. It provides the first empirical
evidence of the effect on the dividend response coefficient of the payout rate, the
discount rate, the growth rate, and the effective dividend tax rate. It provides the first
empirical evidence that the earnings response coefficient is affected by the dividend
payout rate and the effective dividend tax rate.

The paper is organized as follows. Following a discussion of how the earnings and
dividend response coefficients vary depending on the order of the earnings and divi-
dend announcements and various firm specific and economy wide factors, the sample
and proxies are presented. Results of the basic tests of the hypotheses are presented
followed by some sensitivity analyses. The paper concludes by noting limitations and

some directions for future research.

2.2 Development of hypotheses

This section develops hypotheses concerning variation in the magnitude of the earn-

ings and dividend response coefficients.

2.2.1 Signal mitigation

Firm value equals the present value of expected future cash flows (Miller and Mo-
digliani, 1961). If the cash flows follow a random walk, then firm value at the end
of a period should equal the cash flow for the period times one plus the inverse of
the discount rate. If earnings equal cash flows, then the price earnings ratio should
also equal one plus the inverse of the discount rate. Panel A of table 2.1 shows a
median price earnings ratio of 11.913 for the firms on the Compustat annual indus-
trial database for the years 1981 to 1987. This would suggest that the inverse of the
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discount rate was about eleven, i.e. that the discount rate was about nine percent.
In fact, the risk free interest rate averaged eleven percent (see table B.26).

In the random walk model all changes in earnings are persistent and the earnings
response coefficient equals the price earnings ratio. On the other hand, if a change
in earnings is transitory, then the change in firm value should equal the change in
earnings and the earnings response coefficient should equal one. If earnings have both
persistent and transitory components, then the price earnings ratio and the earnings
response coefficient should be less than one plus the inverse of the discount rate,
but greater than one. Nevertheless, few studies have observed an earnings response

coefficient greater than one.?

Lintner (1956) proposed that firms change dividends only in response to a persis-
tent increase in their cash generating ability. He also observed that most firms have
a target dividend payout ratio. This suggests that the price dividend ratio should
equal the inverse of the discount rate divided by the dividend payout rate. The av-
erage price dividend ratio is about 2.5 times the average price earnings ratio for the
Compustat firms in table 2.1. This would suggest a 40% payout ratio if the level of
persistence of earnings and dividends is similar. If the level of persistence of dividends
is higher than that of earnings, because firms change their dividends only when there
is a persistent change in earnings, then the suggested payout rate is also higher. The
observed mean payout ratio is 40.3%.

When earnings or dividends are announced, the expected values of future cash
flows are revised and firm value should change. Earnings announced in excess of the
amount expected usually imply an increase in future cash flows, and so should cause
an increase in firm value. If firms change dividends only in response to a persistent
increase in their cash generating ability, as proposed by Lintner (1956), then dividends
announced in excess of the amount expected should also lead to an increase in firm
value. Since the dollar amount of the earnings or dividend surprise is generally less
than the present value of the expected increase in future cash flows, the change in firm
value would be larger than the amount of the surprise, i.e. the response coefficient is
predicted to be greater than one. If the earnings surprise reflects a transitory change

in cash flows, e.g. from the previously unreported sale of a headquarters building,

2 See Freeman and Tse (1991) for further discussion of this issue. Using an arctan transformation of
the earnings surprise, they document response coefficients of similar size to price earnings ratios.
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then the change in firm value would equal the earnings surprise, and the response
coefficient would equal one.

In Miller and Rock’s (1985) model, dividend and earnings announcements contain
the same information about future cash flows. Thus if they were both based on the
same information, the second announcement should contain no surprise and have no
effect on firm value. If dividends and earnings are both noisy signals of future cash
flows, then the second announcement should have less effect than the first, but it may
still have a significant effect if there are few other sources of information about future
cash flows.?

If dividends are linearly related only to persistent operating cash flows while earn-
ings are linearly related to both transitory and persistent operating cash flows, then
the market cannot determine transitory operating cash flows without both announce-
ments. When dividends are announced before earnings, the dividend announcement
provides information about current cash flows that will persist into the future; the in-
formation in the subsequent earnings announcement relates to the current transitory
cash flows only. When earnings are announced before dividends, the information in
the earnings announcement relates to total current cash flows; information about the
extent to which the total current cash flows are persistent is contained in the subse-
quent dividend announcement. Thus when earnings are announced first, the earnings
response coefficient should be greater than one since the market will in general expect
at least some of current cash flows to be persistent. When earnings are announced sec-
ond, the announcement provides information about transitory cash flows only so that
the earnings response coefficient should equal one and so be smaller than the earnings
response coefficient when earnings are announced first. The dividend response coef-
ficient should always be greater than one, since the dividend announcement provides
information about persistent cash flows. When dividends are announced first, the an-
nouncement provides information about both current persistent and future cash flows;
when dividends are announced after earnings, the announcement provides informa-
tion about future cash flows only, since the preceding earnings announcement has
already provided information about current cash flows. Thus the dividend response
coefficient when dividends are announced first is larger than the dividend response co-

efficient when dividends are announced second by the inverse of the dividend payout

8 This argument was presented in an earlier draft of the Brown, Choi, and Kim (1992) paper.
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rate. These arguments lead to the following hypotheses:*

H1: The dividend response coefficient should be greater than one. The
dividend response coefficient when dividends are announced first should

be larger than the dividend response coefficient when dividends are an-
nounced second.

H2: The earnings response coefficient should be greater than one when
earnings are announced first and should equal one when earnings are an-

nounced second.

2.2.2 Cross sectional variation in the response coefficients

The preceding subsection hypothesized that the magnitude of the dividend and earn-
ings response coefficients depends on the relative timing of the earnings and dividend
announcements. The response coefficients (other than the earnings response coeffi-
cient when earnings are announced after dividends, which is hypothesized to always
equal one) also vary depending on firm specific and economy wide variables. Since
economy wide variables are the same for all firms in the economy, they are most eas-
ily examined using time series data. Firm specific variables, on the other hand, lend
themselves to cross sectional analysis. Hypotheses regarding these cross sectional
variations are examined in this subsection, with the economy wide variations being
examined in the following subsection.

Firm value is the present value of future cash flows. Although an increase in
earnings (when earnings are announced first) signals an increase in the firm’s future
cash flows, a higher dividend payout rate means that a higher proportion of the future
cash flows will be paid out as dividends, imposing a higher tax cost on the investors.
Thus the increase in firm value arising from an unexpected increase in earnings will
be lower the higher the payout rate. In the case of dividend announcements, a given
increase in future cash flows will occasion a larger increase in dividends, the larger is
the dividend payout rate. Thus the larger the payout rate, the lower is the expected

increase in each future period’s operating cash flows indicated by a given increase in

# These results are derived and discussed in greater detail in chapter 1 of the dissertation.
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" current dividends.’

H3: (a) The dividend response coefficient when dividends are announced
first, (b) the dividend response coefficient when dividends are announced
second, and (c) the earnings response coefficient when earnings are an-

nounced first are smaller for firms with a larger dividend payout rate.®

Changes in the discount rate used to calculate firm value affect the response
coefficients. Any increase in future cash flows signalled by an unexpected increase in

dividends or earnings has a lower present value the higher the firm’s systematic risk.”

H4: (a) The dividend response coefficient when dividends are announced
first, (b) the dividend response coefficient when dividends are announced
second, and (c) the earnings response coefficient when earnings are an-
nounced first are smaller the larger the firm’s systematic risk.

% The effect on firm value of changes in dividends and dividend payout rates is discussed in more
detail in the appendix to chapter 1 of the dissertation. Miller and Scholes (1978) argues that
investors can effectively shelter their dividend income from taxes by leveraging their stock pur-
chases. If their proposition is correct, then the dividend payout rate should not affect the response
coefficients. Brennan (1991, p. 75) appears to argue that a higher dividend payout rate could lead
to a larger earnings respense coefficient, since it would imply that future dividend distributions
would be higher which would increase firm value. Shefrin and Statman (1984) argues that share-
holders prefer to receive dividends rather than sell part of their shareholdings when they need
cash because they might subsequently regret reducing their proportionate ownership of the firm.
If their proposition is correct, then the response coefficients will be larger for firms with larger
payout rates. Jensen (1986) argues that corporate managers invest cash in excess of that needed
for operations suboptimally, so that too low a payout rate may dampen response coefficients. On
the other hand, to the extent that a firm uses its cash to pay dividends, it has less cash available
to invest. In addition to the costs of raising additional equity, such as those arising from the
preparation of a prospectus and from underwriter fees and commissions, Myers and Majluf (1984)
argues that management may decline to undertake projects with positive net present value rather
than issue share at less than what they believe to be the true firm value. This argument suggests
that too high a payout rate may lower the response coefficients. If the payout rate is set optimally
to trade-off all the costs of issuing dividends against the benefits, as suggested by Shleifer and
Vishny (1986), Rozeff (1982) and others, then a higher payout rate suggests that a firm faces
higher agency and monitoring costs implying that it will have lower response coefficients.

8 This proposition and those that follow implicitly assume a ceteris paribus condition.

7 Changes in the risk free rate are discussed in the following subsection.
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Current persistent earnings or cash flows indicate larger future cash flows the
larger the firm’s growth rate.® Thus an unexpected increase in current earnings is
predicted to produce a larger effect on firm value the larger the growth rate. If an
unexpected increase in dividends signals that management believes that the firm will
have increased operating cash flows, then the change in firm value should be larger
the larger the growth rate.

H5: (a) The dividend response coefficient when dividends are announced
first, (b) the dividend response coefficient when dividends are announced
second, and (c) the earnings response coefficient when earnings are an-

nounced first are larger the larger the firm’s growth rate.®

2.2.3 Time series variation in the response coefficients

As noted above, firm value is the present value of future cash flows. If the risk free
interest rate increases, then firm value decreases. Any increase in future cash flows
signalled by an unexpected increase in dividends or earnings has a lower present value
the higher the risk free rate.

H6: (a) The dividend response coefficient when dividends are announced

first, (b) the dividend response coefficient when dividends are announced

8 Firm growth can be measured in several ways, such as the percentage increase in: (net) (operating)
assets, equity, operating cash flow, net income, dividends. It can be caused by: reinvesting
profits rather than distributing them, increases in production efficiency due to technology changes,
increases in customer demand, decreases in input prices, etc. The various measures of growth
converge as the dividend payout rate approaches one and as the transitory component of income
approaches zero. Chapter 1 of the dissertation discusses this issue in more detail.

® The hypothesis makes predictions about the response coefficients of different firms based on their
contemporaneous growth rates; it does not address the effects of a change in an individual firm's
growth rate. An increase in a firm’s growth rate might require larger inputs which would initially
reduce cash flow. Since the effect of the growth rate increase would be persistent, dividends would
increase under Lintner’s (1956) model or the model developed in chapter 1 of the dissertation.
However, under models which require that dividends equal current period outputs less inputs for
the following period, dividends could initially decrease when a firm experienced an increase in its
growth rate. Ghosh and Woolridge (1988) document that some firms do explain a decrease in
dividends as being due to unexpected investment opportunities. Their empirical evidence suggests
that the market does not put much credence in such explanations.
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second, and (c) the earnings response coefficient when earnings are an-

nounced first are smaller the larger the risk free interest rate.

Although dividends may provide information about a firm not otherwise available
to the market, the receipt of dividends imposes a tax cost on individual investors in
excess of what the tax cost would be if they received the cash when it was needed
for immediate consumption. Elton and Gruber (1970), Modigliani (1984), and others
have argued that the market value of the firm should be reduced by the present value
of the net tax cost of the expected stream of future dividends. The increase in firm
value arising from an unexpected increase in dividends is dampened by this tax cost.
To the extent that an unexpected increase in earnings announced before dividends is

due to a persistent increase in cash flow, it suggests an increase in dividends also.

HT7: (a) The dividend response coeflicient when dividends are announced
first, (b) the dividend response coeflicient when dividends are announced
second, and (c) the earnings response coeflicient when earnings are an-
nounced first are smaller in periods in which the effective tax rate on

dividends is larger.

Note again that this hypothesis compares the response coefficient across periods with
differing tax rates. Firms with higher payout rates may attract investors with lower
effective tax rates on dividends which would cause the response coefficients to vary
across firms. However, in this case both the tax cost and the payout rate would be

varying, and empirical tests would need to address both hypotheses.

2.3 Proxies and sample

This section discusses the proxies used for the constructs in the hypotheses and the
sample used to test the hypotheses. The first two subsections address the proxies
for the first two hypotheses, and the following two subsections discuss the proxies for
the firm specific rates and the economy wide rates respectively. The sample selection
criteria are discussed concurrently with the proxy discussion. Table 2.2 summarizes

the sample selection criteria, and table 2.3 summarizes the proxies.
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2.3.1 Signal mitigation

The first set of hypotheses (H1 and H2) requires determining earnings and dividend
announcement dates, measuring respectively the earnings and dividend surprises, and
measuring the market reaction to the announcements. Because most publicly traded
firms make such announcements quarterly, the sample consists of firms listed on both
the Compustat quarterly industrial database and the CRSP monthly and daily NYSE
database for the eight years 1980 to 1987 which meet certain criteria. Firms which did
not have prices and returns for each quarter in 1980 to 1987 on the CRSP database
were eliminated. Firms that announced earnings or dividends less frequently than
quarterly were also excluded from the sample. Firms whose fiscal yearend was other
than December were eliminated so that the date of determining firm value and the
expected time between quarter end and earnings announcement was the same for all

rms.

Announcement dates

The more precisely the announcement time can be identified, the more narrow the
event window can be, and the more powerful the test for information content. Com-
pustat (item rdoqe) gives the date the earnings announcement appeared in The Wall
Street Journal, but this is often the business day after the earnings were released.
Thus the earnings announcement event window is the Compustat date and the trad-
ing day before it.

CRSP provides the day of the dividend declaration. In many cases this information
does not appear in The Wall Street Journal till the following day. Thus the dividend
announcement event window is the CRSP date plus the trading day following it.

The earnings announcement occurs a few weeks after the end of the period and
is based primarily on information available at the end of the period.!® In many the-
oretical models,!! dividends and earnings are determined and announced at the end

of each period and so are based on the same transactions and information. In fact,

10 More correctly, earnings are computed based on the transactions occurring during the period.
Although most of the information relating to those transactions is obtained during the period,
generally accepted accounting principles require that the financial statements be adjusted for
information obtained after the period end if it relates to transactions occurring during the period.

I1E.g. ‘Miller and Rock (1985), chapter 1 of the dissertation.
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almost every day some firm announces dividends. In order to decide whether the
dividend announcement occurs before or after the earnings announcement, some rule
needs to be established as to which period or which earnings announcement each
dividend announcement relates to.!? Since most firms announce quarterly earnings
within the first five weeks of the following quarter, dividends announced during the
first five weeks of a quarter were assumed to relate to the previous quarter’s informa-
tion set. Dividends announced in the last four weeks of a quarter were assumed to
relate to that quarter since it seemed that they would be based to a large extent on
that quarter’s performance. Dividends announced in the middle four weeks of a quar-
ter were assumed to relate to the previous quarter since it seemed more likely that

they were based on the prior quarter’s performance than on the current quarter’s.

Returns

The market reaction is measured by the percentage change (the return) in commeon
share prices including dividends since this is the usual definition in earnings response
studies and the data is readily available. In most of the tests, market adjusted returns
are used; these are the firm’s common stock returns less the CRSP equally weighted

market return.!®

Unezpected dividends

Since the market value of common shares was selected to proxy for firm value, common
share dividends were selected to proxy for dividends. Most dividends are paid in cash
and are fully taxable; in order to ensure similar proxies for all firms, firms that paid
dividends that were not taxable, such as those which include a return of capital, were

excluded from the sample.

12 Note that a firm could announce its dividends exactly midway between two earnings announce-
ments. Since assuming such a dividend relates to either earnings announcement is arbitrary, the
tests were also performed restricting the data to dividend announcements made within two weeks
of an earnings announcement.

13 Brown and Warner (1985) found that adjusting returns for firm betas added little power over those
adjusting returns for the overall market return in tests involving small event windows. Though
the earnings announcement dates cluster about a month following the end of each quarter, they
are spread over a sufficient number of days that market wide factors should not have much effect
on the regression results.
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Lintner (1956) proposed that a reduction in dividends signals management’s belief
that future cash flows will be lower than previously believed.!* If the relation is linear,
then zero future cash flows should be associated with zero dividends and negative
future cash flows should be associated with negative dividends. However it is difficult
to justify the continued existence of a firm with zero or negative future cash flows. The
reasons for the elimination or suspension of dividends by a firm which is apparently a
going concern and the manner in which the market interprets the situation are thus
beyond the scope of this paper. Firms were therefore removed from the sample if
they did not declare a cash dividend every quarter.!®

It is common in empirical studies to view any change in dividends as unexpected.

Thus a possible proxy for unexpected dividends UD would be:

UD, D, — E._1{D;}

D, - D;_,.

where D, is dividends for period t and E, is expectations based on information avail-
able at the end of period t. Although such a proxy is common in studies using annual
data, when quarterly data is used it is sometimes argued that expected dividends are
those from the same quarter a year ago, rather than those of the previous quarter.

Then a possible proxy for unexpected dividends would be:

UDt = Dt - Et—l{Dt}
== Dt - Dt_4.
A more sophisticated model would recognize that many firms change dividends once

a year.!'® Thus the first proxy proposed above could be adjusted to reflect any change

in dividends occurring between the same quarters of the previous year(s):

UD, = D,— E,_,{D;}

14 This issue is discussed in more detail in chapter 1 of the dissertation.

15 To reiterate: this paper examines the relation between firm value, earnings, and dividends. Thus
the sample firms must pay dividends. Future research could compare dividend paying firms to
firms that do not pay dividends or only pay them irregularly or start or cease to pay dividends.

16 For these firms it is not clear whether dividends announced in the three quarters in which they
do not normally change dividends convey information. The implications of this observation for
hypotheses H1 and H2 are discussed below.
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= Dy —{D4-1 + A[Dt-4 — D;_5]}.

The coefficient A could be estimated from previous data!” or could be arbitrarily set

to one. The second proxy proposed above could be adjusted similarly:

UD, D, — E,_,{D:}

= D;—{Dyq+ A[D¢—y — D;_s]}.

Again the coefficient A could be estimated from previous data or could be arbitrarily

set to one. Note that if ) is set to one, then the last two proxies are the same:

UDt Dt - Et—l{Dt}
= Dt - {Dg._1 + [Dt—4 - Dt—5]}

D~ {D:_4 + [Ds-1 — Ds—s)}.

This last proxy is the one used in this paper.

Unezpected earnings

Some previous studies have measured earnings using income before extraordinary
items; others have used income after extraordinary items. Since both transitory and
persistent increases in earnings are of concern, the proxy used is primary earnings per
share including extraordinary items and after deducting preferred dividends (Com-
pustat item D11). As for expected dividends, some studies have equated expected
earnings to earnings in the prior quarter, while others have equated expected earnings
to earnings in the same quarter of the prior year. More sophisticated Box Jenkins
models of expected earnings have also been explored, as have proxies using analysts’
forecasts. In the absence of a clear consensus as to the best proxy for expected earn-
ings, and desiring to keep data collection and manipulation costs to a minimum, the

proxy for unexpected earnings UF is similar to that for unexpected dividends:
UE, =X, - Et—l{Xt} =X — X1~ [Xt—4 - Xt—s]-

where X, is earnings for period t.

17 Obtaining the necessary data would however reduce the sample size.
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As recommended by Christie (1987), the earnings and dividends surprises are
scaled by the market value of the firm’s common shares at the start of the announce-
ment window. For consistency with the scaling implicit in the measure of returns,
earnings and dividends ideally should also be scaled by the firm’s market value at the
close of two days before the earnings announcement and at the close of the day before
the dividend declaration respectively. Unfortunately, daily price data is not available
in machine readable form at the University of Washington. Therefore unexpected
earnings and dividends for each quarter are scaled by firm market value at the end

of the quarter.

Table 2.4 shows the distribution of the 270 sample firms across industries. 27 quar-
ters of data are available for each firm, giving 7290 observation. Table 2.1 compares
some characteristics of the sample to that of all firms on the Compustat database.
Note that the second quartiles of each of dividends, earnings, and value of the sample
firms are in the fourth (top) quartiles respectively of all firms on Compustat. The
price earnings ratios of the sample are comparable to that of all firms on Compustat,
while the price dividend ratios are lower and the payout ratios are higher. The re-
quirement that the sample firms pay dividends every quarter in the eight years 1980
to 1987 biases the sample to larger and more stable firms.

2.3.2 Measuring response coefficients

As discussed in the prior section, observed price earnings ratios suggest that the
market views earnings as consisting of both transitory and persistent components.
Unexpected earnings presumably consist of both transitory and persistent compo-
nents also. Indeed it seems reasonable to assume that unexpected earnings contain
a larger transitory component than annual earnings, so that the earnings response
coefficient should be less than the price earnings ratio, but greater than or equal to
one. Yet, as stated before, few studies have observed earnings response coefficients

greater than one.

Freeman and Tse (1991) show that the earnings response coefficient obtained in

the usual regression of returns UR on unexpected earnings UE equals a weighted
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average of the ratios of returns to unexpected earnings:*®

RC = > w,UR;/UE;

where

Il
5
™

=

w;

Five reasons for this calculation to be less than one are advanced. First, returns
may be measured over the wrong period. For instance, Collins and Kothari (1989)
show that where the independent variable is the annual change in earnings, the ap-
propriate period is fifteen months. However, to suppose that in announcement studies
returns should be measured over more than a couple of trading days (if not hours!)
is to question the efficient market hypothesis.

Second, unexpected earnings may be measured incorrectly. Judge et al. (1985, p.
708) show that random errors in measuring the independent variable in an univariate
regression lead to biasing the estimated response coefficient towards zero, and biasing
the intercept away from zero. Collins and Kothari (1989) attempt to mitigate this
problem by using reverse regression.

Third, unexpected earnings may be overstated, particularly when expected earn-
ings are calculated using old information. For instance, if the proxy for unexpected
earnings uses only earlier earnings announcements, it ignores other information the
market may obtain up to the time immediately before the new earnings announce-
ment. Regardless of the sign of the calculated earnings surprise, the magnitude is
likely larger than the market’s real surprise. If, for example, the calculated surprise
is always twice the actual surprise, the calculated response coefficient will be half the
actual response coefficient.

Fourth, the slope coefficient may not be constant. The usual regression of returns
on unexpected earnings implicitly assumes that the true earnings response coefficient
is the same for all observations in the sample. If the earnings response coefficients
varies, as predicted in hypotheses H3 to H7, then Judge et al. (1985, p. 807) show
that the estimated response coefficient is again biased towards zero.

Fifth, the assumption of a linear form may be invalid.!® Freeman and Tse (1991)

18 Assuming that the means of both UR and UF are zero.

19 Note that this may be viewed as a special case of the fourth point.
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argue that the response coefficient decreases as the earnings surprise increases, since
larger earnings surprises are less persistent. Note that the weights w; in the usual
regression are larger for the larger earnings surprises, so that the estimated earnings
response coefficient is more affected by the observations with primarily transitory
earnings surprises than by observations with primarily persistent earnings surprises.
Freeman and Tse’s arctan transformation corrects this problem and they do indeed
calculate earnings response coefficients greater than one. Nevertheless, if incorrect
weighting were the only problem, then the usual regression results should be biased

to one, not to zero.

If the true intercept is zero, and there is no economic (as opposed to econometric)
reason for believing it is not,*® then there is no clear reason for using regression as
the statistical tool to estimate the response coefficients. Instead, the ratios of returns
to unexpected earnings can be used directly. Estimating the response coefficients by
using the mean of the observed ratios of returns to earnings surprises is equivalent
to assigning the weights w; to one. This solution can be viewed as a middle ground
between the usual regression estimate, which assigns larger weights to observations
with larger earnings surprises, and the Freeman and Tse estimate, which assigns
larger weights to observations with smaller earnings surprises, in that it assigns the
same weight to each observation, regardless of the size of the earnings surprise.?? For
comparison with previous studies, regression results are reported in the section on

sensitivity tests, but the main results are obtained using the ratios directly.

20 And the model developed in chapter 1 of the dissertation argues that the true intercept is indeed
zero.

! Observations with small surprises (less than .0001 times firm value) were assigned a weight of zero,
on the assumption that such small amounts were due to differences in rounding (e.g. 10 2/3 being
coded once as 10.667 and later as 10.6667) by Compustat, since they correspond to a surprise
of less than one cent per share on a share priced at $100. Response coefficients calculated using
such observations would likely be large in absolute value and would probably reduce the reported
significance levels. Widening the exclusion could reduce the number of usable observations which
would reduce the power of the tests. It could eliminate some outliers that would affect the
calculation of the mean response coefficients and the regression coefficients.
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" 2.3.83 Cross sectional variation in the response coefficients

Hypothesis H3, H4, and H5 predict that the response coefficient RC should be a

function of the dividend payout rate d, systematic risk », and the growth rate g:
RC = ¢(da g )

with the response coefficient increasing when the payout rate decreases, the risk
decreases, or the growth rate increases.

A proxy for the payout rate d could be calculated for each firm-quarter by dividing
the dividend for that quarter by the earnings for the quarter. However if dividends
are not adjusted for transitory shocks,?? then such a calculation would introduce
considerable error in the proxy. Instead a proxy for each firm’s payout rate (for all
quarters) was calculated by dividing the total dividends paid over the eight years 1980
to 1987 by the total net income for the eight years.?® This measure should contain
less error on average since the proportion of transitory shock to net income over 32
quarters should be less than the same proportion in any given quarter.

Each firm’s systematic risk 7 was proxied for by its beta calculated by regressing
its monthly returns over the full eight years against equal weighted monthly market
returns. .

The percentage change in dividends was used to proxy for growth g.?* Each firm’s
growth rate was estimated by regreséing the log of dividends on the calendar quarter
for the eight years 1980 to 1987.

Note that all three proxies use data for all thirty-two quarters, which therefore
include information not available to the market at the announcement dates. Some
studies estimate such proxies using data available to the market only. This alternate

procedure would produce an estimate of each firm’s payout rate, beta, and growth

22 As suggested by Lintner (1956) and the model in chapter 1 of the dissertation.

23 The payout rate d in the model in chapter 1 of the dissertation is the ratio between dividends and
persistent operating cash flow. Data on operating cash flow is available for only half the firms in
the sample. See table C.13 which indicates that operating cash flow is available for 3571 of the
7532 firm quarters.

24 As noted in the prior section, alternate measures of growth would use assets, equity, operating
cash flow, or net income. Chapter 1 of the dissertation explains why the best theoretical measure
of growth is persistent operating cash flow, and why dividends should grow at the same rate.
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rate in each quarter which would allow time series tests of the hypotheses for each
firm in the sample. However, the procedure would also require data on each firm for
1973 to 1979 which would have reduced the number of firms in the sample. If the
three rates are constant for each of the firms?® then little is gained by this alternate
procedure. If the rates change over time, then additional analysis to determine the
effect of such changes on firm value would be appropriate. Such analysis, which
should consider why the rates would change, how such changes would be conveyed to
the market, and how the conveyance of such information would interact with earnings

and dividend announcements, is beyond the scope of this paper.

2.3.4 Time series variation in the response coefficients

Hypothesis H6 and HT7 predict that the response coefficient RC should be a function

of the risk free interest rate r, and the effective tax rate on dividends T
RC = 4(n,T)

with the response coefficient increasing when the risk free interest rate decreases or
the effective tax rate on dividends decreases.

The ten year constant maturity market yield on government securities obtained
from the S & P Statistical Services (1990) was used to represent the quarterly interest
rate r.%¢ ‘ |

The tax rate of concern T is the expected effective tax rate on future dividends.
The increase in the tax rate on capital gains and the general reduction in tax rates
in the 1986 Tax Reform Act lowered the effective tax rate on dividends after 1986.
To the extent this reduction was anticipated, the expected effective tax rate would
have begun to decrease prior to passage of the Act. Thus the proxy for tax rates is

the calendar quarter, with the earlier quarters 1981:2 to 1983:1 proxying for higher

25 Which is explicitly assumed in the model in chapter 1 of the dissertation on which the hypotheses
are based.

28 Note that this is a nominal rather than a real rate of interest. The paper assumes throughout that
growth rates, discount rates, rates of return, and projections of future amounts are calculated using
nominal, not real, dollars. However, if a change in the quarterly interest rate reflects a change in
inflation expectations that was already anticipated, the proxy measures the construct with error.
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tax rates and the later ones 1986:1 to 1987:4 for lower tax rates.?’

2.4 Results of the empirical tests of the hypotheses

2.4.1 Signal mitigation

Table 2.5 reports the quartiles and means of the response coefficients measured as the
ratio of market adjusted returns to scaled unexpected earnings or dividends. It also
reports two tail probabilities of the null hypotheses that the mean or median is equal
to zero or one. For comparability with earlier studies, dividend and earnings response
coeflicients calculated without regard to the relative timing of their announcements
are presented in rows 1, 4, 7, and 10. The mean dividend response coefficient for
the 1409 observations in which the dividend surprise exceeds .0001 in absolute value
is 11.393, which is significantly greater than one (one tail p-value less than 0.0001).
The median dividend response coefficient is 4.256 which is also significantly greater
than one. The number of observations (1409) is greater than the sum of the 497
observations for the case when dividends are announced first and the 675 observations
for the case when dividends are announced second, since 237 dividend surprises were
announced within a day of the earnings announcement.

As predicted by hypothesis H1, the mean dividend response coeflicient when div-
idends are announced before earnings of 9.642 is significantly greater than one (one
tail p-value of .0005);?® the median of 4.846 is also significantly greater than one (one
tail p-value of .0001). The mean dividend response coefficient when dividends are
announced after earnings of 8.668 is significantly greater than one (one tail p-value
of .0070) and the median value of 2.652 is also significantly greater than one (one tail

p-value of .0124). The results for the case when the announcements are within two

27If the elimination of the capital gains exclusion was not anticipated, or at least the effect of the
elimination on the determination of firm values was not effective till after passage of the Tax
Reform Act, then including the first three quarters of 1986 in the proxy may be inappropriate.
However, given that the Treasury tax reform proposals were first released in November 1984, that
Congress began to address the legislation in September 1985, and that repeal of the 60% capital
gains exemption created little controversy (Arthur Andersen, 1987, p. 3, 5, 34), inclusion of all
the 1986 quarters does not seem inappropriate. Using fewer quarters would also reduce the power
of the tests.

. 8 Recall that the table presents two tail p-values, since these are relevant to the tests of hypothesis
H2.
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weeks of each other are similar, though the significance levels are somewhat less (.0762
for the one tail p-value for the median dividend response coefficient when dividends

are announced after earnings).

Hypothesis H1 also predicts that the dividend response coefficient should be larger
when dividends are announced first than when dividends are announced second. Al-
though the magnitude of the mean (median) dividend response coefficient when div-
idends are announced first exceeds the magnitude of the mean (median) dividend
response coefficient when dividends are announced second, whether or not the data is
. restricted to announcements being within two weeks of each other, tests of the mean

dividend response coefficient cannot reject the null hypothesis that they are equal.2?

The earnings response coefficient when earnings are announced before dividends
is predicted (H2) to be greater than one. The mean of the 3321 observed response
coefficients is 1.748 which is greater than zero (one tail p-value of .0104) but is not
significantly different from one (one tail p-value of .1610). The median observed value
of 0.246 is significantly greater than zero, but significantly less than one. The 2042
observations in which earnings are announced less than two weeks before dividends
have a mean earnings response coefficient of 2.703 which is significantly greater than
one (one-tail p-value of .0348) though the median of 0.246 is still significantly less
than one. Thus the data supports the predicted sign but not the predicted magnitude

of the earnings response coefficient.

The earnings response coefficient when earnings are announced after dividends is
predicted (H2) to equal one. The 2442 observations have a mean of 0.636 which is
not significantly different from one (two tail p-value of .5681). The median is 0.189
which is significantly less than one. The 726 observations for earnings announcements
following the dividend announcement by less than two weeks have similar means and
medians. Thus the means are consistent with the hypothesis H2, but the medians

are not.

Hypothesis H2 also predicts that the earnings response coefficient should be larger
when earnings are announced before dividends than in the reverse case. The mean in
the first case of 1.748 is greater than the mean of 0.636 in the reverse case, but the

2 Pooled standard deviation is estimated as (488:38446°+674-80847105 _ 79 904, The t statistic is

. 4064674
72-204‘?(?72;’?4?16/%75)“"’ = 0.228, which corresponds to a one tail p-value of 0.41.
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difference is only marginally significant.®® The mean of 2.703 of the earnings response
coeficients when earnings are announced less than two weeks before dividends is also
marginally significantly greater (one tail p-value of .12) than the mean of 0.720 of the
earnings response coefficients when earnings are announced less than two weeks after
dividends.

The appendix reports a variety of other tests of these hypotheses. The response
coefficients were grouped by firm and quarters and then averaged. The response
coeficients were recalculated using raw returns instead of market returns and the
tests repeated. Virtually all the tests provide significant support for hypothesis H1
that the dividend response coefficients are greater than one; only the tests using
raw returns and restricting the announcements to being within two weeks of each
other produce some contradictory results. The results of the tests of hypothesis
H1 are generally consistent with the results in Brown, Choi, and Kim (1992, table
3), though they find generally smaller response coefficients, and in particular find a
dividend response coefficient of 0.941 when dividends are announced less than two
weeks after earnings. Since they use regression analysis, their estimated response
coefficients may be biased towards zero. Bajaj and Vijh (1990, table 6) find dividend
response coefficients of 1.6 for dividend decreases and 5.0 for dividend increases. They
do not distinguish dividend announcements made before earnings from those made
after earnings. Most other tests of dividend response coefficients have been concerned
with the sign of the response coefficient, not the magnitude, and so their results are
not directly comparable to these here.

All the mean dividend response coefficients when dividends are announced before
earnings are larger than the mean dividend response coefficients when dividends are
announced after earnings, but the p-values range from .03 to .41. The median response
coefficients are also generally larger in the first case than in the second. Table 2 of
an earlier draft of the Brown, Choi, and Kim (1992) paper reported a significant
difference between the dividend respense coefficients when dividends are announced
first compared to that when dividends are announced second.

The observed mean earnings response coefficients, when earnings are announced

first, are almost always greater than one, but generally not significantly so. As noted

s e . . . 3 " 3 o ur e
%0 Pooled standard deviation is estimated as (2320-43-3358+2441-8L.887 105 — 38,917, The t statistic is
1.748-0.636

EPTT(i/330141/ 240775 = 1.07, which corresponds to a one tail p-value of 0.14,
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earlier, studies using regression nearly always find response coefficients less than one,
which suggests that this study’s use of ratios has indeed reduced the bias implicit
in those tests. On the other hand, the median earnings response coefficients are
consistently less than one. Such a low response coefficient may be due to the proxy
for the earnings surprise overestimating the true surprise, or due to the market taking

more than two days to react to the earnings announcement.

For most of the tests, hypothesis H2 that the mean earnings response coefficient
when earnings are announced second equals one cannot be rejected. However, the
median response coefficient is almost always significantly less than one. There are no
comparable studies of this hypothesis. Again, such a low response coefficient may be
due to the proxy for the earnings surprise overestimating the true surprise, or due to

the market taking more than two days to react to the earnings announcement.

All the mean earnings response coefficients when earnings are announced before
dividends are larger than the mean earnings response coefficients when earnings are
announced after dividends, but the differences are generally only marginally signif-
icant (p-values range from .02 to .27). The median response coefficients are also
almost always larger in the first case than in the second. Table 4 of an earlier draft of
the Brown, Choi, and Kim (1992) paper reported a significant difference between the
earnings response coefficients when earnings are announced first compared to that
when earnings are announced second for firms in their bottom market quartile, but

not for firms in their top market quartile.

Note that the average dividend response coefficients are about a quarter of the
average price dividend ratios, while the average earnings response coefficients are less
than a tenth of the average price earnings ratios. This suggests that the market views
earnings and dividend surprises to have a larger transitory component than do earn-
ings and dividends themselves, and that earnings surprises have a larger transitory
component than dividend surprises. It may also suggest that the earnings and divi-
dend surprises are overestimated and/or that the market takes more than two days
to react to the surprises. This problem is particularly acute for the proxies for the
surprise in the second announcement. Presumably the market uses the information in
the first announcement to revise its estimate of the information content of the second
announcement, but the proxies used in this paper use the same information for both

announcements. Moreover, given the few days that elapse between most of the pairs
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of announcements it is unlikely that any published estimates of the revision in expec-
tations exist. Thus the observed response coefficients for the second announcements
are likely more overstated than for the first announcements, which would explain the
difficulty in obtaining significant support for the hypotheses that the response coeffi-
cient at the second announcement is smaller than the response coeflicient at the first
announcement, and for the hypothesis that the earnings response coefficient when
earnings are announced second equals one.

There is another hindrance to observing a significant difference between the re-
sponse coefficient at the first announcement and that at the second announcement.
As mentioned earlier, many firms set their dividends annually. For the remaining
three quarters in which the dividend announcement is simply a confirmation of the
previous decision of the Board of Directors, the dividend announcement contains lit-
tle information beyond a confirmation that nothing drastic has happened to change
the firm’s future cash flows. In these quarters the order of the two announcements
probably has little effect on the magnitude of the earnings response coefficient and
including them in the tests of hypothesis H2 likely reduces the power of the tests.

2.4.2 Univariate tests of the variation in the dividend and earnings response coeffi-

cients

Table 2.6 reports univariate tests of hypotheses H3, H4, and H5. For the univariate
tests of hypothesis H3, the firms were ranked by the size of their dividend payout rates.
Firms whose dividend payout rates are in the two middle quartiles (i.e. between 36%
and 64.1%) were dropped from the analysis. The first and third columns compare the
mean of the response coefficients for firm in the lowest payout rate quartile (i.e. the
firms whose payout rate was less than 36%) to the mean of the respouse coefficients
for firms in the highest payout rate quartile (i.e. the firms whose payout rate was
more than 64.1%). The second and fourth columns compare the mean rank of the
response coefficients for firms in the lowest payout rate quartile to the mean rank
of the response coeflicients for firms in the highest payout rate quartile. Columns
one and two use all the firms in the lowest and highest quartiles; columns three and
four compare only the firms whose announcements are made within two weeks of
each other. The tests reported in columns one and three are parametric t tests and

assume that the distribution is normal. The tests reported in columns two and four
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are nonparametric Wilcoxon tests which typically have lower power, but impose no
assumptions as to the distribution of the data. '

The tests of hypotheses H4 and H5 are of the same nature. For hypothesis H4,
the firms were ranked by their beta, and the firms whose betas are in the middle two
quartiles were dropped from the analysis. For hypothesis H5, the firms were ranked
by their dividend growth rate, and the firms whose growth rates are in the middle
two quartiles were dropped from the analysis.

Test results for hypothesis H3c, which predicts that the earnings response coeffi-
cient when earnings are announced before dividends should be larger the smaller the
dividend payout rate, are reported in the fifth row. The first two columns report the
results of tests which compare the earnings response coeflicients when earnings are
announced first of firms whose payout rate exceeds 64.1% (that is, their payout rate
is in the top quartile of payout rates®') with the earnings response coeflicients when
earnings are announced first of firms whose payout rate is less than 36% (that is, their
payout rate is in the bottom quartile of payout rates). The first column reports the
result of a t test which compares the mean of the response coefficient for the firms
whose payout rates are in the top quartile to the mean of the response coefficients
for the firms whose payout rate is in the bottom quartile. The one tail probability
of observing the data given the null hypothesis that the means are equal is .094; one
can accept the alternate hypothesis that the mean in the first group is lower than the
mean in the second group with 90.6% confidence.

The second column reports the results of a Wilcoxon nonparametric test which
compares the mean of the ranks of the response coefficients of the firms whose payout
rates are in the top quartile with the mean of the ranks of the response coefficients
of the firms whose payout rates are in the bottom quartile. Again the null can be
rejected; the probability that it holds is less than .001.

The second two columns report the results of the same tests for the earnings re-
sponse coefficients when the earnings announcement precedes the dividend announce-
ment by less than two weeks. Again the tests indicate that the null hypothesis can
be rejected. In summary, each of the four tests reported in the fifth row supports
hypothesis H3c.

The second row reports the results of four tests of hypothesis H3a. Each test

31 See table B.25 for quartiles of the payout rates.
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indicates that dividend response coefficients, when dividends are announced before
earnings, are generally lower when dividend payout rates are higher, but that the

difference is not statistically significant.

The third row reports the results of four tests of hypothesis H3b. The mean
dividend response coefficient when dividends are announced after earnings of firms in
the top payout quartile is significantly lower (one tail p-value of .069) than the mean
dividend response coefficient when dividends are announced after earnings of firms
in the bottom payout quartile. The test permits acceptance of hypothesis H3b. The
remaining three tests reported in the third row indicate that the relation is in the

predicted direction, but is not statistically significant.

Rows 14 and 15 of table 2.6 report the results of tests of hypotheses H5a and
H5b. The tests indicate that dividend response coefficients are statistically higher
for firms whose dividend growth rates are in the top quartile than for firms whose
dividend growth rates are in the bottom quartile. The seventeenth row provides

similar support for hypothesis H5c.

The eighth, ninth, and eleventh rows report the results of the tests of hypotheses
H4a, H4b, and H4c respectively. Although there is some evidence to support hypoth-
esis H4a in the t test for announcements made within two weeks of each other, all

remaining evidence on the three hypotheses is insignificant.

These univariate tests implicitly assume no significant relations among firm payout
rates, betas, and growth rates. Indeed their correlation coefficients computed using
all 270 firms are less than 13% in absolute value. However many firms appear to be
in the extreme quartiles (i.e. the first and fourth quartiles) for two or three of the
rates. For instance, 21 firms are in both the bottom growth quartile and the top
payout quartile (being 31% of either quartile), while 42 firms are in both the top
growth quartile and the bottom payout quartile (being 62% of either quartile). Thus
the tests of hypotheses H3 and H5 are not completely independent; the significance of
the tests of the payout rate may be driven by the strength of the relation between the
growth rate and the response coefficients. Similarly, 36 firms are in both the bottom
beta quartile and the top payout quartile (being 53% of either quartile) and 27 firms
are in both the top beta quartile and the bottom payout quartile (being 40% of either
quartile). Thus it is difficult to obtain significant support for both hypotheses H3 and

H4; if the relation between the payout rate and the response coeflicients is too strong,
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it may cause the observed relation between the betas and the response coefficients to

be in the opposite direction to that hypothesized.

Table 2.7 reports the results of univariate tests of hypotheses H6 and H7. The fifth
row indicates that the earnings response coefficients when earnings are announced be-
fore dividends are higher in quarters with higher interest rates, contrary to hypothesis
Héc. The second row indicates that dividend response coefficients when dividends are
announced before earnings are lower in quarters with higher interest rates, and that
the relation is significant when the announcements are less than two weeks apart, in
accordance with hypothesis H6a. The t tests in the third row provide statistically
significant support for hypothesis H6b.

The ninth row of table 2.7 indicates that dividend response coefficients when
dividends were announced after earnings where significantly lower in 1982 and 1983
when the effective tax rates on dividends were high compared to 1986 and 1987
when the effective tax rates on dividends were lower, in accordance with hypothesis
H7b. Similar support for hypothesis H7a is presented in the eighth row, though the
evidence is only statistically significant for the observations in which the dividend
announcements preceded the earnings announcement by less than two weeks. The
evidence regarding hypothesis H7c reported in row 11 is mixed, with the t tests
of means suggesting that the relation is in the direction hypothesized, while the
Wilcoxon tests of mean ranks indicate that the relation is in the opposite direction
to that hypothesized. .

Again it should be noted that the tests of the two hypotheses are not independent.
All seven of the interest rates in the bottom interest rate quartile occurred in 1986-87,
the two years with the lowest effective tax rates on dividends, and five of the seven
interest rates in the top interest rate quartile occurred in 1981-82, the two years with

the highest effective tax rates on dividends.

In summary, the univariate tests provide statistically significant support for hy-
potheses H3b, H3c, H5a, H5b, H5c, H6a, H6b, H7a, and H7b. The tests indicate that
the relation is opposite to that hypothesized in H6c, and provide mixed results for

the remaining hypotheses.
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" 2.4.8 Multiple regression tests of the variation in the dividend and earnings response

coefficients

This subsection reports on tests of hypotheses H3 to H7 using regression. Although
regression tests are superior to those reported in the preceding subsection in that they
do not implicitly assume that the rates are uncorrelated but rather permit all the rates
to vary simultaneously, regression tests are inferior in that they assume the relation
between the response coefficients and the rates is linear (or can be transformed into
a linear form) and that the response coefficients are normally distributed. Thus
the regression tests are joint tests of the hypothesized relation and the hypotheses
that the response coeflicients are normal and that the relation between the response
coefficients and the rates is linear (or a specified transformation of a linear relation).%2

Since the exact form of the relation between the response coefficients and the
rates is not hypothesized, regressions are run assuming a linear and a log linear
relation. Since only the observations with positive response coefficients and rates can
be used in the log transformation, a direct comparison of the results of the log linear
regression to the results of the linear regression is not possible since differences in
the results could be due either to the transformation itself or to the reduced set of

observations used. For this reason, regression tests using the linear form and the

. Positive observations only are also reported. Comparing the results of this regression

with that of the linear regression using all the observations shows the effect of dropping
the negative observations, while comparing the results of this regression with the log
linear regression shows the effect of the transformation.

Since whether the linear or the log linear form is the best approximation to the
true relation between the response coefficients and the rates in unclear and indeed
may vary depending on the particular set of rates observed, the choice of the best

specification is an empirical issue and may vary as the data varies. In the tests that

32 Chapter 1 of the dissertation develops an explicit form for the relation between the response
coefficients and the rates. The form is not linear, nor can it be transformed into a linear form by
any commonly used transformation. Response coefficients could be calculated from the observed
rates using the formulas in chapter 1 of the dissertation. The calculated response coefficients could
be compared to the observed response coefficients by regressing one on the other and evaluating
whether the regression coefficient was significantly different from one, or at least positive. However,
if the test did not support the chapter 1 formulation, it would be difficult to identify which of the
hypotheses developed in this paper should be rejected.
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follow, White’s x? test and the adjusted R? are used as indicators of the goodness
of the specification. White’s test is specifically designed to test the goodness of the
specification including whether the error terms are homoscedastic; low reported values
of the test suggest that the regression results may be invalid. Although RZs are not
specifically designed to test the specification, low R?s do suggest that the specified

form does not explain much of the variance in the response coefficients.

Tests of variation in the dividend response coefficient, when dividends announced first

Table 2.8 reexamines hypotheses H6a and H7a using all the observations in which
the dividend announcement preceded the earnings announcement, and the dividend
surprise is nonzero. The first pair of rows indicates that there were 497 such observa-
tions.3® White’s x? test indicates that the equation is misspecified; the adjusted
R? is zero. Using only the 295 positive dividend response coefficients results in a
better specified regression with a 3.29% adjusted R%. The regression coefficient on
the quarterly interest rates is significantly negative as predicted by hypothesis H6a.
Using the 177 positive dividend response coefficients in the first eight and last eight
quarters and including the tax rate dummy in the regression increases the adjusted
R? to 5.88% but produces insignificant regression coefficients. The variance inflation
factor indicates the presence of some multicollinearity between the two proxies, as
discussed in the previous section.3* Performing the regression using the logs of the
variables produces similar results.

Regressing the 138 dividend response coefficients when the dividend announce-
ment precedes the earnings announcement by less than two weeks on the interest rate
produces an R? of 2.73% and significant (.014) support for hypothesis H6a. Including
the tax rate dummy in the equation again indicates that the relation between the
response coefficients and the independent variables is in the direction hypothesized
by H6a and H7a, but the tests are not significant. Similar results are obtained when

only the positive response coefficients are used and the regression is performed using

33 As also reported in table 2.5.

34 Recall that all seven of the interest rates in the bottom interest rate quartile occurred in 1986-87,
the two years with the lowest effective tax rates on dividends, and five of the seven interest rates
in the top interest rate quartile occurred in 1981-82, the two years with the highest effective tax
rates on dividends. .
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the log transformation. In summary, the univariate support for hypothesis H6a is
stronger than that in table 2.7, but the multivariate support for hypotheses H6a and
HT7a is weaker than that in table 2.7.

Table 2.9 reexamines hypotheses H3a, H4a, H5a, H6a, and H7a. The first pair of
rows again reports that there were 497 observations in which the dividend announce-
ment preceded the earnings announcement and the dividend surprise was nonzero.
White’s x? test indicates that the equation is misspecified; the adjusted R? is zero.
Using only the 294 positive dividend response coefficients results in a better specified
regression with a 4.12% adjusted R2. Although the regression coefficients are in the
direction predicted by hypotheses H3a, H4a, and Hba, only the last one is statisti-
cally significant. Including the quarterly interest rate in the regression increases the
adjusted R? to 6.76% and produces a significant regression coefficient on the interest
rate as predicted by hypothesis H6a. Including the tax rate dummy and using the
176 observations in the first eight and the last eight quarters produces a significant
regression coeflicient for the dummy as predicted by hypothesis H7a, but eliminates
the statistical significance of the regression coefficient on the interest rate variable
and reverses the sign of the coefficients on the payout rate and the beta. Running
the regressions in log form produces results which are similar but generally somewhat

more significant.

The regressions using all the data with announcements within two weeks of each
other exhibit low R?s. Regressing the 83 positive dividend response coefficients when
dividends are announced less than two weeks before earnings on the three firm rates
produces an adjusted R? of 10.98%, a significantly negative coefficient on the dividend
payout rate, and coefficients that are marginally (.16) significant on the beta and the
growth rate. Adding the quarterly interest rate to the regression gives a significant
coefficient on that rate but decreases the significance of the growth rate coefficient.
Adding the tax rate dummy produces a very low R? and insignificant regression

coefficients. Using the log transformation produces similar results.

In summary, table 2.9 provides evidence that some of the variation in positive
dividend response coefficients when dividends are announced before earnings can be
explained by the dividend growth rate (hypothesis H5a) and the quarterly interest
rate (hypothesis H6a). The dividend payout rate provides additional explanatory

.power (hypothesis H3a) when the announcements are less than two weeks apart.
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The regression coeflicients on the firm beta and the quarterly tax rate dummy are
generally in the directions predicted (hypotheses H4a and HT7a respectively) but are
not statistically significant.

Tests of variation in the dividend response coefficient, when dividends announced

second

Table 2.10 provides evidence on hypotheses H6b and H7b additional to that in ta-
ble 2.7. The first pair of rows reports the results of regressing the 675 dividend
response coeflicients when dividends are announced after earnings on the quarterly
interest rates. The slope coefficient provides significant support for hypothesis H6b,
but the results should be interpreted with caution due to the low R? and the misspec-
ification indicated by White’s x*. Using only the 367 positive response coefficients
produces similar results. Using the log transformation produces a better specified
equation and an R? of 6.18%. The regression coefficient on the quarterly interest
rates is again significantly negative as predicted by hypothesis H6b. Adding the tax
rate dummy and using only the 229 observations in the first eight and last eight quar-
ters produces a significantly positive regression coefficient as predicted by hypothesis
H7b, but the regression coefficient on the interest rate is now positive. Using the
observations when the dividend announcement follows the earnings announcement
by less than two weeks produces similar results.

Table 2.11 provides the results of additional tests of hypotheses H3b, H4b, H5b,
H6b, and H7b. Using the 675 dividend response coefficients when the dividend an-
nouncement follows the earnings announcement produces a misspecified equation with
low R?. Regressing the 367 positive dividend response coefficients also produces mis-
specified equations, though the R?s are somewhat better.*®

Using the log transformation on the 367 observations with positive response co-

efficients produces a well specified equation which explains 12% of the variation in

35 The slope coefficients provide significant support for hypotheses H3b and H5b, but the slope
coefficient on the beta is contrary to that predicted in hypothesis H4b. Adding the quarterly
interest rate produces a significantly negative coefficient as predicted by hypothesis H6b and leaves
the other results unchanged. Adding the tax rate dummy and using only the 229 observations in
the first eight and last eight quarters improves the specification and gives a significantly positive
coefficient on the dummy as predicted by hypothesis H7b, but reduces the significance of the

_ payout rate and the interest rate.
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the response coefficients. The regression coefficients provide significant support for
hypotheses H3b, H4b, and H5b. Adding the quarterly interest rate increases the ex-
planatory power to 16% and provides support for hypothesis H6b also. Adding the tax
rate dummy and dropping the middle quarterly observations increases the explained
variance to 21% and provides significant support for hypothesis H7b, but produces
a regression coefficient on the quarterly interest rates opposite to that predicted by
hypothesis H6b.

Using only the observations in which the dividend announcement follows the earn-
ings announcement by less than two weeks produces regressions that are generally
better specified but whose slope coefficients are generally less significant.

In summary, the tables indicate that some of the variation in the positive dividend
response coefficients when the dividend announcement follows the earnings announce-
ment can be explained by time series variation in the effective tax rate on dividends
(hypothesis H7b) and by time series variation in the interest rate (hypothesis H6b)
although the two effects are difficult to separate with the data used in this study. The
variation can also be explained by cross sectional variation in the dividend payout
rate (hypothesis H3b) and the growth rate (hypothesis H5b) and to a lessor extent
by variation in firm betas (hypothesis H4b).

Tests of variation in the earnings response coefficient, when earnings announced first

Table 2.12 provides the results of additional tests of hypotheses H6c and H7c. Using
the 3321 earnings response coefficients when earnings are announced before dividends
produces insignificant results and a low R?. Regressing the 1839 positive earnings
response coeflicients on the quarterly interest rates produces a significantly negative
regression coefficient as predicted by hypothesis H6c. Adding the tax rate dummy
and using only the 1087 positive response coeflicients in the first eight and last eight
quarters gives a significantly positive slope on the dummy as predicted by hypothesis
H7c, but a positive slope on the interest rate contrary to hypothesis H6c. Using the
log transformations provides misspecified equations.

Regressing the 2042 earnings response coefficients for the observations in which the
earnings announcement precedes the dividend announcement by less than two weeks
produces insignificant results and a low RZ. Adding the tax rate dummy produces a

significantly positive coefficient on the dummy, but leaves the R? still very low and
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changes the sign of the regression coefficient on the interest rate.

Using the 1125 positive earnings response coefficients for the observations in which
the earnings announcement precedes the dividend announcement by less than two
weeks produces a significantly negative slope coefficient for the interest rate in accor-
dance with hypothesis H6c. Adding the tax rate dummy again reverses the sign of
this coefficient although the slope coefficient on the dummy is significantly positive
as predicted by hypothesis H7c. Using the log transforms on these observations again

produces misspecified equations.

Table 2.13 provides additional evidence on hypotheses H3c, Hdc, H5¢, H6c, and
H7c. Using all 3321 earnings response coefficients for the observations in which the
earnings announcements precede the dividends announcements produces insignificant
results, low R?s, and rather low x%s. Regressing the 1834 positive earnings response
coefficients on the firm rates produces a significant regression coefficient on the divi-
dend growth rate in accordance with hypothesis H5c. The other two slope coefficients
are insignificant. Adding the quarterly interest rate has little effect on these coef-
ficients but does provide support for hypothesis H6c. Adding the tax rate dummy
has little effect on the regression coeflicients for the firm rates, but again reverses the
sign of the interest rate slope and gives a significantly positive slope on the dummy
in accordance with hypothesis H7c. Using the log transformation produces similar
results except that the coefficients on the payout rate and the betas are now not only
positive, but significantly so, contrary to hypotheses H3c and H4c, and the coefficient
on the interest rate when the tax rate dummy is included is also significantly positive
contrary to hypothesis H6c. Using the observations in which the two announcements

are less than two weeks apart produces similar results.

In summary, the tables provide support for the effects on the earnings response
coefficients when earnings are announced before dividends of time series changes in
interest rates (hypothesis H6c) and the effective tax rates on dividends (hypothesis
H7c) but the two effects are difficult to isolate with this data. Hypothesis H5c is
strongly supported, but hypotheses H3c and H4c are not.
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2.4.4 Summary of the test results of the variation in the dividend and earnings

response coefficients

The appendix reports a variety of other tests of these hypotheses. The response
coefficients were grouped by firm or quarter and then averaged. Univariate tests
of means and mean ranks, and multivariate regression test were performed on the
averaged aata. The response coefficients were recalculated using raw returns instead
of market adjusted returns and the tests repeated.

Tests of the relation between the dividend payout rate and the dividend response
coefficient, when dividends are announced first, provide significant support for hy-
pothesis H3a only in regressions of positive response coefficients observed in the two
weeks before the earnings announcement. Tests of the relation between the dividend
payout rate and the dividend response coefficient, when dividends are announced sec-
ond, generally provide significant support for hypothesis H3b, though the support is
less significant when the medians of the firms’ response coefficients are used rather
than the means, and when the negative response coeflicients are included in the re-
gressions. Tests of the relation between the dividend payout rate and the earnings
response coefficient, when earnings are announced first, provide significant support
for hypothesis H3c only in the univariate tests. The relation is insignificant in the
multiple regression tests. Overall it is not clear whether the weak support for hy-
pothesis H3 is due to poor proxies and tests or to the relative lack of importance of
firms’ payout policies possibly because investors can shelter any unwanted dividend
distributions.

Bajaj and Vijh (1990) find a significantly positive relation between dividend yield
and the magnitude of the abnormal returns at the dividend announcement date, even
after controlling for the magnitude of the dividend surprise. They attribute this result
to the preference on the part of some investors for dividends rather than capital gains.
Given the presumably high correlation between dividend yield and dividend payout
rate, their hypothesized clientele effect would explain why the evidence on the payout
rate hypothesis is not very significant. On the other hand, their hypothesis would
suggest that one should observe a positive relation between response coefficients and
payout rates, but such a relation is observed in few of the tests here. Additional
research to reconcile their results to those in this paper seems warranted.

Tests of the relation between the firm’s beta and their dividend response coeffi-
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cient, when dividends are announced first, produce insignificant results, contrary to
hypothesis H4a. Tests of the relation between the firm’s beta and their dividend re-
sponse coeflicient, when dividends are announced second, produce significant support
for hypothesis H4b only when positive response coeflicients are regressed using the
log transformation. Tests of the relation between the firm’s beta and their earnings
response coefficient, when earnings are announced first, produce significant support
for hypothesis H4c only when the medians of each firm’s ERCs are regressed in the
linear form or are used in univariate t tests of difference of means. Collins and Kothari
(1989) found a significant inverse relation between the earnings response coefficients

and firms’ betas.

Tests of the relation between the dividend growth rate and the three response
coefficients indicate that it is positive as predicted by hypothesis H5, and the major-
ity of tests are significant. Collins and Kothari (1989) also find a positive relation
between the earnings response coefficient and the growth rate, though their growth
rate is proxied for by the growth in shareholders’ equity. The relation between the
dividend response coefficients and the dividend growth rate has not been previously

documented.

Tests of the relation between the risk free interest rate and the dividend response
coefficient, when dividends are announced first, support hypothesis H6a, though the
results are insignificant in most of the univariate tests of quartiles and in the multi-
variate tests which include the tax rate dummy. However, it should be remembered
that the tax rate dummy could also proxy for interest rates, so that the poor results
on the multivariate tests may be due to poor proxies. Tests of the relation between
the risk free interest rate and the dividend response coefficient, when dividends are
announced second support hypothesis H6b, though the results are insignificant in
some of the univariate tests of quartiles and in the multivariate tests which include
the tax rate dummy. Tests of the relation between the risk free interest rate and
the earnings response coefficient, when earnings are announced first, are generally in-
significant, with only the tests of the positive earnings response coefficients using all
the data and excluding the tax rate dummy from the regression providing significant
support for hypothesis Héc. Collins and Kothari (1989) document support for hy-
pothesis H6c. The significant relation between the dividend response coefficients and

the risk free interest rate has not been previously reported. It is interesting that the
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tests support the effect on the dividend response coefficients of the risk free interest
rate but not of the firm betas.

Tests of the relation between the effective tax rate on dividends and the dividend
response coefficient, when dividends are announced first, are generally insignificant,
with only some of the tests using raw returns providing significant support for hy-
pothesis H7a. On the other hand, tests of the relation between the effective tax rate
on dividends and the dividend response coeflicient, when dividends are announced
second, provide significant support for hypothesis H7b, except for the regression tests
which include the negative response coefficients and some of the regression tests us-
ing the averages of the quarters’ response coeflicients. Regression tests of the relation
between the effective tax rate on dividends and the earnings response coefficient,
when earnings are announced first, generally provide significant support for hypoth-
esis H7c, while the univariate tests of the quarter quartiles are insignificant. These
hypotheses have not been previously examined, however the results should be treated
with caution since it is possible that they are driven more by the lower interest rates
in 1986-87 compared to 1982-83 than by the reduction in the effective tax rate on
dividends.

Overall, it is curious that the hypotheses on the variation of the dividend response
coefficient, when dividends are announced second, are generally supported, while
only some of the hypotheses on the variations in the dividend or earnings response

coeficient when that announcement is first are supported.

2.5 Summary and conclusion

Over the last quarter century, research has evolved from demonstrating the ezistence
of a significant relation between stock market prices and dividends and earnings
to investigating the determinants of the relation. This paper has added to that
investigation by examining the magnitude, rather than merely the sign, of the relation.
It has also demonstrated that the relation is affected by the relative timing of the
earnings and dividend announcements and by certain firm specific and economy wide
factors.

The paper hypothesized, and provided some evidence, that response coefficients
should be greater than one. Statistical tests that produce response coefficients less

than one suffer from serious biases that may weaken the power of the tests. In a
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regression setting, these biases may arise from errors in measuring the independent
variables and from variations in the true relation between the dependent and the in-
dependent variables. This paper proposed that the bias can be reduced by computing

response coefficients as ratios, rather than as regression coefficients.

The paper hypothesized, and provided some evidence, that the magnitude of div-
idend and earnings response coefficients are affected by their relative timing. Further
research is necessary to determine if the response coefficients are affected by the
relative timing of other announcements. For instance, the introduction stated that
earnings and dividend announcements appear to receive the most press attention.
Sales also receive substantial attention, yet there is no clear theoretical reason for
this. Future research could investigate whether some firms announce sales because
sales are less subject to accounting manipulation than are earnings, or because sales
provide important time series information about operating activities, in particular

with respect to their growth and persistence.

The paper hypothesized, and provided some evidence, that dividend and earnings
response coefficients are larger the larger the dividend growth rate and the smaller the
dividend payout rate, the discount rate, and the effective tax rate on dividends. Fur-
ther research may be necessary to determine if other rates also impact the magnitude

of the response coefficients.

The empirical evidence uses the quarterly 1981-87 data of 270 NYSE listed firms.
The selection criteria biased the sample to the larger, more stable firms in the Amer-
ican economy. Generalization of the results to smaller firms, firms in other countries,
and other time periods should be done cautiously. The results of the tests might also
be different if different proxies, statistical tests, or functional forms were used. Fu-
ture research in the area could involve further tests of the hypotheses using different
proxies, particularly for expected earnings, expected dividends, and the effective tax
rate on dividends.

Some firms announce earnings and dividends on the same day while others an-
nounce them weeks apart. Some firms consistently announce earnings first, some
announce dividends first, while others change the order of the announcements from
time to time. It is not clear what motivates these timing differences, and in particular
whether the differences reflect the contents of the announcements. Future research

could investigate the determinants of the order of announcements, extending the



" literature on the timing of earnings announcements.
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Table 2.1: Descriptive statistics for firm value, earnings, and dividends

Mean St D Min Max | Q1 Q2 Q3 Obs

Panel A: All firms on Compustat annual industrial database
Dividends 20.424 110.640 0.000 5495.894 0.000 0.000 4.577 32106
Price 16.762 37.073 0.010  2950.000 3.625 11.000 23.000 27007
Shares 18.784 66.238 0.000  2939.415 2.222 5.091 13.505 32108
Earnings 40.106  224.460 -4407.000 T7136.894 | -0.125 1.723 15.402 32040
Value 496.477 2132.513 0.000 95697.500 | 11.024 46.086  227.298 26960
P/E ratio 21.137 57.461 0.000 3084.726 8.026 11.913 18.526 19041
P/D ratio 53.473 103.137 0.000 4008.809 | 17.922 30.117 55.033 12531
Payout ratio 0.403 2,173 0.000 187.111 0.000 0.164 0.426 22188

Panel B: Firms in sample

Dividends 103.838  247.343 0.551 2741.000 | 14.763 42.400 100.000 1863
Price 37.206 21.911 6.500 345.000 | 24.062 32.750 44.625 1864
Shares 55.649 87.930 1.733 1379.442 | 12.411 29.315 64.303 1865
Earnings 200.675  505.956 -1230.000 6582.000 | 26.019 84.400 210.223 1865
Value | 2316.321 5417.598 18.915 95697.500 | 366.210 1018.048 2446.675 1863
P/E ratio 18.374 92.790 2.640  3084.726 7.901 10.746 14.710 1770
P/D ratio 32.797 66.170 6.439 1729.058 | 15.583 23.727 35.460 1863
Payout ratio 0.836 5.342 0.007 187.111 0.311 0.446 0.63¢ 1770

Notes:

Table provides the mean, the standard deviation, the minimum, the maximum, the first, second,
and third quartiles, and the number of observations, and the reference for each variable measured
for each year 1981 to 1987. The variables are defined as follows (Compustat definitions are given in
parentheses):

Dividends are the total millions of dollats of dividends (other than stock dividends) declared on the
common stock of the company during the year (D21: Dividends - common).

Price is the price in dollars of the closing transaction for the year (bid price for over-the-counter
issues) (D24: Price - close).

Shares are the net millions of all common shares outstanding at year-end, excluding treasury shares
and scrip (D25: Common shares outstanding).

Earnings is the income in millions of dollars for the year after extraordinary items and discontinued
operations less preferred dividend requirements and is adjusted for the additional dollar savings due
to commeon stock equivalents as outlined in APB Opinion No. 15 (D258: Net income adjusted for
common stock equivalents).

Value is the year-end common stock market value of the firm in millions of dollars (price * shares).
P/E ratio is the price earnings ratio for the year (price * shares / earnings).

P/D ratio is the price dividends ratio for the year (price * shares / dividends).

Payout ratio is the ratio of earnings to dividends for the year.

The P/E and payout ratios are not calculated in cases when earnings are less than $100,000.

The P/D ratio is not calculated in cases when dividends are less than $100,000.
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Number of firms on CRSP monthly NYSE database

Number of firms on CRSP daily NYSE/AMEX returns database
Firms on both CRSP databases

Number of firms on Compustat quarterly industrial database
Firms on both CRSP and Compustat databases

Less firms whose price data ends before 1980

Less firms whose returns data ends before 1980

Less firms whose price data ends before April 1988
Less firms whose returns data ends before April 1988

Less firms whose price data begins after 1980
Less firms whose returns data begins after 1980

Less those firms whose last dividend declaration date is before November 1987
Less those firms whose first dividend declaration date is after July 1980

Less those firms which paid dividends other than ordinary taxable dividends or
stock dividends

Less firms not disclosing primary earnings per share including extraordinary
items

Less firms with other than calendar quarter yearend
Less firms with other than December yearend

Less firms that do not have a dividend each quarter
Less firms that have more than one cash dividend in a quarter
Less firms with an irregular pattern of cash dividends

Less firms missing earnings announcement dates
Firms in sample

562
198

76

388
41
347
23
324

40

284
14

270
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Table 2.3: Constructs, proxies, and predicted coefficients for tests of the variation in

the announcement date response coefficients

Theoretical model Empirical model
Construct Coefficient | Proxy Coeflicient
Unexpected dividends Annual chenge in quarterly dividend change
Unexpected earnings Annual change in quarterly earnings change
Dividend response coefficient >1 Market adjusted returns / unexpected dividends >1
Earnings response coefficient >1 Market adjusted returns / unexpected earnings >1
Dividend payout rate - Dividends / net income -
Discount rate (risk) - Market model beta -
Growth rate + Growth in quarterly dividends +
Discount rate (interest) - Yield on 10 year government bonds -
Tax rate - Biennium 1986-87 largest




Table 2.4: Distribution of sample among industries

Number SIC
20 1000 Mining
2 1500 Construction
2 2000 Manufacturing: food
0 2100 Manufacturing: tobacco
3 2200 Manufacturing: textile
1 2300 Manufacturing: apparel
3 2400 Manufacturing: lumber
0 2500 Manufacturing: furniture
2 2600 Manufacturing: paper
1 2700 Manufacturing: printing
19 2800 Manufacturing: chemicals
0 2900 Manufacturing: petroleum
3 3000 Manufacturing: rubber
0 3100 Manufacturing: leather
3 3200 Manufacturing: stone, clay, glass
6 3300 Manufacturing: primary metal
8 3400 Manufacturing: fabricated metal
22 3500 Manufacturing: industrial machinery
19 3600 Manufacturing: electronic and electric
6 3700 Manufacturing: transportation
10 3800 Manufacturing: instruments
3 3900 Manufacturing: misc. .
30 4000 Transportation and public utilities
40 5000 Wholesale and retail trade
23 6000 Finance, insurance, and real estate
44 7000 Services
270
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Table 2.5: Tests of signal mitigation (H1 - H2): evidence on the effect of the rela-
tive timing of dividend and earnings announcements on the dividend and earnings
response coefficients, where the response coeflicients are measured as market adjusted

returns divided by the unexpected change in dividends or earnings

Hypothesis Mean StD Prob0 Probl Q1 Q2 Q3 Prob2 Prob3 Obs
DRCy 11.393 79.420 .0001 .0001 | -12.436 4.256 28.316 .0001 .0001 1409
H1 DROC; 9.642 58.446 .0003 .0010 | -10.538 4.846 26.397 0001 .0001 497
H1 DRC, 8.668  80.847 .0055 .0140 | -16.832 2.652 27.471 .0032 .0248 675
ERCy 1.319 37.486 0030 4728 -1.862 0.214 3.567 .0001 0001 7121
H2 ERC; 1.748  43.553 0208 3221 -2.103 0.246 4,150 .0001 0001 3321
H2 ERC, 0.636 31.537 3194 5681 -1.709 0.189 2.641 .0001 0001 2442
hen data restricted to announcements being within two weeks of each other
DRCo 12,829 87.968 .0001 .0002 | -12.6564 4.774 30.516 .0001 .0001 780
H1 DRGC 11.869 49.528 0056 .0110 -9.046 5.737 28.617 0034 0110 138
H1 DRC; 7.307 84.901 .0840 1357 | -19.358 2.864 - 26.213 0531 .1525 405
10 ERCy 1.957 38.172 .0010 1074 -1.826 0.200 3.774 .0001 0001 4126
11 H2 ERC 2.703 42.393 0040 .0697 -2.004 0.246 4.057 .0001 .0009 2042
12 H2 ERGC; 0.720 38.280 6125 8438 -1.737 0.154 2,719 .0458 .0001 726

Notes:

Table provides the mean, the standard deviation, the (two tail) probability of observing the mean given the null
hypothesis that the mean is zero (Prob0) or one (Prob1), the first, second, and third quartiles, the (two tail) probability
of observing the median given the null hypothesis that the median is zero (Prob2) or one (Prob3), and the number of
observations, for each response coeflicient, where the response coefficient is calculated as returns divided by unexpected
carnings or dividends. ERCy and DRCy are calculated without regard to the relative timing of the announcements,
ERC; and DRC; are calculated from the observations in which earnings are announced before dividends, and ERC;
and DRC; are calculated from the observations in which earnings are announced after dividends.

Total observations in the sample are 7290 (= 270 firms * 27 quarters). The table excludes cases where scaled
unexpected dividends or earnings are between —~0.0001 and +0.0001.

Proxies:

Returns are two day returns over the announcement window less the market return.

Unexpected earnings are announced earnings less expected earnings scaled by firm value at the end of the quarter.
Expected earnings are the prior quarter earnings plus the change in the same quarter a year ago.

Unexpected dividends are announced dividends less expected dividends scaled by firm value at the end of the quarter.
Expected dividends are the prior quarter dividends plus the change in the same quarter a year ago.
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Table 2.6: Univariate cross sectional tests of hypotheses H3 - H5: evidence of variation
in the response coeflicients due to cross sectional variation in firm payout rates, firm
betas, and firm dividend growth rates: probability (1 tail) of observing the difference
in the mean (t test) or the mean rank (wilcoxon test) of the response coefficients

between the first and fourth quartiles of the rates, given the null hypotheses of no

difference.
Hypotheses All announcements | Announcements within 2 weeks of each other
t test w test t test wilcoxon test

Effect on the response coefficients of changes in the dividend payout rate
1 DRCy | .007 137 009 .134

2 H3a DRC, | .332 317 251 .409

3 H3b DRC, | .069 .269 194 .276

4 ERC, | .004 .000 .004 .036

5 H3c ERC; | .094 .000 034 .010

6 ERC, | .076 123 309 .580

Effect on the response coefficients of changes in the beta

7 DRCy | .951 .663 812  .558

8 H4a DRC; | .387 .360 077 .299

9 H4b DRC, | .894 .606 .620 .308

10 ERCy | .573 .956 710 (941

11 H4c ERC, | .260 .406 .626 .517

12 ERC, | .684 .984 399 937

Effect on the response coefficients of changes in the dividend growth rate
13 DRC, | .000 .003 .001 .019

14 Hb5a DRGC,; | .060 .091 202 .334

15 H5b DRC, | .029 .038 061 .070

16 ERC, | .001 .000 .000 .000

17 Hb5¢ ERC; | .044 .000 .004 .000

18 ERC, | .021 .332 063 .222

Notes:

ERCy and DRCj are calculated without regard to the relative timing of the announcements,
ERC; and DRC; are calculated from the observations in which earnings are announced be-
fore dividends, and ERC; and DRC; are calculated from the observations in which earnings
are announced after dividends.

See table 2.3 for proxy definitions.
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Table 2.7: Univariate time series tests of hypotheses H6 and H7: evidence of variation

in the response coefficients due to time series variation in the risk free interest rate and

the effective tax rate on dividends: probability (1 tail) of observing the difference in

the mean (t test) or the mean rank (wilcoxon test) of the response coefficients between

the first and fourth quartiles of the rates, given the null hypotheses of no difference.

Hypotheses All announcements

t test w test

Announcements within 2 weeks of each other

¢t test

wilcoxon test

Effect on the response coefficients of changes in the interest rate

1 DRCo | .026 191 011 .139
2 H6a DRC, | .337 418 072 074
3 H6b DRC; | .061 134 061 222
4 ERCq | .111 537 264  .966
5 Héc ERC; | .569 .948 524 997
6 ERC, | .053 .061 386 .634
Effect on the response coefficients of changes in the effective tax rate on dividends
7 DRCo | .004 .062 006 .072
8 H7a DRC; | .207 .269 038 .034
9 H7b DRC, | .041 .064 104 204
10 ERCy | .053 277 064 .771
11 H7¢ ERC; | .154 .807 153 .920
12 ERC, | .154 017 221 .324
Notes:

ERCy and DRCy are calculated without regard to the relative timing of the announcements,
ERC, and DRC; are calculated from the observations in which earnings are announced be-
fore dividends, and ERC2 and DRC; are calculated from the observations in which earnings
are announced after dividends.

See table 2.3 for proxy definitions.
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Table 2.8: Regression tests of hypotheses H6a and H7a: evidence on the time series

variation in dividend response coefficients, when dividends announced first

Response coefficient

= .bp + b * Interest rate + b * Tax rate dummy

Obs bo by by | Adjusted White’s Largest
Predicted:  — + R? x? VIF
Hypothesiss H6a  HT7a

1 All| 20.271 -0.958 .0000 .0069
497 157 226

2 All| 3.856 -1.162 0.187 .0000 .0392 4.144
305 .988 342 414

3 Pos | 87.397 -4.407 .0329 .0848
295 .000 .001

4 Pos | -206.927 -1.857 3.149 .0588 1278 3.999
177 414 244 122

5 Log| 5.210 - -0.962 .0154 .2709
295 .000 .009

6 Log | 0.994 -0.713 0.043 .0255 .3902 4.591
177 917 227 314

When data restricted to announcements being within two weeks of each other

7 All'| 64.611 -4.664 0273 1474
138 .009 014

8 All | -214.202 -1.878 2.862 .0285 4755 3.636
85 579 .326 244

9 Pos | 95.286 -5.243 .0448 .3809
84 .001 .014

10 Pos | -130.774 -2.706 2.302 .0532 .4309 3.658
47 742 270 294

11 Log | 7.78  -2.026 0705 8191
84 .000 004

12 Log | 7.843 -1.819 -0.007 0774 .2939 4.290
47 591 116 521

Notes:

Obs gives number of firms used in the regression: “pos” indicates that only observations
with positive values for the dependent and independent variables were used, “log” indicates
that a logarithm transformation was applied to all variables before the regression was run.
The second row of each pair of rows gives the probability of observing the regression coef-
ficient above, given the null hypothesis that the coefficient is zero. (One tail t tests except
for the intercept which is two tail.)
See table 2.3 for proxy definitions.
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Table 2.9: Multivariate regression tests of hypotheses H3a to H7a: evidence on the

variation in dividend response coefficients, when dividends announced first

Response coefficient = b + by * Dividend payout rate + b2 * Beta
+ b3 * Dividend growth rate 4 bg * Interest rate + by * Tax rate dummy

Obs bo by b2 ba A bs Adjusted White's Largest
Predicted: - - + - + R? x2 VIF
Hypothesis: H3a H4a H5a Héa H7a
1 All | -204.570 -1.421 -0.739 212.174 .0000 .0039 1.054
497 199 .286 .463 .088
2 All | -190.747  -1.343 -0.810 207.784 -0.843 0000 0052 1.057
497 236 .297 .460 093 254
3 All | -199.246  -0.956 2.737 194486 -1.008 0.216 .0000 .1408 4.174
305 564 .358 604 179 .363 .470
4 Pos | -497.078  -9.622 -8.379 538.792 0412 1404 2.126
294 .025 .266 .208 .006
5 Pos | -437.710 -7.112 -7.344 521.936 -3.991 0676 2956 2,132
294 .046 .320 234 .006 .001
6 Pos | -844.241 7.542 1.971 545.811 -0.856 3.934 0698 3522 4,124
176 .046 .648 .562 .028 378 .076
7 Log 2.876 -0.733 -0.166 18.387 0715 9524 2.228
294 .000 .161 .186 .001
8 Log 4.696 -0.636 -0.147 18,168 -0.774 .0804 6709 2.238
294 .000 194 212 001 .026
9 Log -1.991 -0.376 -0.064 15.589 -0.324 0.066 0486 7975 4.760
176 837 361 .398 .036 .368 .230
When data restricted to announcements being within two weeks of each other
10 All | -183.201 -1.674 -8.939 200.014 .0000 0824 1.040
138 344 222 227 .146
11 All | -75.036 -1.231 -10.421 143.838 -4.430 0171 .2401 1.051
138 708 .286 .189 224 .022
12 All | -187.914 -0.884 1.869 -11.398 -1.907 2.674 .0000 8021 3.761
85 877 342 .551 517 326 .266
13 Pos | -249.809 -46.576 -14.921 319.890 .1098 6807 2.377
83 .430 .049 .159 141
14 Pos | -141.633 -44.431 -17.092 250.259 -3.324 1194 6086 2.384
83 662 057 127 202 .088
15 Pos | -673.584 22,533 9.267 482614 -1.663 2.546 .0033 9515 3.878
46 .383 670 674 187 .363 289
16 Log 3.803 -2.521 -0.209 9.860 1367 8386 2.420
83 .000 .030 .253 124
17 Log 6.736 -2.358 -0.251 7.612 -1.247 1544 7196 2.434
83 .001 .038 211 187 .083
18 Log 6.739 1.943 0.583 13.727 -1.627 -0.010 .0546 .5628 4,633
46 670 792 913 183 .154 527

Notes:

Obs gives number of firms used in the regression: “pos” indicates that only observations with positive values for the
dependent and independent variables were used, “log" indicates that a logarithm transformation was applied to all
variables before the regression was run.

The second row of each pair of rows gives the probability of observing the regression coefficient above, given the null
hypothesis that the coefficient is zero. (One tail t tests except for the intercept which is two tail.)

See table 2.3 for proxy definitions.
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Table 2.10: Regression tests of hypotheses H6b and H7b: evidence on the time series

variation in dividend response coefficients, when dividends announced second

Response coeflicient

bo + by * Interest rate + by * Tax rate dummy

Obs ~ b b, bs Adjusted White’s Largest
Predicted: - + R? x2 VIF
Hypothesis:  Héb H7

1 All| 39.194  -2.747 .0041 .0004
675 | .015 .027

2 Al | -203.864 -0.419  2.602 .0027 .0012 4.949
415 | .566 454 .246

3 Pos | 145.114 -8.541 .0601 .0192
367 | .000 .000

4 Pos |-646.344 -1.091 8.439 .0720 .0391 5.150
229 | .156 .409 .041

5 Log | T7.444  -1.837 .0618 5303
367 | .000 .000

6 Log | -21.288  0.647 0.271 1199 .8290 5.874
229 | .031 749 .002

When data restricted to announcements being within two weeks of each other

7 All| 36.108 -2.608 .0020 .0063
405 | .098 .089

8 All | -446.950 2.341  5.133 .0000 .0170 5.364
243 | .389 .670 A77

9 Pos | 166.516 -10.438 0770 1218
216 | .000 .000

10 Pos {-969.514 0.620 12.088 | .0829 1404 5.679
130 | .168 534 .053

11 Log | 7.828  -1.973 .0787 .5036
216 | .000 .000

12 Log| -32.219 1.658  0.373 .1600 4015 6.384
130} .011 .909 .001

Notes:

Obs gives number of firms used in the regression: “pos” indicates that only observations
with positive values for the dependent and independent variables were used, “log” indicates
that a logarithm transformation was applied to all variables before the regression was run.
The second row of each pair of rows gives the probability of observing the regression coef-
ficient above, given the null hypothesis that the coefficient is zero. (One tail t tests except
for the intercept which is two tail.)
See table 2.3 for proxy definitions.
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Table 2.11: Multivariate tests of hypotheses H3b to H7b: evidence on the variation

in dividend response coefficients, when dividends announced second

Response coefficient = b + by » Dividend payout rate + b2 * Beta

+ b3 * Dividend growth rate + bs » Interest rate + by * Tax rate dummy

Obs bo b ba bs by by Adjusted White's Largest
Predicted: - - + - + R? x? VIF
Hypotheses: H3b H4b Hsb Héb H7b
1 All | -450.340 9.263 7.493 440.442 .0018 .0000 1.673
675 069 668 .740 .031
2 All | -397.337 10.973 8.126 414.727 -2.542 .0050 .0000 1.676
675 110 697 758 .039 .038
3 All | -752.261 4.688 2.129 512.876 0.148 2.804 .0035 .0012 5.003
415 131 .566 553 .049 516 230
4 Pos | -947.036 -40.272 1.264 998.053 .0653 .0076 1.707
367 001 .062 .534 .000
5 Pos | -7T45.352 .35.673 2.716 876.869 -7.384 1091 0112 1.710
367 .011 .082 576 .001 .000
6 Pos | -1581.176 -24.846 3.964 918.310 0.188 8.384 .1043 .0886 5.223
229 012 .238 578 .008 .516 .040
7 Log 3.373 -2.028 -0.356 23.441 .1085 .4692 1.724
367 .000 .004 .033 .000
8 Log 7.010 -1.919 -0.363 20.964 -1.524 .1499 .3960 1.726
367 .000 006 .028 .000 .000
9 Log -20.733 -2.182 -0.446 15.844 0.890 0.263 .1909 3226 6.003
229 .030 .010 .036 .009 .830 .002
When data restricted to announcements being within two weeks of each other
10 All | -589.022 8.242 -5.469  587.143 .0000 .0243 1.567
405 126 612 371 .056
11 All | -532.222 9.360 -3.798  554.101° -2.288 .0008 0353 1.569
405 .169 626 410 .077 121
12 All | -1279.771 3.978 -3.486  803.600 2.977 5.256 .0000 .0937 5.411
243 .091 .539 .439 .056 711 171
13 Pos | -926.822 -37.443 -14.843 990.854 0265 .1968 1.702
216 .068 172 .246 .021
14 Pos | -625.606 -32.178 -9.009 792.114 -9.639 .0910 .1028 1.704
216 .206 .200 333 .047 .000
15 Pos | -1896.109 -27.802 -8.574 982,939 0.846 11.423 .0870 .5638 5.722
130 065 316 392 .080 .546 064
16 Log 3.422 -1.848 -0.424 18.784 .0527 7331 1.704
216 .000 .038 050 .014
17 Log 7.676 -1.736 -0.376 15.233  -1.772 1151 6042 1.706
216 .000 .043 .066 .034 000
18 Log -29.361 -2.366 -0.450 9.928 1.568 0.349 .1883 3224 6.452
130 020 .033 074 170 .900 .001

Notes:

Obs gives number of firms used in the regression: “pos” indicates that only observations with positive values for the
dependent and independent variables were used, “log” indicates that a logarithm transformation was applied to all
variables before the regression was run.

The second row of each pair of rows gives the probability of observing the regression coefficient above, given the null
hypothesis that the coefficient is zero. (One tail t tests except for the intercept which is two tail.)

See table 2.3 for proxy definitions.
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Table 2.12: Regression test of hypotheses H6c and H7c: evidence on the time series

variation in earnings response coefficients, when earnings announced first

Response coefficient = bg + b1 * Interest rate + by * Tax rate dummy
Obs bo b by | Adjusted White'’s Largest
Predicted: - + R? x2 VIF
Hypotheses: H6c  HTc
1 All| 4.186 -0.220 .0000 .1009
3321 294 267
2 All | -164.454 1.434 1.790 .0006 1078 5.011
1962 .087 .926 .040
3 Pos| 32.636 -1.693 0057 .1009
1839 .000 .000
4 Pos |-339.517 1.751 3.980 .0102 .0656 4.904
1087 017 887  .004
5 Log 2.341 -0.516 .0025 .0000
1839 .000 .009
6 Log | -18.990 1.266 0.202 0162 .0003 5.708

1087 | .002 984  .000
When data restricted to announcements being within two weeks of each other

7T All| 6.746 -0.364 .0000 .1496
2042 A77 204

8 All | -172.033 1.427 1.894 .0003 .2360 4.962
1203 .154 872 .070

9 Pos| 35.613 -1.890 .0061 2161
1125 .000 .002

10 Pos |-329.353 1.486 3.902 .0093 .1981 4,872
666 082 778 027

11 Log| 1.846 -0.304 .0001 .0000
1125 007 .143

12 Log | -19.714 1.458 0.204 .0120 .0001 5.624
666 .013 971 .003

Notes:

Obs gives number of firms used in the regression: “pos” indicates that only observations
with positive values for the dependent and independent variables were used, “log” indicates
that a logarithm transformation was applied to all variables before the regression was run.
The second row of each pair of rows gives the probability of observing the regression coef-
ficient above, given the null hypothesis that the coefficient is zero. (One tail t tests except
for the intercept which is two tail.)

_See table 2.3 for proxy definitions.
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Table 2.13: Multivariate test of hypotheses H3c to H7c: evidence on the variation in

earnings response coefficients, when earnings announced first

Response coefficient = bo + by » Dividend payout rate + bz » Beta

+ b3 » Dividend growth rate + by * Interest rate + bs * Tax rate dummy

Obs bo by b b3 by bs Adjusted White’s Largest
Predicted: - - + - + R? x? VIF
Hypotheses: H3c Héc Hbc Héce HT7c
1 All -49.414 0.076 0.734 49.721 .0000 0779 1.024
3321 343 .556 614 .166
2 Al -47.028 0.070 0.707 49.784 -0.219 .0000 .0903 1.024
3321 .368 551 .610 .166 .268
3 All | -250.103 0.147 3.659 81.383 1.437 1.784 .0001 .2953 5.012
1962 044 .564 .831 144 926 041
4 Pos | -334.859 -0.183 2.956 341.027 .0108 .1591 1.333
1834 .000 487 781 .000
5 Pos | -311.009 0.066 2919 335.121 -1.608 .0159 3572 1.333
1834 000 .504 779 .000 .001
6 Pos | -644.159 0.386 5.871 299833 1.780 3.913 0144 7274 4918
1085 .000 518 .832 .008 891 .004
7 Log 0.426 0.419 0.253 39.247 .0898 .5370 1.148
1834 .000 .968 994 .000
8 Log 1.409 0.422 0.252 39.076 -0.410 0912 .0168 1.148
1834 .006 .969 994 .000 .026
9 Log -18.581 0.582 0373 38.030 1.246 0.190 .0965 .0381 5.714
1085 .001 984 997 .000 987 .000
When data restricted to announcements being within two weeks of each other
10 Al -95.699 0.223 2.363 94.657 .0000 .0097 1.022
2042 .168 .584 764 .083
11 All -91.714 0.247 2.391 94.730 -0.370 .0000 0271 1.023
2042 187 .593 767 .083 202
12 All | -253.546 0.387 5.347 71.938 1.450 1.929 .0000 .5320 4.974
1203 113 601 .858 241 876 067
13 Pos | -309.843 -0.654 3.387 316.733 0061 .1835 1.274
1125 .008 .463 .739 .003
14 Pos | -282.564 -0.113 3.761 309.348 -1.824 0117 .3615 1.276
1125 .016 494 762 .003 .003
15 Pos | -543.394 1.159 8.850 208.634 1.461 3.826 .0089 8432 4.897
666 034 544 857 117 174 .029
16 Log 0.328 0.598 0.270 40.337 0790 8879 1.098
1125 017 .989 971 .000
17  Log 0.884 0.603 0.274  40.226  -0.232 .0788 .1596 1.098
1125 .188 .989 973 .000 .199
18 Log | -18.124 0.719 0.342 36.771 1.311 0.181 0754 .0289 5.646
666 .018 992 957 .000 .961 .006

Notes:

Obs gives nunber of firms used in the regression: “pos” indicates that only observations with positive values for the
dependent and independent variables were used, “log” indicates that a logarithm transformation was applied to all
variables before the regression was run.

The second row of each pair of rows gives the probability of observing the regression coefficient above, given the null
hypothesis that the coefficient is zero. (One tail t tests except for the intercept which is two tail.)

See table 2.3 for proxy definitions.




Chapter 3

VARIATION IN THE ANNUAL DIVIDEND RESPONSE
COEFFICIENT

3.1 Introduction

Collins and Kothari (1989) show that the earnings response coefficient, the relation
between firm value and earnings, is not a constant. The earnings response coefficient is
larger for firms whose earnings are more persistent, for firms which are less risky, and
for firms whose earnings exhibit higher growth. This paper examines the dividend
response coefficient, the relation between firm value and dividends. It shows that
this relation is also not constant. The dividend response coefficient is larger for firms
with lower dividend payout rates, for firms which are less risky, and for firms whose
dividends exhibit higher growth.

Dividend changes transmit to the market changes in management’s expectations
about future cash flows. But payment of dividends imposes a tax cost on most
recipients. Thus the sign of the dividend response coefficient varies depending on
what other sources of information the market is assumed to have about future cash
flows. The paper provides some empirical support for the proposition (Modigliani,
1982) that, if dividends do not provide information about future cash flows, then

their tax cost should imply an inverse relation between firm value and dividends.

These results make a significant contribution to accounting research for two rea-
sons. First, they respond to Brennan’s (1991) call for accounting research to consider
dividends in addition to accounting numbers in studies of changes in firm value. Sec-
ond, they show that the dividend response coefficient exhibits much the same cross-
sectional variation as the earnings response coefficient. This similarity supports the
view that earnings and dividends provide similar information about future cash flows

which is used in determining firm value.! It also suggests that cross sectional estima-

! See chapter 1 of the dissertation for a model of firm value based on both dividends and accounting
numbers. Miller and Rock’s (1985) model of firm value also uses earnings and dividends.




114

tion of dividend response coefficients using regression techniques may underestimate
the size of the dividend response coefficient.?

The remainder of the paper is organized as follows. The following section develops
the hypotheses. Then the proxies for the conceptual constructs are discussed and the
statistical procedures are outlined. Finally the results are presented and conclusions

drawn.

3.2 Development of hypotheses

This section develops hypotheses concerning the relation between (changes in) firm

value and (changes in) dividends, and how that relation varies across firms.

3.2.1 Firm value as a function of dividends

Linter (1956) argues that firms change their dividends only in response to a persistent
change in their earnings. If a firm maintains a constant dividend payout rate, then a
10% increase in dividends signals a persistent 10% increase in earnings which should
indicate a 10% increase in firm value.

Although dividends provide information about earnings persistence, the payment
of dividends imposes a cost on each shareholder equal to the difference (if any) be-
tween the tax on the dividends and the present value of the capital gains tax that
the shareholder would pay when the gain in firm value would otherwise have been
converted to cash. Although this difference may be nil for some shareholders (i.e.
those not subject to tax or those who can effectively shelter all dividend income) or
even negative for some corporate shareholders who pay little tax on dividend income,
studies such as Elton and Gruber (1970) suggest that the difference is positive for
most firms’ shareholders. Shleifer and Vishny (1986) argue that each firm selects an
optimum dividend payout rate by trading off the tax cost of the dividend to the in-

dividual shareholders® against the gain from the increased monitoring that dividends

% This econometric issue is discussed in chapter 2 of the dissertation.

3 According to Biddle, Johnson, and Resler (1992, Table 1): prior to 1986, realized capital gains
were taxed at 60% of dividends (ignoring the $200 dividend exemption); dividends were taxed at
70% in 1979 and 1980, 50% in 1981-85. In 1986 and 1987 dividends and realized capital gains
were taxed at the same rate: 50% in 1986 and 38.5% in 1987.



115

encourage. If there are no gains to monitoring, then the optimum dividend payout

rate is zero.

Consider a firm investing only in assets which produce cash flows which are pro-
portional to the level of investment; for example, purchasing treasury bills or investing
in IBM stock, both of which produce cash flows proportional to the amount invested.
The value of a firm investing in such financial assets equals the expected present value
of its future cash flows. Since most financial assets are publicly traded, arbitrage im-
plies that the value of a firm investing in such financial assets only equals the sum
of the market values of the financial assets. There are no gains to monitoring a firm
investing in financial assets assuming the individual firm is a price taker in the market
for financial assets and there are constant returns to investment in financial assets.
Accordingly the optimum dividend payout rate for a firm investing in financial assets

only is zero.

Most firms also invest in assets which produce cash flows which exhibit diminishing
marginal returns; each extra dollar invested produces a smaller extra dollar of cash
flow than the preceding dollar did. The value of a firm investing in such real assets
equals the expected present value of its future cash flows. A firm would not invest in
real assets if the present value of the resulting future cash flows were less than their
market values. Indeed, the firm would maximize its value if the marginal cost of the
last unit of real assets acquired equalled the marginal increase in the present value
of the future cash flows. But under the assumption of diminishing marginal returns,
this implies that the average cost of the real assets must be less than the average
return on the assets, so that firm value exceeds the market value of its assets. The
selection of the optimum level of investment in real assets is not a trivial decision;
shareholders may be willing to incur some monitoring expenses in order to ensure
that the decision is made as effectively as possible. Therefore the optimal dividend
payout rate on the persistent cash flows resulting from investment in real assets may
be greater than zero. '

Thus firm value can be expressed in four ways. Firstly, it is the present value
of the expected future cash flows from investing in financial and real assets, less
the present value of the tax cost of future dividends. Secondly, since the present
value of the expected future cash flows from investing in financial assets equals their

market value, firm value equals the market value of the holdings of financial assets
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plus the present value of the expected future cash flows from investing in real assets
minus the present value of the tax cost of future dividends. Thirdly, since dividends
are proportional to persistent cash flows from investing in real assets, firm value
equals the market value of its holdings of financial assets plus the present value of
the expected future dividends divided by the payout rate, net of the tax cost of the
dividends. Fourthly, if persistent operating cash flows (i.e. cash flows from investing
in real assets) and dividends are expected to grow (or diminish) at a constant rate,
then firm value equals the market value of its holdings of financial assets plus a
term proportional to current dividends. This term, the dividend response coefficient,
should be greater than one, since it equals the present value of all future dividends,
net of their tax cost.?
The first two hypotheses are then
L}
H1: Firm value equals the present value of expected future operating cash
flow plus the market value of financial assets less a fraction (being the

effective tax cost rate) of the present value of expected future dividends.

H2: Firm value equals the market value of financial assets plus a multiple
(greater than 1) of the current dividend.

3.2.2 Variation in the dividend response coefficient

The multiple referred to in hypothesis 2, the dividend response coefficient, varies
across firms. A given increase in future cash flows will occasion a larger increase in
dividends, the larger is the dividend payout rate. Thus the larger the payout rate, the
lower is the expected increase in each future period’s operating cash flows indicated

by a given increase in current dividends.®

4 The above conclusions are justified more rigorously in chapter 1 of the dissertation.

5 The effect on firm value of changes in dividends and dividend payout rates is discussed in more
detail in the appendix to chapter 1 of the dissertation. Miller and Scholes (1978) argues that
investors can effectively shelter their dividend income from taxes by leveraging iheir stock pur-
chases. If their proposition is correct, then the dividend payout rate should not affect the response
coefficients. Brennan (1991, p. 75) appears to argue that a higher dividend payout rate could lead
to a larger earnings response coefficient, since it would imply that future dividend distributions
would be higher which would increase firm value. Shefrin and Statman (1984) argues that share-
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H3: The dividend response coefficient is smaller for firms with a larger
dividend payout rate.

The larger the discount rate, the lower the present value of the indicated increase in
future operating cash flows, and so the smaller the increase in firm value. Firms with

higher systematic risk have larger discount rates.

H4: The dividend response coeflicient is smaller the larger the firm’s sys-
tematic risk.

The higher the growth rate, the greater is the effect on future operating cash
flows of the increase in this period’s persistent operating cash flows indicated by the

unexpected increase in dividends, and so the greater is the increase in firm value.

H5: The dividend response coefficient is larger the larger the firm’s growth
rate.

3.2.3 Change in firm value as a function of changes in dividends

Previous studies of the relation between firm value and dividends have used various
specifications of the relation. For instance, Easton (1985, Table 3a) regressed the
1962 values of 349 firms on the level of their 1962 dividends and found a marginally

holders prefer to receive dividends rather than sell part of their shareholdings when they need
cash because they might subsequently regret reducing their proportionate ownership of the firm.
If their proposition is correct, then the response coefficients will be larger for firms with larger
payout rates. Jensen (1986) argued that corporate managers invest cash in excess of that needed
for operations suboptimally, so that too low a payout rate may dampen response coefficients. On
the other hand, to the extent that a firm uses its cash to pay dividends, it has less cash available
to invest. In addition to the costs of raising additional equity, such as those arising from the
preparation of a prospectus and from underwriter fees and commissions, Myers and Majluf (1984)
argues that management may decline to undertake projects with positive net present value rather
than issue share at less than what they believe to be the true firm value. This argument suggests
that too high a payout rate may lower the response coefficients. If the payout rate is set optimally
to trade-off all the costs of issuing dividends against the benefits, as suggested by Shleifer and
Vishny (1986), Rozeff (1982) and others, then a higher payout rate suggests that a firm faces
higher agency and monitoring costs implying that it will have lower response coefficients.

® As Collins and Kothari (1989) note, the discount rate also varies over time with the risk free rate.
See the appendix for further discussion.
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significantly positive dividend response coefficient. Livnat and Zarowin (1990) on
the other hand regressed abnormal returns on changes in dividends (and other cash
flow variables) and found a significantly positive dividend response coefficient. Many
other studies have regressed changes in firm value on levels of dividends (or dividend
yields) and found positive dividend response coefficients. See chapter 16 of Brealey
and Myers (1988) or Litzenberger and Ramaswamy (1982) for brief surveys of this
literature.

For comparability with some of these previous studies, this paper also examines
the relation between returns and changesin dividends. If all changes in operating cash
flow are persistent then the change in firm value should be a multiple of either the
change in operating cash flow or the change in dividends. To the extent any change
in operating cash flow is transitory, changes in dividends and changes in operating

cash flow are not exact substitutes.

H6: Cum dividend change in firm value equals nonoperating (financial)
income plus operating cash flow plus a multiple (greater than 1) of the

change in dividends.

The dividend response coefficient determined here is predicted to vary across firms

in a similar manner to that in hypothesis 2.

HT7: The dividend response coefficient is smaller for firms with a larger
dividend payout rate.

H8: The dividend response coeflicient is smaller the larger the firm’s sys-

tematic risk.

H9: The dividend response coefficient is larger the larger the firm’s growth
rate.

3.3 Proxies and sample

This section discusses the proxies used for the constructs in the hypotheses and the
sample used to test the hypotheses. For ease of exposition, the proxies for hypotheses
H2 and H6 are addressed first, followed by the proxies for hypothesis H1 and for the
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* firm specific rates in hypotheses H3, H4, H5, H7, H8, and H9. The sample selection
criteria are discussed concurrently with the proxy discussion. Table 3.1 summarizes
the sample selection criteria. Table 3.2 shows the distribution of the 249 sample firms
that met all criteria across industries. Note that 39 firms in the sample are from the
transportation, public utilities, finance, insurance and real estate industries. These

industries are sometimes excluded from studies of firm value,

3.3.1 Firm value as a function of dividends: hypothesis H2

Hypothesis H2 predicts that the relation between firm value V;, financial assets C;,
and dividends D, will be of the following form:

Vi = ap+ oG+ axDy

where predictions for the intercept and coefficients are

Qg = 0
) = 1
a; > L

The hypothesis requires proxies for firm value, financial assets, and dividends,
and the determination of suitable time periods. Since more detail is available on
the breakdown of total assets on the annual tape than on the quarterly tape, the
sample consists of firms listed on both the Compustat annual industrial database
and the CRSP monthly NYSE database with December yearends” which met certain
criteria. Since significant accounting policy changes took place in 1988 (in particular
the requirement to consolidate financial subsidiaries which caused significant increases
in reported cash and investments for many firms), it would be undesirable to add data
from this year to data from previous years. Thus the most recent comparable eight
years are 1980 to 1987.

The market value of common stock proxies for firm value V; in the tests that follow

since the model is framed in terms of the residual owners of the firm and the data

7 This permits meaningful reporting of the results on a year by year basis. If the response coefficients
vary over time due to changes in risk free rates or in effective tax rates on dividends, then regression
coefficients based on data in which firm values and dividends are measured at different points in
time will be biased towards zero.
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are readily available. Firms which did not have yearend common stock prices on the
CRSP database were eliminated from the sample.

Financial assets C; are those which produce cash flows which are proportional to
the level of investment. Cash and marketable securities meet this definition, while
inventory and capital assets (property, plant, and equipment and most intangibles) do
not. Other monetary assets are difficult to classify. A reasonable level of receivables
probably exhibits constant returns, but excessive holdings of receivables likely exhibit
reduced returns. In addition, for most companies, receivables are more closely asso-
ciated with their operating activities than their financing or investing activities. No
combination of published balance sheet items provides an exact proxy for the market
value of financial (nonoperating) assets. In the tests that follow, cash and short-term
and long-term investments® proxy for financial (nonoperating) assets. Firms were
eliminated from the sample if they did not disclose cash and short term investments.

Since the market value of common shares was selected to proxy for firm value,
common share dividends were selected to proxy for dividends D,. Most dividends
are paid in cash and are fully taxable; in order to ensure similar proxies for all firms,
firms that paid dividends that were not taxable (e.g. dividends that represented a
refund of invested capital) were excluded from the sample.

The model predicts that firms pay dividends at the end of each period based
on management’s expectation of future cash flows. The model’s interpretation of

observing a zero dividend is that it proxies for a negative (or zero) level of expected

8 Compustat defines these items as follows:

D1 Cash and short-term investments “represents cash and all securities readily transferable to
cash as listed in the current assets section. ... This item excludes: ... short term investments
at equity.”

D31 Investments and advances-equity method “represents long term investments and ad-
vances to unconsolidated subsidiaries and affiliates in which the parent has significant control,

as stated in the consolidated financial statements. ”

D32 Investments and advances - other “represents long-term receivables and other invest-
ments, and advances including investments in unconsolidated companies in which there is
no control. This item includes: all investments carried at cost, ..., direct financing leases
when the company is the lessor, ..., land held for resale, ..., marketable securities, ..., sales

type leases when the company is the lessor, ... .”
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future operating cash flows. Since this proxy introduces considerable error in the
measurement of dividends, firms were removed from the sample if they did not declare

at least one cash dividend per year.

The CRSP tape provides common stock prices, the proxy for firm value, at the
end of each month. It also provides the announcement date and payment date of com-
mon share dividends. The Compustat tape provides the yearend amount of cash and
investments, the proxy for financial assets, and the announcement date for earnings.
The model assumes that the three constructs are measured and announced simulta-
neously. Since this never happens in reality to the proxies, some rule is required as to
how to relate them. In this study, the common share prices and cash and investments
are measured at the fiscal yearend (December 31).° Dividends are those announced
after the ninth week of the year and before the tenth week of the following year (i.e.
March 5 of the year to March 4 of the following year).

Substituting the proxies into the regressions gives for hypothesis 2:
CSVg = d0+a101; +agDIV}+ € (3.1)

where

CSV; is the market value of the firm’s common shares at the end of period t,
Cl, is the firm’s cash and investments at the end of period t,

DIV, is the firm’s common share dividends for period t, and

e; is the residual term with mean zero.

To reduce possible heteroscedasticity, all variables in the regression were scaled by
the number of common shares outstanding used in the calculation of primary earnings
per share. Firms were eliminated from the sample if they did not disclose the number

of shares used to calculate primary earnings per share. The proxies are summarized
in table 3.3.

. ® The appendix reports the results of measuring common share prices two months into the new
year, i.e. at February 28.
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3.3.2 Returns as a function of change in dividends: hypothesis H6

Hypothesis H6 predicts that the relation between change in firm value, financial

assets!® C, nonoperating cash flow Y, and change in dividends will be of the following

form:

Vi+ D, —Viey = co+ 0oy + 6oYs + 3] Dy — Dy 4]

where predictions for the intercept and coefficients are

Co

¢ <

= = O

Ca

¢ >

Operating cash flow Y, equals the cash from sale of the outputs for the current
period less the cash applied to the purchase of the inputs (real assets) for the following
period.!* A possible way to develop a proxy for it would be to begin with net income
and delete nonoperating items and all accruals. Since most of the differences between
operating income and net income relate to nonoperating items or accruals, it seemed
more appropriate to begin with operating income. Operating income was converted
to operating cash flow by subtracting the increase in current assets other than cash
and short-term investments, by adding the increase in current liabilities other than
debt and income taxes payable, by subtracting purchases of property, plant, and

equipment, and by adding the proceeds of sales of property, plant, and equipment.'2

10 Since financial assets and financial income are expected to be linearly related, either can be used
in the equation. Using financial income would imply a slope coefficient of +4-1; using financial
assets implies a slope coefficient ¢; equal to the rate of return on the financial assets.

11 Recall that operating cash flow is defined in the hypotheses as the periodic cash flow from investing
in real assets. It is not. the same amount as is normally reported on the Cash Flow Statement
as Cash from Operations. The latter amount includes cash flow from investing in financial assets
and excludes cash flow from the sale or purchase of real assets.

12 Compustat defines these items as follows:

D128 Capital expenditures “represents cash outflow or funds used for additions to the com-
pany’s property, plant and equipment. This item includes: expenditures for capital leases,
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Firms were excluded from the sample if they did not disclose sufficient information
to calculate operating cash flow.!?

The proxies for firm value V;, financial assets C}, and dividends D, are the same
as those for hypothesis H2.!4 1°

Substituting the proxies into the regressions gives for hypothesis 6:

RET, = by+bCL_; +b,0CF, + bsDIVCHG; + e (3.2)

increases in funds for construction, and reclassification of inventory to property, plant, and
equipment.”

D107 Sale of property, plant, and equipment “represents funds received or cash inflows from
the sale of property, plant, and equipment.”

13 Specifically, firms were eliminated if Compustat did not report their operating income before
depreciation, current assets, accounts payable, and other current liabilities.

14 As discussed in the preceding subsection, in the model most variables are measured and announced
instantaneously at the end of the year, including the output for the period just completed, the
determination of the optimal input for the following period, the determination of the dividend to
be paid, the announcement of the dividend, the stock going ex dividend, the determination of the
amount of nonoperating assets, and the determination of firm value. In reality several weeks may
elapse between the occurrence of the first and last of these events, and they may not happen in
the order given above. The proxy for nonoperating assets is the cash and investments reported
in the yearend balance sheet, even though the amounts may not be disclosed until several weeks
after the yearend. The proxy for dividends is the dividends announced beginning ten weeks after
the year starts and ending nine weeks after it ends. The proxy for change in firm value is the
cum dividend change in firm value over the twelve months that constitute the firm’s fiscal year.
This proxy corresponds to the model’s instantaneous determination of firm value at the end of
the period. It assumes that the market forms an unbiased estimate of the yearend nonoperating
assets and the year’s dividends, even though these amounts may not have been announced yet.
An alternate proxy for change in firm value is the cum dividend change in firm value over the
twelve months from month 3 (March) to month 14 (the following February). It assumes that all
information relating to the year will be released within two months of the yearend, and that no
contaminating information related to the following year will yet have been revealed. The appendix
reports the results of measuring common share prices using this alternate proxy.

15 The model would permit the terms for nonoperating assets and operating cash flows to be replaced
by cash flow from both the operating and nonoperating segments of the firm, with a predicted
regression coefficient of one. A proxy for this construct would be primary earnings per share
including extraordinary items (which is calculated after deducting preferred dividends) less the
increase in non-cash net assets (i.e. total assets less accounts and taxes payable and other non-debt
current liabilities) per share.
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where

RET, is the cum dividend return on the firm’s common shares over the period,
OIt_liis the firm’s cash and investments at the beginning of the period,

OCF, is the firm’s operating cash flow over the period,

DIVCHG, is the increase in the firm’s common share dividends for the period over
those for the preceding period, and

e, is the residual term with mean zero.

As recommended by Christie (1987), the variables in the regression for hypothesis
H6 were scaled by the firm’s opening market value to reduce possible problems with
heteroscedasticity. Adjustments were made for post 1979 stock splits and dividends.

The proxies are summarized in table 3.4.

3.3.83 Firm value as a function of expected cash flows and dividends: hypothesis H1

Hypothesis H1 predicts that the relation between firm value V;, financial assets C, the
present value of future operating cash flows EY;, the present value of future dividends
ED;, will be of the following form:

Vi = 7 +mC:+%EY; +v:ED,

where predictions for the intercept and coeflicients are

Yo = 0
1 =1
Y2 = 1
13 = =T

where T is the effective tax rate on dividends.

The proxies for firm value V; and financial assets C; are the same as for the
previous hypotheses. If expectations are formed rationally, so that on average future
amounts equal their expected value, then possible proxies for expected future cash
flows and dividends are the actual cash flows and dividends in a limited number of
future periods. The more periods used, the better the proxies should be for two
reasons. First, actual cash flow will differ from expected cash flow in each period,

but if the differences are random and independent, then the law of large numbers
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suggests that the difference between actual and expected cash flow should decrease
as more periods are used. Second, the constructs are expected discounted cash flows
and dividends for all future periods, so that the more periods used, the closer the
proxies will be.

Substituting the proxies into the regressions gives for hypothesis 1:
CSV:, = ag+a;Cl,+a;OCFn, + a3 DIVn, + e, (3.3)

where

CSV, is the market value of the firm’s common shares at the end of period t,

Cl; is the firm’s cash and investments at the end of period t,

OCFn; is the firm’s operating cash flow starting in period t+1 and lasting for n
periods,

DIVn, is the firm’s common share dividends starting in period t+1 and lasting for n
periods,

and e, is the residual term with mean zero.

To reduce possible heteroscedasticity, all variables in the regression are scaled by the
nuriber of common shares outstanding used in the calculation of primary earnings

per share. The proxies are summarized in table 3.5.

3.8.4 Cross sectional variation in the response coefficients

Hypothesis H3, H4, H5, H7, H8, and H9 predict that the response coefficient DRC
should be a function of the dividend payout rate d, systematic risk », and the growth

rate g:
DRC = ¢(d,m,9)

with the response coefficient increasing when the payout rate decreases, the risk
decreases, or the growth rate increases.

A proxy for the payout rate d could be calculated for each firm-year by dividing the
dividends for that year by the operating cash flow for the year. However if dividends
are not adjusted for transitory shocks,'® then such a calculation would introduce

considerable error in the proxy. Instead a proxy for each firm’s payout rate (for all

18 As suggested by Lintner (1956) and the model in chapter 1 of the dissertation.
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years) was calculated by dividing the total dividends paid over the eight years 1980
to 1987 by the total operating cash flow for the eight years.

Each firm’s beta, calculated by regressing its monthly returns over the full eight

years against equal weighted monthly market returns, proxied for its systematic risk .

Each firm’s growth rate g was estimated by regressing the log of dividends on the

calendar year.!”

To test hypothesis 3, 4, 5, 7, 8, and 9 the regression equations are:®

DRC = by + b, * Dividend payout rate + b, * Beta
+ b3 * Dividend growth rate + ¢ (3.4)

where e is the residual term with mean zero. The proxies are summarized in table 3.6.

3.4 Statistical procedures

The equations were tested using ordinary least squares. Significance of the parameter
estimates was tested using standard student t tests. Variance inflation factors and

the significance level of White’s test for homoscedasticity are also reported.

Variance inflation factors measure how much the variance of the estimated re-
gression coefficients are inflated in comparison to when the independent variables are
not related. A rule of thumb which is commonly used is that if the largest variance
inflation factor exceeds ten, then multicollinearity may be unduly influencing the
regression estimates. The presence of multicollinearity tends to lead to improperly

rejecting the null hypothesis, and so lowers the power of the tests.

White’s statistic tests the joint hypotheses that the empirical model is correctly
specified and that the errors are homoscedastic. If the statistic is significant, then

one of these two hypotheses can be rejected.

17 The appendix reports the results when the alternate proxy, the percentage change in operating
cash flow, was used in the regressions.

18 The equation is a Taylor series approximation to the relation derived in chapter 1 of the
dissertation.
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3.5 Results

Table 3.7 provides descriptive statistics for the 1743 observations (249 firms times 7
years) in the sample. The median price of the firms’ common shares is $48.00, the
mean is $57.74. The 249 firms experienced a 16% annual return on average during
1981 to 1987, though the lowest quartile of firm-years experienced price declines.
Cash and investments were 13% of firm value at the median, being $6.57 per share,
while operating cash flow was 12% of firm value. On average dividends increased
by 0.2% of firm value annually, though the lowest quartile of firm-years experienced
either no change or a reduction in dividends. At the median dividends were $1.76

per share.

3.5.1 Tests of hypothesis H1

Table 3.8 shows the results of regressing the proxies for firm value on those for non-
operating assets, expected operating cash flow, and expected dividend tax costs.
White’s x? statistic suggests that either the regression is misspecified or that the
residual term is heteroscedastic. However it should be noted that with a sample
size of 249, it takes only small departures from lincarity of the relation among the

variables or homoscedasticity of the residual term to produce a significant value for

X’

The variance inflation factors indicate that multicollinearity is not a significant
factor. The R? indicate that the independent variables explain about a third of the
cross-sectional variation in share prices.

The intercepts are significantly positive in all years, and are generally bigger
the fewer years that the proxies for operating cash flows and dividend tax costs
are summed over. The regression coefficient for nonoperating assets is significantly
positive and generally insignificantly different from +1, consistent with hypothesis
H1. The regression coefficient for operating cash flows is significantly positive, but
is generally significantly less than +1. The regression coeflicient for dividends is
significantly positive contrary to the model’s predictions.

Table 3.9 reports the results of repeating the regression with the intercept con-
strained to be zero. As would be expected, this increases the other coefficients. The

comments made on the preceding table apply, except that the coefficient on nonoper-
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ating assets is now significantly greater than one, contrary to the model’s predictions.

In summary, the regressions provide limited support for hypothesis H1. The
regression coefficient on nonoperating assets is somewhat lower than the predicted
value of 41 when the intercept is included in the regressions, and generally larger
than +1 when the intercept is suppressed. The regression coefficients on expected
dividend tax costs are positive contrary to prediction. However, the coeflicients are
stialler the more years used in the proxy, so that possibly if even more years had been
used, the coefficients would become negative as predicted. The regression coefficients
on expected operating cash flow are significantly positive as predicted, but generally
less than +1, perhaps due to the failure to use a sufficient number of years’ results in
the proxy or to the failure to reduce the proxy by interest and tax costs.

The hypotheses were developed without considering debt and taxes.!® Debt and
preferred shares could have been included in the proxy for firm value or the proxy
for nonoperating assets, or payments to debt and preferred stock holders could have
been included in the proxy for operating cash flows. Perfect proxies might require
classifying different portions of debt and preferred stock as part of each of these con-
structs. To the extent that debt and preferred shares (or payments to their holders)
should have been included in the proxies for financial assets or operating cash flow,
there is an error in variables problem which will bias their regression coefficients to
zero. However, unless the inclusion was done correctly, which is practically impossi-
ble, there would still be an error in variables problem which could be as serious as
the exclusion. Since the cost of attempting to adjust the proxies for these sources
of financing is clear, but the benefits are nebulous, they were excluded from all the
proxies.

A better proxy for operating cash flow would adjust for applicable income taxes.
In fact, income tax is levied on income for tax purposes and firms report income
tax expense on net income. Three possible proxies for income tax on operating cash
flow suggest themselves. One is to apply the U.S. statutory income tax rate (on
income over $100,000) of 46% (40% in 1987). This rate understates the true tax rate
to the extent that firms pay taxes in other jurisdictions (domestic or international)
for which they are not permitted a full offset against U.S. federal taxes. It also

understates the true tax rate to the extent that purchases less sales of real assets

12 Consistent with the model in chapter 1 of the dissertation.
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" exceeds the depreciation permitted for tax purposes on real assets.

A second possible proxy is to apply the tax rate computed by dividing income tax
expense by net income before taxes. This rate understates the true rate on operating
cash flow to the extent it includes lower tax rates on nonoperating items such as
intercorporate dividends, interest on tax-exempt municipal bonds, and capital gains.

The third option is to assume a tax rate of zero. Clearly this understates the true
tax rate. If the true tax rate for all firms is 46%, then using a zero tax rate understates
the regression coefficient on operating cash flows by 46%. If the true tax rate is not
the same for all firms, then applying a zero tax rate produces a (measurement) error
in variables problem which biases the regression coefficient towards zero. Since all
three options likely produce some (measurement) error in variables problems and it
is not clear which produces the least amount of error, the method which was simplest
computationally was adopted, namely applying a zero tax rate.

Thus the low estimated coefficient on operating cash flow may be due to measure-
ment error. In particular, ignoring debt and taxes causes the proxy to be overstated
and the regression coefficient to be understated. The measurement error may also
bias the intercept away from zero, and have an undetermined effect on the other two

regression coefficients.

Few other studies have examined the relation between firm value and both divi-
dends and financial statement amounts. Easton (1985, table 3b) obtained a positive
coefficient on earnings and a negative coefficient on dividends when he regressed the
1962 values of 349 firms on their 1962 dividends and earnings. However, he indi-
cated that the negative response coefficient was not obtained in all variations of the

regression.

The hypothesis development section indicated that there is an optimum value
for the dividend payout rate that maximizes the trade-off between the tax cost of
the dividends and the gain to monitoring. This suggests that firm value is therefore
a concave function of the dividend payout rate.?* When the proxies for expected
operating cash flows and expected dividends use only a few future periods, it may
be that they also proxy for the dividend payout rate. Therefore regressions which

20 This is just a restatement of the standard first and second order conditions for a local maximum,
namely that the second derivative of firm value with respect to the payout rate be negative and
the first derivative be positive.
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include proxies for the dividend payout rate d and its square may be better specified.

Tables 3.10 and 3.11 report the results of repeating the previous two regressions
after adding the proxy for the payout rate. The adjusted R%s are larger suggesting
that adding this variable increases the explanatory power of the regression. The
regression coefficient on the payout rate is significantly positive as predicted. Also
as predicted, the regression coefficient on the dividend cost proxy is less significantly
positive, and in the regression with the largest summation peried, it is significantly

negative and the intercept term is not significantly different from zero.

Tables 3.12 and 3.13 report the results of repeating the previous regressions after
adding the proxy for the payout rate squared. There is little increase in the RZs
suggesting that the additional explanatory power of this variable is minimal. The
larger variance inflation factors suggest that this is due to it being correlated with
variables already in the regression. On the other hand, the increases in White’s x?
statistics suggest that this regression is better specified than the previous one. The
regression coeflicient on the payout rate squared is in most cases significantly negative
as predicted. The regression coefficient on the payout rate is in most cases significantly
positive and about twice the absolute value of the coefficient on the payout rate as
predicted. The intercept terms are generally not significantly different from zero as
predicted, except in two of the shortest summation periods. The remaining regression
coefficients have not changed substantially. .

In summary, the regression coefficient on the proxy for nonoperating assets was
significantly positive in every regression as predicted, but sometimes was significantly
different from one, contrary to hypothesis H1. The regression coefficient on the proxy
for operating cash flow was significantly positive in each regression as predicted by
hypothesis H1. The regression coefficient on dividends was generally significantly pos-
itive contrary to hypothesis H1. However, it was generally less significantly positive
as the number of years in the proxy increased, which suggests that the more positive
coefficients were due to less appropriate proxies.?* It was negative in over a third of
the regressions in which the payout rate appeared. It was significantly negative as
predicted in all four regressions in which the payout rate appeared and the dividends

were summed over eight years. With one exception, the regression coefficient on the

21 However, it is also less positive/more negative in years in which operating cash flow and dividends
from 1986 and 1987 appeared.
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payout rate was positive as predicted and the regression coefficient on the payout rate
squared was negative as predicted.

The appendix reports the results of regressing equation 3.3 using 1984-88 data
on a smaller sample of 56 firms. With firm value at March 31, 1984 as the dependent
variable, the regression coefficient on cash and investments is not significantly different
from one, the regression coefficient on operating income (not adjusted for income
taxes) summed over five years is about 0.5, and the regression coefficient on dividends
summed over five years is negative, though significantly so only when the payout rate

is included in the regression. These results also support hypothesis H1.

3.5.2 Tests of hypothesis H2

Panel A of table 3.14 reports the results of regressing the proxy for firm value for all
1743 observations on the proxies for nonoperating assets and dividends. Although the
small variance inflation factors suggest that multicollinearity is not a problem and the
independent variables appear to explain about 15% of the variability in firm value,
White’s x? statistic suggest that the model is either mispecified or that the residual
terms are heteroscedastic. The coefficient on cash and investments is significantly
greater than one, contrary to prediction, while the coefficient on dividends is not
significantly greater than one, also contrary to prediction.

As proposed in hypotheses H3, H4, and H5, the dividend response coefficient
a, varies across firms and through time. This instability in the theoretical slope
coefficient biases the observed value for the response coefficient towards zero. As
a partial control for the bias, the regressions are repeated on time series and cross
sectional bases. In the time series regressions, the firm specific rates (payout, risk, and
growth rates) are constant in each regression, so that the theoretical slope coefficients
vary only due to economy wide factors such as the risk free interest rate and the
effective tax rate on dividends. The range of variability in these rates is expected to
be less than is the range of variability of the firm specific rates. In the cross sectional
regressions, the economy wide factors are held constant, but the firm specific rates
vary. Since the latter rates vary more than the former factors, the reduction in bias
is less effective in the cross sectional regressions than in the time series ones.

The mean and medians of the 249 time series regressions are reported in Panel B

" of the table. Because some of the 249 firm regressions appeared to have correlated
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residual terms, the regressions were also rerun under the assumption that the residual
term was AR(1), and the mean and median results of these regressions are reported.??

Panel C reports the results of the cross sectional regressions for each year from
1980 to 1986, and the mean and median parameter estimates for these years are also
reported.

White’s 2 statistic suggest that the cross sectional regressions are generally well
specified and that the residual terms are homoscedastic. The small variance inflation
factors suggest that multicollinearity is not a problem. The independent variables
appear to explain about a quarter of the variability in firm value.

The coefficient on nonoperating assets is consistently positive and not significantly
different from +1 in the time series regressions, consistent with hypothesis H2. On
the other hand, the coefficient is marginally significantly less than +1 in the average
cross sectional tests, and significantly greater than +1 in the pooled regression.

The coefficient on dividends is consistently positive and generally significantly
greater than +1 consistent with hypothesis H2. The average results are much higher
for the time series regressions than for the cross-sectional regressions, consistent with
the effect of the bias due to the variability in the theoretical slope coeflicient.

The intercept terms are generally significantly positive, contrary to the model’s
predictions.??

Since the model predicts that the intercept term should be zero, the regressions
were repeated imposing this restriction. The results are reported in table 3.15. The
x? and variance inflation statistics are generally the same as in the previous table.

The coeflicient on nonoperating assets is consistently positive and larger than
when an intercept term was included. Hypothesis H2 that it equals +1 cannot be
rejected except in the pooled regression and some of the individual cross sectional
regressions. The coefficient on dividends is consistently significantly greater than
+1 and is larger in the cross sectionally regressions but smaller in the time series
regressions than that in the previous table.

In summary, the coefficient on nonoperating assets is significantly positive in all

22 The results of assuming the residual term is AR(1) are similar to assuming it has no autocorrela-
tion.

23 Again, the fact that the slope coefficients are biased towards zero may bias the intercept away
from zero.
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regressions, and is generally not significantly different from the predicted value of +1.
The observed dividend response coefficient is significantly greater than one in almost

all the regressions as predicted.

Previous studies have also generally observed a positive dividend response coef-
ficient. Most of them have used different specifications of the relation between divi-
dends and firm value, so that their observed magnitudes are not directly comparable
to the regression coeflicients obtained here.

3.5.83 Tests of hypotheses H3 to H5

Table 3.16 shows the descriptive statistics for the rates which are the independent
variables in the regressions. The mean payout rate is 42%, slightly more than the
median rate of 35%. The average of the 249 firms’ betas is 1.0. The mean dividend
growth rate of 5.6% is slightly smaller than the mean operating cash flow growth rate
of 7.4%.

Table 3.17 reports the results of the cross-sectional regression (equation # 3.4)
of the dividend response coefficients on the proxies for the payout rate, the risk rate,
and the growth rate. The R? statistic suggest that the proxies explain about 15% of
the variation in the dividend response coefficient.

The regression coefficient for the dividend payout rate is significantly negative as
predicted by hypothesis H3. The coefficient for the firm’s beta is positive contrary
to hypothesis H4. The coefficient on the growth term is significantly positive, as
predicted by hypothesis H5.

The appendix reports other tests of hypotheses H3, H4, and H5. All tests find
a negative relation between the payout rate and the dividend response coefficient,
as predicted by hypothesis H3, with one tail p-values between .003 and .177. The
relation between beta and the response coefficient is positive, contrary to hypothesis
H4, in other tests based on the estimates of the dividend response coefficient from
table 3.15, but the relation is negative when the estimates are based on the estimates
from table 3.14. The relation between growth and the dividend response coefficient
is positive (though not always significantly so) as predicted in hypothesis H5 using
either the dividend growth rate or the operating cash flow growth rate, with two

exceptions.
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3.5.4 Tests of hypothesis H6

Table 3.18 reports the results of regression 3.2 in which the calendar year returns were
regressed on the proxies for nonoperating assets, operating cash flow, and change in
dividends. Pooling all 1743 observations produces a slope coefficient on operating
cash flow which is significantly positive as predicted, but significantly less than one,
contrary to prediction, and insignificant regression coefficients on cash and invest-
ments and change in dividends, contrary to prediction. White’s x* statistic is signif-
icant, which indicates that the regression is misspecified, so that the results should
be interpreted with caution.

Errors in variables problems may cause all coefficients in the pooled regression to
be biased towards zero. Moreover, as proposed in hypotheses H7, H8, and H9, the
dividend response coefficient b; varies across firms and through time. As discussed
above, this instability in the theoretical slope coefficient also biases the observed value
for the response coefficient towards zero. As a partial control for the latter problem,
the regressions are repeated on time series and cross sectional bases.

The mean and medians of the 249 time series regressions are reported in the next
six rows of the table. The average regression coefficient on cash and investments is
significantly positive, but appears to be much larger than the predicted rate which
should equal the discount rate of about 16%. The average regression coefficient on
operating cash flow is not significantly different from +1, as predicted. The mean
estimated dividend response coefficient is significantly greater than one as predicted,
though the median is not.

Since there was some evidence that some of the preceding times series regressions
had autocorrelated residual terms, they were repeated assuming the residual terms
followed a first order autocorrelation pattern. The averages of these regressions are
reported in the next six rows; the results are similar to those for the time series
regressions.

The averages of the seven cross sectional regressions are reported in the last six
rows. The results are similar to those for the pooled regressions. The average re-
gression coefficient on cash and investments is negative, contrary to prediction. The
average regression coefficient on operating cash flow is significantly positive but sig-
nificantly less than +1, contrary to prediction. The average regression coefficient on

change in dividends is significantly less than one, also contrary to prediction.
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Since the theoretical model does not have an intercept term, the regressions were
repeated using the same data as in table 3.18 but constraining the intercept term
to be zero. The results are reported in table 3.19. The regression coefficients on
cash and investments are generally significantly positive and significantly less than
one as predicted, indeed they are close to the predicted value of 16%, which is the
approximate value of the discount rate. The coefficients on operating cash flow are
significantly positive, but are also significantly less than the predicted value of one.
The coefficients on the change in dividends are positive, but not significantly greater

than one.

In summary, the estimated coefficients on cash and investments are generally
significantly positive as predicted, but larger than the predicted value in the time
series regressions. They are negative, contrary to prediction, only in the pooled and
cross sectional regressions which include the intercept. The coefficients on operating
cash flow are significantly positive as predicted, but are lower than the predicted
value of 41 except for the mean time series regressions which include the intercept.
The mean time series estimate of the dividend response coefficients are significantly
greater than one as predicted, when the regressions include an intercept. However
the median time series estimates and the cross sectional and pooled estimate are less

than one, contrary to prediction.

As noted earlier, the low estimated coefficient on operating cash flow may be due
to measurement error. In particular, ignoring debt and taxes causes the proxy to be
overstated and the regression coefficient to be understated. The generally low sig-
nificance of the estimated dividend response coefficients may be due to measurement
error in the proxy, or due to the slope coefficient not being constant across firms and
over time. The latter issue is least likely to cause problems in the time series regres-
sions, which are also where the largest response coefficients are observed. It is also
these response coefficients which are used in the subsequent tests of hypotheses H7,
H8, and H9. The large time series regression coefficients on cash and investments

may be due to the errors in the other proxies or to cash flow shocks.

The appendix reports the results of regressing the same equations using quarterly
data and later time periods for the returns. The proxies used above assume that
common stock prices adjust for the changes in dividends and cash flows by the end of

the period, even though those changes are generally not announced till several weeks
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later. Measuring the returns over later periods (months 3 to 14 for the annual data and
months 2 to 4 for the quarterly data) attempts to adjust for this delay in information
release. The regression results for cash and investments and operating cash flows are
similar to those discussed above. Some of the dividend response coefficients obtained

are significantly greater than one, but some are negative.

The support for hypothesis H6 is mixed. Generally the regression results support
the predicted signs of the relation between returns and cash and investments and
operating cash flow, but the magnitude of the coeflicients on operating cash flow is
generally less than one, possibly due to ignoring tax effects. The evidence on the

dividend response coefficient is mixed.

3.5.5 Tests of hypotheses H7 to HY

Table 3.20 provides the results of regressing the dividend response coefficients ob-
tained in the time series regressions (rows 4 to 15) of tables 3.18 and 3.19 on the
payout rate, beta, and the dividend growth rate. The regression coefficient b; on
the payout rate is negative as predicted in hypothesis H7, though significantly so
only when the intercept was suppressed in estimated the response coefficient. The
regression coefficient b, on firm betas is negative as predicted in hypothesis H8, but
insignificantly so. The regression coefficient b3 on the dividend growth rate is signifi-

cantly positive as predicted by hypothesis H9.
The appendix reports the results of alternate tests of the hypothesis. These tests

include running the regression in log linear form, using the growth rate for operating
cash flows instead of the growth rate for dividends, using dividend response coeffi-
cients estimated using returns over the period March 1 to February 28, rather than
January 1 to December 31, and using quarterly data. In summary, the regressions
provide strong support for the prediction (hypothesis H7) that the dividend response
coefficient is inversely related to the payout rate, and for the prediction (hypothe-
sis H9) that the dividend response coefficient is related to the growth rate. Some
support is provided for the prediction (hypotheses H8) that the response coefficient is
inversely related to beta, but the support is not consistent across proxies and methods

of calculating the response coefficient.
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3.6 Summary and conclusion

This paper examined how dividends affect firm value. When there are other sources
of information about the firm’s future cash flows, dividends were predicted to be
inversely related to firm value due to their tax cost. In the absence of other sources
of information, dividends were predicted to be directly related to firm value.

The paper also proposed that future cash flows can arise from two types of as-
sets. Financial assets produce constant marginal returns; their market value equals
the present value of their expected future cash flows. Real (or operating) assets pro-
duce decreasing returns to scale; their market value is less than the present value of
the expected future operating cash flows the firm should realize. Since monitoring
may increase this present value and higher payout rates encourage more monitoring,
dividends were hypothesized to provide information about expected future operating
cash flows.

The dividend response coefficient, the observed relation between (changes in) firm
value and (changes in) dividends when dividends are providing information about
future operating cash flows, was predicted to vary across firms. It was predicted to be
lower for firms with higher payout rates since those rates would imply a smaller change
in future operating cash flows for any given change in dividends, it was predicted to
be lower for firms with higher discount rates because the higher rates would produce
lower present values, and it was predicted to be higher for firms with higher dividend
growth rates since those rates would imply a larger change in future operating cash
flows for any given change in dividends.

The hypotheses were tested using annual 1980-87 data for 249 publicly traded
firms. When firm value was regressed on the proxies for financial assets, expected
future operating cash flows, and expectgd future dividends, the dividend response
coefficient was positive when fewer than five years of future results were used, but
negative when more than six years of future results were used and payout rates were
also included in the regression. When firm value was regressed on the proxies for
financial assets and current dividends, the dividend response coefficient was signifi-
cantly greater than one as predicted. When change in firm value was regressed on
the proxies for financial assets, current operating cash flows, and current change in
dividends, the sign of the dividend response coefficient was generally positive, but

also generally less than one, contrary to prediction.
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The regression coefficients on the proxies for financial assets were significantly
positive but their magnitude was sometimes significantly different than one contrary
to prediction. The regression coefficients on the proxies for operating cash flows were
significantly positive but usually significantly less than the predicted value of one.
This is likely due to having failed to adjust the proxy for the income tax on the
operating cash flow.

The empirical tests support the hypotheses that the dividend response coefficient
is a decreasing function of the payout rate and an increasing function of the growth
rate. However, the tests do not find a clear relation between the response coefficient
and the firm’s beta.

The results indicate that the dividend response coefficient is not a constant. Its
sign may vary depending on what other variables are assumed to affect firm value.
Its magnitude may vary as firms specific rates vary.

Because of these variations, the observed size of the dividend response coefficient
in this and other papers may be understated. The fact that the response coefficient
is not a constant means that failure to control for the sources of its variation may
produce the equivalent of an error in variables problem that biases the observed

regression coefficient to zero.
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Number of firms on Compustat

Number of firms eliminated because they had other than December

yearend (5360), did not report common dividends (5466), or did not
disclose cash (4130) or primary earnings per share (3964)

Firms selected from Compustat
Number of firms on CRSP monthly file
Less those missing prices for December 31, 1979 to December 31, 1986

Firms selected from CRSP
Firms on both CRSP and Compustat

Less those firms whose first dividend is declared after August 1, 1980

or whose last dividend is declared before November 1, 1987

Less those firms which paid dividends other than ordinary taxable div-

idends or stock dividends

Less firms with insufficient information to calculate operating cash flow

Firms in sample

7026
6221

338
45

293
44

249
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Table 3.2: Distribution of the sample among industries

Number SIC
7 1000 . Mining
3 1500 Construction
12 2000 Manufacturing: food
2 2100 Manufacturing: tobacco
2 2200 Manufacturing: textile
1 2300 Manufacturing: apparel
1 2400 Manufacturing: lumber
1 2500 Manufacturing: furniture
16 2600 Manufacturing: paper
6 2700 Manufacturing: printing
36 2800 Manufacturing: chemicals
13 2900 Manufacturing: petroleum
3000 Manufacturing: rubber
3100 Manufacturing: leather
3200 Manufacturing: stone, clay, glass
3300 Manufacturing: primdry metal
11 3400 Manufacturing: fabricated metal
20 3500 Manufacturing: industrial machinery
16 3600 Manufacturing: electronic and electric
12 3700 Manufacturing: transportation
3800 Manufacturing: instruments
3900 Manufacturing: misc.
35 4000 Transportation and public utilities
10 5000 Wholesale and retail trade
6000 Finance, insurance, and real estate
7000 Services
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Table 3.3: Constructs, proxies, and predicted coefficients for tests of the relation

between nonoperating assets, dividends, and firm value

Theoretical model Empirical model
Construct! Coefficient | Proxy? Coefficient
Firm value Common stock value, 31 Dec t
Nonoperating assets @, = +1 | Cash and investments, 31 Dec t ay = +1
Dividends as > +1 | Dividends declared, 5 Mart to 4 Mart+1 az > +1

Proxies defined in terms of compustat definitions and item numbers
Cash and investments equals
+ D1  Cash and short-term investments
+ D313 Investments and advances - equity method

+ D32® Investments and advances — other

Notes:

1 All measured at the end of period t.

2 All proxies are scaled by number of common shares used to calculate primary earnings per share.
3 If no data available on Compustat, then amount assumed to be zero.

L e S AERNA W3 AR T e C e . . . I —
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Table 3.4: Constructs, proxies, and predicted coefficients for tests of the relation

between nonoperating assets, cash flow from operations, the change in dividends,

and the change in firm value

Model Test
Construct Coefficient | Proxy? Coefficient
Change in firm value Change in common stock price during t
Nonoperating assets r—1 Cash and investments, 31 Dec t-1 (0,1)
Operating cash flow +1 Operating cash flow during ¢ +1
Change in dividends >1 Dividends declared, 5 Mar t to 4 Mar t+1 - >1
dividends declared, 5 Mar t-1 to 4 Mar t

Proxies defined in terms of compustat definitions and item numbers

Cash and investments equals
+ D1  Cash and short-term investments
+ D31 Investments and advances — equity method

4+ D32° Investments and advances — other

Operating cash flow equals
+ D13  Operating income before depreciation

— D128% Capital expenditures
+ D107  Proceeds of sale of property, plant, and equipment

+ Decrease in non-cash working capital

Non-cash working capital equals

-+ D4 Current assets

- D1  Cash and short-term investments
— D70  Accounts payable

— D72  Current liabilities ~ other (than accounts payable, debt in current liabilities

and income taxes payable)

Notes:

2 All proxies are scaled by number of common shares used to calculate primary earnings per share

times the common share price at the beginning of the period.
8 If no data available on Compustat, then amount assumed to be zero.
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Table 3.5: Constructs, proxies, and predicted coefficients for tests of the relation

between nonoperating assets, operating cash flow, dividends, and firm value

Theoretical model Empirical model
Construct” Coefficient | Proxy® Coefficient
Firm value Common stock value, 31 Dec t;
Nonoperating assets ¥y =41 Cash and investments, 31 Dec t; aj=+1
Present value of operating cash low  y2=+1 Operating cash flow, 1 Jan t2 to 31 Dec ty ar=+
Present value of dividend tax cost y3=-1 Dividends declared, 5 Mar t; to 4 Mar t,, az=—

Proxies defined in terms of compustat definitions and item numbers
Cash and investments equals
+ D1 Cash and short-term investments
+ D313  Investments and advances - equity method
+ D328  Investments and advances - other
Operating cash flow equals
+ D13 Operating income before depreciation
— D128®  Capital expenditures
4+ D107 Proceeds of sale of property, plant, and equipment
+ Decrease in non-cash working capital
Non-cash working capital equals
+ D4 Current assets
- D1 Cash and short-term investments
- D70 Accounts payable
- D72 Current liabilities — other (than accounts payable, debt in current liabilities
and income taxes payable)

Notes:

1 All measured at the end of period t;.

2 Al proxies are scaled by number of common shares used to calculate primary earnings per share.
3 If no data available on Compustat, then amount assumed to be zero. )




144

Table 3.6: Constructs, proxies, and predicted coefficients for tests of the variation in
the dividend response coefficient, when the coefficient estimated by regressing firm
value on dividends

Theoretical model Empirical model

Construct? Proxy? Coeflicient

Dividend payout rate Dividends / operating cash flow -

Discount rate (risk) Market model beta -
Growth rate Growth in annual dividends -+
Notes:

! The construct is assumed to be intertemporally constant.

? The proxies are estimated for each firm using its annual data for 1980 to 1987.
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Table 3.7: Descriptive statistics for cash flow from operating and nonoperating ac-

tivities, dividends, and firm value, when association period is the year itself

Mean StD| Q1 Q2 Q3 Obs

Price at Dec 31 57.741 38.901 30 48 74.5 1743

Month 1 to 12 returns 0.177 0.299 | -0.016 0.152 0.337 1743

Cash and investments! 0.200 0.211 ] 0.074 0.132 0.260 1743

Cash and investments per share 10.044 11.074 | 3.276 6.570 13.041 1743
Operating cash flow! 0.134 0.169 | 0.058 0.119 0.200 1743

Change in dividends' 0.002 0.137 0 0.002 0.004 1743
Dividends per share 2.104 3.962 | 1.137 1.762 2.523 1743

Notes:

Table provides the predicted value, the mean, the standard deviation, the first, sec-

ond, and third quartiles, and the number of observations, and the reference for each

variable.

! Scaled by market value of the firm’s common stock at the beginning of the year.
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Table 3.8: Tests of hypothesis Hl: evidence on the relation between firm value,

nonoperating assets, operating cash flow, and dividends

Firm value, t;

ap + a; * Nonoperating assets, ¢; + ap * Operating cash flow, t; — ¢,

+ a3 Dividends, t; — ¢,
t1-t2 a9 a as as Adjusted White’s Largest

Prediction +1 + - R? x2 VIF

1980-87 20.58 084 0.12 0.08 .26 .07 1.32
(.000) (.000) (.000) (.955)

1980-85 19.11 0.80 0.14 0.36 .29 .04 1.10
(.000) (.000) (.000) (.999)

1982-87 26.18 058 020 0.17 .20 .62 1.20
(.000) (.000) (.000) (.998)

1980-83 17.09 071 013  1.23 32 .08 1.23
(.000) (.000) (.003) (.999)

1984-87 36.17 095 032 0.20 .25 .09 1.44
(.000) (.000) (.000) (.986)

1980-81 2154 087 021 l.21 23 .04 1.09
(.000) (.000) (.008) (.999)

1982-83 1768 033 0.19 4.66 W31 15 1.43
(.000) (.020) (.053) (.999)

1984-85 39.07 1.03 056  0.30 19 .04 1.04
(.000) (.000) (.000) (.939)

1986-87 3841 1.03 110 0.32 39 .00 1.36
(.000) (.000) (.000) (.995)

Notes:

See proxy definitions on table 3.5.
VIF = Variance inflation factor.
Values in brackets are significance levels based on one tail t tests of the null hypothesis

that the parameter estimate is zero (except for the intercept, which are two tail).
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Table 3.9: Tests of hypothesis H1: evidence on the relation between firm value,

nonoperating assets, operating cash flow, and dividends, intercept constrained to

Z€10

Firm value, {;, = +a; * Nonoperating assets, ¢; + a, * Operating cash flow, t; — ¢,

+ a3 * Dividends, ¢; — ¢,

t1-ty a ay as Adjusted White’s Largest

Prediction +1 + - R? X2 VIF

1980-87 1.58 027  0.13 .05 1.29
(.001) (.001) (.992)

1980-85 143 030 0.67 .00 1.00
(.000) (.000) (.999)

1982-87 1.52 046  0.25 .03 1.17
(.000) (.000) (.999)

1980-83 114  0.28 213 07 27 1.04
(.000) (.000) (.999)

1984-87 202 0.71  0.25 11 1.35
(.000) (.000) (.985)

1980-81 1.74 064 2.64 .08 1.00
(.000) (.000) (.999)

1982-83 0.61  0.27 7.42 .16 .70 1.31
(.000) (.018) (.999) '

1984-85 232 128 081 .00 1.00
(.000) (.000) (.999)

1986-87 207 175 0.32 11 .01 1.24
(.000) (.000) (.983)

Notes:

See proxy definitions on table 3.5.

VIF = Variance inflation factor.

Values in brackets are significance levels based on one tail t tests of the null hypothesis

that the parameter estimate is zero (except for the intercept, which are two tail).
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Table 3.10: Tests of hypothesis H1l: evidence on the relation between firm value,

nonoperating assets, operating cash flow, dividends, and the payout rate

Firm value, t;, = ap+ a; * Nonoperating assets, ¢; + a, * Operating cash flow, ¢; — ¢,

+ ag* Dividends, ¢; — ¢, + a4 * Payout rate, t; — ¢,

t1—ts ag a as as a4 Adjusted White’s Largest

Prediction +1 + - + R? x? VIF

1980-87 487 0.60 027 -0.13 3144 34 .00 3.03
(.132) (.000) (.000) (.010) (.000)

198085 411 048 034 0.15 29.96 .38 .02 2.46
(.174) (.000) (.000) (.963) (.000)

1982-87 877 037 041 -0.01 30.80 .26 .02 2.52
(.046) (.012) (.000) (.466) (.000)

1980-83 1053 0.58 030 0.90 14.60 34 .05 2.70
(.000) (.000) (.000) (.999) (.002)

1984-87 1781 0.79 0.60 -0.07 34.34 .29 .02 2.95
(.002) (.000) (.000) (.286) (.000)

1980-81 14.57 0.77 0.50 0.82 13.81 .25 14 2.51
(.000) (.000) {(.000) (.995) (.002)

1982-83 13.46 028 0.39 415 9.99 31 33 3.18
_ (.000) (.040) (.015) (.999) (.068)

1984-85 17.38 0.82 114 0.09 37.85 .25 .02 2.05
(.002) (.000) (.000) (.686) (.000)

1986-87 19.38 086 1.56 0.04 35.15 41 .00 2.71
(.005) (.000) (.000) (.606) (.001)

Notes: _

See proxy definitions on table 3.5.

VIF = Variance inflation factor.

Values in brackets are significance levels based on one tail t tests of the null hypothesis

that the parameter estimate is zero (except for the intercept, which are two tail).
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Table 3.11: Tests of hypothesis Hl: evidence on the relation between firm value,

nonoperating assets, operating cash flow, dividends, and the payout rate, intercept

constrained to zero

Firm value,¢t; = +a, * Nonoperating assets, ¢, + a, * Operating cash flow, t; — ¢,

+ a3 * Dividends, ¢, — t; + a4 * Payout rate, ¢; — ¢,

t1-ty a; ay as a4 Adjusted White’s Largest

Prediction +1 + - + R? xZ VIF

1980-87 0.58 032 -0.18 38.75 .34 .00 1.66
(.000) (.000) (.000) (.000)

1980-85 046 039 0.13 3581 37 .01 1.30
(.000) (.000) (.939) (.000)

1982-87 0.37 0.512 -0.07 42.75 .25 .01 1.38
(.014) (.000) (.129) (.000)

1980-83 0.55 050 0.79 29.23 31 15 1.60
(.000) (.000) (.999) (.000)

1984-87 0.81 085 -0.25 58.96 .26 .05 1.63
(.000) (.000) (.006) (.000)

1980-81 082 099 057 33.29 18 .05 1.31
(.000) (.000) (.961) (.000)

1982-83 0.29 079 4.10 28.30 27 .20 1.96
(.079) (.000) (.999) (.000)

1984-85 086 1.57 0.04 59.49 .22 .01 1.09
(.000) (.000) (.583) (.000)

1986-87 0.87 200 -0.17 61.37 40 .00 141
(.000) (.000) (.100) (.000)

Notes:

See proxy definitions on table 3.5.

VIF = Variance inflation factor.

Values in brackets are significance levels based on one tail t tests of the null hypothesis

that the parameter estimate is zero (except for the intercept, which are two tail).
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Table 3.12: Tests of hypothesis H1: evidence on the relation between firm value,

nonoperating assets, operating cash flow, dividends, the payout rate, and the payout
rate squared

Firm value, #; = ao+ a; * Nonoperating assets, t; + a3 * Operating cash flow, t; — ¢,
+ a3 * Dividends, ¢; — ¢, + a4 * Payout rate, t; — ¢,

+ a5 * Payout rate squared, ¢; — ¢,

ti-tas | ao a as as as as Adjusted White’s Largest

Prediction +1 + - + - R? x2 VIF

1980-87 -8.04  0.57 0.30 -0.16  86.22  -45.08 37 .06 24.45
(.105) (.000) (.000) (.002) (.000) (.000)

1980-85 -4,76  0.49 0.36 0.12 70.38 -34.10 .39 .03 24.31
(.283) (.000) (.000) (.919) (.000) (.004) |

1982-87 0.25 0.39 0.41 -0.01 67.59 -31.13 27 .13 23.69
(.969) (.009) (.000) (.466) (.001) (.039)

1980-83 2.10 0.61 0.34 0.71  54.55  -32.25 .36 07 30.99
(.640) (.000) (.000) (.999) (.001) (.008)

1984-87 6.64 0.76 0.64 -0.08 8549  -43.17 .29 .02 24.73
(.448) (.000) (.000) (.234) (.003) (.045)

1980-81 8.86 0.80 0.52 0.74 41.49 -23.51 .26 .15 27.84
(.042) (.000) (.000) (.990) (.005) (.036)

1982-83 25.11 0.25 0.18 5.26 -50.54 48.19 .32 A7 35.09
(.000) (.080) (.173) (.999) (.978) (.994)

1984-85 8.61 0.81 1.17 0.08 80.01 -35.54 .25 .03 27.88
(.304) (.000) (.000) (.660) (.005) (.079)

1986-87 -12,26  0.83 1.77 -0.03 180.01 -123.02 45 .00 23.46
(.211) (.000) (.000) (.419) (.000) (.000)

Notes:

See proxy definitions on table 3.5.

VIF = Variance inflation factor.

Values in brackets are significance levels based on one tail t tests of the null hypothesis that
the parameter estimate is zero (except for the intercept, which are two tail).
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Table 3.13: Tests of hypothesis H1: evidence on the relation between firm value,

nonoperating assets, operating cash flow, dividends, the payout rate, and the payout

rate squared, intercept constrained to zero

Firm value, t;” = +a; * Nonoperating assets, t; + aq * Operating cash flow, ¢; — £,

+ a3 * Dividends, t; — ¢, + a4 * Payout rate, t; — ¢,

+ ag * Payout rate squared, ¢; — ts

t1~ts a a; a3 ag as | Adjusted White’s Largest

Prediction +1 + - + - R? x? VIF

1980-87 0.59 0.26 -0.12 61.06 -28.41 .36 .02 8.35
(.000) (.000) (.008) (.000) (.001)|

1980-85 0.50 033 0.14 55.40 -24.04 .39 .05 9.68
(.000) (.000) (.956) (.000) (.002)

1982-87 0.39 041 -0.01 68.35 -31.64 27 13 10.01
(.009) (.000) (.459) (.000) (.004)

1980-83 0.61 0.37 0.67 61.69 -37.08 .36 .05 10.43
(.000) (.000) (.999) (.000) (.000)

1984-87 0.76 0.69 -0.12 106.61 -57.61 .29 .04 9.59
(.000) (.000) (.126) (.000) (.000)

1980-81 0.83 0.68 0.61 69.87 -42.90 25 .16 11.93
(.000) (.000) (.974) (.000) (.000)

1982-83 0.30 075 3.76 42.713 -15.56 .28 .36 10.83
(.071) (.000) (.999) (.000) (.105)

1984-85 0.82 1.28 0.06 107.56 -54.70 .25 .03 11.59
(.000) (.000) (.622) (.000) (.001)

1986-87 0.83 1.60 0.04 141.69 -96.82 45 .00 9.16
.(.000) (.000) (.632) (.000) (.000)

Notes:

See proxy definitions on table 3.5.

VIF = Variance inflation factor.

" Values in brackets are significance levels based on one tail t tests of the null hypothesis

that the parameter estimate is zero (except for the intercept, which are two tail).
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Table 3.14: Tests of hypothesis H2: evidence on the relation between cash and in-

vestments, dividends, and firm value

Firm value = @ + a; * Cash and investments + a, * Dividends
Year ap a1 as Adjusted White's Largest
Prediction 0 +1 > 1 R? x? VIF
Panel A: pooled regression
Pooled! 42.94 124 1.14 144 .000 1.01

.000 .001 .262
Panel B: time series regressions
Mean t.s.” -16.58 1.12 38.46
.047 361  .000
Median t.s.? -16.40 0.67 26.84
.013 .146  .000
Mean t.s.a®  -18.19 1.11 39.80
.036 .377  .000
Median t.s.a.® -13.50 0.79 28.37
.011 .131  .000
Panel C: cross sectional regressions

1980 22,77 0.80 8.80 .204 124 1.24
.000 .198 .000

1981 3243 0.78 0.80 .083 .236 1.00
.000 .099 .680

1982 25.66 0.50 9.58 196 .156 1.14
.000 .006 .000

1983 3041 0.80 10.24 .232 .036 1.12
.000 .157  .000

1984 25.20 0.41 13.12 .316 304 1.10
.000 .000 .000

1985 5440 1.51 0.08 144 .002 1.00
.000 .013  .999

1986 25.43 0.38 22.96 429 131 1.10

.000 .000 .000

Mean c.s? 30.90 0.74 9.37
.000 .064 014

Median c.s? 25.66 0.78 9.58
.016 .078 .039

Notes:

The second row of each pair of rows gives the (one tail) probability of observing the regression
coefficient above, given the null hypothesis that the coefficient is one. (Except for the intercept
which is a two tail test of the null hypothesis that it is zero. The median test is a nonparametric
sign test.)

See table 3.3 for proxy definitions.

! 1743 observations

2 Mean or median of 249 time series regressions of 7 years each.

8 Mean'or median of 249 time series regressions of 7 years each, assuming first order autocorrelation
of the residual term.

* Mean or median of 7 cross-sectional regressions of 249 firms each.
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Table 3.15: Tests of hypothesis H2: evidence on the relation between cash and in-

vestments, dividends, and firm value, when intercept set to zero

Firm value = +a; * Cash and investments + a5 * Dividends
Year a az Adjusted White’s Largest
Prediction +1  >1 R? x? VIF
Panel A: pooled regression
Pooled! 289 3.56 .001 1.00
.006 .000
Panel B: time series regressions
Mean t.s.2 1.71  29.57
122,000
Median t.s.? 1.19 22.40
.323  .000
Mean t.s.a.3 1.72  29.69
.116  .000
Median t.s.a.? 1.18 21.43
.326  .000
Panel C: cross sectional regressions
1980 1.03 17.94 .033 .301 1.22
451  .000
1981 2.54 3.31 .343 1.00
.000 .000
1982 0.87 18.47 .082 1.08
273 .000
1983 1.20 20.13 .028 .041 1.04
.169  .000
1984 0.69 20.82 .166 .140 1.04
.033  .000
1985 3.83 0.81 .013 1.00
.000 .708
1986 0.50 30.09 373 .380 1.08
.001  .000
Mean c.s. 1.52 15.94
149 004
Median c.s.% 1.03 18.47
344 016

Notes:

The second row of each pair of rows gives the (one tail) probability of observing the regression coeffi-

cient above, given the null hypothesis that the coefficient is one. (The median test is a nonparametric

sign test.)

See table 3.3 for proxy definitions.

1 1743 observations

2 Mean or median of 249 time series regressions of 7 years each.

8 Mean or median of 249 time series regressions of 7 years each, assuming first order autocorrelation

of the residual term.
* Mean or median of 7 cross-sectional regressions of 249 firms each.
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Table 3.16: Descriptive statistics for firm rates

Mean StD| Q1 Q2 Q3 Obs

Dividend payout rate 0.419 0.253 | 0.247 0.346 0.493 249

Firm betas 0.994 0.242 | 0.841 1.010 1.152 249

Dividend growth rate 1.056 0.082 | 1.020 1.052 1.099 249
Operating cash flow growth rate 1.074 0.178 | 0.992 1.089 1.164 249

Notes:

Table provides the predicted value, the mean, the standard deviation, the first, sec-

ond, and third quartiles, and the number of observations, and the reference for each
variable. ‘
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Table 3.17: Test of hypotheses H3 to H5: evidence on the cross-sectional variation
in the dividend response coefficient, when the coefficient estimated by regressing firm

value on dividends

Dividend response coefficient = by + b, * Dividend payout rate + b, * Beta
+ bz * Dividend growth rate

bo b]_ b2 b3 Adjusted
Prediction - - + R?
13.81 -16.77 17.11 80.99 140

72 070 946  .019

Notes:

See table 3.6 for proxy definitions

The dividend response coefficient is from table 3.15 where the intercept is set to zero.
The second row gives the probability of observing the regression coefficient above,
given the null hypothesis that the coefficient is zero. (One tail t test except for the

intercept which is two tail.)
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Table 3.18: Tests of hypothesis H6: evidence on the relation between cash flow from
operating and nonoperating activities, the change in dividends, and the change in

firm value when the association period is months 1 to 12 (the year itself)

Returns = bg + by * Cash and investments + bz « Operating cash flow
+ b3 * Change in dividends

Case bo by b b3
Predicted 0 + 1 +
Pooled? 0.126 -0.001 0.384 0.006
.000 512 .000 452
.000 000 .000
Mean t.s.Z | -0.240 1.962 1.003 16.593
.000 000 .000 .031
016 987 079
Median t.s.* | -0.150 1.030 0.609 0.009
.000 .000 .000 094
214 .061 .300
Mean t.s.a.® | -0.206 1.803 0.966 13.188
.000 .000 .000 a1
049 - .861 .259
Median t.s.a.® | -0.138 0.764 0.594 0.000
.000 .000 .000
394 .037 496
Mean c.s.° 0.134 .0.031 0.354 0.212
.054 761 .002 275
.000 .000 057
Median c.s.” 0.232 -0.010 0.441 0.008
.156 656 016 .500
016 .016 156

Notes:

The second row of each set of rows gives the (one tail) probability of observing the regression coefficient above, given
the null hypothesis that the coefficient is zero. (Except for the intercept which is two tail.) The third row of each set
of rows gives the (two tail) probability of observing the regression coefficient above, given the null hypothesis that
the coefficient is one.

Tests of means and pooled regressions are t tests; tests of medians are nonparametric sign tests.

See table 3.4 for proxy definitions.

1 1743 observations.

Adjusted R? = .0455, White's x2 statistic = .0281, Largest variance inflation factor = 1.001.

2 Mean of 249 time series regressions of T observations each.

3 Medien of 249 time series regressions of 7 observations each.

4 Mean of 249 time series regressions of 7 observations each, assuming first order autoregression in the residual term
5 Median of 249 time series regressions of 7 observations each, assuming first order autoregression in the residual term
6 Mean of 7 cross sectional regressions of 249 observations each.

7 Median of 7 cross sectional regressions of 249 observations each.
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Table 3.19: Tests of hypothesis H6: evidence on the relation between cash flow from
operating and nonoperating activities, the change in dividends, and the change in

firm value, when intercept set to 0 and the association period is months 1 to 12 (the

year itself)
Returns = by » Cash and investments + b * Operating cash flow
+ b3 * Change in dividends
Case by b2 [
Predicted + 1 +
Pooled! 0.221 0.613 0.020

000 000 .351
000 .000 .000
Mean t.s.? 0.871 0.641 2.826
001 .000 338
628 016  .787
Median t.s. 0.356 0.549 1.983
.000 .000 .146
.000 000 .439
Mean t.s.a.f 0.781 0.670 1.002
001  .000 451
359 027 .999
Median t.s.a.b 0.367 0.553 1.739
000 000 124
000 .000 .392
Mean c.s.5 0.196 0.580 0.324
043 000 144
000 002 .053
Median c.s.’ 0.286 0.560 0.048
109  .008 .078
.016 .016  .047

Notes:

The second row of each set of rows gives the (one tail) probability of observing the regression coefficient above, given
the null hypothesis that the coefficient is zero. (Except for the intercept which is two tail.) The third row of each set
of rows gives the (two tail) probability of observing the regression coefficient above, given the null hypothesis that
the coefficient is one.

Tests of means and pooled regressions are t tests; tests of medians are nonparametric sign tests.

See table 3.4 for proxy definitions.

1 1743 observations.

White's x? statistic = .1226, Largest variance inflation factor = 1.000.

2 Mean of 249 time series regressions of 7 observations each.

3 Median of 249 time series regressions of 7 observations each.

4 Mean of 249 time series regressions of 7 observations each, assuming first order autoregression in the residual term
5 Median of 249 time series regressions of 7 observations each, assuming first order autoregression in the residual term
6 Mean of 7 cross sectional regressions of 249 observations each.

7 Median of 7 cross sectional regressions of 249 observations each.
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Table 3.20: Tests of hypotheses H7 to H9: evidence on the cross-sectional variation

in dividend response coeflicients, when association period is the year

Response coefficient = by + b, * Dividend payout rate + b, * Beta
+ b3 * Dividend growth rate

bo b b, bs Adjusted White’s Largest
Predicted — - + R? x2 VIF
1] 34.804 -38.098 -15.486 235.494 | .0159 .1366 1.033
.383 141 .336 .016
2140.927 -55.111 -17.942 236.338 | .0116 3625 1.033
401 101 .343 .038
3| 44.148 -42.608 -32.972 167.014 | .0257 1912 1.033
146 057 117 .022
4 |45.459 -51.468 -32.733 173.120 | .0194 3373 1.033
211 .056 162 .041

Notes:
See table 3.6 for proxy definitions.

The dividend response coefficient is from:

o for the first regression: the time series regressions in table 3.18;

¢ for the second regression: the time series regressions in table 3.18, where the

residual term is assumed autoregressive;

o for the third regression: the time series regressions in table 3.19 where the

intercept is set to zero;

o for the fourth regression: the time series regressions in table 3.19 where the

intercept is set to zero and the residual term is assumed autoregressive.

The second row of each pair of rows gives the probability of observing the regression
coefficient above, given the null hypothesis that the coefficient is zero. (One tail t

tests except for the intercept which is two tail.)
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Appendix A
WHY DO FIRMS PAY DIVIDENDS?

The purpose of this appendix is to provide additional motivation for the impor-
tance of dividends in firm valuation. It begins with a review of the relevant literature,
and then develops a model in which the optimal dividend is a function of expected
future operating (cash) income.

“Miller and Modigliani (1961) demonstrated that under certain assumptions, the
payment of dividends is irrelevant in determining firm value. Relaxing those assump-
tions leads to conditions under which paying dividends affects firm value.

There are several reasons why firms might not pay dividends. Management com-
pensation may be an increasing function of firm assets or an increasing function of
earnings which are themselves an increasing function of assets. Since the payment of

dividends reduces assets, it may not be in management’s interests.

Investors pay brokerage fees, typically about 2%, to purchase stock. If they receive
a dividend and do not need the cash for consumption, they must incur costs in
arranging to reinvest the cash. Some large companies do allow investors to direct that
their dividends be reinvested in treasury stock, thereby avoiding these transaction

costs.

To the extent that the firm uses its cash to pay dividends, it has less cash available
to invest. In addition to the costs of raising additional equity, such as those arising
from the preparation of a prospectus and from underwriter fees and commissions,
Myers and Majluf (1984) argued that management may decline to undertake projects
with positive net present value rather than issue shares at less than what they believe
to be the true firm value.

Individuals are taxed on the amount of dividends received during the year. Elton
and Gruber (1970), Modigliani (1982), and others have argued that the market value
of the firm should be reduced by the present value of the net tax cost of the expected
stream of future dividends. So the announcement of an unexpected increase in divi-

dends should lower firm value by the unexpected increase in the present value of the



N B e e b e

165

resulting tax liability. On the exdividend day, firm value should decrease by less than
the dividend paid. '

For instance, suppose a stock is trading at $100, and the tax rate on dividends
is 30%. The announcement of an unexpected one-time $10 increase in dividends
would cause the share price to fall by the amount of the tax cost to $97; on the
exdividend day, the price would fall by the after-tax value of the dividend to $90.
However, Miller and Scholes (1978) argued that individuals can effectively shelter
their dividend income by buying stocks on credit and deducting the interest expense
from the dividend revenue. Thus they would hypothesize no announcement effect
and a drop in firm value from $100 to $90 on the exdividend day. Elton and Gruber
(1970) provided empirical evidence that the exdividend day behaviour of stock prices
is consistent with the tax cost; i.e., in the example, the exdividend drop of $7. On
the other hand, many studies have shown that the effect of an announced increase in
dividends is to raise firm value, so that some other effect must be stronger than the
tax and other effects discussed so far.

Lintner (1956) argued that firms paid dividends because their management be-
lieved shareholders had a “special interest in getting dividends.” (p.100) He found
that firm managers tended to change dividends primarily in response to an unantici-
pated and nontransitory change in their firm’s earnings. But in view of the comments
above, it is appropriate to ask why shareholders like dividends, and why it would
appear that management adjusts dividends based primarily on changes in current

earnings.

Corporate shareholders pay a lower tax rate on dividend income than on realized
capital gains. However, unrealized capital gains are tax exempt, so that the net
present value of the tax rate on capital gains is a decreasing function of the expected

holding time, and may be lower than the dividend tax rate.

Jensen (1986) argued that corporate managers invest cash in excess of that needed
for operations suboptimally, so that firm value would be higher if such excess cash
were distributed to the shareholders. Such a distribution could take the form of
dividends or repurchase of shares. Payment of dividends in excess of this excess cash
amount may be optimal if the resulting need to use the procedures for raising new
equity submits management or the firm’s regulators to the “discipline of the market

place.”

- ———— - ————— ) 4 ot s n . -
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Easterbrook (1984) proposed two possible reasons for dividends. The first was
that dividends adjust the level of risk between bondholders and stockholders. As
the firm’s debt to equity ratio decreases, the risk of default on bonds falls, so that
bondholders gain at the expense of shareholders. If the debt to equity ratio rises, the
reverse happens. Bondholders obtain some protection from too large a transfer of
wealth to stockholders by restricting the firm’s ability to pay dividends; Easterbrook
argued that there is an implicit contract between the firm and its shareholders that
protects shareholders from too large a transfer of wealth to bondholders by restricting

the firms’ ability to refuse to pay dividends.

Easterbrook’s second reason was that the payment of dividends forces the firm
to raise additional funds in the capital markets more frequently and so submits it
to the scrutiny of the investment banker or broker who acts on behalf of the new
shareholders. However he notes (p.655), “Nothing here suggests that repurchases of

shares would not do as well as or better than dividends.”

Shleifer and Vishny (1986) argued that effective monitoring of the firm’s man-
agement to ensure that they are acting in the best interests of shareholders requires
the presence of a large shareholder whose gain through increases in firm value from
enforcing optimal behaviour exceeds his cost of monitoring. If such large shareholders
are typically corporations who prefer dividends to capital gains, then it could be in
the interest of all shareholders for the firm to pay sufficient dividends to discourage

such a large shareholder from selling his interest in the firm.

If some shareholders need periodic cash receipts from their investments, they may
prefer to receive these in the form of dividends, rather than going to the trouble and
incurring the transaction costs that arise on the sale of shares. Small shareholders in
particular may find the receipt of dividends less costly than attempting to sell odd
lots out of a small portfolio while maintaining adequate diversification. Shefrin and
Statman (1984) argued that shareholders are reluctant to sell their shares because
they are concerned that they will regret the action if the shares subsequently increase
in price or because they have a policy of consuming out of income only for reasons
of (lack of) self-control. Potential shareholders may prefer a firm that pays regular
dividends if they view the dividends as the main benefit from owning the stock and
as a form of compensation should the stock fall in value. Long (1978) documented

the case of Citizens Utility Company which is apparently consistent with this reason
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for dividends. However, many mutual funds do offer their investors a method of
receiving monthly disbursements primarily in the form of capital gains, without losing
the diversification advantage of the fund or consuming out of capital.

Finally, it has been argued that dividends are a means by which the firm conveys
information to its shareholders and the market. Penman (1983) found that dividend
announcements convey information about management’s expectations of firm earn-
ings. His study of 541 management earnings forecasts made in 1968-73 found that
they were less accurate predictors of current year earnings than were the forecasts of a
model based on prior year earnings and current and prior year dividends. Hakansson
(1982, p. 426) demonstrated that dividends can only yield a Pareto improvement in
investor welfare if the dividend declaration conveys information. Ambarish et. al.
(1987) noted that a firm should use dividends to convey information only if their
use is more cost beneficial than other alternatives available to it. In particular, the
firm could simply release information through the use of news releases and letters
to shareholders. Since both common law and securities legislation contain penalties
for misleading shareholders, such means cannot be casually dismissed. Indeed, as
noted in Rozeff (1982), payment of dividends generally must be a cost benefit deci-
sion, whether the trade-off be between agency costs (as in Jensen (1986) and Jensen
and Meckling (1976)) and the costs associated with raising additional equity as in
his paper, or among shareholders’ need for cash receipts, the costs associate with
raising additional equity, and the tax cost to individuals as in Bhattacharya (1979),
or between risk and tax costs as in Feldstein and Green (1983), or between the gains
from dissemination of additional information and tax or other costs (e.g. Hakansson,

1982 and Ambarish et. al., 1987).

As noted above, firms are required to report their performance at least annually
to shareholders. Watts and Zimmerman (1986 and 1990) summarized the extensive
literature which demonstrates the usefulness of accounting information, and the so-
phistication of the market in processing such information. In general, these studies
indicate that managers cannot mislead the market by the use of discretionary account-
ing changes and accruals. Thus it seems unlikely that firms would use dividends to
signal past or current performance. However, dividends could be used to indicate
expected future performance, including management’s beliefs as to the persistence or
growth in (cash) earnings.

. L S A 4 s R
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A.1 A model of optimal dividends

The preceding review of the literature has emphasized the tax cost of dividends to
individual shareholders. This cost should not be exaggerated however, since most
individuals will eventually need to consume their savings. The following two theorems
formalize this notion and provide some more precision to the definitions of the effective

tax rate T and the discount rate » used in this paper.
Theorem A.1 Assuming
o perfect capital markets
e rational behaviour
o perfect certainty
o corporations’ after tax profit rate isr > 1
o all corporate income is distributed as dividends
e intercorporate dividends are tar ezempt
o the individual income taz rate is Tt

o individuals’ discount rate is p > 1

then equilibrium requires p = 1 4+ [r — 1][1 — Ty| in the sense that if this equality

does not hold then there will be either too many or too few investors.

Proof:

If all earnings from an initial investment of one dollar are paid out as dividends

each period and then reinvested, then after the first period the investment is worth:
T—[T—I]TI= 1+[7‘—1][1—T[].
After n periods the investment is worth:

(1+[r-1]1-T)"



169

" The present value of the investment is:

(14 -1 =T
pr '

If p = 14 [r—1][1 — T}] then the present valueis 1;if p > 14 [r—1][1—T}], the present
value is less than 1 and declines to 0 as n goes to infinity; if p < 1+ [r ~ 1][1 — Ty],
the present value is greater than 1 and increases to infinity as n goes to infinity.

If all earnings from an initial investment of one dollar are paid out as dividends

each period and not reinvested, then the present value of the investment is:

p—n + Xn: [T — I]IE:' — TI] — p—n + [T - 1][1 - TI] [1 _ p—n].

j=1 p_]'

fp-1=[r-1]1-T then the present value is 1;if p — 1 > [r — 1}[1 — Tj],

the present value is less than 1 and declines to I—’J:—i[l — Ty] as n goes to infinity; if

p—1 < [r—1][1l = Ty], the present value is greater than 1 and increases to ;—:—}[1 - Ty
as n goes to infinity. QED.

Theorem A.2 Assuming
o perfect capital markets
e rational behaviour
e perfect certainty
e corporations’ after taz profit rate isr > 1
o intercorporate dividends are tar exempt
o the individual income taz rate is Tt
o individuals’ discount rate is p = 1+ [r — 1][1 — T
then:

1. individuals are indifferent between receiving dividends and receiving capital gains

to the extent such income is needed for consumption;
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2. to the extent the increase in the value of their investment is not needed for

consumption, individuals prefer companies which do not pay dividends; and

shareholders who are corporations prefer that the firms they invest in distribute
all income as dividends; indeed they will not invest unless they can ensure such

is the case. .

Proof:

1. follows from observing that the second paragraph to the preceding theorem is

unchanged if the firm invested in does not pay dividends but the individual
sells shares in an amount equal to the dividend that would otherwise have been
paid.

. If none of the earnings from an initial investment of one dollar are paid out as

dividends, then after the first period the investment is worth:
14+ [r-1]1-1Ty.
After n periods the investment is worth:
= [ - l_lTI =7r"1 - T} + 1.

The present value of the investment is:

rl-T+ Ty

‘ o
If r = p and T; = 0 then the present value is 1; if » = p and Tt > 0 the present
value is less than 1 and declines to 1 — T} as n goes to infinity; if p > r the
present value is less than 1 and declines to zero as n goes t6 infinity; if p < r as

assumed the present value is greater than 1 and increases to infinity as n goes
to infinity.

Since the corporate shareholder must earn » to satisfy its own shareholders,
it can only do so if it receives the firm’s income tax free. Since capital gains
are taxed at rate T, this would make the return too low to satisfy its own
shareholders. QED
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In the preceding two theorems, p represents individuals’ discount rate on income
received after tax. Their discount rate on before tax income is 1 + % =7, Thus it

is appropriate to use r to discount before tax income in this paper.

Theorem A.2 demonstrates that individual shareholders gain when a firm does not
pay dividends to the extent that they do not need to consume the increase in the value
of their investment. Thus there is an effective tax gain to capital gains, but it would
equal Ty only if individuals were able to defer realization of the gain indefinitely. The
effective tax gain is therefore less than T} and is an increasing function of T and of
how soon individuals need to realize the gain on their investment. In the remainder
of the paper, the only two sources of investor income are dividends and capital gains.
It is simpler to use an effective tax cost T to dividends in excess of that to capital

gains than to use an effective tax gain T' to capital gains in comparison to the tax on

dividends.
Part 3 of theorem A.2 is clearly not empirically valid. Although parent corpora-

tions can probably ensure that all income of their subsidiaries is transferred to the
parent as dividends or in other ways that avoid the double taxation implicit in trans-
ferring the income as capital gains, there are situations where corporate shareholders
do not control the dividend decisions of the firms they invest in. This may be a tem-
porary situation where the corporation intends to acquire control so that the increase
in value can be retroactively transferred to the parent tax free. Alternatively, if the
assumption of perfect certainty is dropped, it may be that the corporation believes
the firm to be undervalued.

Suppose! some corporations are able to identify firms that are undervalued, in the
sense that their current management is not making the best use of the assets at its
disposal. Current management may or may not be aware of this and may or may not
be able to take corrective action. In any case, assume that the corporation believes
the most efficient way to correct the problem is a takeover. Since corporations are
required to announce takeover bids, assume that they can acquire only A < 50% of
the outstanding shares before making such an announcement, and that after they
announce the takeover, the share price adjusts so that there is no gain on the shares
acquired after the announcement.

! The rest of the appendix is similar to section 1.3.5.
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Following Shleifer and Vishny (1986, p. 465), assume the corporation has “access
to a technology for finding valuable improvements of [current management’s] oper-
ating strategy through monitoring and independent research. This technology gives
[the corporation] a probability J of drawing an improvement of positive value Z ...
for a cost M(J). The variable Z should be interpreted as the increase in discounted
[operating] profits from replacement of inefficient management [and] J can be thought
of as research intensity ... . ” It seems reasonable to suppose that Z, = z x VC,,
where VC, is the present value of operating profits as at the date of the takeover t,
and that M is also proportional to firm size.

Let @ be the market’s subjective probability that such a takeover will take place.

Firm value is then
V=C+VC-T+«DC+ZxJxQ,

where DC, is the present value of dividends as at the date of the takeover t.

The optimal time for the corporation to buy is just before the shares go exdividend,
because when they go ex dividend, the share value drops by D; * (1 — T') but as a
corporation, it gets the full dividend value D;. Firm value just before the ex dividend

date can be written as:
Vi=C'+VC' -T+x(D+DC)+Z*J*Q

where the primes indicate that the measurement is taking place during a period rather
than at the end of it.

The corporation’s expected gain is:
JxAx[Z+ DT —-ZxJ=*Q]— M(J).
Optimum J is determined by:

Ax[Z+D«T)-2+AxZ+J"xQ = M'(J")
2« AxZ«xQ+M"(J*) > 0

To identify the effect of D on J*, totally differentiate the above first order condition:

AxdD+T —2xAxZ xdJ*xQ = M"(J*)dJ*.
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i AxT g
dD, ~ 2% AxZ%Q + M"(J*)

The firm’s shareholders want to maximize:

0

Vi=C'+VC'-T*[D+DC|+ Z+J*(D)*Q.
So the optimum dividend satisfies:

~T+Z+xJ"(D")xQ = 0
ZxJU(D*)xQ < 0

Substituting in:
ZxQxAxT

T= ovdez0 @)

M"(J*D*)) = ZxQ*xA—-2xA%xZxQ
= —Zx*QxA.

So the optimum dividend is a function of Z. If Z = 2% VC , i.e. the expected
improvement is a function of future operating income VC as seems reasonable, then

the optimum dividend should also be a function of future operating income.
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Appendix B

ADDITIONAL EMPIRICAL EVIDENCE ON
VARIATION IN THE EFFECTS OF EARNINGS AND
DIVIDEND ANNOUNCEMENTS ON FIRM VALUE

This appendix provides empirical evidence on the earnings and dividend response
coefficients supplemental to that in section 2.4. The first subsection uses the same
proxies as in section 2.4 and reports firstly, additional tests of hypotheses H1 and
H2 using regression and firm and quarter averages, secondly, additional univariate
tests of hypotheses H3 to H7 using firm and quarter averages, and thirdly, additional
multivariate regression test of the latter hypotheses using firm and quarter averages.
The second subsection uses the same proxies, except that it replaces market adjusted
returns with raw returns. It reports tests of hypotheses H1 and H2, H3 to H5, and H6
and HT7. The results of all the empirical tests are summarized in tables B.1 to B.24.

B.1 Additional tests using market adjusted returns

B.1.1 Signal mitigation

The response coefficients reported in table 2.5 are based on all firm quarters. The
tests of the means and the differences in means implicitly assume that the variances
are due to random error. The hypotheses suggest that the observations should vary
through time and across firms, thus it is possible that the large variances and the
differences in the means are due to systematic differences in the quarters or firms
that the observations come from. To investigate whether these possible systematic
differences are significant, tables B.25 and B.26 pool the observations by firm and
quarter.

For each firm, the mean and the median of its observed earnings response coeffi-
cients is calculated. The mean of the mean earnings response coefficients is reported
in table B.25 as 1.384 which is not significantly different from one (two tail p-value
of 40.48%). The median of the median response coefficients is 0.248 which is signifi-
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cantly greater than zero and significantly less than one. Note that in calculating the
averages reported in table B.25 each firm’s average is given equal weight, regardless

of whether it is based on as few as one or as many as 27 quarters.

As in table 2.5, the average response coefficients are significantly greater than
zero, except for the averages of the earnings response coefficients when earnings are
announced second, and the means of the averages of the dividend response coeffi-
cients when dividends are announced less than two weeks after earnings. The average
earnings response coefficients are generally not significantly greater than one, but the
average dividend response coefficients are, except for the means of the dividend re-

sponse coefficients when dividends are announced less than two weeks after earnings.

As predicted in hypothesis H2, the mean of the mean earnings response coefficient
when earnings are announced first is significantly higher (one tail p-value of 3%) than
the mean of the mean earnings response coeflicient when earnings are announced
second. The mean of the medians is also significantly higher (one tail p-value of
2%). Restricting the tests to those observations where the two announcements are
made within two weeks of each other again shows that the average earnings response
coefficient is higher when earnings are announced first, but the significance levels are

lower (one tail p-value of 11% for means and 25% for medians).

The average dividend response coefficients are larger when dividends are an-
nounced first than when dividends are announced second, but the relationship is

not significant (one tail p-values are about 30%), contrary to hypothesis H1.

To compute the statistics in table B.26, thé average response coefficients of the
observations in each quarter were computed. The mean of the 27 mean earnings
response coefficients is 1.327 which is not significantly different from one (two-tail
p-value of 50%). Again the average response coefficients are significantly greater
than zero, except for the averages of the mean earnings response coefficients when
earnings are announced after dividends. The averages of the mean earnings response
coefficients are not significantly different from one, which is the predicted value for
the case when earnings are announced second. However the averages of the median
earnings response coeflicient are all significantly less than one, contrary to prediction.
The averages of the average dividend response coefficients are generally significantly

greater than one, as predicted.

The difference between the means of the average earnings response coefficients
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when earnings are announced first and those when earnings are announced second
are positive as predicted, but not significantly so (one tail p-values of about 20%).
The difference between the means of the average dividend response coeflicients when
dividends are announced first and those when dividends are announced second are
positive as predicted, but only marginally significantly so (one tail p-values range
from 3% for the medians of the announcements made within two weeks of each other

to 28% for the means for the unrestricted case).

In summary, the response coefficients are almost always significantly positive, as
documented in previous studies. Dividend response coefficients are almost always
significantly greater than one, as predicted in hypotheses H1l. Some support was
obtained for hypothesis H2 that the earnings response coefficient when earnings are
announced second should be one, though the median values were generally signif-
icantly less than one. Hypothesis H2 that the earnings response coeflicient when

earnings are announced first should be greater than one was not supported.

The observed earnings response coefficients were generally larger when earnings
were announced first than when earnings were announced second as predicted in
hypothesis H2, but the difference was often insignificant. Similarly, the observed
dividend response coefficients were generally larger when dividends were announced
first than when dividends were announced second as predicted in hypothesis H1, but

the difference was rarely significant.

The preceding tests of hypotheses H1 and H2 were based on calculating the re-
sponse coefficients as the ratios of unexpected returns to unexpected earnings or divi-
dends. Response coefficients are more commonly estimated by regressing unexpected
returns on unexpected earnings or dividends. As noted early, errors in measuring
unexpected earnings and dividends and instability in the expected response coeffi-
cients suggests that the regression results will be biased towards zero. Nevertheless,

for comparability with prior studies, the following regression results are presented.

Table B.27 reports the results of regressing announcement window market ad-
justed returns on unexpected earnings and dividends. When the relative timing of
the announcements is ignored, an unexpected one dollar increase in earnings per share
increases the common share price by 4.1 cents (in excess of the market return) over the
two days of the announcement window. Ignoring the timing of the announcements,

an unexpected one dollar increase in dividends per share increases the common share
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price by $1.793 (in excess of the market return) over the two days of the announce-
ment window. These increases are based on the regression results for all 270 firms
and all 27 quarters, except for three firm quarters with missing data. Though the
increases are significantly greater than zero, they are lower than predicted and the
adjusted R?s are less than 1%. This may be due to measurement error in the proxy
for unexpected earnings and dividends or due to the regression slope being predicted
to be different across observations.

Using only the 3403 observations in which the earnings announcement precedes
the dividend announcement produces the same increase of 4.1 cents. Using only
the 2489 observations® in which the earnings announcement follows the dividend
announcement produces a response coefficient of 5.4%. Both calculated earnings
response coefficients are significantly greater than zero, but are significantly less than
one, contrary to hypothesis H2. In addition, the response coeflicient when earnings
are announced second is larger than when earnings are announced first, also contrary
to hypothesis H2. However it should be noted that the slope is predicted to vary
across observations for ERC; which would bias the regression coefficient towards
zero, while the slope is predicted to be 1 for all observations of ERC, so that its
regression coefficient should be biased downward only due to errors in the proxy for
unexpected earnings.

The 1.466 dividend response coefficient when dividends are announced before
earnings is lower than the 2.816 response coefficient when dividends are announced
after earnings, contrary to hypothesis H1. The prediction is based on the assump-
tion that the two announcements are based on the same information available to
firm management. In fact, the observed announcements can differ by several weeks.
Table B.28 reports the results of the same regressions when the data is restricted
to cases in which the two announcements are made within two weeks of each other.
The regression results for these observations support hypotheses H1 and H2 that the
response coefficients should be lower when the announcement is the second in the
series than when it is first.

Tables B.29 and B.30 report results very similar to those in the preceding two
tables. The data used is the same, except that small (less than .0001) unexpected

! The remaining 1395 observations represent cases in which the earnings and dividends announce-.
ments occur less than two days apart.
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earnings and dividends amounts are set to zero since they likely are nonzero only
due to rounding errors. Since some of these observations have large returns, the
adjustment was made to avoid them having undue influence on the regressions. All

subsequent tables report results which use this adjusted data.

As noted above, the response coefficients may be biased to zero because the pre-
dicted response coefficients vary across firms and through time. In an attempt to
reduce this bias, the regressions were repeated first on a cross sectional basis and

then on a time series basis.

Tables B.31 and B.32 report the average results of the 27 cross sectional regres-
sions. Each of these regressions should have less bias than those reported in the
previous tables, since the dividend tax rate and the risk free interest rates are not
varying, but some bias will remain since the firm specific rates still vary. As pre-
dicted, the average response coefficients are larger than the corresponding entries in
tables B.29 and B.30 except for a couple of the medians. However, the earnings

response coefficients continue to be less than one, contrary to hypothesis H2.

Tables B.33 and B.34 report the average results of the time series regressions. The
response coefficients in each of these regressions should have less bias than those in
tables B.29 and B.30 since the firm specific rates should not vary, but some bias will
remain since the interest rates and tax rates vary through time. The average response
coeflicients are generally larger than the corresponding entries in tables B.29 and B.30,
as predicted. Some of the median response coefficients are lower than in the earlier
tables, particularly for the dividend response coefficients. This is due to many of the
observations in the sample having no dividend surprises. In addition, some firms have
only one dividend announcement preceding (or following) the earnings announcement.
In such a case, the regression assigns the amount of the market adjusted return to the
intercept, while it would be preferable to set the intercept to zero and report the ratio
of the return to the unexpected dividend as the slope. Tables B.35 and B.36 attempt
to do this by adding the point (0,0) to each firm’s observations. As predicted, in most
cases the average intercept is lower and the average response coefficient is higher in
these tables than in the corresponding entries of tables B.33 and B.34.

In summary, the regression results indicate that the response coefficients are sig-
nificantly positive as predicted. At least for the case when the two announcements

occur within two weeks of each other, the response coefficients are higher as predicted
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" by hypotheses H1 and H2 when the earnings (dividend) announcement is made first

than when it is made second. The dividend response coefficients are generally sig-
nificantly greater than one, as predicted in hypothesis Hl. The earnings response

coefficients are generally significantly less than one, contrary to hypothesis H2.

B.1.2  Univariate tests of the variation in the dividend and earnings response coeffi-

cients

Hypotheses H3, H4, and H5 predict that the response coefficients should vary among
firms depending on the firms’ dividend payout rates, betas, and dividend growth
rates. Table B.25 reports that the mean payout rate for the 270 firms in the sample
was 48.3%, that the mean beta was 0.878, and that the mean dividend growth rate
was 1.4%. One quarter of the firms had payout rates less than 36% and one quarter
had payout rates greater than 64.1%.

Since only one payout rate is calculated per firm, it may seem more appropriate
to compare that rate to one type of response coefficient per firm, namely one of the
averages reported in table B.25.

Table B.37 reports results of univariate tests of the relation between the firm
rates and the response coefficients. Eight statistical test of each hypothesis are re-
ported. Test results for hypothesis H3c, which predicts that the earnings Tesponse
coefficient when earnings are announced before dividends should be larger the smaller
the dividend payout rate, are reported in the second row.

The first two columns report the results of tests which compare the mean earnings
response coefficients when earnings are announced first of firms whose payout rate
exceeds 64.1% (that is, their payout rate is in the top quartile of payout rates) with the
mean earnings response coefficient when earnings are announced first of firms whose
payout rate is less than 36% (that is, their payout rate is in the bottom quartile of
payout rates). The first column reports the result of a t test which compares the mean
of the mean response coefficients for the first set of firms with the mean of the mean
response coefficients for the second set of firms. One can reject the null hypothesis
that the means are equal in favour of the alternate that the mean in the first group is
lower with 93.8% confidence. The second column reports a Wilcoxon nonparametric
test which compares the mean of the ranks of the mean response coefficients of the

first set of firms with the mean of the ranks of the mean response coeflicients of the
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second set. Again the null can be rejected: the probability that it holds is 11.3%.

The next two columns report the results of the same statistical tests applied to
the median earnings response coefficients when earnings are announced first of the
same two sets of firms. Again, the mean and the mean rank of the median response
coefficients of the 38 firms with payout rates greater than 64.1% are signiﬁcaﬁtly lower
than the mean and the mean rank, respectively, of the median response coefficients
of the 53 firms with payout rates less than 36%. Note that 30 of the 68 firms with
payout rates greater than 64.1% and 15 of the 68 firms with payout rates less than

+36% always announced earnings after dividends.

The final four columns report the results of the same statistical tests for the
earnings response coefficients when the earnings announcement precedes the dividend
announcement by less than two weeks. Although the difference in the averages still
have the predicted sign, the significance levels are much lower. In summary, the eight
tests support (with varying levels of significance) hypothesis H3c.

The sixth row reports the results of eight tests of hypothesis H3b. The mean div-
idend response coefficient, when dividends were announced second, was significantly
lower (one tail p-value of 8.6%) as predicted for the 29 firms with payout rate greater
than 64.1% than for the 44 firms with payout rates less than 36.0%. Again the re-
sults comparing the ranks of the mean response coefficients, or the means or ranks
of the median response coefficients are similar, though the significance levels vary
somewhat. Again the results are less significant when only the observations in which
the announcements are made within two weeks of each other are used. Hypothesis
H3b can be accepted.

The average dividend response coefficient, when dividends were announced first,
is higher for the 37 firms with payout rates over 64.1% than it is for the 33 firms
with payout rates less than 36.0%, contrary to hypothesis H3a. The results when the
data are restricted to dividend announcements made less than two weeks before the
earnings announcement are insignificant. It is interesting to observe that, when the
order of the announcements is ignored, the 66 firms with payout rates over 64.1% have
significantly lower dividend response coefficients (one tail p-value of 0.6%) than the
65 firms with payout rates less than 36.0%. The test results for this case are always
better than for the two cases when the announcement order is taken into account,

possibly because the sample sizes are larger.
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The effect on the response coefficients of differences in firms’ beta is generally

insignificant, contrary to hypothesis H4.

The mean rank of the median earnings response coefficient when earnings are
announced first is significantly higher (one tail p-value of 2.7%) as predicted by hy-
pothesis H5c for the 56 firms with dividend growth rates more than 2.4% than for
the 54 firms with dividend growth rates less than 0.7%. Similar results are again
obtained using means instead of mean ranks or means instead of medians, and when

only the data for the announcements made within two weeks of each other is used.

The mean rank of the median dividend response coefficient when dividends are
announced second is significantly higher (one tail p-value of 2.0%) as predicted by
hypothesis H5b for the 46 firms with dividend growth rates more than 2.4% than for
the 38 firms with dividend growth rates less than 0.7%. Similar results obtain again

for the other tests of this relation.

The results of comparing the dividend response coefficient when dividends are
announced first between the firms with high dividend growth rates and those with
low dividend growth rates are not significant, contrary to hypothesis H5a. Interest-
ingly, ignoring the timing of the announcements gives test results which are strongly
supportive of the prediction that higher dividend growth rates should be associated

with higher dividend response coefficients.

In summary, the observed relations between the payout rate and the growth rate
and the earnings response coefficient and the dividend response coefficient when earn-
ings are announced before dividends are as predicted. The observed relations between
the two rates and the dividend response coefficient when dividends are announced
first are weak. The observed relations between beta and the response coefficient are

also weak, contrary to prediction.

Hypotheses H6 and H7 predict that the response coefficients should through time
as the risk free interest rate and the effective dividend tax rate vary. Table B.26
reports that the median interest rate for the sample period is 11.12%, with one
fourth of the quarters having rates below 9.12% and another fourth having rates
above 12.45%. The effective dividend tax rate in 1986 and 1987 is assumed to be
lower than in 1981 and 1982.

Table B.38 reports the results of the univariate tests of the predicted relations

"between the response coefficients and the time series rates. The mean rank of the
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median earnings response coefficients, when earnings are announced first, in the seven
quarters in which the risk free rate exceeded 12.45% is significantly higher (one tail
p-value of 8%) than the mean rank of the median response coefficients for the seven
quarters in which the risk free rate was less than 9.12%, contrary to prediction. The

results of the other tests of this relation are also contrary to hypothesis Héc.

The mean rank of the median dividend response coefficients, when dividends are
announced second, in the seven quarters in which the risk free rate exceeded 12.45%
is insignificantly lower (one tail p-value of 35%) than the mean rank of the median
response coefficients for the seven quarters in which the risk free rate was less than
9.12%. The results of the other tests of this relation are more supportive of hypothesis
H6b.

The mean rank of the median dividend response coefficients, when dividends are
announced first, in the seven quarters in which the risk free rate exceeded 12.45%
is insignificantly lower (one tail p-value of 30%) than the mean rank of the median
response coefficients for the seven quarters in which the risk free rate was less than
9.12%. The other tests of this relation also indicate that it is negative as predicted
in hypothesis H6a, but not significantly so.

The mean earnings response coefficient, when earnings are announced first, is
lower in 1981 and 1982 than the mean response coefficient in 1986 and 1987, but not
significantly so (one tail p-value of 18.6%). The median earnings response coefficients
are higher in 1981 and 1982 compared to 1986 and 1987, contrary to hypothesis H7c.
The mean dividend response coefficient, when dividends are announced after earnings,
is significantly lower (one tail p-value of 6.1%) in 1981 and 1982 than in 1986 and
1987, as predicted in hypothesis H7b. Using medians or ranks does not change this
result. The mean dividend response coefficient, when dividends are announced first,
is insignificantly lower (one tail p-value of 16.7%) in 1981 and 1982 compared to 1986
and 1987. The relation is more significant when only the observations in which the
dividend announcement precedes the earnings announcement by less than two weeks

are used.

In summary, the test results support the predicted relations between the effec-
tive tax rates and the interest rate in the case when dividends are announced after
earnings. The data presents evidence contrary to the hypothesis when earnings are

announced before dividends. The test results are weakly supportive of the predicted
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relation between the dividend response coefficient when dividends are announced first
and the two rates. It should be noted that interest rates were lower in 1986 and 1987
than they were in 1981 and 1982, so that the test results cannot completely distinguish
between hypotheses H6 and HY7.

B.1.8  Multiple regression tests of the variation in the dividend and earnings response

coefficients

The tests of hypotheses H3, H4, and H5 reported in the previous subsection suffer
from two possible weaknesses. First, they use only half the data for each test, since
the middle two quartiles for each rate are ignored. Second, they assume that each
rate can be examined separately. For instance, if lower risk firms generally have lower
growth, then it may not be possible to examine hypotheses H4 and H5 separately
since H4 predicts that the lower risk leads to larger response coefficients while H5
predicts that lower growth leads to lower response coefficients. The following tables
use the average observations of all the firms and regress the response coefficients on
all three of the firm rates.

Table B.39 reports the results for the earnings response coefficients when earn-
ings are announced before dividends. White’s x? statistic and the variance inflation
factors indicate that the regression equations are well specified. However the R2s are
generally small, particularly for the regressions using the mean response coefficient.
Although table B.37 reported a significant univariate relation between the earnings
response coefficient and the payout rate, table B.39 reports that the relation is not
significant once the other two rates are considered, and in some cases the sign is con-
trary to hypothesis H3c’s prediction. The converse situation occurs with respect to
beta. Table B.37 reported no univariate relation between beta and earnings response
coefficients, but table B.39 reports a generally significantly negative relation between
beta and median earnings response coefficient as predicted by hypothesis H4c, though
the relation is not significant for the mean earnings response coefficient. The growth
rate is significantly associated with the earnings response coefficient even when the
other two rates are considered, as predicted by hypothesis Hc.

Table B.40 reports the results of the regressions of the average dividend response
coefficient, when dividends are announced second, on the firm rates. White’s x? and

the variance inflation factors are again acceptable, but the R?s are low, particularly
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for the first two regressions which use the most observations. The significance of the
relation between the dividend payout rate and the response coefficient is again much
less in the multivariate tests than in the univariate tests. There is weak support for
the predicted negative relation between beta and the dividend response coefficient.
The growth rate and the response coefficient are generally significantly related, as
predicted in hypothesis H5b.

Table B.41 reports the results of regressing the average dividend response coeffi-
cient, when dividends are announced first, on the firm rates. Again the regressions
involving the mean response coefficients generally have zero adjusted R%. There is
weak support for the predicted negative relation between the response coefficient and
the payout rate. The sign of the regression coefficient on beta is generally negative
as predicted, but insignificantly so. There is weak evidence of the predicted positive

relation between the growth rate and the response coefficient.

In summary, the evidence presented supports hypothesis H5 which predicts a
positive association between the dividend growth rate and the response coefficients.
The negative relation predicted by hypothesis H3 between the dividend payout rate
and the response coeflicients is strongly supported in the univariate tests but very
weakly supported in the multivariate tests. The prediction is generally supported
for the dividend response coefficient when dividends are announced second, but the
evidence is weak for the other two response coefficients. The univariate tests find little
relation between beta and the response coefficients; the multivariate test generally

find a negative but insignificant relation between them.

Table B.42 reports the results of regressing the average earnings response coeffi-
cients on the interest rate. Asin table B.38, the mean response coefficient is negatively
associated with the interest rate as predicted, but the median response coefficient is
positively associated, contrary to hypothesis H6c. Table B.43 reports the results of
the regression when the tax rate dummy is included. Here the regression coefficient
on the interest rate is almost always positive, contrary to hypothesis H6c, and some-
times significantly so. The regression coefficient on the tax rate dummy is generally

positive, as predicted by hypothesis H7c, but the significance level varies.

Table B.44 reports the results of regressing the average dividend response coeffi-
cient, when dividends are announced after earnings, on the interest rate. The relation

is generally significantly negative, as predicted by hypothesis H6b. When the tax rate
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dummy is included in the regression (table B.45), the regression coefficient on the in-
terest rate is generally insignificant, and often has the wrong sign. The regression
coefficients on the tax rate dummy are also generally insignificant, contrary to hy-
pothesis H7b. The poor significance levels may be due to multicollinearity, as suggest
by the high variance inflation factors.

Table B.46 reports the results of regressing the average dividend response coef-
ficient, when dividends are announced before earnings, on the interest rate. The
relation is generally significantly negative, as predicted by hypothesis H6a. When the
tax rate dummy is included in the regression (table B.47), the regression coefficient
on the interest rate is generally insignificantly negative. The regression coefficients
on the tax rate are also generally insignificant, contrary to hypothesis H7a.

In summary, the data does not support hypothesis H6c which predicts a negative
relation between the earnings response coeflicient and the risk free interest rate. The
data does provide some support for the predicted relation between the dividend re-
sponse coefficients and the risk free interest rate, though the support is very weak
when the tax rate dummy is included. The relation between the tax rate dummy and
the response coefficients is generally in the direction predicted by hypothesis H7, but
the relation is often not significant.

It should be reca)led that the interest rate was generally higher in 1981 and 1982
than in 1986 and 1987. Thus the tax rate dummy is correlated with interest rates,
which is reflected in the magnitude of the variance inflation factors. Moreover, the
model would suggest that response coefficients should be lower in 1981 and 1982 than
in 1986 and 1987 because both the tax rate and the interest rate were higher in the
early years. For this reason, the univariate tests in table B.38 are not necessarily
independent, and the multivariate regression results may also be tainted because the

tax rate dummy may also be acting as an interest rate dummy.

B.2  Tests using raw returns

B.2.1 Signal mitigation

Table B.48 reports the results of regressing the proxy for changes in firm value on the
proxies for unexpected earnings and unexpected dividends. Generally White’s test

for heteroscedasticity is not significant, implying that the regression is well specified
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and the error term is homoscedastic. The R%s are generally less than 1%. This is dis-
appointing, but not surprising given the lack of stability of the regression coefficients

across firms and through time.

Regressing returns on unexpected earnings produces an earnings response coeffi-
cient of 0.034 which is significantly greater than zero, in agreement with prior studies.
The similar regression restricted to the case where the earnings announcement pre-
cedes the dividend announcement produces an earnings response coefficient of 0.029,
which is barely significant at the 5% level. The regression restricted to the case where
earnings are announced zfter dividends produces an earnings response coeflicient of
0.050 which is significantly greater than zero, but significantly less than one, contrary
to the predictions of the model. Although it was indicated in the prior subsection that
errors in the unexpected earnings proxy could bias the regression coefficient towards
zero, these errors should also have lowered the R2, while the results show a higher R2

than in most of the regressions.

Regressing returns on unexpected dividends produces a significant dividend re-
sponse coefficient of 1.81. The dividend response coefficient when dividends are an-
nounced first of 1.54 and that when dividends are announced second of 2.09 are both
significant. There is no evidence that the latter regression coefficient is biased towards

zero, though the regression R? is lower than in the preceding two regressions.

The preliminary results pooling the data across firms and through time are disap-
pointing. The R?s and parameter estimates are much lower than expected. Possible
reasons for this are that the independent variables are measured with error and that
the response coefficients are not stable across firms and through time. The following
tables attempt to address these problems. Table B.49 uses only the observations in
which the announcements occur within two weeks of each other, consistent with some
previous studies. Table B.50 and all subsequent tables define unexpected dividends
or earnings less than 0.0001 in absolute value to be zero, since their small amounts
probably arise from rounding errors. Table B.51 imposes the two previous restrictions

simultaneously.

Since the model predicts that the response coefficients should vary across time
based on time series changes in economy wide variables such as the risk free inter-
est rate and the effective tax rate on dividends, the regressions were run for each

quarter separately. Table B.52 reports the averages of the regression coefficients so
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obtained, and table B.53 reports the averages of the regressions which used only the

firm quarters with announcements made within two weeks of each other.

Since the model predicts that the response coefficients should vary across firms
based on firm specific characteristics such as their dividend payout and growth rates,
the regressions were run for each firm separately. Table B.54 reports the averages
of the regression coefficients so obtained, and table B.55 reports the averages of the
regressions which used only the firm quarters with announcements made within two
weeks of each other. Some of the averages reported in tables B.54 and B.55 are based
on regressions with very few observations. In particular, when the regression has
only one observation, the response coefficient is set to zero. Since the model suggests
that the intercept should be zero, or equivalently that the regression line should go
through the origin, the firm specific regressions were rerun with the origin included

as one of the data points. The results of this exercise are reported in tables B.56
and B.57.

The average time series earnings response coefficients (in tables B.54, B.55, B.56
and B.57) are higher than the cross section ERCs (in tables B.52 and B.53) which in
turn are higher than the pooled ERCs (in tables B.48, B.49, B.50, and B.51). Means
are generally higher than medians. Looking specifically at the earnings response
coeflicient when earnings are announced first, restricting the observations to those
in which the dividend announcement follows within two weeks (table B.49), and/or
redefining smali earnings surprises as zero (tables B.50 and B.51), has little effect:
the ERC remains about 3%. The average of the cross sectional ERCs (tables B.52
and B.53) is higher at 10%, but is still much lower than expected. The median time
series amounts (tables B.54 and B.55) are not much higher, but the mean results get
up into the 50% range. Including the origin in the data (tables B.56 and B.57) finally

produces a mean in excess of 100%.

The earnings response coefficient when earnings are announced second presents
a similar pattern. This ERC is generally significantly lower than one, contrary to

prediction, except in the time series regressions.

The dividend response coefficients are also generally smaller in the pooled regres-
sions than in the time series or cross sectional regressions. Generally the dividend
response coefficients when dividends are announced first are larger than when divi-

dends are announced second, as predicted. The time series median dividend response
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coefficients are generally zero. This reflects the fact that many observations have no
dividend surprise; when this is combined with the requirement that dividends be an-
nounced specifically before or after dividends, many firms have their only observations

consisting of no dividend surprise.

Table B.59 provides additional evidence on the response coefficients. Dividing the
two day earnings announcement window return by scaled unexpected earnings gives
the earnings response coefficient for each observation; a similar calculation gives the
dividend response coefficient. The calculations could provide a maximum of 7290
response coefficients (270 firms times 27 quarters), but response coefficients were not
calculated where scaled unexpected earnings or dividends were less than .0001 in
absolute value. The 7121 observations with scaled unexpected earnings greater than
.0001 in absolute value had a mean value of 1.271 and a median value of 0.110. The
1409 observations with scaled unexpected dividends greater than .0001 in absolute

value had a mean value of 11.677 and a median value of 2.894.

All means and medians in table B.59 are greater than zero as predicted. The
2442 earnings response coefficients for the case when earnings are announced after
dividends have a mean value of 0.636. Their variance is so large that neither the
null hypothesis that the true value is zero nor the null hypothesis that the true value
is one can be rejected, even at confidence levels as high as 20%. The 726 earnings
response coeflicients for the case when earnings are announced up to two weeks after
dividends have a mean value of 1.594. Again the null hypothesis that the true value
is one cannot be rejected at confidence levels as high as 30%, though the probability
that the true value is zero is less than 16%.

The model predicts that the earnings response coefficient will be larger when earn-
ings are announced before dividends than when they are announced after dividends.
A one tail t test of the null hypothesis that the two response coefficients are the same
is rejected at the 10% level using all the data and at the 12% level for announcements
made within two weeks of each other.

The model makes a similar prediction for the dividend response coefficients. Using
all the data, the dividend response coefficient is insignificantly higher when dividends
are announced first; but using the data for the case when the announcements are
made within two weeks of each other indicates that the dividend response coefficient

is insignificantly lower when dividends are announced first.
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The mean of the 1409 dividend response coefficients calculated ignoring the an-
nouncement timing appears higher than the means of the 497 dividend response
coefficients when dividends are announced first or the 675 dividend response coeffi-
cients when dividends are announced second. However the first calculation includes
237 cases where earnings and dividends are announced within a day of each other but
the calculation of the dividend response coefficient assumes that all the returns are
due to the dividend announcement.

In summary, the observed response coefficients are positive and generally signifi-
cantly so, in accordance with the hypotheses and the results of prior research. The
magnitudes of the earnings response coefficients obtained in the regressions are much
less than predicted. This may be due to the proxy for expected earnings being of
low quality and causing an error in variables problem, or to the market not adjusting
within two days to the full import of the earnings announcement. The only evidence
that supports the model’s predictions regarding the relative magnitudes of the earn-
ings response coefficients comes from the upper tail of the distribution of the earnings
response coeflicient calculated by dividing returns by unexpected earnings. Using this
calculation, the earnings response coefficients exceed 50%, and the earnings response
coefficient when earnings is announced second is smaller than that when earnings
are announced first. The model’s prediction that the dividend response coefficient
when dividends are announced second should be smaller than when dividends are

announced first is generally supported by the regression results.

B.2.2 Tests of cross sectional variation in the response coefficients

Table B.60 provides descriptive statistics for firm rates and response coefficients. The
average dividend payout rate for the 270 firms in the sample is 49%, the average beta
0.9, and the average dividend growth rate is 1.4% per quarter.

For each firm, the mean and median of its earnings and dividend response coeffi-
cients over the 27 quarters was calculated. The mean of the 270 firms’ mean earnings
response coefficients is 1.312; the median of the 270 firms’ median earnings response
coefficients is 0.123. Four firms had no unexpected dividends greater than .0001 in
absolute value; for the remaining 266, the mean of their mean dividend response
coefficients is 11.784; the median of their median dividend response coefficients is
4.278.
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Table B.61 reports the results of regressing the average earnings response coeffi-
cient for the case when earnings are announced before dividends on the rates that
vary across firms. For instance, regressing the mean earnings response coefficients
on the rates for the 201 firms in the sample gives a regression coefficient of 0.047 on
the payout ratio, -2.657 on the beta, and 17.316 on the growth rate. None of these
coefficients is significant. The White’s x? statistics and the largest variance inflation
factors indicate that heteroscedasticity and multicollinearity are not significant prob-
lems for the regressions in the table. The regressions do not provide much support for
the prediction that increase in the dividend payout ratio should reduce the earnings
response coefficient, though running the regression in log form on the median ERCs
does produce a very significantly negative coeflicient. The regression coefficient on
beta is generally negative as predicted, but significantly so in only three regressions.
The regression coefficient on the dividend growth rate is almost always significantly

positive as predicted.

Table B.64 reports the results of comparing the cross sectional variation in the
response coefficients after ranking the observations by the firm rates. The first row of
the table reports the results of comparing the average earnings response coefficients
for the firms in the lowest dividend payout rate quartile with those in the highest
payout rate quartile. Using the mean of the 270 firms’ earnings response coefficients
for the test indicates that the null hypothesis that the mean of the means is the same
in both quartiles can be rejected in favour of the alternate that the mean is higher in
the lower quartile at the 0.1% level. For the same data, the null hypothesis that the
mean rank is the same in both quartiles can also be rejected at the 0.1% level. Using
the median of the 270 firms’ earnings response coefficients in the two tests produces
similar results. Limiting the observations to those in which the announcements are

made within two weeks of each other produces somewhat weaker results.

The second row of table B.64 provides some additional support for the prediction
that higher dividend payout rates produce lower earnings response coeflicients, when
earnings are announced before dividends. The tests on the median earnings response
coefficients of the full data are particularly supportive; the tests on the data for
the announcements within two weeks of each other are not significant. The eighth
row of the table indicates that the mean or mean rank earnings response coefficient

in the lower beta quartile is generally higher than in the upper quartile but not
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significantly so. The fourteenth row indicates that higher dividend growth rates are
usually associated with higher earnings response coefficients as predicted, though the
significance of the results is not high.

Table B.62 reports the results of regressing the average dividend response coef-
ficients on the firm rates, for the case where the dividend announcement precedes
the earnings announcement. The regression coefficients on the dividend payout rates
are negative and generally significantly so, as predicted. The regression coefficients
on the firms’ betas are generally negative as predicted, but not significantly so. The
regression coeflicients on the dividend growth rates are positive as predicted, and

about half are significantly positive.

Table B.64 reports the results of the tests of the cross sectional variation in the
dividend response coefficients for the case when dividends are announced before earn-
ings by comparing the mean or mean rank of the average DRC in the lowest quartile
to that in the highest quartile. Row five indicates that ranking the firms by dividend
payout rates has little effect on the dividend response coefficients, contrary to pre-
diction. Rows eleven and seventeen indicate similarly little effect of ranking by firm
beta or growth rate.

Table B.63 reports the results of regressing the average dividend response coeffi-
cients on the firm rates, for the case when dividends are announced after earnings.
The regressiou coeflicient on the dividend payout rates are negative as predicted,
though significantly so only when the regression is performed on the data after tak-
ing logarithms. The regression coefficients on the betas are generally negative as
predicted, but rarely significantly so. The regression coefficients on the dividend

growth rates are significantly positive as predicted.

Table B.64 reports the results of the tests of the cross sectional variation in the
dividend response coefficients for the case when dividends are announced after earn-
ings by comparing the mean or mean rank of the average DRC in the lowest quartile
to that in the highest quartile. Row six provides some support for the hypothesis
that higher payout rates are associated with lower dividend response coefficients. Row
twelve suggests that firm betas do not significantly affect dividend response coeffi-
cients, contrary to prediction. The last row indicates that higher dividend growth

rates are significantly associated with higher dividends response coefficients, as pre-

“dicted.
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B.2.3 Tests of times series variation in the response coefficients

Table B.65 provides descriptive statistics on interest rates and response coefficients
for the 27 quarters beginning with the second quarter of 1981 and ending with the
fourth quarter of 1987. The interest rates are the quarter end constant maturity
market yields on 10 year government securities. The mean rate is 11%, the lowest
rate of 7.62% occurred in March 1987, and the highest rate of 15.07% occurred in
September 1981.

The response coefficient averages in table B.65 are positive as predicted. The
mean values generally fall between the median and the third quartile, indicating the
distributions are skewed to the left. The 27 mean earnings response coefficients for the
case where earnings are announced before dividends have a mean of 1.766. The one
tail probability that the true mean is zero is 8.8%. The mean of the mean earnings
response coefficients for the case when earnings are announced after dividends is
0.702, which is not significantly different from either zero or one. The mean of the
mean earnings response coeflicients for the case when earnings are announced up to
two weeks before dividends is 2.866. The one tail probability that the true mean is
one is less than 10%. The mean of the mean earnings response coefficients for the
case when earnings are announced up to two weeks after dividends is 2.042. The one

tail probability that the true mean is one cannot be rejected even at probability levels
as high as 25%.

The model predicts that the earnings response coefficient will be larger when earn-
ings are announced before dividends than when they are announced after dividends.
A one tail t test of the null hypothesis that the two response coefficient are the same
can be rejected at the 12% level using all the data; however it cannot be rejected at
the 15% level for the case when the announcements are made within two weeks of

each other.

The means of the mean dividend response coefficients are all significantly greater
than one as predicted. The model predicts that the dividend response coefficient
will be larger when dividends are announced before earnings than when they are
announced after earnings. A one tail t test of the null hypothesis that the two
response coefficient are the same can be rejected at the 15% level using all the data
or using the data for the case when the announcements are made within two weeks

of each other.
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Tables B.66, B.67, and B.68 report the results of regressing the average response
coefficients on the risk free interest rate. Table B.66 indicates that increases in the
interest rate generally lower the mean earnings response coeflicient as predicted, but
the coeflicients are generally not significant. The regression coeflicients for the median
earnings response coefficient are mostly positive, contrary to prediction, though they
are not significantly greater than zero. Note also that the R2s are generally very low.
Tables B.67 and B.68 provide strong support for the prediction that higher interest
rates are associated with lower dividend response coeflicients, regardless of the order

of the announcements.

Table B.69 reports the results of the rank tests of the time series variations in the
response coefficients. The second row again indicates that there is not a consistent
relation between the interest rates and the earnings response coefficients when earn-
ings are announced first, contrary to prediction. The fifth and sixth rows provide
additional support for the prediction that the dividend response coefficients decline

as interest rates increase.

The test of the hypothesis that the response coefficients increase when the effective
tax rate on dividends decreases is not powerful. The effective tax rate on dividends
decreased as a result of the 1986 tax reform, so that response coefficients should
have been higher in the later years in the sample. Unfortunately, interest rates
also decreased over the sample, so that the two effects are reinforcing. To test the
prediction, the middle 11 quarters in the sample were dropped, so that the reduced
sample consisted of quarters 81:2 to 83:1 and 86:1 to 87:4 with the tax rate dummy
variable set to zero in the first period and one in the second. However it should be
noted that interest rates ranged from 10.62% to 15.07% in the first period but from
7.62% to 9.58% in the last period, so that the dummy may also be capturing this

difference in interest rates.

Table B.70 reports the results of regressing the earnings response coefficient for
the case when earnings are announced before dividends on interest rates and the
tax rate dummy. The regression coefficients on the tax rate dummy are generally
significantly positive as predicted. The interest rate coefficient is positive, contrary

to prediction.

Table B.71 reports the results of regressing the dividend response coefficient for

the case when dividends are announced before earnings on interest rates and the tax
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rate dummy for up to 16 observations. The regression coeflicients on the tax rate
dummy are generally significantly positive as predicted. The interest rate coefficient is
generally negative using all the data, but generally positive when the data is restricted
to announcements being within two weeks of each other, contrary to prediction. Note
also that the variance inflation factors suggest that multicollinearity is a problem for
the last four regressions.

Table B.72 reports the results of regressing the dividend response coefficient for the
case when dividends are announced after earnings on interest rates and the tax rate
dummy. The regression coefficients on the tax rate dummy are generally positive
as predicted, though significant so only for the log regressions in the case where
announcements are made within two weeks of each other. The interest rate coefficient
is positive about half the time, contrary to prediction. Note also that the variance
inflation factors suggest that multicollinearity is a problem for the regressions which
use the 10 observations for the case when the announcements are made within two
weeks of each other and the median dividend response coefficients are positive.

The lower half of table B.69 reports the results of comparing response coefficients
in 1981 and 1982 to those in 1986 and 1987. Although the later years have lower tax
rates, they also are characterized by lower interest rates, so that the results obtained
may be due to either cause. The results for the earnings response coefficients when
earnings are announced first are not significant. The results for the dividend response
coefficients are almost always significant.

In summary, the tests provide strong support for the prediction that larger divi-
dend growth rates are associated with larger response coefficients. The evidence on
the effect of the dividend payout rate on the response coefficients weakly supports
the predicted inverse relation with the most supportive evidence being obtained for
the dividend response coefficient when it follows earnings. Firm betas generally have
insignificant effects on the response coefficients, contrary to prediction. Quarters
with higher interest rates or higher effective tax rates on dividends exhibit larger
response coeflicients, particularly dividend response coefficients. Howe%rer, given that
the two effects reinforce each other, it is not completely clear whether they would be
individually significant.
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Data type Market adjusted returns Raw returns
Statistical test Alll Two weeks? Al Two weeks?
Ratios
Mean 2.5:  .0005 | 2.5:  .0055 | B.59: .0007 | B.59: .0864
Median 2.5:  .0001 | 2.5:  .0055 | B.59: .0016 | B.59: .8184
Mean of mean firm rates B.25: .0020 | B.25: .0104 | B.60: .0049 | B.60: .1547
Median of mean firm rates B.25: .0001 | B.25: .0338 | B.60: .0022 | B.60: .6819
Mean of median firm rates B.25: .0022 | B.25: .0171 | B.60: .0094 | B.60: .3129
Median of median firm rates B.25: .0004 | B.25: .0579 | B.60: .0127 | B.60: .5636
Mean of mean quarter rates B.26: .0048 | B.26: .0087 | B.65: .0059 | B.65: .0307
Median of mean quarter rates B.26: .0048 | B.26: .0136 | B.65: .0066 | B.65: .1306
Mean  of median quarter rates | B.26: .0080 | B.26: .0099 | B.65: .0111 | B.65: .0449
Median of median quarter rates | B.26: .0024 | B.26: .0019 | B.65: .0104 | B.65: .7647
Notes:

For each data type and statistical test, this table gives the table reference and the one tail
probability of observing the data obtained, given the null hypothesis.

! Uses all the data.
2 Uses observations with announcements within two weeks of each other only.
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Table B.2: Summary of empirical evidence, hypothesis H1, DRC, > 1

Data type Market adjusted returns Raw returns
Statistical test Ant Two weeks? Al Two weeks?
Ratios
Mean 2.5:  .0070 | 2.5:  .0678 | B.59: .0070 | B.59: .0452
Median 2.5:  .0124 { 2.5:  .0762 | B.59: .9504 | B.59: .8596
Mean of mean firm rates B.25: .0438 | B.25: .2528 | B.60: .0269 | B.60: .1452
Median of mean firm rates B.25: .0013 | B.25: .0633 | B.60: .0014 | B.60: .0230
Mean of median firm rates B.25: .0619 | B.25: .2446 | B.60: .0288 | B.60: .1440
Median of median firm rates B.25: .0029 | B.25: .0219 | B.60: .0041 | B.60: .0146
Mean  of mean quarter rates B.26: .0223 | B.26: .0831 | B.65: .0167 | B.65: .0527
Median of mean quarter rates B.26: .0206 | B.26: .0631 | B.65: .0206 | B.65: .0571
Mean  of median quarter rates | B.26: .0891 | B.26: .0660 | B.65: .2300 | B.65: .2027
Median of median quarter rates | B.26: .1089 | B.26: .0297 | B.65: .6884 | B.65: .5644
Notes:

For each data type and statistical test, this table gives the table reference and the one tail
probability of observing the data obtained, given the null hypothesis.

1 Uses all the data.
2 Uses observations with announcements within two weeks of each other only.
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Data type Market adjusted returns Raw returns
Statistical test Al Two weeks? Allt Two weeks?
Ratios
Mean 2.5:  .1610 | 2.5:  .0348 { B.59: .1820 | B.59: .0404
Median 2.5:  .9999 | 2.5:  .9996 | B.59: .9999 | B.59: .9999
Mean of mean firm rates B.25: .1320 | B.25: .2758 | B.60: .1573 | B.60: .3172
Median of mean firm rates B.25: .6899 | B.25: .8011 | B.60: .5678 | B.60: .5664
Mean of median firm rates B.25: .1924 | B.25: .3651 | B.60: .2848 | B.60: .6902
Median of median firm rates B.25: .9999 | B.25: .9999 | B.60: .9999 | B.60: .9999
Mean  of mean quarter rates | B.26: .1742 | B.26: .0659 | B.65: .2760 | B.65: .1308
Median of mean quarter rates | B.26: .2870 | B.26: .0838 | B.65: .5465 | B.65: .1986
Mean  of median quarter rates | B.26: .9999 | B.26: .9999 | B.65: .9999 | B.65: .9999
Median of median quarter rates | B.26: .9999 | B.26: .9999 | B.65: .9999 | B.65: .9999
Notes:

For each data type and statistical test, this table gives the table reference and the one tail

probability of observing the data obtained, given the null hypothesis.

1 Uses all the data.
2 Uses observations with announcements within two weeks of each other only.
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Table B.4: Summary of empirical evidence, hypothesis H2, ERC, = 1

Data type | Market adjusted returns Raw returns
Statistical test Al Two weeks? Alll Two weeks?
Ratios
Mean 2.5: 5681 | 2.5:  .8438 | B.59: .6857 | B.59: .7090
Median 2.,5:  .0001}2.5: .0001 | B.59: .0001 | B.59: .0001
Mean  of mean firm rates B.25: .1276 | B.25: .2620 | B.60: .2919 | B.60: .8965
Median of mean firm rates B.25: .0119 | B.25: .0727 | B.60: .0175 | B.60: .3285
Mean  of median firm rates B.25; .0241 | B.25: .5697 | B.60: .0542 | B.60: .5417
Median of median firm rates B.25: .0001 | B.25: .0003 | B.60: .0001 | B.60: .0001
Mean  of mean quarter rates B.26: .5630 | B.26: .9793 | B.65: .6981 | B.65: .5426
Median of mean quarter rates | B.26: .3972 | B.26: .6567 | B.65: .6231 | B.65: .6737
Mean  of median quarter rates | B.26: .0001 | B.26: .0001 | B.65: .0001 | B.65: .0001
Median of median quarter rates | B.26: .0001 | B.26: .0001 | B.65: .0001 | B.65: .0001

Notes:

For each data type and statistical test, this table gives the table reference and the two tail

probability of observing the data obtained, given the hypothesis that ERC, = 1.

1 Uses all the data.

2 Uses observations with announcements within two weeks of each other only.
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Table B.5: Summary of empirical evidence, hypothesis H1, DRC; > DRC,

Data type | Market adjusted returns

Statistical test Al Two weeks?
Ratios
Mean 2.5 41250 .27
Mean of mean firm rates B.25: .28 | B.25: .32

Mean of median firm rates B.25: .22 | B.25: .32
Mean of mean quarter rates | B.26: .28 | B.26: .12

Mean of median quarter rates | B.26: .18 | B.26: .03
Notes: :

For each data type and statistical test, this table gives the table reference and the

one tail probability of observing the data obtained, given the null hypothesis.
! Uses all the data.

% Uses observations with announcements within two weeks of each other only.
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Table B.6: Summary of empirical evidence, hypothesis H2, ERC; > ERC,

Data type | Market adjusted returns

Statistical test All Two weeks?
Ratios
Mean 2.5: 14025 .12
Mean of mean firm rates B.25: .03 | B.25: .11

Mean of median firm rates B.25: .02 | B.25: .25
Mean of mean quarter rates | B.26: .13 | B.26: .19

Mean of median quarter rates | B.26: .21 | B.26: .27
Notes:

For each data type and statistical test, this table gives the table reference and the

one tail probability of observing the data obtained, given the null hypothesis.
! Uses all the data.

2 Uses observations with announcements within two weeks of each other only.
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Table B.7: Summary of empirical evidence, hypothesis H3a, M%I}@ <0

Data type | Market adjusted returns Raw returns
Statistical test Al Two weeks? Al Two weeks?
Comparison of quartiles
All data
t test 2.6:  .332|2.6: .251
W test 2.6: 317 | 2.6: 409
Mean of each firm’s DRCs
t test B.37: .813 | B.37: .304 | B.64: .778 | B.64: .436
W test B.37: .607 | B.37: .536 | B.64: .833 | B.64: .864
Median of each firm’s DRCs
t test B.37: .840 ) B.37: .280 | B.64: .786 | B.64: .394
W test B.37: .734 | B.37: .550 | B.64: .843 | B.64: .912
Regression results
All data
Including rates 7,3, ¢
All data 29:  .297 |29 .286
Positive DRCs only 29:  .320|2.9: .057
Log model 29:  .194]2.9: .038
Including firm rates g8,g
All data 2.9: .286 | 2.9: 222
Positive DRCs only 29:  .266 |29 .049
Log model 29  .161]2.9: .030
Including all rates », T, 3,¢
All data 2.9:  .358|2.9: .342
Positive DRCs only 29: .648|2.9: .670
Log model 2.9:  .361]29: .792
Mean of each firm’s DRCs
Including firm rates 8, ¢
All data B.41: .213 | B.41: .126 | B.62: .232 | B.62: .120
Positive DRCs only B.41: .327 | B.41: .052 | B.62: .219 | B.62: .063
Log model B.4l: .264 | B.41: .148 | B.62: .050 | B.62: .012
Median of each firm’s DRCs
Including firm rates g, g
All data B.41: .207 | B.41: .141 | B.62: .220 | B.62: .116
Positive DRCs only B.41: .342 | B.41: .051 | B.62: .260 | B.62: .012
Log model B.41: .287 | B.41: .034 | B.62: .059 | B.62: .005
Notes:

For each data type and statistical test, this table gives the table reference and the one tail
probability of observing the data obtained, given the null hypothesis.
! Uses all the data.

" 2 Uses observations with announcements within two weeks of each other only.
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Table B.8: Summary of empirical evidence, hypothesis H3b, %(% <0

Data type | Market adjusted returns Raw returns
Statistical test Al Two weeks? Al Two weeks?
Comparison of quartiles
All data
t test 2.6: .069 | 2.6: .194
W test 2.6:  .269 | 2.6: .276
Mean of each firm’s DRCs
t test B.37: .086 | B.37: .256 | B.64: .049 | B.64: .196
W test B.37: .013 | B.37: .097 | B.64: .013 | B.64: .075
Median of each firm’s DRCs
t test B.37: .160 | B.37: .328 | B.64: .193 | B.64: .406
W test B.37: .138 | B.37: .151 | B.64: .288 | B.64: .420
Regression results
All data
Including rates 7,3, ¢
All data 2.11:  .697 | 2.11: .626
Positive DRCs only 2.11: .082§ 2.11: .200
Log model 2.11: .006 | 2.11: .043
Including firm rates 3,9
All data 2.11:  .668 | 2.11: .612
Positive DRCs only 2,11:  .062 | 2.11: .172
Log model 2.11: .004 | 2.11: .038
Including all rates », T, 8,¢
All data 2.11:  .566 | 2.11: .539
Positive DRCs only 2.11:  .238 | 2.11: .316
Log model 2.11: .010 | 2.11: .033
Mean of each firm’s DRCs
Including firm rates 3, ¢
All data B.40: .269 | B.40: .317 | B.63: .222 | B.63: .231
Positive DRCs only B.40: .098 | B.40: .103 | B.63: .159 | B.63: .108
Log model B.40: .012 | B.40: .010 | B.63: .045 | B.63: .035
Median of each firm’s DRCs
Including firm rates 3, g
All data B.40: .299 { B.40: .410 | B.63: .384 | B.63: .446
Positive DRCs only B.40: .134 | B.40: .228 | B.63: .168 | B.63: .147
Log model B.40: .141 | B.40: .187 | B.63: .088 | B.63: .108
Notes:

For each data type and statistical test, this table gives the table reference and the one tail
probability of observing the data obtained, given the null hypothesis.
1 Uses all the data.

2 Uses observations with announcements within two weeks of each other only.
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Table B.9: Summary of empirical evidence, hypothesis H3c, a—‘ﬂ% <0

Data type | Market adjusted returns Raw returns
Statistical test Al Two weeks? Alll Two weeks?
Comparison of quartiles
All data
t test 2.6:  .094 | 2.6: 034
W test 2.6:  .000 | 2.6: 010
Mean of each firm’s ERCs
t test B.37: .062 | B.37: .261 | B.64: .075 | B.64: .313
W test B.37: .113 | B.37: .114 | B.64: .180 | B.64: .125
Median of each firm’s ERCs
t test B.37: .069 | B.37: .453 | B.64: .035 | B.64: .762
W test B.37: .009 | B.37: .096 | B.64: .019 | B.64: .221
Regression results
All data
Including », 3, g
All data 2.13: .b51 | 2.13: .593
Positive ERCs only 2.13: 504 | 2.13: .494
Log model - 2.13: 969 | 2.13: .989
Including firm rates 3, g
All data 2.13: .556 | 2.13: .584
Positive ERCs only 2,13: .487 | 2.13: .463
Log model 2.13: .968 | 2.13: .989
Including all rates =, T, 83, g
All data 2.13: 564 | 2.13: .601
Positive ERCs only 2.13: 518 | 2.13: .544
Log model 2.13:  .984 | 2.13: .992
Mean of each firm’s ERCs
Including firm rates 83,¢
All data B.39: .499 | B.39: .580 | B.61: .528 | B.61: .583
Positive ERCs only B.39: .441 |.B.39: .514 | B.61: .514 | B.61: .420
Log model B.39: .884 | B.39: .743 | B.61: .866 | B.61: .808
Median of each firm’s ERCs '
Including firm rates 8,g
All data B.39: .453 | B.39: .584 | B.61: .441 | B.61: .587
Positive ERCs only B.39: .534 | B.39: .606 | B.61: .234 | B.61: .244
Log model B.39: .582 | B.39: .653 | B.61: .004 | B.61: .004
Notes:

For each data type and statistical test, this table gives the table reference and the one tail
probability of observing the data obtained, given the null hypothesis.
* Uses all the data.

% Uses observations with announcements within two weeks of each other only.




204

Table B.10: Summary of empirical evidence, hypothesis H4a, M%C—Q <0

Data type | Market adjusted returns Raw returns
Statistical test Al Two weeks? Al Two weeks?
Comparison of quartiles
All data
t test 2.6:  .387|26: 077
W test 2.6:  .360 | 2.6:  .299
Mean of each firm’s DRCs
t test B.37: .566 | B.37: .164 | B.64: .510 | B.64: .132
W test B.37: .549 | B.37: .289 | B.64: .497 | B.64: .149
Median of each firm’s DRCs
t test B.37: .277 | B.37: .251 | B.64: .328 | B.64: .149
W test B.37: .364 | B.37: 431 | B.64: .254 | B.64: .289
Regression results
All data
Including rates r,d, g
All data 2.9: 460 | 29: .189
Positive DRCs only 29: 234129 127
Log model 2.9: 212129 211
Including firm rates d, g
All data 2.9: 463 2.9: .227
Positive DRCs only 29:  .2082.9: .159
Log model 29: .186 | 2.9:  .253
Including all rates r,T,d, g
All data 29:  .604 | 2.9: 551
Positive DRCs only 29: 562 |29: .674
Log model - 29:  .398|29: 913
Mean of each firm’s DRCs
Including firm rates d, g
All data B.41: .312 | B.41: .327 | B.62: .464 | B.62: .422
Positive DRCs only B.41: .306 | B.41: .050 | B.62: .546 | B.62: .374
Log model B.41: .324 | B.41: .258 | B.62: .197 | B.62: .413
Median of each firm’s DRCs
Including firm rates d, g
All data B.41: .223 | B.41: .419 | B.62: .371 | B.62: .384
Positive DRCs only - B.41: .486 | B.41: .186 | B.62: .787 | B.62: .162
Log model B.41: .654 | B41: .313 | B.62: .909 | B.62: .483
Notes:

For each data type and statistical test, this table gives the table reference and the one tail
probability of observing the data obtained, given the null hypothesis.
! Uses all the data.

% Uses observations with announcements within two weeks of each other only.
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Table B.11: Summary of empirical evidence, hypothesis H4b, M%EL% <0

Data type | Market adjusted returns Raw returns
Statistical test Al Two weeks? Al Two weeks?
Comparison of quartiles
All data
t test 2.6:  .89426: .620
W test 2.6: .606 | 2.6: .308
Mean of each firm’s DRCs
t test B.37: .876 | B.37: .451 | B.64: .887 | B.64: .426
W test B.37: .874 | B.3": .322 | B.64: .793 | B.64: .270
Median of each firm’s DRCs
t test B.37: .804 | B.37: .414 | B.64: .863 | B.64: .435
W test B.37: .659 | B.37: .223 | B.64: .466 | B.64: .109
Regression results
All data
Including rates r,d, g
All data 2.11: .758 | 2.11: .410
Positive DRCs only 2.11: 576 | 2.11:  .333
Log model 2.11:  .028 | 2.11: .066
Including firm rates d, g
All data 2.11:  .740 | 2,11: 371
Positive DRCs only 2.11: .534 | 2.11:  .246
Log model 2.11: .033 | 2.11: .050
Including all rates r,T,d, g
All data 2.11: .553 | 2.11: .439
Positive DRCs only 2.11: 578 | 2.11: .392
Log model 2.11: .036 | 2.11:  .074
Mean of each firm’s DRCs
Including firm rates d, g
All data B.40: .526 | B.40: .142 | B.63: .514 | B.63: .126
Positive DRCs only B.40: .282 | B.40: .104 | B.63: .450 | B.63: .150
Log model B.40: .312 | B.40: .019 | B.63: .564 | B.63: .119
Median of each firm’s DRCs
Including firm rates d, g :
All data B.40: .433 | B.40: .140 | B.63: .536 | B.63: .157
Positive DRCs only B.40: .237 | B.40: .169 | B.63: .33%9 ) B.63: .157
Log model B.40: .396 | B.40: .213 | B.63: .169 | B.63: .058
Notes:

For each data type and statistical test, this table gives the table reference and the one tail
probability of observing the data obtained, given the null hypothesis.
1 Uses all the data.

2 Uses observations with announcements within two weeks of each other only.
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Table B.12: Summary of empirical evidence, hypothesis H4c, %(%C‘l <0

Data type | Market adjusted returns Raw returns
Statistical test Alll Two weeks? Al Two weeks?
Comparison of quartiles
All data
t test 2.6:  .260 | 2.6:  .626
W test 2.6:  .406 | 2.6:  .B1T
Mean of each firm’s ERCs
t test B.37: .174 | B.37: .263 | B.64: .138 | B.64: .231
W test B.37: .542 | B.37: .681 | B.64: .401 | B.64: .699
Median of each firm’s ERCs
t test B.37: .1063 | B.37: .091 | B.64: .128 | B.64: .069
W test B.37: .334 | B.37: .644 | B.64: .535 | B.64: .536
Regression results
All data
Including rates r,d, g
All data 2.13:  .610 | 2.13: .767
Positive ERCs only 2.13: .779 | 2.13: .762
Log model 2.13: .994 | 2.13: .973
Including firm rates d, g
All data 2.13: .614 | 2.13: .764
Positive ERCs only 2.13: .781 | 2.13: .739
Log model 2.13:  .994 | 2.13: 971
Including all rates r, T,d, g
All data 2.13: .831 | 2.13: .858
Positive ERCs only 2.13: .8322.13: .857
Log model 2.13:  .997 | 2.13: .957
Mean of each firm’s ERCs
Including firm rates d, g
All data B.39: .148 | B.39: .350 | B.61: .222 | B.61: .398
Positive ERCs only B.39: .206 | B.39: .227 | B.61: .411 | B.61: .488
Log model B.39: .831 | B.39: .627 | B.61: .816 | B.61: .827
Median of each firm’s ERCs
Including firm rates d, g
All data B.39: .016 | B.39: .043 | B.61: .023 | B.61: .036
Positive ERCs only B.39: .016 | B.39: .008 | B.61: .014 | B.61: .004
Log model B.39: .726 | B.39: .482 | B.61: .748 | B.61: .194
Notes: '

For each data type and statistical test, this table gives the table reference and the one tail
probability of observing the data obtained, given the null hypothesis.
1 Uses all the data.

2 Uses observations with announcements within two weeks of each other only.
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Table B.13: Summary of empirical evidence, hypothesis H5a, M%I}QJ_) >0

Data type | Market adjusted returns Raw returns
Statistical test Al Two weeks? Al Two weeks?
Comparison of quartiles
All data
t test 2.6: .060 | 2.6: .202
W test 2.6:  .091 | 2.6: .334
Mean of each firm’s DRCs
t test B.37: .325| B.37: .403 | B.64: .196 | B.64: .346
W test B.37: .177 | B.37: .531 | B.64: .282 | B.64: .500
Median of each firm’s DRCs
t test B.37: .453 | B.37: .364 | B.64: .281 | B.64: .465
W test B.37: .511 | B.37: .591 | B.64: .496 | B.64: .705
Regression results
All data
Including rates »,3,d
All data 2.9:  .093 (29 .24
Positive DRCs only 2.9  .006 {2.9: .202
Log model 29: .001|29: .187
Including firm rates d, 3
All data 29: .088|2.9: .146
Positive DRCs only 29: 006 |29: .141
Log model 29:  .001 29 .124
Including all rates », T, d, 3
All data 29: 179 2.9: 517
Positive DRCs only 2.9:  .0282.9: .187
Log model 2.9: .036|2.9: .183
Mean of each firm's DRCs
Including firm rates d, 3
All data B.41: .246 | B.41: .262 | B.62: .186 | B.62: .282
Positive DRCs only B.41: .179 | B.41: .196 | B.62: .035 | B.62: .055
Log model B.41: .094 | B.41: .456 | B.62: .054 | B.62: .387
Median of each firm’s DRCs
Including firm rates d, 3
All data B.41: .366 | B.41: .249 | B.62: .260 | B.62: .373
Positive DRCs only B.41: .100 | B.41: .282 | B.62: .038 | B.62: .049
Log model B.41: .126 | B.41: .211 | B.62: .192 | B.62: .410
Notes:

For each data type and statistical test, this table gives the table reference and the one tail
probability of observing the data obtained, given the null hypothesis.
! Uses all the data.

2 Uses observations with announcements within two weeks of each other only.
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Table B.14: Summary of empirical evidence, hypothesis H5b, %}}—Cﬁ >0

Data type | Market adjusted returns Raw returns
Statistical test Al Two weeks? Al Two weeks?
Comparison of quartiles
All data
t test 2.6: 029 | 2.6: .061
W test 2.6: .038 | 2.6: 070
Mean of each firm’s DRCs
t test B.37: .064 | B.37: .014 | B.64: .077 | B.64: .029
W test B.37: .033 | B.37: .018 | B.64: .036 | B.64: .054
Median of each firm’s DRCs
t test B.37: .064 | B.37: .008 | B.64: .049 | B.64: .009
W test B.37: .020 | B.37: .004 | B.64: .034 | B.64: .031
Regression results
All data
Including rates »,d, 3
All data . 2.11: .039 | 2.11: .077
Positive DRCs only 2.11:  .001 ] 2.11: .047
Log model 2.11:  .000 | 2.11: .034
Including firm rates d, 3
All data 2.11:  .031 | 2.11: .056
Positive DRCs only 2.11: .000 | 2.11: .021
Log model 2.11: .000 { 2.11: .014
Including all rates r,T,d, 3
All data 2.11:  .049 | 2.11: .056
Positive DRCs only 2.11:  .008 | 2.11: .080
Log model 2.11:  .009 | 2.11: .170
Mean of each firm’s DRCs
Including firm rates d, 8
All data B.40: .184 | B.40: .063 | B.63: .168 | B.63: .090
Positive DRCs only B.40: .019 | B.40: .011 | B.63: .012 | B.63: .026
Log model B.40: .067 | B.40: .037 | B.63: .002 | B.63: .012
Median of each firm’s DRCs
Including firm rates d, 3
All data B.40: .249 | B.40: .047 | B.63: .104 | B.63: .036
Positive DRCs only B.40: .043 | B.40: .008 | B.63: .009 | B.63: .008
Log model B.40: .008 | B.40: .029 | B.63: .012 | B.63: .023
Notes:

For each data type and statistical test, this table gives the table reference and the one tail
probability of observing the data obtained, given the null hypothesis.
1 Uses all the data.

2 Uses observations with announcements within two weeks of each other only.
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Table B.15: Summary of empirical evidence, hypothesis H5c, ME(S—CQ >0

Data type | Market adjusted returns Raw returns
Statistical test Al Two weeks? Al Two weeks?
Comparison of quartiles
All data
t test 2.6:  .044 | 2.6: .004
W test 2.6:  .000 2.6: .000
Mean of each firm’s ERCs
t test B.37: .047 | B.37: .064 | B.64: .194 | B.64: .352
W test B.37: .014 | B.37: .009 | B.64: .173 | B.64: .118
Median of each firm’s ERCs
t test B.37: .052 | B.37: .112 | B.64: .172 | B.64: .479
W test B.37: .027 | B.37: .073 | B.64: .077 | B.64: .118
Regression results
All data
Including rates r,d, 8
All data 2.13: .166 | 2.13: .083
Positive ERCs only 2.13: .000 | 2.13: .003
Log model 2.13: .000 | 2.13: .000
Including firm rates d,8
All data 2.13: .166 | 2.13: .083
Positive ERCs only 2,13: .000 } 2.13: .003
Log model 2,13: .000 ; 2.13: .G00O
Including all rates =, T, d, 8 .
All data 2.13: 144§ 2.13: 241
Positive ERCs only 2.13: .008 | 2.13: .117
Log model 2.13: .000 | 2.13: .000
Mean of each firm’s ERCs
Including firm rates d, 8
All data B.39: .161 | B.39: .121 | B.61: .400 | B.61: .374
Positive ERCs only B.39: .057 | B.39: .053 | B.61: .053 | B.61: .012
Log model B.39: .009 | B.39: .103 | B.61: .002 | B.61: .001
Median of each firm’s ERCs
Including firm rates d, 8
All data B.39: .103 | B.39: .112 ; B.61: .154 | B.61: .511
Positive ERCs only B.39: .061 | B.39: .009 | B.61: .077 | B.61: .042
Log model B.39: .000 | B.39: .000 | B.61: .000 | B.61: .000
Notes:

For each data type and statistical test, this table gives the table reference and the one tail
probability of observing the data obtained, given the null hypothesis.
1 Uses all the data.

2 Uses observations with announcements within two weeks of each other only.
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Table B.16: Summary of empirical evidence, hypothesis H6a, Qﬁ@af{&l <0

Data type | Market adjusted returns Raw returns
Statistical test Al Two weeks? Al Two weeks?
@omparison of quartiles
All data
t test 2.7 337|270 .072
W test 2.7 418 |27 .074
Mean of each quarter’s DRCs
t test B.38: .221 | B.38: .109 | B.69: .096 | B.69: .061
W test B.38: .261 | B.38: .149 | B.69: .101 | B.69: .087
Median of each quarter’s DRCs
t test B.38: .384 | B.38: .122 | B.69: .127 | B.69: .053
W test B.38: .304 | B.38: .114 | B.69: .101 | B.69: .064
Regression results
All data
Univariate
All data 2.8: .226| 2.8 .014
Positive DRCs only 2.8 .001]28 .014
Log model 2.8:  .009)| 2.8 .004
Including tax rate T
All data 2.8:  .342| 2.8  .326
Positive DRCs only 2.8: 244 | 2.8 .270
Log model 2.8 .227| 2.8 .116
Including quarter rates d, 3, ¢
All data 2.9: 25429 .022
Positive DRCs only 29 00129 .088
Log model 29: 02629 .053
Including all rates T,d,83,g
All data 2.9:  .363 |29 .326
Positive DRCs only 29: .376 |29 .363
Log model 2.9:  .368|2.9: .154
Notes:

For each data type and statistical test, this table gives the table reference and the one tail
probability of observing the data obtained, given the null hypothesis.

1 Uses all the data.

2 Uses observations with announcements within two weeks of each other only.




s B e e e e - me =

211

Table B.17: Summary of empirical evidence, hypothesis H6a, %Da?igﬁ < 0 continued

Data type
Statistical test

Market adjusted returns
Al Two weeks?

Raw returns
ANt Two weeks?

Regression resulis
Mean of each quarter’s DRCs

Univariate
All data
Positive DRCs only
Log model

Including tax rate T
All data
Positive DRCs only
Log model

B.46: .209 | B.46: .016
B.46: .099 | B.46: .023
B.46: .091 | B.46: .052

B.47: .250 | B.47: .330
B.4T: .480 | B.47: .291
B.4T: .596 | B.4T: .266

B.67: .0838 { B.67: .008
B.67: .059 | B.67: .027
B.67: .052 | B.67: .052

B.71: .378 | B.71: .654
B.71: .143 | B.71: .872
B.71: .081 | B.71: .807

Median of each quarter’s DRCs
Univariate
All data
Positive DRCs only
Log model
Including tax rate T
All data
Positive DRCs only
Log model

B.46: .216 | B.46: .011
B.46: .024 | B.46: .014
B.46: .051 | B.46: .013

B.47: .360 | B.47: .206
B.47: .316 | B.47: .372
B.4T: 290 | B4T: .274

B.67: .052 | B.67: .003
B.67: .001 | B.67: .012
B.67: .074 | B.67: .056

B.71: .493 | B.71: .546
B.71: .309 | B.71: .869
B.71: .876 | B.71: .880

Notes:
1 Uses all the data.

% Uses observations with announcements within two weeks of each other only.
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Table B.18: Summary of empirical evidence, hypothesis H6b, 24(DRCy) <0

ar

Data type
Statistical test

Market adjusted returns
Al Two weeks?

Raw returns
Al Two weeks?

Comparison of quartiles

All data
t test
W test

Mean of each quarter’s DRCs
t test
W test

Median of each quarter’s DRCs
t test
W test

2.7:  .061 | 2.7: .061
270 134 | 2.7: 222

B.38: .084 | B.38: .073
B.38: .101 | B.38: .014

B.38: .197 | B.38: .266
B.38: .351 | B.38: .222

B.69: .020 | B.69: .017
B.69: .028 | B.69: .014

B.69: .140 | B.69: .154
B.69: .126 | B.69: .222

Regression results
All data

Univariate
All data
Positive DRCs only
Log model

Including tax rate T
All data
Positive DRCs only
Log model

Including quarter rates d,3,¢
All data
Positive DRCs only
Log model

Including all rates T,d, 8, g
All data
Positive DRCs only
Log model

2.10: .027 | 2.10: .089
2,10: .000 | 2.10: .000
2.10: .000 | 2.10: .000

2.10: 454 | 2.10: .670
2.10: .409 | 2.10: .534
2.10:  .749 | 2.10: .909

2,11:  .038 | 2.11: .121
2.11:  .000 | 2.11: .000
2,11: .000 | 2.11: .000

2.11: .516 | 2.11: .711
2.11: 516 | 2.11: .546
2.11: 830 | 2.11: .900

Notes:

For each data type and statistical test, this table gives the table reference and the one tail
probability of observing the data obtained, given the null hypothesis.

1 Uses all the data.

% Uses observations with announcements within two weeks of each other only.
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Table B.19: Summary of empirical evidence, hypothesis H6b, ﬂ@‘—f—&l < 0 continued

Data type | Market adjusted returns Raw returns
Statistical test Al Two weeks? Al Two weeks?
Regression results
Mean of each quarter’s DRCs
Univariate
All data B.44: .046 | B.44: .070 | B.68: .007 | B.68: .011
Positive DRCs only B.44: .007 | B.44: .019 | B.68: .003 | B.68: .001
Log model B.44: .042 | B.44: .053 | B.68: .009 | B.68: .016
Including tax rate T
All data B.45: .510 | B.45: .618 | B.72: .426 | B.72: .578
Positive DRCs only B.45: .129 | B.45: .537 | B.72: .178 | B.72: .356
Log model B.45: .097 | B.45: .834 | B.72: .134 | B.72: .727
Median of each quarter’s DRCs
Univariate
All data B.44: .120 | B.44: .252 | B.68: .137 | B.68: .158
Positive DRCs only B.44: 071 | B.44: .079 | B.68: .028 | B.68: .096
Log model B.44: .571 | B.44: .206 | B.63: .111 | B.68: .304
Including tax rate T
All data B.45: .714 | B.45: .737 | B.72: .556 | B.72: .653
Positive DRCs only B.45: .519 | B.45: .549 | B.72: .218 | B.72: .670
Log model B.45: .252 | B.45: .932 | B.72: .118 | B.72: .931
Notes:

! Uses all the data.

2 Uses observations with announcements within two weeks of each other only.
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Table B.20: Summary of empirical evidence, hypothesis Héc, a—'ﬂ%i}il <0

Data type

Market adjusted returns

Raw returns

Statistical test Al Two weeks? Al Two weeks?
Comparison of quartiles
All data
t test 2.7 .69 | 2.7: 524
W test 2,72 948 | 2.7:  .997
Mean of each quarter’s DRCs
t test B.38: .451 | B.38: .563 | B.69: .476 | B.69: .511
W test B.38: .500 | B.38: .649 | B.69: .399 | B.69: .551
Median of each quarter’s DRCs
t test B.38: .951 | B.38: .9838 | B.69: .811 | B.69: .916
W test B.38: .920 | B.38: .980 | B.69: .649 | B.69: .958
Regression results
All data
Univariate
All data 2.12: 267 2.12: .204
Positive DRCs only 2.12:  .000 | 2.12: .002
Log model 2.12:  .009 | 2.12: .143
Including tax rate T
All data 2.12:  .926 | 2.12: .872
Positive DRCs only 2.12: .887 | 2.12: .778
Log model 2.12:  .984 | 2.12: 971
Including quarter rates d,8,g
All data 2.13:  .268 | 2.13: .202
Positive DRCs only 2.13: .001 | 2.13: .003
Log model 2.13: .026 | 2.13: .199
Including all rates T, d, 8, ¢
All data 213 .926 | 2.13: .876
Positive DRCs only 2.13: .8911f213: .774
Log model 2.13: 987 | 2.13: .961
Notes:

For each data type and statistical test, this table gives the table reference and the one tail
probability of observing the data obtained, given the null hypothesis.

1 Uses all the data.

2 Uses observations with announcements within two weeks of each other only.
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Table B.21: Summary of empirical evidence, hypothesis H6c, M%C‘l < 0 continued

Data type | Market adjusted returns Raw returns
Statistical test Al Two weeks? Al Two weeks?
Regression results
Mean of each quarter’s ERCs
Univariate
All data B.42: .237 | B.42: .271 | B.66: .261 | B.66: .272
Positive ERCs only B.42: .096 | B.42: .220 | B.66: .081 | B.66: .166
Log model B.42: .262 | B.42: .482 | B.66: .009 | B.66: .207
Including tax rate T'
All data B.43: .832 | B.43: .803 | B.70: .886 | B.70: .861
Positive ERCs only B.43: .704 | B.43: .791 | B.70: .763 | B.70: .762
Log model B.43: .477 | B.43: .689 | B.70: .624 | B.70: .678
Median of each quarter’s ERCs
Univariate
All data B.42: .960 | B.42: .982 { B.66: .809 | B.66: .843
Positive ERCs only B.42: .924 | B.42: .876 | B.66: .736 | B.66: .670
Log model B.42: .840 | B.42: .850 | B.66: .296 | B.66: .563
Including tax rate T
All data B.43: .976 | B.43: .996 | B.70: .947 | B.70: .962
Positive ERCs only B.43: .963 | B.43: .968 | B.70: .958 | B.70: .758
Log model B.43: .556 | B.43: .972 | B.70: .754 | B.70: .548
Notes:

1 Uses all the data.

2 Uses observations with announcements within two weeks of each other only.
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Table B.22: Summary of empirical evidence, hypothesis H7a, MD{.J,;E.{—CQ <0

Data type | Market adjusted returns Raw returns
Statistical test At Two weeks? Al Two weeks?
Comparison of quartiles
All data
t test 2.7 207 | 2.7 .038
W test 2.7 .269 [ 2.7:  .034
Mean of each quarter’s DRCs
t test B.38: .167 | B.38: .064 | B.69: .030 | B.69: .020
W test B.38: .216 | B.38: .047 | B.69: .026 | B.69: .021
Median of each quarter’s DRCs
t test B.38: .218 | B.38: .096 | B.69: .056 | B.69: .022
W test B.38: .064 | B.38: .059 | B.69: .052 | B.69: .021
Regression results
All data
Including interest rate r
All data 2.8: 474128 244
Positive DRCs only 2.8: .122 | 28: 294
Log model 2.8 .314 | 2.8: .52l
Including all rates »,d,3,¢
All data 2.9: 470 2.9:  .266
Positive DRCs only 2.9: .0762.9: .289
Log model 2.9:  .230)29: .527
Mean of each quarter’s DRCs
Including interest rate r
All data B.47: .566 | B.47: .334 | B.7T1: .267 | B.71: .068
Positive DRCs only B.47: .158 | B.47: .652 | B.71: .441 | B.71: .081
Log model B.47: .131 | B.47: .692 | B.71: .463 | B.71: .114
Median of each quarter’s DRCs
Including interest rate r
All data B.47: 487 | B.4T: .522 | B.71: .229 | B.71: .109
Positive DRCs only B.47: .317 | B47: .379 | B.71: .156 | B.7T1: .093
Log model B.47: .211 | B.47: .394 | B.7T1: .036 | B.71: .067
Notes:

For each data type and statistical test, this table gives the table reference and the one tail
probability of observing the data obtained, given the null hypothesis.

1 Uses all the data.

2 Uses observations with announcements within two weeks of each other only.
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Table B.23: Summary of empirical evidence, hypothesis H7b, M% <0

T
Data type | Market adjusted returns Raw returns
Statistical test Al Two weeks? Al Two weeks?
Comparison of quartiles
Al data
t test 27: 04127 .104
W test 2.7:  .064 |27 .204
Mean of each quarter’s DRCs
t test B.38: .061 | B.38: .094 | B.69: .016 | B.69: .021
W test B.38: .064 | B.38: .020 | B.69: .016 | B.69: .007
Median of each quarter’s DRCs
t test B.38: .110 | B.38: .186 | B.69: .123 | B.69: .127
W test B.38: .186 | B.38: .088 | B.69: .094 | B.69: .136
Regression results
All data
Including interest rate r
All data 2.10:  .246 | 2.10: .177
Positive DRCs only 2.10: .041 | 2.10: .053
Log model 2.10: .002 | 2.10: .001
Including all rates r,d, 8, ¢ '
All data 2.11:  .230 2.11: 171
Positive DRCs only 2.11: .040 | 2.11: .064
Log model 2.11: .002 | 2.11: .00t
Mean of each quarter’s DRCs
Including interest rate r
All data B.45: .234 | B.45: .192 | B.72: .193 | B.72: .121
Positive DRCs only B.45: .616 | B.45: .272 | B.72: .476 | B.72: 127
Log model B.45: .691 | B.45: .063 | B.72: .514 | B.72: .071
Median of each quarter’s DRCs
Including interest rate r
All data B.45: .146 | B.45: .167 | B.72: .258 | B.72: .193
Positive DRCs only B.45: .296 | B.45: .289 | B.72: .571 | B.72: .257
Log model B.45: .769 | B.45: .032 | B.72: .682 | B.72: .069
Notes:

For each data type and statistical test, this table gives the table reference and the one tail
probability of observing the data obtained, given the null hypothesis.
! Uses all the data.

% Uses observations with announcements within two weeks of each other only.

T, R v— I WY L= L B
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Table B.24: Summary of empirical evidence, hypothesis H7c,

Y ERCx )
oT

<0

Data type | Market adjusted returns Raw returns
Statistical test Al Two weeks? Al Two weeks?
Comparison of quartiles
All data
t test 2.7 154 2.7 .153
W test 27 807127  .920
Mean of each quarter’s ERCs
t test B.38: .186 | B.38: .236 | B.69: .186 | B.69: .199
W test B.38: .318 | B.38: .604 | B.69: .247 | B.69: .437
Median of each quarter’s ERCs
t test B.38: .889 | B.38: .916 | B.69: .793 | B.69: .814
W test B.38: .753 | B.38: .886 | B.69: .682 | B.69: .679
Regression results
All data
Including interest rate r
All data 2.12: .040 | 2.12: .070
Positive ERCs only 2.12: .004 | 2.12: .027
Log model 2.12:  .000 | 2.12: .003
Including all rates »,d,3,¢
All data 2.13:  .041 | 2.13: .067
Positive ERCs only 2.13: .004 | 2.13: .029
Log model 2.13: .000 | 2.13: .006
Mean of each quarter’s ERCs
Including interest rate r
All data B.43: .105 | B.43: .140 | B.70: .071 | B.70: .090
Positive ERCs only B.43: .152 | B.43: .101 | B.70: .094 | B.70: .123
Log model B.43: .458 | B.43: .256 | B.70: .108 | B.70: .203
Median of each quarter’s ERCs
Including interest rate r
All data B.43: .112 | B.43: .043 | B.70: .137 | B.70: .114
Positive ERCs only B.43: .118 | B.43: .077 | B.70: .082 | B.70: .321
Log model B.43: 571 | B.43: .044 | B.70: .147 | B.70: .522
Notes:

For each data type and statistical test, this table gives the table reference and the one tail
probability of observing the data obtained, given the null hypothesis.

1 Uses all the data.

2 Uses observations with announcements within two weeks of each other only.
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Table B.25: Descriptive statistics for firm rates and response coeflicients

Mean StD Prob0 Probl Q1 Q2 Q3 Prob2 Prob3 Obs
Payout rate 0.483 1.879 0.360 0.494 0.641 270
Beta 0.878 0.337 0.664 0.934 1.108 270
Growth rate 1.014 0.016 1.007 1.014 1.024 270
Mean ERCy 1.384 7.556 .0029 4048 -1.312 0.844 3.066 .0004 5305 270
Median ERCoq 0.622 2.003 .0001 0021 -0.032 0.248 0.736 .0001 .0001 270
Mean DRC, 11.432 40.953 .0001 .0001 -3.376 6.540 25.754 .0001 .0001 266
Median DRCo 8,763 33.624 .0001 .0002 -2,161 3.869 18.650 .0001 .0001 266
Mean ERC; 1.907 11.479 0195 2641 -1.841 0.506 3.601 0217 6203 201
Median ERC, 1.442 7.198 .0050 3849 -0.141 0.273 1.226 .0001 .0001 201
Mean DRC, 11.422 40.581 .0017 0040 -2.519 5.564 22.894 .0001 .0001 130
Median DRCy 11.584 41.608 0019 .0044 -3.697 4,300 19.991 .0001 .0009 130
Mean ERC, -0.137 10.270 8537 1276 -1.683 0.363 1.986 1901 .0119 191
Median ERC, 0.088 5.546 8272 .0241 -0.499 0.104 0.711 .1308 .0001 191
Mean DRC; 8.228 52.864 .0522 0877 -5.721 6.379 20.194 .0005 .0026 158
Median DRC, 7.108 49.621 .0737 .1238 -5.290 3.461 18.818 .0006 0059 158
When data restricted to announcements being within two weeks of each other
Mean ERCo 1.788 10.302 0095 .2501 -1.397 0.829 3.940 0004 7535 227
Median ERCy 0.873 4,199 .0020 6501 -0.137 0.220 1.049 .0001 .0001 227
Mean DRCy 12.192 52.330 0012 .0030 -8.151 6.030 24.923 .0002 .0012 198
Median DRG, 10.162  44.596 .0016 .0043 -5.737 4.363 21.780 .0001 .0007 198
Mean ERC; 1.619 14.126 .1208 5516 -2.422  0.487 3.586 .0867 3979 185
Median ERC, 1.221 8.698 .0578 .7303 -0.389  0.147 1.032 .0060 .0001 185
Mean DRC, 10.172 29.878 0107 .0207 -9.862 3.682 25.276 0292 0875 60
Median DRC, 9.73¢ 31.212 .0188 0342 -8.824 3.463 20.047 .0511 .1159 60
Mean ERC; -0.447 14.706 1282 .2620 -1.272 0.363 2.382 .2283 0727 131
Median ERC; 0.476 10.533 .6062 5697 -0.962 0.191 1.358 2265 0003 131
Mean DRC» 5.292 71.201 4120 5056 | -10.063 4.883 19.176 0564 1266 123
Median DRC; 5.388 70.164 3961, .4893 -5.737 3.459 21.780 0112 .0438 123
Notes:

Teble provides the mean, the standard deviation, the (two tail) probability of observing the mean given the null
hypothesis that the mean is zero (Prob0) or one (Prob1), the first, second, and third quartiles, the (two tail) probability
of observing the median given the null hypothesis that the median is zero (Prob2) or one (Prob3), and the number
of observations, and the reference for each response coefficient. ERCo and DRCy are calculated without regard to
the relative timing of the announcements, ERC; and DRC> are calculated from the observations in which earnings
are announced before dividends, and ERC; and DRC; are calculated from the observations in which earnings are
announced after dividends. Mean ERC and DRC are the means of the quarterly ERC and DRC for the firm; median
ERC and DRC are the medians of the quarterly ERC and DRC for the firm.

Proxies:

Returns are two day returns over the announcement window less the market return.

Earnings are unexpected earnings scaled by firm value at the end of the quarter. Expected earnings are the prior
quarter earnings plus the change in the same quarter a year ago.

Dividends are unexpected dividends scaled by firm value at the end of the quarter. Expected dividends are the prior
quarter dividends plus the change in the same quarter a year ago.

The payout rate is calculated as the dividends paid out in 1980 to 1987 divided by net income for 1980 to 1987.
Beta is calculated by regressing 1980 to 1987 monthly returns on the CRSP equal weighted market returns.

The growth rate is calculated by regressing the logarithm of quarterly dividends for 1980 to 1987 on time.
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Table B.26: Descriptive statistics for quarter rates and response coefficients

Mean St D Prob0 Probl Q1 Q2 Q3 Prob2 Prob3 Obs

Interest rate 11.037  2.166 9.120 11.120 12.450

Mean ERCy 1.327 2.487 .0101 .5002 | -0.463 0.668 2.074 .0081 .8153
Median ERCq 0.277 0.236 .0001 .0001 ; 0.117 0.214 0.423 .0001 .0001
Mean DRCyp 12.258 13.5696 .0001 .0002 | 1.280 11.796 16.013 .0001 .0001
Median DRCy 5.319 5.724 .0001 .0006 ; 1.482 5.506 7.614 .0001 .0002

Mean ERC, ©1.751  4.084 .0348 .3484 | -0.721  1.322 2.673 .0317 .5740
Median ERC, 0.320 0.386 .0002 .0001 | 0.127 0.218 0.373 .0001 .0001
Mean DRC; 11.819 20.106 .0051 .0096 | -6.380 9.962 18.809 .0048 .0096
Median DRC, 5.986 10.051 .0047 .0160 | 1.482 6.363 9.973 .0016 .0048

Mean ERC, 0.684 2.801 .2157 .5630 | -1.149 0.484 2.306 .2564 .3972
Median ERC, 0.244 0.277 .0001 .0001 { 0.051 0.204 0.373 .0001 .0001
Mean DRC, 8.768 19.132 .0249  .0447 | 0.420 10.419 20.556 .0194 .0411
Mediar DRC, 3.509 9.420 .0639 .1782 | -1,302 3.063 8.109 .0667 .2178

When data restricted to announcements being within two weeks of each other

Mean ERCy 1.947 4408 .0301 .2746 | -0.954 1.096 3.108 .0276 .6398
Median ERCp 0.297  0.374 .0003 .0001 | 0.033 0.128  0.440 .0001 .0001
Mean DRCy 14.316 21.092 .0016 .0029 | -0.702 11.671 18.862 .0010 .0027
Median DRCy 7.438 9.502 0004 .0016 | 1.860 6.652 11.452 0001 .0003

Mean ERC; 2.552  5.184 .0167 .1318 | -0.564 2,170 4.676 .0057 .1677
Median ERC, 0.361 0.451 .0003 .0001 | -0.003 0.236 0.676 .0001 .0001
Mean DRC; 16.757 30.864 .0121 .0175 | -2.057 7.306 28.441 .0139 .02T1
Median DRC, | 16.188 30.403 .0136 .0198 | 2.222 8.670 26.328 .0020 .0039

Mean ERC, 1.03¢ 6.647 4264 9793 | -3.590  0.686 4.623 .673T  .6567
Median ERC, 0.25¢ 0.732 .0829 .0001 ; -0.016 0.118 0.279 .0317 .0001
Mean DRC, 7.552 23.8909 1126 .1662 | -2.416  2.869 23.089 .0790 .1263
Median DRC, 4,671 12.269 .0586 .1321 | -0.309  3.089  9.307 .0122 .0594

Notes:

Table provides the mean, the standard deviation, the (two tail) probability of observing the mean
given the null hypothesis that the mean is zero (Prob0) or one (Probl), the first, second, and
third quartiles, the (two tail) probability of observing the median given the null hypothesis that
the median is zero (Prob2) or one (Prob3), and the number of observations, and the reference for
each response coefficient. ERCy and DRCy are calculated without regard to the relative timing of
the announcements, ERC; and DRC; are calculated from the observations in which earnings are
announced before dividends, and ERC; and DRC; are calculated from the observations in which
earnings are announced after dividends. Mean ERC and DRC are the means of the firm ERC and
DRC for the quarter; median ERC and DRC are the medians of the firm ERC and DRC for the
quarter.

Proxies:

Returns are two day returns over the announcement window less the market return.

Earnings are unexpected earnings scaled by firm value at the end of the quarter. Expected earnings
are the prior quarter earnings plus the change in the same quarter a year ago.

Dividends are unexpected dividends scaled by firm value at the end of the quarter. Expected
dividends are the prior quarter dividends plus the change in the same quarter a year ago.

The interest rate is the yield on 10 year government bonds.
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Table B.27: Evidence on the effect of the relative timing of dividend and earnings

announcements on the dividend and earnings response coefficients

Case & # of Returns Earnings Dividends | Intercept Response | Adjusted White’s
observations | measured at measured at measured at coefficient R? x2
ERCq 0 + :
2.1, 2.2 2.1, 2.2 0.0013 0.041 .0039 .190

7287 .000 .000
ERC, 0 +

2.1 2.1 0.0009 0.041 .0019 .981
3403 .086 .003
ERC;, 0 1

2.2 2.2 0.0003 0.054 .0089 .210
2489 573 .000
DRCy 0 +

2.1,2.2 2.1,2.2 0.0019 1.793 .0050 .082

7287 .000 .000
DRC, 0 +

2.1 2.1 0.0010 1.466 .0054 .200
2489 .046 .000
DRC, 0 +

2.2 2.2 0.0021 2.186 .0049 .053
3403 .000 .000

Notes:

First row of each set of three gives the prediction, second row gives the regression coefficient, third
row gives the value of the one tail t test, i.e., the probability of observing the coefficient obtained
given the null hypothesis that the parameter estimate is zero. (The intercept tests are two tail).
ERCy and DRCy are calculated without regard to the relative timing of the announcements, ERC,
and DRC; are calculated from the observations in which earnings are announced before dividends,
and ERC; and DRC; are calculated from the observations in which earnings are announced after
dividends.

Proxies:

Returns are two day returns over the announcement window less the market return.

Earnings are unexpected earnings scaled by firm value at the end of the quarter. Expected earnings
are the prior quarter earnings plus the change in the same quarter a year ago.

Dividends are unexpected dividends scaled by firm value at the end of the quarter. Expected
dividends are the prior quarter dividends plus the change in the same quarter a year ago.
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Table B.28: Evidence on the effect of the relative timing of dividend and earnings
announcements on the dividend and earnings response coefficients, when announce-

ments are made within 2 weeks of each other

Case & # of | Returns Earnings Dividends | Intercept Response | Adjusted White’s
observations | measured at measured at measured at coefficient R? x?
ERCy 0 +
2.1, 2.2 2.1,2.2 0.0016 0.033 .0024 421
4224 .002 .000
ERC, 0 +
2.1 21 0.0004 0.048 .0024 .488
2095 .608 .007
ERC, 0 1
2.2 2.2 0.0003 0.039 .0032 .503
734 764 .034
DRCq 0 +
2.1,2.2 2.1, 2.2 0.0023 2.269 .0062 .037
4224 .000 .000
DRC, 0 +
2.1 2.1 -0.0001 3.748 0236 .206
734 924 .000
DRC, 0 +
2.2 2.2 0.0027 1.563 .0018 321
2095 .000 .014
Notes:

First row of each set of three gives the prediction, second row gives the regression coefficient, third
row gives the value of the one tail ¢ test, i.e., the probability of observing the coefficient obtained
given the null hypothesis that the parameter estimate is zero. (The intercept tests are two tail).
ERC; and DRC are calculated without regard to the relative timing of the announcements, ERC;
and DRC, are calculated from the observations in which earnings are announced before dividends,
and ERC; and DRC; are calculated from the observations in which earnings are announced after
dividends.

Proxies:

Returns are two day returns over the announcement window less the market return.

Earnings are unexpected earnings scaled by firm value at the end of the quarter. Expected earnings
are the prior quarter earnings plus the change in the same quarter a year ago.

Dividends are unexpected dividends scaled by firm value at the end of the quarter. Expected
dividends are the prior quarter dividends plus the change in the same quarter a year ago.
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Table B.29: Evidence on the effect of the relative timing of dividend and earnings
announcements on the dividend and earnings response coefficients, when unexpected

amounts less than .0001 set to zero

Case & # of Returns Earnings Dividends | Intercept Response | Adjusted White’s
observations | measured at measured at measured at coefficient R? x?
ERGC, 0 +
2.1,2.2 2.1,2.2 0.0013 0.041 .0039 .190
7287 .000 .000
ERC, 0 +
2.1 2.1 0.0009 0.041 .0019 .981
3403 .086 .003
ERC, 0 1
2.2 2.2 0.0003 0.054 .0089 210
2489 573 .000
DRCy 0 +
2.1,2.2 2.1, 2.2 0.0019 1.793 .0050 .082
7287 .000 .000
DRC,; 0 +
2.1 2.1 0.0010 1.466 .0054 .200
2489 .046 .000
DRC, 0 +
2.2 2.2 0.0021 2.184 .0049 .054
3403 .000 .000
Notes:

First row of each set of three gives the prediction, second row gives the regression coefficient, third
row gives the value of the one tail t test, i.e., the probability of observing the coefficient obtained
given the null hypothesis that the parameter estimate is zero. (The intercept tests are two tail).
ERC; and DRCy are calculated without regard to the relative timing of the announcements, ERC,
and DRC; are calculated from the observations in which earnings are announced before dividends,
and ERC; and DRC; are calculated from the observations in which earnings are announced after
dividends.

Proxies:

Returns are two day returns over the announcement window less the market return.

Earnings are unexpected earnings scaled by firm value at the end of the quarter. Expected earnings
are the prior quarter earnings plus the change in the same quarter a year ago.

Dividends are unexpected dividends scaled by firm value at the end of the quarter. Expected
dividends are the prior quarter dividends plus the change in the same quarter a year ago.
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Table B.30: Evidence on the effect of the relative timing of dividend and earnings
announcements on the dividend and earnings response coefficients, when announce-

ments are made within 2 weeks of each other and when unexpected amounts less than

.0001 set to zero
Case & # of Returns Earnings Dividends | Intercept Response | Adjusted White’s
observations | measured at measured at measured at coefficient R? x?
ERCq 0 +
2.1, 2.2 2.1,2.2 0.0016 0.033 .0024 421
4224 .002 .000
ERC, 0 +
2.1 2.1 0.0004 0.048 .0024 .488
2095 .608 .007
ERC, 0 1
2.2 2.2 0.0003 0.039 .0032 .502
734 764 .034
DRCy 0 +
2.1, 22 2.1,2.2 0.0023 2.267 .0061 .037
4224 .000 .000
DRC, 0 +
2.1 2.1 -0.0001 3.746 0228 .206
734 924 .000
DRC, 0 +
2.2 2.2 0.0027 1.557 .0018 323
2095 .000 .014
Notes:

First row of each set of three gives the prediction, second row gives the regression coefficient, third
row gives the value of the one tail t test, i.e., the probability of observing the coefficient obtained
given the null hypothesis that the parameter estimate is zero. (The intercept tests are two tail).
ERCp and DRCy are calculated without regard to the relative timing of the announcements, ERC,
and DRC; are calculated from the observations in which earnings are announced before dividends,
and ERC; and DRC; are calculated from the observations in which earnings are announced after
dividends.

Proxies:

Returns are two day returns over the announcement window less the market return.

Earnings are unexpected earnings scaled by firm value at the end of the quarter. Expected earnings
are the prior quarter earnings plus the change in the same quarter a year ago.

Dividends are unexpected dividends scaled by firm value at the end of the quarter.
dividends are the prior quarter dividends plus the change in the same quarter a year ago.

Expected




225

Table B.31: Evidence on the effect of the relative timing of dividend and earnings
announcements on the dividend and earnings response coefficients, when unexpected
amounts less than .0001 set to zero: average of 27 cross sectional regressions, up to

270 observations each

Case Returns Earnings Dividends Intercept Response coefficient
measured at measured at measured at | mean median | mean median
0 0 + +
ERGC, 2.1, 2.2 2.1, 2.2 0.0013 0.0014 | 0.079 0.043
.052 .039 .000 .000
0 0 + +
ERC, 2.1 2.1 0.0008 0.0003 | 0.124 0.059
304 .358 .004 .001
0 0 1 1
ERC, 2.2 2.2 0.0004 0.0010 | 0.138 0.086
.553 424 .000 .000
0 0 + +
DRC, 2.1, 2.2 2.1,2.2 0.0019 0.0014 | 4.548 4,292
.000 .000 .000 .000
0 0 + +
DRC, 2.1 21 0.0012 0.0011 | 2.171 1.597
.035 .034 .064 024
0 0 + +
DRC, 2.2 2.2 0.0021 0.0018 | 4.978 2.566
.001 .000 .000 .000
Notes:

First row of each set of three gives the prediction, second row gives the regression coefficient,
third row gives the probability of observing the coefficient obtained given the null hypothesis
that the parameter estimate is zero. Tests of means are t tests: two tail tests for the
intercepts, one tail tests for the response coefficients. Test of medians are nonparametric
sign tests: two tail tests for the intercepts, one tail tests for the response coefficients.
ERCg and DRCy are calculated without regard to the relative timing of the announcements,
ERC; and DRC, are calculated from the observations in which earnings are announced be-
fore dividends, and ERC; and DRC; are calculated from the observations in which earnings
are announced after dividends.

Proxies:

Returns are two day returns over the announcement window less the market return.
Earnings are unexpected earnings scaled by firm value at the end of the quarter. Expected
earnings are the prior quarter earnings plus the change in the same quarter a year ago.
Dividends are unexpected dividends scaled by firm value at the end of the quarter. Expected
dividends are the prior quarter dividends plus the change in the same quarter a year ago.
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Table B.32: Evidence on the effect of the relative timing of dividend and earnings
announcements on the dividend and earnings response coefficients, when announce-
ments are made within 2 weeks of each other and when unexpected amounts less than

.0001 set to zero: average of 27 cross sectional regressions, up to 270 observations

each
Case Returns Earnings Dividends Intercept Response coefficient
measured at measured at measured at | mean median [ mean median
0 0 + +
ERCp 2.1, 2.2 2.1,2.2 0.0014 0.0014 | 0.069 0.036
.034 .056 .003 .001
0 0 + +
ERC, 2.2 2.1 0.0003 0.0004 | 0.148 0.083
647 527 .002 .001
0 0 1 1
ERC, 2.2 2.2 0.0001 0.0008 | 0.124 0.039
931 .657 .013 026
0 0 + +
DRCo 2.1, 2.2 2.1,2.2 0.0023 0.0021 | 7.012 4.756
.000 .000 000 .000
0 0 + +
DRC, 2.1 2.1 0.0004 0.0016 | 9.602 2.286
.660 .590 .006 .008
0 0 + +
DRC, 2.2 2.2 0.0026 0.0028 | 6.066 2.818
.001 .001 004 .004
Notes:

First row of each set of three gives the prediction, second row gives the regression coefficient,
third row gives the probability of observing the coefficient obtained given the null hypothesis
that the parameter estimate is zero. Tests of means are t tests: two tail tests for the
intercepts, one tail tests for the response coefficients. Test of medians are nonparametric
sign tests: two tail tests for the intercepts, one tail tests for the response coefficients.
ERCo and DRCy are calculated without regard to the relative timing of the announcements,
ERC; and DRC; are calculated from the observations in which earnings are announced be-
fore dividends, and ERC; and DRC; are calculated from the observations in which earnings
are announced after dividends.

Proxies:

Returns are two day returns over the announcement window less the market return.
Earnings are unexpected earnings scaled by firm value at the end of the quarter. Expected
earnings are the prior quarter earnings plus the change in the same quarter a year ago.
Dividends are unexpected dividends scaled by firm value at the end of the quarter. Expected
dividends are the prior quarter dividends plus the change in the same quarter a year ago.
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Table B.33: Evidence on the effect of the relative timing of dividend and earnings
announcements on the dividend and earnings response coefficients, when unexpected
amounts less than .0001 set to zero: average of up to 270 times series regressions, up

to 27 observations each

Case & # of Returns Earnings Dividends Intercept Response coefficient
observations | measured at measured at measured at | mean median | mean median
ERGCy 0 0 + +

2.1,2.2 2.1, 2.2 0.0013 0.0011 | 0.564 0.173

270 .001 .001 .000 .000
ERC; 0 0 + +

2.1 2.1 0.0006  0.0013 | 0.890 0.218

201 .556 .309 .000 .000
ERC, 0 0 1 1

2.2 2.2 0.0006  0.0007 | 0.569 0.049

191 .542 .364 .002 .000
DRCy 0 0 + +

2.1,2.2 2.1,2.2 0.0018  0.0019 | 6.669 5.276

270 .000 .000 .000 .000
DRC, 0 0 + +

2.1 2.1 -0.0003 0.0003 | 8.231 0.000

191 704 .637 .000 .000
DRC, 0 0 + +

2.2 2.2 0.0026  0.0022 | 4.677 0.000

201 .019 .000 .064 .999

Notes:

First row of each set of three gives the prediction, second row gives the regression coefficient, third
row gives the probability of observing the coefficient obtained given the null hypothesis that the
parameter estimate is zero. Tests of means are t tests: two tail tests for the intercepts, one tail tests
for the response coefficients. Test of medians are nonparametric sign tests: two tail tests for the
intercepts, one tail tests for the response coefficients.

ERCy and DRCy are calculated without regard to the relative timing of the announcements, ERC;
and DRC; are calculated from the observations in which earnings are announced before dividends,
and ERC; and DRC, are calculated from the observations in which earnings are announced after
dividends. ‘

Proxies:

Returns are two day returns over the announcement window less the market return,

Farnings are unexpected earnings scaled by firm value at the end of the quarter. Expected earnings
are the prior quarter earnings plus the change in the same quarter a year ago.

Dividends are unexpected dividends scaled by firm value at the end of the quarter. Expected
dividends are the prior quarter dividends plus the change in the same quarter a year ago.

e o g - —
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Table B.34: Evidence on the effect of the relative timing of dividend and earnings
announcements on the dividend and earnings response coefficients, when announce-
ments are made within 2 weeks of each other and when unexpected amounts less than

0001 set to zero: average of up to 270 times series regressions, up to 27 observations

each
Case & # of Returns Earnings Dividends Intercept Response coefficient
observations | measured at measured at measured at | mean median | mean median
ERCy 0 0 + +
2.1,2.2 2.1, 2.2 0.0016  0.0010 | 0.524 0.153
227 011 .012 .000 .000
ERC, ‘ 0 0 + +
2.1 2.1 0.0004 0.0006 | 0.854 0.184
185 .659 .566 .000 .009
ERC, 0 0 1 1
2.2 2.2 0.0002 0.0013 | 0.928 0.036
131 .896 .402 .012 .000
DRC,y 0 0 + +
2.1,2.2 2.1, 2.2 0.0024 0.0028 | 6.133 0.606
227 .000 .000 .009 .000
DRGC, 0 0 + +
2.1 2.1 -0.0004 0.0012 | 6.776 0.000
131 .824 575 .007 .994
DRC, 0 0 + +
2.2 2.2 0.0029  0.0022 | 4.928 - 0.000
185 .006 .000 .064 .992
Notes:

First row of each set of three gives the prediction, second row gives the regression coefficient, third
row gives the probability of observing the coefficient obtained given the null hypothesis that the
parameter estimate is zero. Tests of means are t tests: two tail tests for the intercepts, one tail tests
for the response coefficients. Test of medians are nonparametric sign tests: two tail tests for the
intercepts, one tail tests for the response coefficients.

ERCp and DRCy are calculated without regard to the relative timing of the announcements, ERCy
and DRC; are calculated from the observations in which earnings are announced before dividends,
and ERC; and DRC, are calculated from the observations in which earnings are announced after
dividends.

Proxies:

Returns are two day returns over the announcement window less the market return.

Earnings are unexpected earnings scaled by firm value at the end of the quarter. Expected earnings
are the prior quarter earnings plus the change in the same quarter a year ago.

Dividends are unexpected dividends scaled by firm value at the end of the quarter. Expected
dividends are the prior quarter dividends plus the change in the same quarter a year ago.
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Table B.35: Evidence on the effect of the relative timing of dividend and earnings
announcements on the dividend and earnings response coefficients, when unexpected

amounts less than .0001 set to zero and the origin included in the data: average of

up to 270 times series regressions, up to 28 observations each

Case & #.of Returns Earnings Dividends Intercept Response coefficient
observations | measured at measured at measured at | mean median | mean median
ERCy 0 0 + +

2.1,2.2 2.1, 2.2 0.0012 0.0011 | 0.564 0.173

270 .001 .001 .000 .000
- ERC, 0 0 + +

2.1 2.1 0.0008 0.0010 | 1.377 0.270

201 .184 073 .002 .000
ERC, 0 0 1 1

2.2 2.2 0.0002 0.0000 | 0.792 0.166

191 703 524 .006 .000
DRCop 0 0 + +

2.1,2.2 2.1, 2.2 0.0018 0.0018 | 6.720 5.317

270 .000 .000 .000 .000
DRC, 0 0 + +

2.1 2.1 0.0000 0.0001 | 6.903 0.000

191 .964 AT7 .001 .000
DRC, 0 0 + +

2.2 2.2 0.0021 0.0021 | 4.176 0.000

201 .002 .000 .078 .999

Notes:

First row of each set of three gives the prediction, second row gives the regression coefficient, third
row gives the probability of observing the coefficient obtained given the null hypothesis that the
parameter estimate is zero. Tests of means are t tests: two tail tests for the intercepts, one tail tests
for the response coefficients. Test of medians are nonparametric sign tests: two tail tests for the
intercepts, one tail tests for the response coefficients.

ERCo and DRCy are calculated without regard to the relative timing of the announcements, ERC,
and DRC, are calculated from the observations in which earnings are announced before dividends,
and ERC; and DRC; are calculated from the observations in which earnings are announced after
dividends.

Proxies:

Returns are two day returns over the announcement window less the market return.

Earnings are unexpected earnings scaled by firm value at the end of the quarter. Expected earnings
are the prior quarter earnings plus the change in the same quarter a year ago.

Dividends are unexpected dividends scaled by firm value at the end of the quarter. Expected
dividends are the prior quarter dividends plus the change in the same quarter a year ago.
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Table B.36: Evidence on the effect of the relative timing of dividend and earnings
announcements on the dividend and earnings response coefficients, when announce-
ments are made within 2 weeks of each other, the origin is included in the data, and
unexpected amounts less than .0001 are set to zero: average of up to 270 times series

regressions, up to 28 observations each

Case & # of | Returns Earnings Dividends Intercept Response coefficient
observations | measured at measured at measured at | mean median | mean median
ERCy 0 0 + +

2.1,2.2 2.1,2.2 0.0013  0.0007 | 0.628 0.161

227 016 017 .000 .000
ERC, 0 0 + +

2.1 2.1 0.0004 0.0001 | 1.174 0.223

185 066 277 .024 .000
ERC, 0 0 1 1

2.2 2.2 -0.0002 0.0000 | 0.314 0.206

131 828 .943 340 .003
DRCop 0 0 + +

2.1, 2.2 2.1,2.2 0.0020 0.0026 | 6.272 0.511

227 .000 .000 007 .000
DRC; 0 0 + +

2.1 2.1 -0.0001 0.0006 | 6.122 0.000

131 926 .549 .001 .002
DRC, , 0 0 + +

2.2 2.2 0.0021 0.0014 | 2.3293 0.000

185 .002 .000 273 987

Notes:

First row of each set of three gives the prediction, second row gives the regression coefficient, third
row gives the probability of observing the coefficient obtained given the null hypothesis that the
parameter estimate is zero. Tests of means are t tests: two tail tests for the intercepts, one tail tests
for the response coefficients. Test of medians are nonparametric sign tests: two tail tests for the
intercepts, one tail tests for the response coefficients.

ERC, and DRCy are calculated without regard to the relative timing of the announcements, ERC;
and DRC; are calculated from the observations in which earnings are announced before dividends,
and ERC; and DRC; are calculated from the observations in which earnings are announced after
dividends.

Proxies:

Returns are two day returns over the announcement window less the market return.

Earnings are unexpected earnings scaled by firm value at the end of the quarter. Expected earnings
are the prior quarter earnings plus the change in the same quarter a year ago.

Dividends are unexpected dividends scaled by firm value at the end of the quarter. Expected
dividends are the prior quarter dividends plus the change in the same quarter a year ago.
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Table B.37: Evidence of variation in the response coefficients due to cross sectional
variation in firm payout rates, firm betas, and firm dividend growth rates: probability
(1 tail) of observing the difference in the mean (t test) or the mean rank (Wilcoxon
test) of the response coefficients between the first and fourth quartiles of the rates,

given the null hypotheses of no difference.

All announcements Announcements within 2 weeks of each other
Mean Median Mean Median
t test W test | t test W test | t test W test | t test Wilcoxon test

Effect on the response coefficients of changes in the dividend payout rate

ERCq | .002 011 | .001 .002 | .008 .030 | .036 128
ERC; | .062 113 | .069  .009 .261 114 | 453 .096
ERC, | .079 234 | .463 721 .068 417 | .051 .493
DRC, | .006 .007 | .016  .113 .006  .016 | .010 .084
DRC, | .813 607 | .840 .734 304 536 | .280 .550
DRC, | .086 013 | .160  .138 256 .097 | .328 151
Effect on the response coefficients of changes in the beta

ERC, | .543 .568 | .412  .809 580  .716 | .153 561
ERC, | .174 542 | 103 334 263  .681 .091 .644
ERC, | .391 461 | .27 784 457 841 | .963 929
DRCo | .899 851 | .783  .674 570 .300 | .559 510
DRC, | .566 549 | 27T 364 | 164  .289 | .251 431
DRC, | .876 874 | .804  .659 | .451 322 | 414 223
Effect on the response coefficients of changes in the dividend growth rate

ERCq | .000 .000 | .004 .008 .000 .001 | .006 011
ERC, | .047 014 | .052  .027 064  .009 | .112 073
ERC, | .027 054 | .586  .736 016  .021 | .108 196
DRGCyp | .001 .002 | .008 .007 | .000 .003 | .001 -006
DRC, | .325 77 | 453 511 403 531 .364 591
DRC, | .064 .033 | .064  .020 .014 018 | .008 .004

Notes:

Mean indicates the mean of each firm’s response coefficients; median indicates the median
of each firm’s response coefficients.

ERCp and DRCg are calculated without regard to the relative timing of the announcements,
ERC, and DRC,; are calculated from the observations in which earnings are announced be-
fore dividends, and ERC; and DRC; are calculated from the observations in which earnings
are announced after dividends.
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Table B.38: Evidence of variation in the response coefficients due to time series vari-
ation in the risk free interest rate and the effective tax rate on dividends: probability
(1 tail) of observing the difference in the mean (t test) or the mean rank (Wilcoxon
test) of the response coeflicients between the first and fourth quartiles of the rates,

given the null hypotheses of no difference.

All announcements Announcements within 2 weeks of each other
Mean Median Mean Median
t test W test |t test W test |t test W test |t test Wilcoxon test

Effect on the response coefficients of changes in the interest rate

ERCo | .192 449 | 911 .899 .366 .649 .852 .986
ERC, | 451 500 | .951 .920 .563 .649 .988 .980
ERC, | .061 Jd01 | 290 .399 | 454 .500 .582 .899
DRC, | .033 048 | 257  .261 .024 014 | .213 222
DRC, | .221 261 | 384  .304 | .109 J149 | 122 114
DRC, | .08¢ .101 | .197  .351 .073 014 | .266 222
Effect on the response coefficients of changes in the effective tax rate on dividends
ERCo | .084  .247 | .831 753 | .181 521 778 991
ERC, | .186 318 | .889  .753 .236 .604 | .916 .886
ERC, | .079 186 | .070  .114 | .188 247 321 753
DRC, | .010 .026 | .071 094 | .013 .007 | .070 .094
DRC, | .167  .216 | .218 .064 | .064  .047 | .096 .059
DRC, | .061 .064 | .110 .186 | .094 .020 .186 .088

Notes:

Mean indicates the mean of each quarter’s response coeflicients; median indicates the
median of each quarter’s response coefficients.

ERCy and DRCy are calculated without regard to the relative timing of the announce-
ments, ERC; and DRC; are calculated from the observations in which earnings are
announced before dividends, and ERC, and DRC,; are calculated from the observa-

tions in which earnings are announced after dividends.
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Table B.39: Evidence on the cross-sectional variation in earnings response coefficients,

when earnings announced first

Response coefficient = &g + b1 * Dividend payout rate + b, * Beta
+ bg * Dividend growth rate

Obs Case bo b by b3 Adjusted White’s Largest
Predicted - - + R? X2 VIF
All Mean ERC, -47.332  -0.002 -2.742 51.060 .0000 4346 1.024
201 .367 499 148 161
All Median ERC; | -36.423 -0.037 -3.502 40.556 .0178 .8895 1.024
201 .264 453  .016 103
Pos Mean ERC, -113.667 -0.697 -3.163 121.934 | .0098 .9027 1.210
116 154 441 206 057
Pos Median ERC; | -73.867 0.280 -5.226 80.263 0423 9509 1.174
132 .168 534 .016 .061 '
Log Mean ERC, 0.428  0.694 0.310 23.200 .0313 3527 1.060
116 176 884  .831 .009
Log Median ERC; | -0.757 0.119 0.184 33.154 0707 .4884 1.060
132 .013 582  .726 .000
When data restricted to announcements being within two weeks of each other
All Mean ERC, -78.928 0.126 -1.292 80.573 .0000 .2924 1.026
185 .260 .580  .350 121
All' Median ERC; | -47.288 0.081 -3.537 51.070 .0099 .6389 1.026
185 .269 584  .043 112
Pos Mean ERC; |-137.288 0.194 -3.418 146.232 | .0071 7807 1.210
101 141 bl4 227 .053
Pos Median ERC, | -168.144 1.078 -7.418 175.854 | .0836 .9308 1.196
108 027 .606  .008 .009
Log Mean ERC, 0.879  0.352 0.113 12.314 .0000 .6210 1.051
101 .004 7143 627 103
Log Median ERC; | -0.774  0.243 -0.017 41.659 0771 5194 1.051
108 .030 .653  .482 .000
Notes:

Obs gives number of firms used in the regression: “pos” indicates that only observations
with positive values for the dependent and independent varaiables were used, “log” indicates
that a logarithm transformation was applied to all variables before the regression was run.
Mean indicates that the mean of each firms’ earnings response coefficients was the dependent
variable; median indicates that the median of each firms’ earnings response coefficients was
the dependent variable.
The second row of each pair of rows gives the probability of observing the regression coef-
ficient above, given the null hypothesis that the coefficient is zero. (One tail t tests except
for the intercept which is two tail.)




234

Table B.40: Evidence on the cross-sectional variation in dividend response coeficients,

when dividends announced second

Response coefficient = bg + by * Dividend payout rate + b; * Beta
+ b3 * Dividend growth rate

Obs Case bo by by bs Adjusted White’s Largest
Predicted - - + R? x2 VIF
All Mean DRC, -269.463 -15.210 1.048  280.028 .0000 .3963 1.459
158 .408 .269 526 184
Al Median DRC, | -186.817 -12.250 -2.502 199.296 .0000 .3250 1.459
158 542 .299 433 249
Pos Mean DRC, -685.354 -33.160 -8.479 727.907 0716 .6359 1.643
100 061 .098 .282 019
Pos Median DRC, | -466.790 -26.742 -10.637 509.094 .0452 5331 1.603
99 134 134 237 .043
Log Mean DRC, 3.496 -2.889  -0.157  17.006 .1007 .8561 1.637
100 .000 012 312 .067
Log Median DRC, 2.593 -1.390  -0.099  25.300 .0841 .9702 1.618
99 .000 141 .396 .008

When data restricted to announcements being within two weeks of each other
All' Mean DRC, -725.690 -17.586 -25.921 752.218 .0144 .6443 1.494

123 .156 317 142 .063

Al Median DRC, | -788.857 -8.246 -25.696 809.748 .0161 .6469 1.494

123 117 410 140 047

Pos Mean DRC, -1056.861 -51.763 -27.918 1122.392 .0970 2224 1.704
73 .038 103 104 011

Pos Median DRC; | -1168.510 -28.444 -20.346 1212.044 .0818 2833 1.734
74 024 228 159 .008

Log Mean DRC, 3.648 -4.061  -0.861 24.694 .1363 5210 1.663
73 .000 .010 .019 037

Log Median DRC, 2.718 -1.332  -0.294  25.198 0472 .3826 1.672
74 .000 . 187 213 .029

Notes:

Obs gives number of firms used in the regression: “pos” indicates that only observations
with positive values for the dependent and independent varaiables were used, “log” indicates
that a logarithm transformation was applied to all variables before the regression was run.
Mean indicates that the mean of each firms’ dividend response coefficients was the dependent
variable; median indicates that the median of each firms’ dividend response coefficients was
the dependent variable.

The second row of each pair of rows gives the probability of observing the regression coef-
ficient above, given the null hypothesis that the coefficient is zero. (One tail t tests except
for the intercept which is two tail.)
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Table B.41: Evidence on the cross-sectional variation in dividend response coefficients,

when dividends announced first

Response coefficient =

bo + b1 * Dividend payout rate + by * Beta

+ bg * Dividend growth rate

Obs Case bo b by b3 Adjusted White’s Largest
Predicted - - + R? x2 VIF

All Mean DRC; | -139.390 -1.442 -5.506 153.384 | .0000 6257 1.057
130 .539 .213 312 .246

All Median DRC; | -60.408 -1.520 -8.814  78.380 .0000 5761 1.057
130 794 .207 .223 .366

Pos Mean DRC; | -245.703 -8.611 -6.950 277.662 | .0000 .8750 2.054
87 439 327 .306 179

Pos Median DRC, | -365.060 -8.194 -0.553 391.760 | .0095 7577 1.730
81 .256 .342 .486 .100

Log Mean DRC, 2.604  -0.838 -0.157 15.946 .0306 7448 2.077
87 .000 .264 324 .094

Log Median DRC, | 2.686  -0.832 0.156  13.731 .0136 .8192 1.737
81 .000 .287 .654 126

When data restricted to announcements being within two weeks of each other

Al Mean DRC; | -117.019 -1.587 -5.259 129.897 | .0000 3471 1.081
60 573 126 327 .262

All Median DRC; | -134.748 -1.556 -2.521 144.731 | .0000 4674 1.081
60 .536 141 419 .249

Pos Mean DRC; | -148.651 -37.987 -24.593 211.587 | .0758 6714 1.269
36 561 .052 .050 196

Pos Median DRC,; | -86.959 -41.311 -14.941 145.147 | .0757 .8218 1.450
36 744 .051 .186 282

Log Mean DRC, 3.394  -2.114 -0.362  1.543 .0000 .5538 1.332
36 .000 .148 .258 456

Log Median DRC, | 3.816  -3.516 -0.264  9.418 .1200 .5830 1.507
36 .000 .034 313 211

Notes:

Obs gives number of firms used in the regression: “pos” indicates that only observations
with positive values for the dependent and independent varaiables were used, “log” indicates
that a logarithm transformation was applied to all variables before the regression was run.
Mean indicates that the mean of each firms’ dividend response coefficients was the dependent
variable; median indicates that the median of each firms’ dividend response coefficients was
the dependent variable.
The second row of each pair of rows gives the probability of observing the regression coef-
ficient above, given the null hypothesis that the coefficient is zero. (One tail t tests except
for the intercept which is two tail.)
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Table B.42: Evidence on the time series variation in earnings response coefficients,

when earnings announced first

Response coefficient = bg + b; * Interest rate
Obs Case bo b Adjusted White’s
Predicted - R? x?

All Mean ERC, 4.743 -0.271 .0000 1844
27 .269 237 _

All Median ERC; | -0.352 0.061 .0819 4779
27 .358 960

Pos Mean ERC; 9.184 -0.524 .0456 .3602
19 .050 .096

Pos Median ERC; | -0.206 0.051 .0476 .2808
25 .603 924

Log Mean ERC, 2.560 -0.754 .0000 1227
19 .369 262

Log Median ERC, | -4.269 1.167 .0015 .8408
25 134 .840

When data restricted to announcements being within two weeks of each other
Al Mean ERC, 5.793 -0.294 | .0000 .2509

27 .288 271

All Median ERC, | -0.569 0.084 .1308 .9966
27 .195 982

Pos Mean ERC, 10.169 -0.516 .0000 .3480
18 .180 220

Pos Median ERC, | -0.116 0.056 0215 .8150
20 .833 876

Log Mean ERC, 1.187 -0.066 .0000 .1683
18 737 482

Log Median ERC; | -3.976 1.232 .0073 2794
20 173 .850

Notes:

Obs gives number of firms used in the regression: “pos” indicates that only observations
with positive values for the dependent and independent variables were used, “log” indicates
that a logarithm transformation was applied to all variables before the regression was run.
Mean indicates that the mean of each quarter’s earnings response coefficients was the de-
pendent variable; median indicates that the median of each quarter’s earnings response
coefficients was the dependent variable.

The second row of each pair of rows gives the probability of observing the regression coef-
ficient above, given the null hypothesis that the coefficient is zero. (One tail t tests except
for the intercept which is two tail.)
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Table B.43: Evidence on the time series variation in earnings response coefficients,

when earnings announced first

Response coeflicient =

bo + by * Interest rate + by * Tax rate dummy

Obs Case b by by Adjusted White’s Largest
Predicted - + R? x? VIF
All Mean ERC; |-130.931 1.067 1.439 .0000 5434  4.899
16 224 832 105
All Median ERC; | -9.133  0.153  0.092 .2446 .5606 4.899
16 .200 976 112
Pos Mean ERC, -113.963 0.650 1.309 .0129 6779 5.269
12 .339 704 152
Pos Median ERC, | -8.691 0.139 0.089 1725 3603  4.578
15 .218 963 118
Log Mean ERC, -1.940  -0.226 0.038 .0000 .2826 5.928
12 .960 AT7T 458
Log Median ERC; | 1.961  0.490 -0.058 | .0000 .4003 5.324
15 .954 556  .5T1
When data restricted to announcements being within two weeks of each other
All Mean ERC; | -145.636 1.229 1.603 .0000 7680  4.899
16 .296 803  .140
All' Median ERC; | -13.580 0.217 0.137 4112 6150  4.899
16 071 996  .043
Pos Mean ERC; | -196.984 1.482 2.206 0371 7221 3.839
11 226 791 101
Pos Median ERC; | -12.096 0.170 0.127 2212 4105 3.494
11 147 968  .077
Log Mean ERC, -25.307 2,188  0.249 .0000 .5650 4.291
11 .541 .689  .256
Log Median ERC; | -40.878 4.414 0.349 2297 .3026 4.022
11 .068 972 044
Notes:

Obs gives number of quarter’s used in the regression: “pos” indicates that only observations
with positive values for the dependent and independent variables were used, “log” indicates
that a logarithm transformation was applied to all variables before the regression was run.
Mean indicates that the mean of each quarter’s earnings response coefficients was the de-
pendent variable; median indicates that the median of each quarter’s earnings response
coefficients was the dependent variable.
The second row of each pair of rows gives the probability of observing the regression coef-
ficient above, given the null hypothesis that the coefficient is zero. (One tail t tests except
for the intercept which is two tail.)
The tax rate dummy is 0 for quarters 1981:2 to 1983:1 and 1 for quarters 1986:1 to 1987:4.
Quarters 1983:2 to 1985:4 were excluded from the data.
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Table B.44: Evidence on the time series variation in dividend response coefficients,

when dividends announced second

Response coefficient = b + b; * Interest rate
Obs Case b b Adjusted White’s
Predicted -~ R? x?
All' Mean DRC, 41.173 -2.936 0749 1978
27 037  .046
All Median DRC; | 14.756 -1.019 | .0171 .3206
27 133 1120
Pos Mean DRC, |51.699 -3.228 | .2361 .0379
21 001 .007
Pos Median DRC, | 20.414 -1.202 | .0661 3164
20 031 .071
Log Mean DRC, 7.590 -2.203 | .1040 5378
21 .016 .042
Log Median DRC, | 0.258 0.416 | .0000 3381
20 963 571

When data restricted to announcements being within two weeks of each other
Al Mean DRC, |43.137 -3.224 | .0488 .2897

27 081  .070

All Median DRC, | 13.070 -0.761 | .0000 .2819
27 310 .252

Pos Mean DRC, 66.469 -4.300 2228 .2684
16 .006  .019

Pos Median DRC, | 26.828 -1.614 [ .0621 4055
19 040 079

Log Mean DRC; 7797 -2.236 | .1174 .2947
16 022  .053

Log Median DRC, | 4.536 -1.213 | .0000 .3836
19 201 .206

Notes:

Obs gives number of quarter’s used in the regression: “pos” indicates that only observations
with positive values for the dependent and independent variables were used, “log” indicates
that a logarithm transformation was applied to all variables before the regression was run.
Mean indicates that the mean of each quarter’s dividend response coefficients was the
dependent variable; median indicates that the median of each quarter’s dividend response
coefficients was the dependent variable.

The second row of each pair of rows gives the probability of observing the regression coef-
ficient above, given the null hypothesis that the coefficient is zero. (One tail t tests except
for the intercept which is two tail.)
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Table B.45: Evidence on the time series variation in dividend response coefficients,

when dividends announced second

Response coefficient = bg + b; * Interest rate + by * Tax rate dummy
Obs Case bo by bs Adjusted White’s Largest
Predicted - + R? X VIF
All Mean DRC, |-258.052 0.107 3.188 .0360 .2588 4.899
16 .532 510 234
All Median DRC, | -215.137 1.264 2.452 .0000 .5554 4.899
16 .323 714 .146
Pos Mean DRC, 163.214 -4.612 -1.128 2318 .1066 6.528
13 .654 129 .616
Pos Median DRC, | -119.978 0.136 1.494 .0000 2117 6.528
13 .650 519 296
Log Mean DRC, 23.598 -4.076 -0.137 | .2549 .3560 6.961
13 434 097 .691
Log Median DRC, | 64.350 -5.876 -0.586 | .0000 7191 6.961
13 .459 .252 .769
When data restricted to announcements being within two weeks of each other
Alll Mean DRC, |-431.893 1.688 5.057 .0015 4558 4.899
16 427 618 192
All Median DRC, | -301.836 2.148  3.366 .0000 .6318 4.899
16 .356 J37 167 )
Pos Mean DRC, | -481.532 0.836 5.878 2737 3135 18.267
10 .599 537 272
Pos Median DRC, | -202.304 0.532 2.434 .0000 7742 7.296
12 .626 549 .289
Log Mean DRC, -57.882  3.718 0.616 4861 .5467  18.066
10 174 834  .063
Log Median DRC, | -84.947 6.909 0.831 2278 .3279 7.488
12 077 932 .032
Notes:

Obs gives number of quarter’s used in the regression: “pos” indicates that only observations
with positive values for the dependent and independent variables were used, “log” indicates
that a logarithm transformation was applied to all variables before the regression was run.
Mean indicates that the mean of each quarter’s dividend response coefficients was the
dependent variable; median indicates that the median of each quarter’s dividend response
coefficients was the dependent variable.
The second row of each pair of rows gives the probability of observing the regression coef-
ficient above, given the null hypothesis that the coefficient is zero. (One tail t tests except
for the intercept which is two tail.)
The tax rate dummy is 0 for quarters 1981:2 to 1983:1 and 1 for quarters 1986:1 to 1987:4.
Quarters 1983:2 to 1985:4 were excluded from the data.
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Table B.46: Evidence on the time series variation in dividend response coefficients,

when dividends announced first

Response coefficient = bg + b * Interest rate
Obs Case ' bo b Adjusted White’s
Predicted - R? X2

All' Mean DRC, 28.490 -1.511 .0000 .2408
27 179 .209

All Median DRC; | 14.067 -0.732 .0000 1891
27 .184 216

Pos Mean DRC, 45.941 -2.364 .0400 .3659
20 .032 .099

Pos Median DRC; | 26.440 -1.564 .1383 .3585
22 .006 .024

Log Mean DRC, 5.813 -1.319 L0467 1628
20 .020 .091

Log Median DRC, | 5.482 -1.508 .0841 4850
22 .017 .051

When data restricted to announcements being within two weeks of each other
All Mean DRC; 86.210 -6.248 | .1491 1871

25 011 .016

All Median DRC; | 88.892 -6.540 1740 2242
25 007 011

Pos Mean DRC, 120.578 -8.426 .2021 3766
16 012 .023

Pos Median DRC; | 100.100 -7.176 .1887 .3280
21 .007 .014

Log Mean DRC, 11.52¢ -3.716 .1183 5466
16 .039 .052

Log Median DRC; | 10.714 -3.544 .1929 .8489
21 .006 .013

Notes:

Obs gives number of quarter’s used in the regression: “pos” indicates that only observations
with positive values for the dependent and independent variables were used, “log” indicates
that a logarithm transformation was applied to all variables before the regression was run.
Mean indicates that the mean of each quarter’s dividend response coefficients was the
dependent variable; median indicates that the median of each quarter’s dividend response
coefficients was the dependent variable.

The second row of each pair of rows gives the probability of observing the regression coef-
ficient above, given the null hypothesis that the coefficient is zero. (One tail t tests except
for the intercept which is two tail.)
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Table B.47: Evidence on the time series variation in dividend response coefficients,

when dividends announced first

Response coefficient =

bo + b1 * Interest rate + b, * Tax rate dummy

Obs Case bo by by Adjusted White’s Largest
Predicted - + R? x? VIF
All Mean DRC, 103.532 -2.986 -0.750 .0000 3123 4.899
16 .806 .250 566
All Median DRC; | 8.508 -0.939  0.084 .0000 .5466 4.899
16 973 .360 487
Pos Mean DRC; -250.997 -0.152  3.231 .2665 .2463 4.143
10 .398 .480 158
Pos Median DRC, | -65.722 -0.973 1.014 1379 794 4.112
12 740 .316 317
Log Mean DRC, -16.376  0.454  0.214 .2555 .3282 5.089
10 411 .596 131
Log Median DRC; | -6.318  -0.866  0.122 .3820 .2027 4.658
12 .693 .290 211
When data restricted to announcements being within two weeks of each other
All Mean DRC, -229.507 -3.382  3.307 0917 .5809 4.578
15 752 .330 334
All Median DRC; | 124.704 -6.459  -0.438 .0616 6135 4.578
15 .865 .206 522
Pos Mean DRC; 1322.869 -18.528 -12.846 { .0000 .3860 8.401
6 673 291 .652
Pos Median DRC, | -172.526 -3.173  2.768 .0000 .7084 4.206
11 .838 372 379
Log Mean DRC, 41.480  -4.337  -0.330 .0000 .5333 5.872
6 .561 .266 692
Log Median DRC; | 0.056 -2.602  0.101 .1408 .5096 4.666
11 999 274 .394
Notes:

Obs gives number of quarter’s used in the regression: “pos” indicates that only observations
with positive values for the dependent and independent variables were used, “log” indicates
that a logarithm transformation was applied to all variables before the regression was run.
Mean indicates that the mean of each quarter’s dividend response coefficients was the
dependent variable; median indicates that the median of each quarter’s dividend response
coefficients was the dependent variable.
The second row of each pair of rows gives the probability of observing the regression coef-

ficient above, given the null hypothesis that the coefficient is zero. (One tail t tests except
for the intercept which is two tail.)

The tax rate dummy is 0 for quarters 1981:2 to 1983:1 and 1 for quarters 1986:1 to 1987:4.
Quarters 1983:2 to 1985:4 were excluded from the data.
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Table B.48: Evidence on the effect of the relative timing of dividend and earnings

announcements on the dividend and earnings response coefficients

Case & # of Returns Earnings Dividends Intercept Response | Adjusted White's
observations | measured at measured at measured at coefficient R? x2
ERGC, 0 +
2.1,2.2 2.1,2.2 0.0012 0.034 .0019 220
7287 .007 .000
ERC, 0 +
21 2.1 0.0002 0.029 .0005 929
3403 789 .053
ERC; 0 1
2.2 2.2 0.0008 0.050 0056 272
2489 .245 .000
DRCo 0 +
2.1,22 2.1,2.2 0.0034 1.809 0041 050
7287 .000 .000
DRC; 0 +
2.1 2.1 0.0024 1.594 .0054 118
2489 .000 .000
DRC; 0 +
2.2 2.2 0.0038 2.087 .0034 .140
3403 .000 .000
Notes:

First row of each set of three gives the prediction, second row gives the regression coefficient, third row gives the
value of the one tail t test, i.e., the probability of observing the coefficient obtained given the null hypothesis that the
parameter estimate is zero. (The intercept tests are two tail).

ERC; and DRCo are calculated without regard to the relative timing of the announcements, ERC; and DRC;
are calculated from the observations in which earnings are announced before dividends, and ERC; and DRC; are
calculated from the observations in which earnings are announced after dividends.

Proxies:

Returns are two day returns over the announcement window.

Eernings are unexpected earnings scaled by firm value at the end of the quarter. Expected earnings are the prior
quarter earnings plus the change in the same quarter a year ago.

Dividends are unexpected dividends scaled by firm value at the end of the quarter. Expected dividends are the prior
quarter dividends plus the change in the same quarter a_year ago.
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Table B.49: Evidence on the effect of the relative timing of dividend and earnings
announcements on the dividend and earnings response coefficients, when announce-

ments are made within 2 weeks of each other

Case & # of Returns Earnings Dividends Intercept Response | Adjusted White's
observations | measured at measured at measured at coefficient R? x?
ERCg 0 +
2.1,2.2 2.1, 2.2 0.0014 0.023 .0007 .200
4224 020 025
ERC, 0 +
2.1 2.1 -0.0007 0.030 .0002 .136
2095 456 115
ERC. 0 1
2.2 2.2 0.0017 0.032 .0009 .300
734 .210 101
DRCy 0 +
2.1,2.2 2.1, 2.2 0.0035 2.092 0039 .070
4224 .000 .000
DRC,; 0 +
2.1 2.1 0.0008 3.443 .0152 217
734 .519 000
DRC» 0 +
2.2 2.2 0.0041 1.325 .0007 501
2095 .000 .059
Notes:

First row of each set of three gives the prediction, second row gives the regression coefficient, third row gives the
value of the one tail t test, i.c., the probability of observing the coefficient obtained given the null hypothesis that the
parameter estimate is zero. (The intercept tests are two tail).

ERCp and DRCq are calculated without regard to the relative timing of the announcements, ERC; and DRC;
are calculated from the observations in which earnings are announced before dividends, and ERC2 and DRC; are
calculated from the observations in which earnings are announced after dividends.

Proxies:

Returns are two day returns over the announcement window.

Earnings are unexpected earnings scaled by firm value at the end of the quarter. Expected earnings are the prior
quarter earnings plus the change in the same quarter a year ago.

Dividends are unexpected dividends scaled by firm value at the end of the quarter. Expected dividends are the prior
quarter dividends plus the change in the same quarter a year ago.
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Table B.50: Evidence on the effect of the relative timing of dividend and earnings
announcements on the dividend and earnings response coefficients, when unexpected

amounts less than .0001 set to zero

Case & # of Returns Earnings Dividends Intercept  Response | Adjusted White's
observations | measured at measured at measured at coefficient R? x?
ERCy 0 +
2.1,2.2 2.1,2.2 0.0012 0.034 .0019 .220
7287 007 .000
ERC, 0 +
2.1 2.1 0.0002 0.029 .0006 929
3403 789 .053
ERC; 0 1
2.2 2.2 0.0008 0.050 0056 272
2489 .245 .000
DRCy 0 +
2.1,2.2 21,22 0.0034 1.808 0041 .050
7287 .000 .000
DRC, 0 +
2.1 2.1 0.0024 1.595 .0054 118
2489 .000 .000
DRC: 0 +
2.2 2.2 0.0038 2.084 .0034 140
3403 .000 .000
Notes:

First row of each set of three gives the prediction, second row gives the regression coefficient, third row gives the
value of the one tail t test, i.e., the probability of observing the coefficient obtained given the null hypothesis that the
parameter estimate is zero. (The intercept tests are two tail).

ERCq¢ and DRCp are calculated without regard to the relative timing of the announcements, ERC; and DRC;
are calculated from the observations in which earnings are announced before dividends, and ERC; and DRC; are
calculated from the observations in which earnings are announced after dividends.

Proxies:

Returns are two day returns over the announcement window.

Earnings are unexpected earnings scaled by firm value at the end of the quarter. Expected earnings are the prior
quarter earnings plus the change in the same quarter a year ago.

Dividends are unexpected dividends scaled by firm value at the end of the quarter. Expected dividends are the prior
quarter dividends plus the change in the same quarter a year ago.
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Table B.51: Evidence on the effect of the relative timing of dividend and earnings
announcements on the dividend and earnings response coefficients, when announce-
ments are made within 2 weeks of each other and when unexpected amounts less than
.0001 set to zero

Case & # of Returns Earnings Dividends | Intercept Response | Adjusted White's
observations | measured at measured at measured at coefficient R? x?
ERCo 0 +
2.1,2.2 21,22 0.0014 0.023 0007 .200
4224 020 .025
ERC; 0 +
2.1 2.1 -0.0007 0.030 .0002 .136
2095 456 115
ERC, ] 1
2.2 2.2 0.0017 0.032 .0009 .300
734 210 .101
DRCy 0 +
2.1,2.2 21,22 0.0035 2.089 .0039 .070
4224 .000 .000
DRC; 0 +
2.1 2.1 0.0008 3.441 0152 217
734 .519 .000
DRC, 0 +
2.2 2.2 0.0041 1.318 .0007 .501
2095 .000 .060
Notes:

First row of each set of three gives the prediction, second row gives the regression coefficient, third row gives the
value of the one tail t test, i.e., the probability of observing the coefficient obtained given the null hypothesis that the
parameter estimate is zero. (The intercept tests are two tail).

ERCy and DRCq are calculated without regard to the relative timing of the announcements, ERC; and DRC,
are calculated from the observations in which earnings are announced before dividends, and ERC2 and DRC, are
calculated from the observations in which earnings are announced after dividends.

Proxies:

Returns are two day returns over the announcement window.

Earnings are unexpected earnings scaled by firm value at the end of the quarter. Expected earnings are the prior
quarter earnings plus the change in the same quarter a year ago.

Dividends are unexpected dividends scaled by firm value at the end of the quarter. Expected dividends are the prior
quarter dividends plus the change in the same quarter a year ago.
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Table B.52: Evidence on the effect of the relative timing of dividend and earnings
announcements on the dividend and earnings response coefficients, when unexpected
amounts less than .0001 set to zero: average of 27 cross sectional regressions, up to

270 observations each

Case Returns Earnings Dividends Intercept Response coefficient
measured at measured at measured at | mean median | mean median
0 0 + +
ERC, 2.1,2.2 2.1,2.2 0.0011 0.0029 | 0.076 0.029
454 .019 .002 .000
0 0 + +
ERC; 2.1 2.1 0.0004 0.0010 | 0.112 0.067
812 .176 .008 .002
0 0 1 1
ERC, 2.2 2.2 0.0006 0.0028 | 0.129 0.069
.748 .041 .000 .000
0 0 + +
DRCy 2.1,2.2 2.1, 2.2 0.0033 0.0036 | 5.436 4.433
.000 .000 .000 .000
0 0 + +
DRC,; 2.1 2.1 0.0025 0.0016 | 3.459 1.928
.002 001 .006 .003
0 0 + +
DRC, 2.2 2.2 0.0039 0.0042 | 5.224 - 3.084
.000 .000 002 .001
Notes:

First row of each set of three gives the prediction, second row gives the regression coefficient,
third row gives the probability of observing the coefficient obtained given the null hypothesis
that the parameter estimate is zero. Tests of means are t tests: two tail tests for the
intercepts, one tail tests for the response coefficients. Test of medians are nonparametric
sign tests: two tail tests for the intercepts, one tail tests for the response coefficients.
ERCo and DRCy are calculated without regard to the relative timing of the announcements,
ERC; and DRC, are calculated from the observations in which earnings are announced be-
fore dividends, and ERC; and DRC; are calculated from the observations in which earnings
are announced after dividends.

Proxies:

Returns are two day returns over the announcement window.

Earnings are unexpected earnings scaled by firm value at the end of the quarter. Expected
earnings are the prior quarter earnings plus the change in the same quarter a year ago.
Dividends are unexpected dividends scaled by firm value at the end of the quarter. Expected °
dividends are the prior quarter dividends plus the change in the same quarter a year ago.
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Table B.53: Evidence on the effect of the relative timing of dividend and earnings
announcements on the dividend and earnings response coefficients, when announce-
ments are made within 2 weeks of each other and when unexpected amounts less than

.0001 set to zero: average of 27 cross sectional regressions, up to 270 observations

each
Case Returns Earnings Dividends Intercept Response coefficient
measured at measured at measured at | mean median | mean median
0 0 + +
ERCy 2.1,2.2 2.1,2.2 0.0013  0.0024 | 0.061 0.022
400 026 013 004
0 0 + +
ERC, 2.2 2.1 -0.0003 0.0010 | 0.120 0.078
.866 384 .005 .004
0 0 1 1
ERC, 2.2 2.2 0.0013  0.0024 | 0.090 0.029
.520 .146 043 .084
0 0 + +
DRCy 2.1, 2.2 2.1, 2.2 0.0036 0.0042 | 7.446 4.772
002 .001 .000 .000
0 0 + +
DRC, 2.1 2.1 0.0009 0.0008 | 10.179 1.352
.550 277 011 017
0 0 + +
DRC, 2.2 2.2 0.0042  0.0047 | 6.177 0.986
.001 .000 010 014
Notes: '

First row of each set of three gives the prediction, second row gives the regression coefficient,
third row gives the probability of observing the coefficient obtained given the null hypothesis
that the parameter estimate is zero. Tests of means are t tests: two tail tests for the
intercepts, one tail tests for the response coefficients. Test of medians are nonparametric
sign tests: two tail tests for the intercepts, one tail tests for the response coefficients.
ERCjp and DRCy are calculated without regard to the relative timing of the announcements,
ERC; and DRC, are calculated from the observations in which earnings are announced be-
fore dividends, and ERC, and DRC; are calculated from the observations in which earnings
are announced after dividends.

Proxies:

Returns are two day returns over the announcement window.

Earnings are unexpected earnings scaled by firm value at the end of the quarter. Expected
earnings are the prior quarter earnings plus the change in the same quarter a year ago.
Dividends are unexpected dividends scaled by firm value at the end of the quarter. Expected
dividends are the prior quarter dividends plus the change in the same quarter a year ago.
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Table B.54: Evidence on the effect of the relative timing of dividend and earnings
announcements on the dividend and earnings response coefficients, when unexpected

amounts less than .0001 set to zero: average of up to 270 times series regressions, up

to 27 observations each

Case & # of Returns Earnings Dividends Intercept Response coefficient
observations | measured at measured at measured at | mean median | mean median
ERCyp 0 0 + +

2.1,2.2 2.1, 2.2 0.0011  0.0018 | 0.514 0.129
270 014 .003 | .000  .000
ERC, 0 0 + +
2.1 2.1 -0.0007 0.0000 | 0.603 0.168
201 475 .037 .000
ERC. 0 0 1 1
2.2 2.2 0.0012 0.0017 | 0.689 0.049
191 .270 .138 .003 .000
DRCo 0 0 + +
2.1,2.2 2.1, 2.2 0.0033  0.6038 | 6.802 4.715
270 .000 .000 .000 .000
DRC, 0 0 + +
2.1 2.1 0.0019 0.0024 | 7.686 0.000
191 .043 .001 .000
DRC» 0 0 + +
2.2 2.2 0.0041  0.0037 | 5.216 0.000
201 .000 .000 .060
Notes:

First row of each set of three gives the prediction, second row gives the regression coefficient, third
row gives the probability of observing the coefficient obtained given the null hypothesis that the
parameter estimate is zero. Tests of means are t tests: two tail tests for the intercepts, one tail tests
for the response coefficients. Test of medians are nonparametric sign tests: two tail tests for the
intercepts, one tail tests for the response coefficients.

ERC, and DRCy are calculated without regard to the relative timing of the announcements, ERC,
and DRC, are calculated from the observations in which earnings are announced before dividends,
and ERC, and DRC; are calculated from the observations in which earnings are announced after
dividends.

Proxies:

Returns are two day returns over the announcement window.

Earnings are unexpected earnings scaled by firm value at the end of the quarter. Expected earnings
are the prior quarter earnings plus the change in the same quarter a year ago.

Dividends are unexpected dividends scaled by firm value at the end of the quarter.
dividends are the prior quarter dividends plus the change in the same quarier a year ago.

Expected
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Table B.55: Evidence on the effect of the relative timing of dividend and earnings
announcements on the dividend and earnings response coefficients, when announce-
ments are made within 2 weeks of each other and when unexpected amounts less than

.0001 set to zero: average of up to 270 times series regressions, up to 27 observations

each
Case & # of Returns Earnings Dividends Intercept Response coefficient
observations | measured at measured at measured at | mean median { mean median
ERCq 0 0 + +
2.1,2.2 2.1,2.2 0.0013 0.0018 | 0.387 0.064
227 .046 .036 .013 .000
ERC, 0 0 + +
2.1 2.1 -0.0008 -0.0002 | 0.440 0.132
185 .496 .560 137 .000
ERC, 0 0 1 1
2.2 2.2 0.0010 0.0026 | 1.553 0.010
131 .563 .096 .044 .000
DRCy 0 0 + +
2.1,2.2 2.1, 2.2 0.0032 0.0043 | 6.388 1.346
227 .000 .000 017 .003
DRC, 0 0 + +
2.1 : 2.1 0.0007 0.0031 | 7.367 0.000
131 .829 .024 071
DRC, 0 0 + . +
2.2 . 2.2 0.0038 0.0044 | 6.146 0.000
185 .003 .000 041 -
Notes:

First row of each set of three gives the prediction, second row gives the regression coefficient, third
row gives the probability of observing the coefficient obtained given the null hypothesis that the
parameter estimate is zero. Tests of means are t tests: two tail tests for the intercepts, one tail tests
for the response coefficients. Test of medians are nonparametric sign tests: two tail tests for the
intercepts, one tail tests for the response coefficients.

ERCp and DRCj are calculated without regard to the relative timing of the announcements, ERC;
and DRC; are calculated from the observations in which earnings are announced before dividends,
and ERC; and DRC; are calculated from the observations in which earnings are announced after
dividends.

Proxies:

Returns are two day returns over the announcement window.

Earnings are unexpected earnings scaled by firm value at the end of the quarter. Expected earnings
are the prior quarter earnings plus the change in the same quarter a year ago.

Dividends are unexpected dividends scaled by firm value at the end of the quartér. Expected
dividends are the prior quarter dividends plus the change in the same quarter a year ago.
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Table B.56: Evidence on the effect of the relative timing of dividend and earnings
announcements on the dividend and earnings response coefficients, when unexpected
amounts less than .0001 set to zero and the origin included in the data: average of

up to 270 times series regressions, up to 28 observations each

Case & # of Returns Earnings Dividends Intercept Response coefficient
observations | measured at measured at measured at | mean median | mean median
ERCy 0 0 + +

2.1,2.2 2.1, 2.2 0.0010 0.0018 | 0.514 0.127
270 .014 .003 .000 000
ERC, 0 0 + +
2.1 2.1 -0.0003 0.0000 | 1.236 0.197
201 .642 .020 .000
ERC, 0 0 1 1
2.2 2.2 0.0006 0.0000 | 0.769 0.124
191 .262 .013 .000
DRCy 0 0 + +
2.1, 2.2 2.1, 2.2 0.0031 0.0036 | 6.866 4,743
270 .000 .000 .000 .000
DRC, 0 0 + +
2.1 2.1 0.0016 0.0022 | 6.897 0.000
191 .013 .000 .002
DRC, 0 0 + +
2.2 2.2 0.0034 0.0034 | 4.863 0.000
201 .000 .000 .068
Notes:

First row of each set of three gives the prediction, second row gives the regression coefficient, third
row gives the probability of observing the coefficient obtained given the null hypothesis that the
parameter estimate is zero. Tests of means are t tests: two tail tests for the intercepts, one tail tests
for the response coefficients. Test of medians are nonparametric sign tests: two tail tests for the
intercepts, one tail tests for the response coefficients,

ERCy and DRCy are calculated without regard to the relative timing of the announcements, ERC;
and DRC; are calculated from the observations in which earnings are announced before dividends,
and ERC; and DRC; are calculated from the observations in which earnings are announced after
dividends.

Proxies:

Returns are two day returns over the announcement window.

Earnings are unexpected earnings scaled by firm value at the end of the quarter. Expected earnings
are the prior quarter earnings plus the change in the same quarter a year ago.

Dividends are unexpected dividends scaled by firm value at the end of the quarter. Expected
dividends are the prior quarter dividends plus the change in the same quarter a year ago.
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Table B.57: Evidence on the effect of the relative timing of dividend and earnings
announcements on the dividend and earnings response coefficients, when announce-
ments are made within 2 weeks of each other, the origin is included in the data, and
unexpected amounts less than .0001 are set to zero: average of up to 270 times series

regressions, up to 28 observations each

Case & # of Returns Earnings Dividends Intercept Response coefficient
observations | measured at measured at measured at | mean median { mean median
ERCy ] 0 + +
2.1,2.2 2.1,2.2 0.0011 0.0016 | 0.505 0.081
227 074 021 .004 .000
ERC, 0 0 + +
2.1 2.1 . - | -0.0009 0.0000 | 0.559 0.191
185 - .263 269 .000
ERC, 0 0 1 1
2.2 2.2 0.0003 0.0000 | 1.331 0.162
131 780 077 .014
DRC, 0 0 + +
2.1, 2.2 2.1,2.2 0.0029 0.0040 | 6.404 1.148
227 .000 .000 014 .002
DRC, 0 0 + +
2.1 2.1 0.0007 0.0020 | 5.418 0.000
131 706 .030 .039
DRC, 0 0 + +
2.2 2.2 0.0028 0.0038 | 3.502 0.000
185 .002 .000 .205
Notes:

First row of each set of three gives the prediction, second row gives the regression coefficient, third
tow gives the probability of observing the coefficient obtained given the null hypothesis that the
parameter estimate is zero. Tests of means are t tests: two tail tests for the intercepts, one tail tests
for the response coefficients. Test of medians are nonparametric sign tests: two tail tests for the
intercepts, one tail tests for the response coefficients.

ERCo and DRCy are calculated without regard to the relative timing of the announcements, ERC,;
and DRC; are calculated from the observations in which earnings are announced before dividends,
and ERC, and DRC; are calculated from the observations in which earnings are announced after
dividends.

Proxies:

Returns are two day returns over the announcement window.

Earnings are unexpected earnings scaled by firm value at the end of the quarter. Expected earnings
are the prior quarter earnings plus the change in the same quarter a year ago.

_ Dividends are unexpected dividends scaled by firm value at the end of the quarter. Expected
dividends are the prior quarter dividends plus the change in the same quarter a year ago.
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Table B.58: Constructs, proxies, and predicted coefficients for tests of the variation

in the announcement date response coefficients

Theoretical model

Empirical model

Construct Coefficient

Proxy

Coefficient

Dividend response coefficient
Earnings response coefficient
Dividend payout ratio -
Discount rate (risk) -
Discount rate (interest) -

Tax rate -
Growth rate +

Returns / unexpected dividends
Returns / unexpected earnings
Dividends / net income

Market model beta

Yield on 10 year government bonds

Biennium
Growth in quarterly dividends

1986-87 largest
+
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Table B.59: Evidence on the effect of the relative timing of dividend and earnings
announcements on the dividend and earnings response coefficients, where the response
coefficients are measured as returns divided by the unexpected change in dividends

or earnings

Mean St D Prob0 Probl Q1 Q2 Q3 Prob2 Prob3 Obs

ERCo 1.271  47.898 .0252 .6336 | -2.008 0.110 3.571 .0001 .0001 7121
ERC, 1.849  53.908 .0482 .3641 | -2.181 0.122 4.164 .0001 .0001 3321
ERC, 0.636 44.480 .4801 .6857 | -1.806 0.123 2.679 .0001 .0001 2442
DRCo |11.677 89.330 .0001 .0001 | -16.330 2.894 30.623 .0001 .0001 1409
DRC; 9.874 61.753 .0004 .0014 | -12.362 2.894 25.147 .0002 .0031 497
DRC, 9.514 89.854 .0061 .0141 | -19.127 0.108 30.132 .0206 .0991 675

When data restricted to announcements being within two weeks of each other

ERCo | 2.162 47.851 .0037 .1183 | -2.081 0.080 3.756  .0001 .0001 4126
ERC; | 3.139 55.350 .0105 .0809 | -2.271 0.048 4.012 .0001 .0001 2942
ERC, | 1.594 42.876 .3168 .7090 | -1.858 0.116 2.760 .0269 .0001 726
DRC, | 12.586 101.810 .0006 .0015 | -20.473 3.804 31.777 .0007 .0064 780
DRC, | 7.066 52.020 .1129 .1730 | -17.850 0.054 24.703 .2015 .3632 138
DRC; | 9.180 97.000 .0575 .0904 | -22.284 0.062 28.092 .1185 .2809 405

Notes:

Table provides the predicted value, the mean, the standard deviation, the first, second,
and third quartiles, and the number of observations, and the reference for each response
coefficient. ERCo and DRCy are calculated without regard to the relative timing of the
announcements, ERC; and DRC, are calculated from the observations in which earnings
are announced before dividends, and ERC, and DRC; are calculated from the observations
in which earnings are announced after dividends.

Total observations in the sample are 7290 (= 270 firms * 27 quarters). The table excludes
cases where scaled unexpected dividends or earnings are between —0.0001 and +0.0001.
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Table B.60: Descriptive statistics for firm rates and response coefficients

Mean St D Prob0 Probl Q1 Q2 Q3 Prob2 Prob3 Obs
Payout rate 0.483 1.679 0.360 0.494  0.641 270
Beta 0.878  0.337 0.664 0.934 1.108 270
Growth rate 1.014 0.016 1.007 1.014 1.024 270
Mean ERCy 1.312  9.224 .0202 5787 | -1.357 0.853 3.797 .0004 .9960 270
Median ERCq 0.708 2352 .0001 .0422 | -0.010 0.123 0.73¢ .0001 .0001 270
Mean DRCq 11.784 47.132 .0001 .0002 | -5.901 6.328 26.091 .0001 .0001 266
Median DRCy 8.697 38.368 .0003 .0012 | -4.579 4.278 19.844 .0001 .0004 266
Mean ERC, 2.078 15,152 .0533 .3146 | -2.843 0.574 5.091 .0479 8644 201
Median ERC, 1.338 8.404 .0251 .5696 | -0.134 0.133 1.126 .0001 .0001 201
Mean DRC, 11.524 45.788 .0048 .0098 | -7.150 6.086 24.703 .00i1 .0045 130
Median DRC,; | 10.866 47.363 .0100 .0190 | -4.540 4.138 22.134 .0049 .0255 130
Mean ERC, 0.182 10.696 .8142 .2919 | -1.716 0.336 2.413 .1417 0175 191
Median ERC, 0.248 5.367 .5244 .0542 | -0.434 0.054 0.73¢ .1149 .0001 191
Mean DRC, 9.881 57.468 .0322 .0539 | -10.109 6.607 27.923 .0008 .0029 158
Median DRC, 8.946 52,210 .0328 .0576 | -5.361 4.944 24.204 .0016 .0082 158
When data restricted to announcements being within two weeks of each other
Mean ERCy 1.950 12.999 .0247 .2718 | -1.326 1.151 4.389 .0001 .2289 227
Median ERCy 0.730 4.998 .0287 .4174 | -0.161 0.114 0.913 .0001 .0001 227
Mean DRC, 12.430 58.533 .0032 .0066 | -11.196 5.651 29.837 .0016 .0056 198
Median DRC, | 10.394 48.317 .0028 .0068 | -7.138 4.332 24.703 .0021 .0124 198
Mean ERC, 1.719 20.543 .2564 .6344 | -2.768 0.566 5.441 0665 .8671 185
Median ERC, 0.541 12.546 .5580 .6196 | -0.412 0.116 1.147 .0115 .0001 185
Mean DRC, 5.449 33.616 .2142 .3095 | -14.746 0.769 23.678 .4688 .6363 60
Median DRC; 3.246 35.494 4814 .6258 | -22.156 0.000 21.141 .8695  .8729 60
Mean ERC, 1.208 18.252 .4501 .8965 | -1.184 0.481 3.073 .0483 .3285 131
Median ERC, 1.850 15.908 .1854 .5417 | -0.912 0.101 1.250 .2329 .0001 131
Mean DRC, 8.072 73.886 .2280 .2905 | -15.006 7.739 31.050 .0254 .0460 123
Median DRC, 7.721 69.836 .2225 ,2880 | -5.934 b5.633 26.453 .0091 .0292 123

Notes:

The payout rate is calculated as the dividends paid out in 1980 to 1987 divided by net income for
1980 to 1987. Beta is calculated by regressing 1980 to 1987 monthly returns on the CRSP equal
weighted market returns. The growth rate is calculated by regressing the logarithm of quarterly
dividends for 1980 to 1987 on time.

Table provides the predicted value, the mean, the standard deviation, the first, second, and third
quartiles, and the number of observations, and the reference for each variable. ERCy and DRCq
are calculated without regard to the relative timing of the announcements, ERC; and DRC; are
calculated from the observations in which earnings are announced before dividends, and ERC; and
DRC, are calculated from the observations in which earnings are announced after dividends. Mean
ERC and DRC are the means of the quarterly ERC and DRC for the firm; median ERC and DRC

are the medians of the quarterly ERC and DRC for the firm.
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Table B.61: Evidence on the cross-sectional variation in earnings response coeflicients,

when earnings announced first

Response coefficient

= bg + by * Dividend payout ratio + b2 * Beta

+ b3 * Dividend growth rate

Obs Case bg b bs b3 Adjusted White's Largest
Predicted - - + R? x? VIF
All Mean ERC; -13.032  0.047 -2.657 17.316 .0000 .2835 1.024
201 .851 528 .222 .400
All Median ERC; | -33.881 -0.054 -3.826 38.249 0117 .8756 1.024
201 374 441 023 154
Pos Mean ERC; | -142.011 0.197 -1.131 149.824 | .0000 .8837 1.066
113 134 514 411 .053
Pos Median ERC, | -64.711 -2.754 -6.137 73.878 .0415 .9958 1.112
126 .225 234 014 077
Log Mean ERC; 0.809  0.541 0.266 24.230 .0621 .3029 1.026
113 .001 .866  .816 .002
Log Median ERC, | 0.182 -3.250 0.272 42.726 .1551 3791 1.082
126 734 .004  .748 .000
When data restricted to announcements being within two weeks of each other
All Mean ERC, -29.817 0.192 -1.264 32.194 .0000 .2359 1.026
185 770 .583  .398 374
All Median ERC, | 7.273  0.122 -5.398 -1.698 .0031 .6874 1.025
185 .906 587 036 511
Pos Mean ERC; | -224.120 -1.260 -0.179 232.240 | .0234 7873 1.059
104 .034 420 488 ° .012
Pos Median ERC; | -104.186 -3.249 -9.288 117.032 | .0691 .9804 1.068
106 134 244 004 042
Log Mean ERC, 0.826 0.454 0.316 29.806 .0862 7637 1.022
104 .002 808  .827 .001 ‘
Log Median ERC; | 0.456  -3.581 -0.419 46.928 1510 1224 1.044
106 434 004 .194 .000
Notes:

Obs gives number of firms used in the regression: “pos” indicates that only observations
with positive values for the dependent and independent varaiables were used, “log” indicates
that a logarithm transformation was applied to all variables before the regression was run.
Mean indicates that the mean of each firms’ earnings response coefficients was the dependent
variable; median indicates that the median of each firms’ earnings response coefficients was
the dependent variable.
The second row of each pair of rows gives the probability of observing the regression coef-
ficient above, given the null hypothesis that the coefficient is zero. (One tail t tests except
for the intercept which is two tail.)
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Table B.62: Evidence on the cross-sectional variation in dividend response coefficients,

when dividends announced first

Response coefficient

= bo + b1 * Dividend payout ratio + b2 * Beta

+ b3 % Dividend growth rate

Obs Case bo b by b3 Adjusted White’s Largest
Predicted - - + R? x2 VIF
Alll Mean DRC; |-215.588 -1.499 -1.159 225.134 | .0000 .5185 1.057
130 400 232 .464 .186
All Median DRC, | -155.500 -1.632 -4.319 167.836 | .0000 .3072 1.057
130 557 .220 371 .260
Pos Mean DRC; |-657.804 -18.730 1.984 687.879 | .0500 .6245 1.588
79 .098 219 .546 .035
Pos Median DRC; | -723.467 -15.506 15.370 741.970 | .0648 .4692 1.634
74 .097 260 787 .038
Log Mean DRC; 3.302  -2.361 -0.333  21.482 .0838 .5458 1.566
79 .000 .050 197 .054 '
Log Median DRC; | 3.689  -2.861  0.669  15.526 .1062 6776 1.636
T4 .000 .059 .909 192
When data restricted to announcements being within two weeks of each other
All Mean DRC, |-126.837 -1.826 -2.613 132.793 | .0000 4071 1.081
60 .588 120 422 .282
All Median DRC; | -72.944 -1.966 -4.119 78.681 .0000 .5246 1.081
60 768 116 384 373
Pos Mean DRC; |-398.356 -37.653 -5.214 444.466 | .1173 4624 1.256
31 . .165 .063 374 .055
Pos  Median DRC; | -450.582 -67.304 -19.037 523.698 | .2224 .8278 1.271
28 163 .012 162 .049
Log Mean DRC, 5.177  -6.820 -0.179  5.898 1316 .8573 1.318
31 .000 .012 413 387
Log Median DRC; | 5.974  -8.794 -0.037  4.942 .2161 .5485 1.327
28 .000 .005 483 410
Notes:

Obs gives number of firms used in the regression: “pos” indicates that only observations
with positive values for the dependent and independent varaiables were used, “log” indicates
that a logarithm transformation was applied to all variables before the regression was run.
Mean indicates that the mean of each firms’ dividend response coefficients was the dependent
variable; median indicates that the median of each firms’ dividend response coefficients was
the dependent variable.
The second row of each pair of rows gives the probability of observing the regression coef-
ficient above, given the null hypothesis that the coefficient is zero. (One tail t tests except
for the intercept which is two tail.)
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Table B.63: Evidence on the cross-sectional variation in dividend response coefficients,

when dividends announced second

Response coeflicient

= bg + by x Dividend payout rate + b2 x Beta

+ b3 x Dividend growth rate

Obs Case bo by by bz Adjusted White’'s Largest
Predicted - - + R? x? VIF
All Mean DRC, -324.897 -20.504 0.63¢  339.214 .0000 .3957 1.459
158 .358 222 514 .168
All' Median DRC, | -381.689 -7.123  1.370  387.123 .0000 .3079 1.459
158 .236 .384 536 104
Pos Mean DRC, -805.598 -27.161 -2.016 841.756 .0716 .5551 1.570
102 .038 .159 .450 .012
Pos Median DRC, | -828.384 -25.956 -7.541  866.528 .0705 5871 1.449
93 .028 .168 .330 .009
Log Mean DRC, 3.111 -1.878  0.047 28.542 .1582 .6091 1.592
102 .000 .045 .564 .002
Log Median DRC, 2.903 -1.913  -0.418  27.969 0792 7597 1.479
93 .000 .088 .169 012
When data restricted to announcements being within two weeks of each other
Al Mean DRC, -643.934 -28.152 -28.678 682.140 .0138 7387 1.494
123 .224 231 126 .090 -
All Median DRC, | -844.500 -4.887 -23.816 863.469 .0181 .7390 1.494
128 .091 446 157 .036
Pos Mean DRC, -946.288 -55.794 -24.753 1018.239 | .0755 .5668 1.819
75 .083 .108 .150 .026
Pos Median DRC, | -1054.846 -41.848 -22.278 1113.094 | .0908 .6421 1.618
74 027 147 157 .008
Log Mean DRC, 3.536 -2.503  -0.384  24.786 .1389 5344 1.769
75 .000 .035 119 .012
Log Median DRC, 3.034 -2.420 -0.778  30.594 0771 .6579 1.552
74 .001 .108 .058 .023
Notes:

Obs gives number of firms used in the regression: “pos” indicates that only observations
with positive values for the dependent and independent varaiables were used, “log” indicates
that a logarithm transformation was applied to all variables before the regression was run.
Mean indicates that the mean of each firms’ dividend response coefficients was the dependent
variable; median indicates that the median of each firms’ dividend response coefficients was

the dependent variable.

The second row of each pair of rows gives the probability of observing the regression coef-
ficient above, given the null hypothesis that the coefficient is zero. (One tail t tests except
for the intercept which is two tail.)
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Table B.64: Evidence of variation in the response coefficients due to cross sectional

variation in firm payout rates, firm betas, and firm dividend growth rates: probability

(1 tail) of observing the difference in the mean (4 test) or the mean rank (Wilcoxon

test) of the response coefficients between the first and fourth quartiles of the rates,

given the null hypotheses of no difference.

All announcements

Mean Median
t test W test | t test W test

Announcements within 2 weeks of each other
Mean Median
t test W test | t test Wilcoxon test

Effect on the response coefficients of changes in the dividend payout rate

ERGCo | .001 .001 .001 .001
ERC, | .075 180 035 .019
ERC, | .045 .145 273 304

DRCp | .002 .008 .023 .254
DRC, | .778 .833 .786 .843
DRC, | .049 .013 193 .288

Effect on the response coefficients of changes in the beta

ERG, | .524 705 734 976
ERC; | .138 401 128 .535
ERC, | .428 783 744 .820

DRC, | .889 .691 798 487
DRC, | .510 497 | .328 .254
DRC, | .887 793 .863 .466

Effect on the response coefficients of changes in the dividend growth rate

ERCo | .005 .004 | .006 .010
ERC, | .194 173 172 077
ERC, | .012 034 | .557 .423

DRGC, | .001 .004 | .003 .006
DRC, | .196 282 281 496
DRC, | .077 036 | .049 .034

002 .001 056 284
B13 125 762 221
069 175 .080 .614
004 013 013 234
436 864 | .394 912
196 075 406 420
12 .889 141 .748
231 .699 .069 536
694  .935 914 .929
582 277 | .562 458
132 149 149 .289
426 .270 435 109
.008  .009 027 JA12
352 118 479 118
010  .007 212 .357
.001 .006 .001 .015
346 .500 465 705
029  .054 009 031

Notes:

Mean indicates the mean of each firm’s response coefficients; median indicates the median

of each firm’s response coefficients.

ERC, and DRCy are calculated without regard to the relative timing of the announcements,
ERC; and DRC; are calculated from the observations in which earnings are announced be-
fore dividends, and ERC; and DRC; are calculated from the observations in which earnings

are announced after dividends.
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Table B.65: Descriptive statistics for quarter rates and response coefficients

Mean St D Prob0 Probl Q1 Q2 Q3 Prob2 Prob3

Obs

Interest rate 11.037  2.166 9.12 11.12 12.45

27

Mean ERCy 1.284 3.380 .0592 .6664 | -0.620 0.667 1.920 .0706 .6398
Median ERC, 0.199 0.229 .0601 .0001 0.003 0.103 0.347 .0001 .0001
Mean DRCy 12.688 15.354 .0002 .0005 | -0.454 9.231 17.836 .0001 .0001
Median DRCy 3.957 4,748 .0002 .0033 0.000 3.021 7.344 .0001 .0068

27
27
27
27

Mean ERC, 1.766  6.609 .1767 .5521 | -1.458 0.910 2.561 .1602 .9070
Median ERC; 0.210 0.333 .0030 .0001 0.000 0.106 0.333 .0001 .0001
Mean DRC; 12.646 22.386 .0069 .0119 | -0.321 11.386 20.773 .0062 .0132
Median DRC, 5.158 8.883 .0056 .0222 0.000 3.917 12.148 .0035 .0208

27
27
27
27

Mean ERC, 0.702 3.947 3638 .6981 | -1.402 0.661 2.220 .2667 .6231
Median ERC, 0.166 0.334 .0158 .0001 0.006 0.161 0.402 .0028 .0001
Mean DRC, 9.399 19.439 .0185 .0335 | -4.261 6.648 22.894 .0180 .0411
Median DRC, 2.626 11.263 .2367 .4600 | -3.954 0.042 7.376 4107 .6231

27
27
27
27

When data restricted to announcements being within two weeks of each other
Mean ERCq 2.158 6.274 .0856 .3464 | -0.858 0.974 2.449 0560 .8886
Median ERCq 0.193 0.318 .0040 .0001 0.000 0.024 0.337 .0001 .0001
Mean DRCq 14.321- 24.356 .0051 .0086 | 2.104 8.720 24.420 .0036 .0074
Median DRCp 4.943 9.962 .0159 .0499 | 0.000 4.126 11.126 .0088 .0338

27
27
27
27

Mean ERC, 2,866 8.452 .0898 .2617 | -1.426 2.170 4.38¢ .0338 .3972
Median ERC, 0.224 0.377 .0048 .0001 0.000 0.023 0.486 .0008 .0001
Mean DRC, 13.700 32.354 .0448 .0614 | -11.630  2.403 29.333 .1884  .2611
Median DRC; | 11.981 31.059 .0657 .0898 | -3.982  0.846 12.332 .2497 4706

27
27
25
25

Mean ERC, 2,042 8776 2375 .5426 | -2.037 0.066 3.479 5740 .6737
Median ERC, 0.213 0.839 .1985 .0001 | -0.134 0.164 0.476 .0915 .0001
Mean DRC, 9.2564 25.566 .0712 .1054 | -8.436 5.970 20.474 0747 .1143
Median DRC, 3.654 16.309 .2549 4055 | -3.679 0.019 6.2560 .3509 .8701

27
27
27
27

Notes:

Table provides the mean, the standard deviation, the (two tail) probability of observing the mean
given the null hypothesis that the mean is zero (Prob0) or one (Probl), the first, second, and third
quartiles, the (two tail) probability of observing the median given the null hypothesis that the
median is zero (Prob2) or one (Prob3), and the number of observations, and the reference for each
response coefficient, where the response coefficient is calculated as returns divided by unexpected
earnings or dividends. . :
ERCq and DRCy are calculated without regard to the relative timing of the announcements, ERC,
and DRC; are calculated from the observations in which earnings are announced before dividends,
and ERC, and DRC; are calculated from the observations in which earnings are announced after
dividends.

Mean ERC and DRC are the means of the firm ERC and DRC for the quarter; median ERC and
DRC are the medians of the firm ERC and DRC for the quarter.
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Table B.66: Evidence on the time series variation in earnings response coefficients,

when earnings announced first

Response coefficient = bg + b; * Interest rate
Obs Case ' bo b Adjusted White’s
Predicted - R? x2

All Mean ERC; 6.094 -0.392 | .0000 1784
27 379 261

All Median ERC, | -0.088 0.027 .0000 4728
27 799 .809

Pos Mean ERC, 16.681 -1.107 | .0675 .5256
17 072 .081

Pos Median ERC; | 0.027 0.024 .0000 .3594
20 949 736

Log Mean ERC, 8.292 -3.136 | .2786 .8350
17 010  .009

Log Median ERC, | 0.501 -1.088 | .0000 1442
20 918 .296

When data restricted to announcements being within two weeks of each other
All Mean ERC, 8.134 -0.477 | .0000 3871
27 359 272

All Median ERC, | -0.163 0.036 .0022 .7930
27 674  .843

Pos Mean ERC, 16.899 -1.021 | .0001 4092
18 .166 .166

Pos Median ERC; | 0.116 0.024 .0000 .8207
16 .852  .670

Log Mean ERC; 3.709 -1.089 | .0000 4824
18 253 .207

Log Median ERC; | -3.246 0.490 .0000 .7389
16 .667  .563

Notes:

Obs gives number of firms used in the regression: “pos” indicates that only observations
with positive values for the dependent and independent variables were used, “log” indicates
that a logarithm transformation was applied to all variables before the regression was run.
Mean indicates that the mean of each quarter’s earnings response coeflicients was the de-
pendent variable; median indicates that the median of each quarter’s earnings response
coefficients was the dependent variable.

The second row of each pair of rows gives the probability of observing the regression coef-
ficient above, given the null hypothesis that the coefficient is zero. (One tail t tests except
for the intercept which is two tail.)
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Table B.67: Evidence on the time series variation in dividend response coefficients,

when dividends announced first
Response coefficient = by + b; * Interest rate
Obs Case bo by Adjusted White’s
Predicted - R? x?

All' Mean DRC, 43.240 -2.772 .0348 .3610
27 .064 .088

All Median DRC; | 19.641 -1.312 .0664 .1033
27 034 .052

Pos Mean DRC; 58.076  -3.294 .0861 4230
19 .019 .059

Pos Median DRC, | 33.390 -2.232 4379 .1343
19 .000 001

Log Mean DRC; 7.058 -1.826 .0976 4188
19 .013 .052

Log Median DRC; | 9.514  -3.418 .0667 .2990
19 .095 074

When data restricted to announcements being within two weeks of each other
All Mean DRC; 94,141 -7.236 1916 .0358

25 .007 .008

All Median DRC; | 99.304 -7.856 2572 .0207
25 .002 .003

Pos Mean DRC; 116.700 -8.131 .1988 0793
15 014 027

Pos Median DRC, | 137.786 -10.591 .3031 0321
14 .008 012 '

Log Mean DRC, 12,119  -4.087 .1285 .9166
15 .046 .052

Log Median DRC; | 13.968 -5.063 1297 5421
14 .065 .056

Notes:

Obs gives number of quarter’s used in the regression: “pos” indicates that only observations
with positive values for the dependent and independent variables were used, “log” indicates
that a logarithm transformation was applied to all variables before the regression was run.
Mean indicates that the mean of each quarter’s dividend response coefficients was the
dependent variable; median indicates that the median of each quarter’s dividend response
coefficients was the dependent variable.

The second row of each pair of rows gives the probability of observing the regression coef-
ficient above, given the null hypothesis that the coefficient is zero. (One tail t tests except

. for the intercept which is two tail.)
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Table B.68: Evidence on the time series variation in dividend response coefficients,

when dividends announced _second

Response coefficient = bg + b1 * Interest rate
Obs Case bo by Adjusted White’s
Predicted - R? x2

All Mean DRC, 55.586 -4.184 | .1860 1813
27 .004 007

ANl Median DRC, | 15.170 -1.137{ .0097 2181
27 196 137

Pos Mean DRC, 64.049 -4.261 .3330 .0833
19 000 .003

Pos Median DRC, | 34.342 -2.289 .1957 4100
15 .014 .028

Log Mean DRC, 8.369 -2.472| .2488 4433
19 .001 009

Log Median DRC, | 9.369 -3.361 0436 .2894
15 157 111

When data restricted to announcements being within two weeks of each other
All Mean DRC, | 66.416 -5.179 | .1602 2243

27 010 011

All Median DRC, | 20.324 -1.510 .0018 3610
27 232 .158

Pos Mean DRC, 91.717 -6.400 .4897 .3698
17 .000 001

Pos Median DRC, | 41.931 -2.740 .0658 2924
14 .081 .096

Log Mean DRC, 13.134 -4.558 2278 1746
17 010 .016

Log Median DRC, | 4.469 -1.253 .0000 7953
14 444 304

Notes:

Obs gives number of quarter’s used in the regression: “pos” indicates that only observations
with positive values for the dependent and independent variables were used, “log” indicates
that a logarithm transformation was applied to all variables before the regression was run.
Mean indicates that the mean of each quarter’s dividend response coefficients was the
dependent variable; median indicates that the median of each quarter’s dividend response
coefficients was the dependent variable.

The second row of each pair of rows gives the probability of observing the regression coef-
ficient above, given the null hypothesis that the coefficient-is zero. (One tail t tests except
for the intercept which is two tail.)
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Table B.69: Evidence of variation in the response coefficients due to time series vari-
ation in the risk free interest rate and the effective tax rate on dividends: probability
(1 tail) of observing the difference in the mean (t test) or the mean rank (Wilcoxon
test) of the response coefficients between the first and fourth quartiles of the rates,
given the null hypotheses of no difference.

All announcements Announcements within 2 weeks of each other
Mean Median Mean Median
t test W test | t test W test | t test W test | t test Wilcoxon test

Effect on the response coefficients of changes in the interest rate

ERCo | 227 .186 | .879  .899 | .347 500 | .847 .938
ERC, | 476  .399 | .811  .649 | .511  .551 | .916 .958
ERC, | .058 .153 | .386  .449 | .332  .649 | .666 874
DRC, | .008 .008 | .161 .18 | .009  .011 | .160 153
DRC, | .096 .101 | .127  .101 | .061  .087 | .053 .064
DRC, | .020 .028 | .140 .126 | .017 .014 | .154 222
Effect on the response coeficients of changes in the effective tax rate on dividends
ERGo | .102  .094 | .894  .922 | .156  .396 | .841 974
ERC, | .186  .247 | .793 682 | .199  .437 | .814 679
ERC, | .221 437 | .508 479 | .124 479 | .512 814
DRCy | .002 .003 | .024 .033 | .006 .006 | .046 .042
DRC, | .030 .026 | .056 .052 | .020 .021 | .022 021
DRC, | .016 .016 | .123  .094 | .021  .007 | .127 136

Notes:

Mean indicates the mean of each quarter’s response coefficients; median indicates the
median of each quarter’s response coefficients.

ERGCo and DRCy are calculated without regard to the relative timing of the announce-
ments, ERC, and DRC, are calculated from the observations in which earnings are
announced before dividends, and ERC, and DRC, are calculated from the observa- _

tions in which earnings are announced after dividends.
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Table B.70: Evidence on the time series variation in earnings response coefficients,

when earnings announced first

Response coefficient = bg + by * Interest rate + by * Tax rate dummy
Obs Case bo by by Adjusted White’s Largest
Predicted - + R? x? VIF
All Mean ERC; | -262.209 2.251 2.849 .0339 .6223 4.899
16 .150 886  .071
All Median ERC, | -7.066 0.108 0.072 1104 7298 4.899
16 .256 947 137
Pos Mean ERC; | -271.522 1.574 3.078 1237 .7495 4.796
11 214 763 .094

Pos Median ERC; | -10.156 0.121 0.108 .0931 .6045 4.542

13 : 160 958  .082

Log Mean ERC, -37.391 1,107 0.423 .2863 .25608 5.389
11 ‘ .303 .624  .108

Log Median ERC, | -52.580 3.314 0.504 .0000 .3004 5.676
13 .303 754 147

When data restricted to announcements being within two weeks of each other
All Mean ERC, -307.414 2.617 3.354 .0069 .8426 4.899

16 .189 861 .090

All Median ERC, | -9.026 0.138 0.092 .1546 9129 4.899
16 212 962  .114

Pos Mean ERCy -360.081 2.321 4.046 .0301 .7483 5.179
11 .270 762 1123

Pos Median ERC, | -5.734 0.089 0.061 .0000 6744 5.439
10 .641 758  .321

Log Mean ERC; -34.441  2.091 0.362 .0000 3234 5.804
11 461 678  .203

Log Median ERC; | -0.846 0.808 -0.034 .0000 .4459 6.156
10 990 548  .522

Notes:

Obs gives number of quarter’s used in the regression: “pos” indicates that only observations
with positive values for the dependent and independent variables were used, “log” indicates
that a logarithm transformation was applied to all variables before the regression was run.
Mean indicates that the mean of each quarter’s earnings response coefficients was the de-
pendent variable; median indicates that the median of each quarter’s earnings response
coefficients was the dependent variable.

The second row of each pair of rows gives the probability of observing the regression coef-
ficient above, given the null hypothesis that the coefficient is zero. (One tail t tests except
for the intercept which is two tail.)

The tax rate dummy is 0 for quarters 1981:2 to 1983:1 and 1 for quarters 1986:1 to 1987:4.
Quarters 1983:2 to 1985:4 were excluded from the data.
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Table B.71: Evidence on the time series variation in dividend response coefficients,

when dividends announced first

Response coefficient = by + by * Interest rate + by * Tax rate dummy
Obs Case bo b, by Adjusted White’s Largest

Predicted - + R? x? VIF

All' Mean DRC, -216.156  -1.376  2.839 .1305 .3306 4.899
16 613 378 .267

All Median DRC; | -137.581 -0.038 1.683 .0621 .2595 4.899
16 517 493 .229

Pos Mean DRC, 15.638  -3.804 0.540 4387 4611 5.372
10 .963 143 441

Pos Median DRC; | -135.002 -0.766 1.803 7150 5254 8.486
9 411 .309 .156

Log Mean DRC; 6.983 -2.299 0.014 .6037 4657 5.737
10 .666 .081 .463

Log Median DRC; | -145.664 8.484 1.498 .4800 3611 8.140
9 .094 876 .036

When data restricted to announcements being within two weeks of each other
Al Mean DRC; | -1003.209 2.952 11.668 | .2714 .0439 4,578

15 .169 .654 .068
All Median DRC; | -784.271 0.670  9.387 .2539 .0857 4,578
15 272 546 .109
Pos Mean DRC, -3706.686 29.560 40.411 .3335 2418 17.684
7 172 872 .081
Pos Median DRC; | -4018.247 31.416 43.841 2647 2859  12.481
6 194 .869 .093
Log Mean DRC,; -116.671  8.097 1.184 2369 5390 12.528
7 .263 .807 114
Log Median DRC; | -101.900 7.001 1.044 4394 .3354 8.487
6 .156 .880 .067
Notes:

Obs gives number of quarter’s used in the regression: “pos” indicates that only observations
with positive values for the dependent and independent variables were used, “log” indicates
that a logarithm transformation was applied to all variables before the regression was run.
Mean indicates that the mean of each quarter’s dividend response coefficients was the
dependent variable; median indicates that the median of each quarter’s dividend response
coefficients was the dependent variable.

The second row of each pair of rows gives the probability of observing the regression coef-
ficient above, given the null hypothesis that the coefficient is zero. (One tail t tests except
for the intercept which is two tail.)

The tax rate dummy is 0 for quarters 1981:2 to 1983:1 and 1 for quarters 1986:1 to 1987:4.
Quarters 1983:2 to 1985:4 were excluded from the data.
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Table B.72: Evidence on the time series variation in dividend response coefficients,

when dividends announced second

Response coefficient = &g + by * Interest rate + b, * Tax rate dummy
Obs Case bo by bo | Adjusted White’s Largest
Predicted - + R? X2 VIF
All' Mean DRC, |-277.551 -0.737 3.561 .1939 3543 4.899
16 467 426 193
All Median DRC, | -145.180 0.370 1.752 .0000 .2889 4.899
16 .566 .556 .258
Pos Mean DRC, 43.593 -3.942 0.242 2834 3277 5.972
12 .907 178 476
Pos Median DRC, | 87.750 -2.728 -0.560 | .0444 .6950 5.714
11 770 218 571
Log Mean DRC, 8.821  -2.318 -0.006 | .3633 .5921 6.338
12 655 134 514
Log Median DRC, | 16.044 -2.714 -0.089 | .2054 3697 6.319
11 443 118 .682
When data restricted to announcements being within two weeks of each other
All Mean DRC, |-520.293 1.007 6.260 1839 7165 4.899
16 .299 578 121
All' Median DRC, | -343.439 1.726 3.937 .0000 .6431 4.899
16 419 .653  .193
Pos Mean DRC, |-377.368 -1.623 4.977 .5602 .2087 7.022
13 357 356 127
Pos Median DRC, | -734.589 5.300 8.180 .0000 5278 17.758
10 .536 670 257 .
Log Mean DRC, -75.697  3.562  0.824 3331 .1459 7.463
13 210 727071
Log Median DRC, | -128.240 12.280 1.199 .0861 3414 17.664
10 141 931 .069
Notes:

Obs gives number of quarter’s used in the regression: “pos” indicates that only observations
with positive values for the dependent and independent variables were used, “log” indicates
that a logarithm transformation was applied to all variables before the regression was run.
Mean indicates that the mean of each quarter’s dividend response coefficients was the
dependent variable; median indicates that the median of each quarter’s dividend response
coefficients was the dependent variable.
The second row of each pair of rows gives the probability of observing the regression coef-
ficient above, given the null hypothesis that the coefficient is zero. (One tail t tests except

for the intercept which is two tail.)

The tax rate dummy is 0 for quarters 1981:2 to 1983:1 and 1 for quarters 1986:1 to 1987:4.
Quarters 1983:2 to 1985:4 were excluded from the data.
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Appendix C

ADDITIONAL EMPIRICAL EVIDENCE ON
VARIATION IN THE ANNUAL DIVIDEND RESPONSE
COEFFICIENT

The appendices provides empirical tests of the hypotheses supplemental to that

in section 3.5.

C.1 Tests of hypothesis H1 using 1984-88 data on 56 firms

This section provides empirical evidence on the relation between firm value, nonop-
erating assets, operating cash flow, dividends, and the payout rate supplemental to
that in section 3.5.1. That section used annual data for 1980 to 1987. This section
uses data for 1984 to 1988.

C.1.1 Prozies

As noted in table C.1, the proxy for firm value is the market value of the firm’s
common shares on March 31, 1984. The proxy for dividends is regular quarterly
taxable dividends paid in U.S. dollars on common stock from December 1, 1983 to
February 29, 1988. Other distributions were not used since it was not clear how to
value them in relation to regular dividends.

Proxies for the accounting variables are given in table C.1. Cash and short term
investments (Compustat item D36) proxied for nonoperating assets. The proxies for
cash flow constructs are the corresponding income statement amounts. In the absence
of growth, the model states that cash flow amounts and earnings amounts are the
same; in the presence of growth they differ by the difference between opening and
closing operating assets. Since it was not clear how much growth the sample firms
were experiencing nor was it clear which balance sheet items should be classified as
operating assets, it seemed appropriate to simply not adjust the income statement

amounts rather than to attempt to make adjustments which might introduce more
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error than they eliminated. Operating income (Cbmpustat item D21) for the five year
period January 1, 1984 to December 31, 1988 proxied for expected operating cash
flow. The sensitivity of the regression results to the use of this proxy was checked
by also using operating income less depreciation and amortization (Compustat item
D5), net income (Compustat item D69) less preferred dividends (Compustat item

D24), and income before extra-ordinary items (Compustat item D8) less preferred
dividends.

C.1.2 The sample

The sample consists of firms listed on both the Compustat quarterly industrial
database and the CRSP monthly NYSE database that met certain criteria. As noted
in table C.2, the 56 sample firms are those on the CRSP and Compustat tapes with
calendar quarter year ends, with a full set of regular quarterly dividend and earn-
ings announcements, with operating income for each quarter, and with returns for
the twenty quarters. Firms that paid dividends on other than a quarterly basis, or
stock dividends or splits or any other kind of distribution other than a taxable U.S.
dollar cash dividend during the period were excluded. Tables C.3 and C.4 provide

correlations and summary statistics for the sample data.

C.1.3 Statistical procedures -

The equations were tested using ordinary least squares. The significance of the pa-

rameter estimates was tested using standard student t tests.

C.1.4 Results

Tables C.3, C.4, and C.5 relate to testing the model’s predictions regarding the level
of firm value. Table C.3 reports the correlation matrix for the variables used to test
the equation. The proxy for operating funds flow, operating income for 1984-88,
and its alternate, operating income for 1984-88 less depreciation, are highly (96%)
correlated, as are the proxy for total funds flow, 1984-88 net income, and its alternate,
1984-88 income before extraordinary items. The correlation among these four income
statement items ranges from 78 to 86%. Price is highly correlated with the operating

and nonoperating variables and with its lagged value. It is much less highly correlated
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" with 1984-88 dividends.

Table C.5 reports tests of the variables determining the level of firm value. It
shows the results of regressing the March 31 1984 stock market price on December
31 1983 cash and equivalents per share, 1984-88 operating income per share, 1984-88
dividends per share, the ratio of 1984-88 dividends to 1984-88 operating income, and
the square of the ratio.

Panel A of table C.5 shows that the parameter estimates for regression 3.3 have
the predicted signs. However, the coefficient on dividends is insignificantly different
from zero, the coefficient on operating income is significantly less than one, and the
coefficient on nonoperating assets is significantly greater than one, all contrary to the
model’s predictions. The presence of a large intercept term is also troubling. Using
operating income less depreciation instead of operating income does not significantly
affect the regression results. Using instead income before extraordinary items or
net income results in the coefficient on this variable moving closer to one and the
coefficient on nonoperating assets becoming insignificant, but also produces a positive
parameter estimate for dividends not significantly different from one. Using the actual
quarterly data on a time series or cross-sectional or pooled basis rather than the data
summed over the full five years produces similar, though less statistically significant,
results.

Panel B of table C.5 shows that the parameter estimates for regression 3.3 mod-
ified to include the payout rate and its square have the predicted signs. Moreover,
although the parameter estimate for operating income remains significantly less than
one, that for dividends is now significantly negative and that for nonoperating as-
sets is not significantly different from one, as hypothesized. Replacing operating
income by operating income less depreciation, income before extraordinary items, or
net income produces similar results, though the parameter estimates for dividends,
nonoperating assets, and the ratio squared terms move increasingly to zero as each

of these substitutions is made.

C.1.5 Summary

The tests in table C.5 support the model’s predictions of the determinants of the
level of firm value. The signs of the coefficients on the proxies agree with those on

the constructs in the equations, and the magnitudes are not inconsistent. The results
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complement those in section 3.5.1 and indicate that they are robust with respect to

different time periods and different proxies.

C.2 Tests of hypotheses H3 to H5

This section reports additional tests of hypotheses H3, H4, and H5, using the same
sample as in section 3.5.3. The tests also examine the effect of using the operating
cash flow growth rate, estimated by regressing the log of operating cash flow on the

calendar year, to proxy for growth rather than using the dividend growth rate.

C.2.1 Univariate tests

Table C.6 reports the results of rank tests of the variation in the dividend response
coefficient. The results are reported for the DRCs calculated with intercept (as shown
in table 3.14) and without intercept (as in table 3.15). The t test evaluates whether
the mean of the DRC in the first quartile of the independent variable is significantly
different from the mean of the DRC in the fourth quartile; the Wilcoxon test reports
whether the mean rank of the DRC in the first quartile is significantly different from
the mean rank in the fourth quartile.

The DRCs in the first quartile of the dividend payout rate are significantly higher
than the DRCs in the fourth quartile under both tests and both estimations of the
DRC, as predicted by hypothesis H3. The DRCs calculated without an intercept
term are significantly lower in the first beta quartile than in the fourth, contrary
to hypothesis H4, while the DRCs calculated with an intercept term are significantly
higher in the first quartile than the fourth, as predicted. The DRCs in the first growth
quartiles are lower than those in the fourth quartile as predicted in hypothesis H5,

though the relation is significant in only half the cases.

C.2.2 Multivariate regression tests

Table C.7 reports the results of the cross-sectional regressions (equation # 3.4) of
the dividend response coefficients on the proxies for the payout rate, the risk rate,
and the growth rate. Dividend response coefficients were calculated with and without
intercept terms, the regressions were performed with and without a logarithm trans-

formation, and growth was proxied by growth in dividends and growth in operating
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cash flow; thus there are 2 * 2 * 2 = 8 regressions. The R? statistic suggest that
the proxies explain about 20% of the DRC variations when the DRC was calculated
without an intercept, but none of the variation when the intercept was used.

The regression coefficient for the dividend payout rate is consistently negative as
predicted by hypothesis H3, though significantly so only when the variables in the
regression are not transformed by logarithm and the dividend response coefficient was
obtained in regressions with the intercept suppressed. The coefficient for the firm’s
beta is consistently negative when the DRC is calculated using an intercept term,
as predicted by hypothesis H4, but it is consistently positive contrary to prediction
when the intercept term is suppressed. The coefficient on the growth term is gener-
ally positive, as predicted by hypothesis H5, and significantly so when the response
coeflicients were obtained in regressions with the intercept suppressed.

C.2.3 Summary

In summary, the tests indicate that higher dividend payout rates are associated with
lower dividend response coefficients, in accordance with hypothesis H3. The relation
is significant in all the rank tests, but only a few of the regressions. The evidence on
the relation between firms’ betas and their dividend response coefficients is mixed.
In some tests the relation was direct, in others inverse. The tests indicate that higher
growth rates are associated with higher dividend response coefficients as predicted by
hypothesis H5. About half of these tests are significant.

C.3 Tests of hypothesis H6

This section discusses tests of hypothesis H6 additional to those reported in sec-
tion 3.5.4. Tables 3.18 and 3.19 reported the results of regressing equation 3.2 using
annual data with returns measured over the period January 1 to December 31. This

section reports the results of additional tests incorporating the following changes:

e returns measured over the period March 1 to February 28;

¢ using quarterly rather than annual data.
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C.3.1 Tests using annual returns for March 1 to February 28

Table C.8 provides descriptive statistics for the regression variables for the case when
returns are measured from March 1 to February 28. The returns are similar to those
in table 3.7 where the association period is January 1 to December 31. Scaled cash
and investments, operating cash flow, and change in dividends are slightly smaller

than in that table due to common share prices generally increasing in the 1980s.

Table C.9 reports the results of the regressions when the dependent variable is the
return over the period March 1 to February 28 of each year. The estimated intercepts
are significant in most of the regressions, contrary to prediction. The coefficients on
cash and investments are significantly positive only for the time series regressions, and
these coeflicients are larger than predicted. The coefficients on operating cash fiow
are similar to those in the regressions in which returns were measured over the period
January 1 to December 31: all are significantly positive, but the ones estimated using
the pooled data or the cross-sectional regressions are lower than the predicted value
of +1. The dividend response coefficients are all insignificant, and many are negative,

contrary to prediction.

Table C.10 reports the regression results when returns are measured over months 3
to 14 and the intercept is constrained to zero. The coefficients on cash and invest-
ments are significantly positive, but the time series regression coefficients are signif-
icantly greater than the predicted amount. The operating cash flow coefficients are
significantly positive as predicted, but are still more than 25% less than the predicted
amount. The estimated dividend response coefficients are insignificant or significantly

negative, contrary to prediction.

In summary, the estimated intercepts are negative for the time series regressions
and positive for the pooled and cross-sectional regressions. The estimated coefficients
on cash and investments are generally significantly positive as predicted, but the time
series coefficients are larger than the predicted value. The coefficients on operating
cash flow are signiﬁcdntly positive as predicted, but are lower than the predicted
value of +1. The estimated dividend response coefficients are significantly positive
as predicted for the time series regressions using returns over months 1 to 12 and
intercepts, are significantly negative for the time series regression using return over

months 3 to 14 and no intercepts, and are insignificant otherwise.



o T T R A T e

273

C.3.2 Tests using 1981-87 quarterly data on 270 firms

This section examines empirically the relation between nonoperating assets, cash flow
from operations, the change in dividends, and the cum dividend change in firm value.

Section 3.5.4 used annual data, this section uses quarterly data.

Prozies

The proxies for firm value, nonoperating assets, operating cash flows, and dividends
are the same as those used in the tests reported in section 3.5.4, except that the
proxy for nonoperating assets is cash and short term investments only, since long
term investments are not available as a separate item on the Compustat quarterly
database. In the model dividends and earnings are announced and firm value is
determined at the end of each operating period. Since publicly traded corporations
usually make such announcements quarterly, quarterly data is used for the tests in
this section, and the change in the market value of the firm’s common stock over the
quarter proxies for the change in firm value. Earnings are announced several weeks
after the quarter ends, and dividends may be announced at any time in the quarter.
An alternate proxy for the change in firm value is the change in the market value of
the firm’s common stock measured over months two to four rather over months one
to three (the quarter itself).

The model would permit the terms for nonoperating assets and operating cash
flows to be replaced by cash flow from both the operating and nonoperating segments
of the firm, with a predicted regression coefficient of one. A proxy for this construct
would be primary earnings per share including extraordinary items (which is calcu-
lated after deducting preferred dividends) less the increase in non-cash net assets (i.e.
total assets less accounts and taxes payable and other non-debt current liabilities)
per share.

As recommended by Christie (1987), the variables were scaled by the firm’s open-
ing market value to reduce possible problems with heteroscedasticity. Adjustments
were made for post 1979 stock splits and dividends.

Substituting the proxies into the regression gives:
RETt = bo + b1 OL_ + szCFt + baDIVCHGt + e (C.l)

where
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RET, is the cum dividend return on the firm’s common shares over the quarter,

Cl is the firm’s cash and investments at the beginning of the quarter,

OCF, is the firm’s operating cash flow over the quarter,

DIVCHG; is the increase in the firm’s common share dividends for the quarter over
those for the preceding quarter, and

€; is the residual term with mean zero.

The three independent variables are scaled by the market value of the firm’s common

shares at the beginning of the quarter.

Predictions and limitations

If perfect proxies for the model’s constructs were available, then the predicted regres-

sion coeflicients would be:

bb = 0
b € (0,1)
b, = 1
by > 1

In fact the regressions are a joint test of the model and the appropriateness of the
proxies selected. For instance, a positive intercept by would suggest that nonoperating
assets or operating cash flows have been consistently underestimated or change in firm
value has been consistently overestimated. Ignoring debt causes both nonoperating
assets and operating cash flows to be overstated, which could cause either by to be
negative or b, or b, to be less than predicted.

The proxies and predictions are summarized in table C.11. The regression coeffi-
cient for nonoperating assets b; is predicted to be positive and approximately equal
to the discount rate. The regression coefficient for operating cash flow b, is predicted
to be positive. It may be less than +1 if ignoring debt and taxes is important. The
regression coefficient for dividend change b3 is predicted to be positive and greater
than 1.



275

The sample

This chapter uses the 1981-87 quarterly data on the 270 firms in the sample described
in chapter 2 of the dissertation.

Statistical procedures

The statistical procedures are the same as for the tests in the previous sections of
this paper.

Results

Table C.12 shows the mean and the quartiles of the variables used in the regression.
The mean cum dividend return for the firms in the sample was 4.78% per quarter, or
about 19% annually. The median return of 4.57% is similar. Cash and investments
represented 48.1% of firm value at the mean, though the median amount is only 7.4%.
The variable is highly skewed to the left as the mean is larger than the third quartile.
Operating cash flow for the quarter is two to three percent of firm value on average,
though for more than 25% of the firms it is negative. Note also that data on operating
cash flow is available for less than half the firm quarters. In more than half the firm
quarters there is no change in dividends; the mean change is only .015% of firm value.
Table C.13 indicates that the statistics are similar when returns are measured over
months two to four rather than over months one to three (the quarter itself), and the
variables are scaled by market value at the beginning of month two rather than the
beginning of month one (i.e. the beginning of the quarter).

The first two rows of table C.14 show the results of regressing equation C.1 on the
3571 firm quarters with data on operating cash flow. The regression R? is less than 1%
and White’s x? statistic indicates that the regression is misspecified; thus the results
should be treated with caution. The intercept term is significantly positive contrary
to prediction. The coefficient on cash and investments is significantly positive and
less than one as predicted; its value of four percent seems reasonable as representing
the quarterly rate of return. The regression coefficient on the proxy for operating cash
flow is significantly positive as predicted, but is significantly less than one, contrary
to prediction. The coefficient on the change in dividends is significantly greater than
one as predicted.
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The next four rows report the average results of the time series regressions of
the equation. The mean intercept term for the 154 firms with at least five quarters
of data is -0.018, which is significantly less than zero at the 10% level contrary to
prediction. The median intercept obtained of -0.013 has a similar level of significance.
The following four rows provide the same information for regressions in which the time
series residual was assumed to be autoregressive. The average regression coefficient
on cash and investments for both types of regressions is significantly positive, but
both the median and mean results are much higher than the model would predict.
The average coefficient on the proxy for operating cash flows is significantly positive
and is larger than that obtained in the pooled regression, but is still much smaller
than one. The median estimates for the effect of the change in dividends are zero,
but the mean is negative, though not significantly so. This result may have been

obtained because so many of the observations for change in dividend are zero.

The last four rows report the average result of the cross sectional regressions of the
equation. The mean intercept term for the 28 quarters is .038, which is significantly
positive at the 10% level contrary to prediction. The average coeficient on cash and
investments is not significant at conventional significance levels, contrary to predic-
tion. The regression coefficient on operating cash flow is significantly positive, but is
even smaller than that obtained in the pooled regression. The average coefficients on

change in dividends are significantly greater than one as predicted.

Table C.15 reports the results of the same regressions in which the intercept
was constrained to be zero. The constraint increased the regression coefficients on
cash and investments so that they are significantly positive at at least the 10% level
in all cases; but the estimates so obtained are much larger than the model would
predict. The constraint did not have much effect on the coefficients on operating cash
flow: they remain significantly positive, but much smaller than one. The constraint
increased the magnitude of the coefficients obtained on change in dividends: the
results for the pooled and cross sectional regressions are again significantly greater
than one as predicted, while the time series means are negative and nearly significantly

SO.

Some of the coefficients on the change in dividends obtained in the time series
regressions are much higher in magnitude than the rest. The five largest and the

five smallest results for each of the four regressions in the two tables were examined.
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Three of the five largest and three of the five smallest were obtained from the same
six firms. The regressions were run again dropping the six firms; the results are
reported in tables C.16 and C.17. The results are similar to that obtained when the
six firms were included, except for the case when the intercept is not constrained
and the residual term is assumed to be autoregressive. Here dropping the six firms
produces an insignificantly positive mean regression coefficient of 1.439 on the change
in dividends, rather than the coefficient of -9.293 obtained when the six firms were
included in the mean. Note that the mean coefficient on operating cash flow is

negative in this case, though the median remains significantly positive.

Tables C.18 and C.19 report results from the same regressions when returns are
measured over months two to four. The pooled results are similar except that the
coefficient on operating cash flow is insignificantly negative when the intercept is not
constrained. The time series regression coefficients on cash and investments continue
to be significantly positive, but larger than the model would predict. The time
series regression coefficients on operating cash flow continue to be much less than
one; indeed the means become negative when the intercept is constrained to be zero,
though the medians remain significantly positive. The effect of the change in returns
measurement period on the average regression coefficients of the change in dividends
is more interesting. When the intercept is unconstrained, the average coefficients
are between plus and minus one. When the intercept is constrained to be zero, the
medians are significantly positive and greater than one, and the means are much
greater than one, though barely significant. The average cross sectional regression
coeficients are not much affected by changing the period over which returns are
cumulated, except that the median regression coeflicient on operating cash flow is

negative when the intercept is constrained to be zero.

In summary, the sample provides strong evidence that cash and investments are
positively associated with firm value, but the regression coefficients approximate the
predicted magnitude of the discount rate only when all the observations are pooled;
the average time series coefficients appear too large, and the average cross sectional
coefficients too small. The sample also provides evidence that operating cash flow is
positively associated with firm value, but the magnitudes obtained are much smaller
than the predicted level of one. The sample evidence weakly supports the prediction

that a change in dividends has a multiplier effect on firm value. The regression
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coefficients obtained in the pooled and cross sectional regressions are all significantly
greater than one as predicted, but the time series regression coefficients are generally

insignificant and commonly of the opposite sign to that predicted.

C.3.3 Summary of empirical evidence using quarterly and annual data

Comparing the dividend response coefficients in tables C.14 and 3.18 indicates that
using annual data produces significantly positive coefficients as predicted for the
time series regressions while using quarterly data produces insignificantly negative
coefficients. On the other hand, the pooled and cross sectional quarterly response
coefficients are significantly positive as predicted, while the annual pooled and cross-
sectional regressibns produce insignificantly positive response coefficients. On the
other hand, using the later time period to compute returns (months 2 to 4 for quar-
terly data and months 3 to 14 for annual data) produces significantly positive dividend
response coefficients for the quarterly data but insignificant and sometimes negative
response coefficients for the annual data.

The coefficients on operating cash flow are significantly positive, except for some
of the regression using returns over months 2 to 4, but are significantly less than one,
contrary to prediction, except for the annual time series regressions which include
the intercept. The coefficients on cash and investments are significantly positive as
predicted, except in the pooled annual returns and the cross sectional regressions
which include the intercept, but are much larger than the discount rate in the time

series regressions.

C.4 Tests of hypotheses H7 to H9Y

This section discusses tests of hypotheses H7, H8, and H9 additional to those re-
ported in section 3.5.5. It also examines a variant of hypothesis H8. That hypothesis
predicted that the dividend response coefficient should decrease as the discount rate
increased. The discount rate varies across firms with variations in their systematic
risk. The discount rate also varies through time as the risk free rate varies. The ten
year constant maturity market yield on government securities obtained from the S &
P Statistical Services (1990) was used to represent the interest rate.

The tests also examine the effect of using the operating cash flow growth rate,
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" estimated by regressing the log of operating cash flow on the calendar year, to proxy
for growth rather than using the dividend growth rate.

The first two sections report univariate and additional multivariate tests of the
variation in the dividend response coefficient using the same data as in table 3.20. The
following section repeats the tests using the quarterly response coefficients obtained
in section C.3.2.

C.4.1 Univariate tests using annual returns

Table C.20 reports the results of the univariate test of the associations between the
dividend response coefficients and firm payout, discount, and growth rates. The first
numeric column reports the level of significance of the comparison between the mean
response coefficient in the bottom quartile of firm payout rates to the mean response
coefficient in the top quartile of payout rates. The comparison is significant and in the
direction predicted by hypothesis H7 in all cases, except possibly when the response
coefficient was determined in the regression which used month 1 to 12 returns and
no intercept. The average rank of the dividend response coefficient for firms whose
payout rate was in the lowest quartile was significantly higher than the average rank
of the dividend response coefficient of firms whose payout rate was in the highest
quartile, when the response coefficient was computed using returns calculated over
months 3 to 14. The comparison was less significant when the response coefficient

was computed using the returns over months 1 to 12.

Numerical columns 3 and 4 of table C.20 indicated that higher dividend growth
rates are associated with higher dividend response coefficients, as predicted by hy-
pothesis H9. Higher ranking dividend response coefficients are found in the top oper-
ating cash flow growth rate quartile than in the bottom quartile, but the relation is
generally not significant when the response coefficients are determined by regressing
the month 1 to 12 returns on the equation with an intercept. Indeed in this case,
the mean dividend response coefficients are higher in the lower growth rate quartile,
contrary to hypothesis H9.

Higher dividend response coefficients are generally found in the lower beta quar-
tiles as predicted in hypothesis H8, but the relations is significant in less than half
the tests.
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C.4.2° Multivariate regression tests using annual returns

Table C.21 provides the results of regressing the dividend response coefficients ob-
tained in the time series regressions (rows 4 to 15) of tables 3.18 and 3.19 on the
payout rate, beta, and the dividend growth rate. For each set of response coefficients,
the regressions were run first using all 249 observations, second using the observation
with positive response coefficients and rates, and third using the logarithms of the
variables. The regression coefficient on the dividend payout rate is negative as pre-
dicted in hypothesis H7, and almost always significantly so. The regression coefficient
on firm betas is insignificant, contrary to hypothesis H8. The regression coefficient on
the dividend growth rate is significantly positive as predicted (hypothesis H9) when
all 249 observations are used, but is insignificant when the subsets of the observations

are used.

Table C.22 reports the results of repeating the regressions substituting the growth
in observed operating cash flow for the dividend growth rate as the proxy for the
growth in persistent operating cash flow. As in the preceding table, the coefficient
on firm dividend payout rates is almost always significantly negative as predicted by
hypothesis H7, while the coefficient on firm beta is insignificant contrary to hypothesis
H8. Unlike the previous regression, the coefficient on the growth rate in operating
cash flow is negative, contrary to hypothesis H9, and is often significantly negative.

Tables C.23 and C.24 report the results of repeating the regressions using the
dividend response coefficients calculated in the time series regressions reported in
tables C.9 and C.10. Although the average dividend response coefficients reported in
the latter tables were negative, contrary to prediction, the results of using those re-
sponse coefficients as the dependent variables in the regressions reported in the former
tables generally provide stronger support than the results discussed in the previous
paragraphs. Using the dividend growth rate to proxy for the growth in persistent
operating cash flow produces significantly positive regression coefficients even when
the logarithm transformation is used. Using the operating cash flow growth rate does
still produce negative regression coefficients in most cases, but they are no longer
significant so. The regression coeflicients on firm beta are now significantly negative
as predicted when all 249 response coefficients are used. The response coefficients on

the dividend payout rates continue to be significantly negative as predicted.

In summary, the regressions provide strong support for the prediction (hypothesis
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HT) that the dividend response coeflicient is inversely related to the payout rate. Some
support is provided for the predictions (hypotheses H8 and H9) that the response
coefficient is inversely related to beta and related to the growth rate, but the support

is not consistent across proxies and methods of calculating the response coefficient.

C.4.3 Tests using 1981-87 quarterly data on 270 firms

This section examines empirically the relation between the dividend response coeffi-
cients obtained in the regressions reported in section C.3.2 and the dividend payout
rate, the discount rate, and the growth rate. Chapter 1 of the dissertation predicts
that the relation will be of the following form:

-1 _
DRC = gd—gT,
r—g

log DRC = logg+log[d™! — T] - log[r — g].

Table C.25 reports the results of regressing the dividend response coefficient on
the proxies for the dividend payout rate, firm beta, and the dividend growth rate.
The first two rows of the table report the result for the dividend response coefficients
obtained for each of the 154 firms from the regressions whose averages are reported
in rows three through six of table C.14. The regression R? is zero and the coefficients
are generally insignificant except for that on beta. Using only the 69 firms with
positive dividend response coefficients produces somewhat better R? and significance
level. Transforming the regression variables by taking their logarithms produces a
significantly positive coefficient for the dividend growth rate as predicted.

The dividend response coefficients used in rows seven to twelve of the table were
obtained from the 154 firms whose average regression results are reported in rows
seven to ten of table C.14. The results are similar to those discussed above except
that the regression coefficient on beta is significantly negative at the 10% level as
predicted except when the log transformation is performed.

The dividend response coefficient in rows 13 to 18 and rows 19 to 24 of the table
were obtained from the firms whose average regression results are reported in rows
three to six and seven to ten of table C.15. The regression coefficients obtained are
generally of the predicted sign, but significantly so only half the time.

Table C.26 reports the results of the same regression when the dividend response

" coefficients were obtained from the same firms except the six outliers discussed above.
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The regression coeflicients on the dividend payout rate are similar to those in the
previous table. The regression coefficients on beta vary greatly: the untransformed
results from the regression with autoregressive residual terms are significantly nega-
tive as predicted, the log transforms are all positive and those based on the regres-
sions with intercept constrained to zero are significantly so, the remaining coefficients
are not significantly different from zero. The regression coefficients on the dividend

growth rate are positive as predicted, with over half being significantly so.

Table C.27 reports the results when the regressions use the dividend response
coefficients whose averages are reported in tables C.18 and C.19. The coefficients on
the dividend payout rate are generally negative as predicted, but none are significantly
so. The regression coefficients on beta are significant negative as predicted when all
the firms with data are used, but are positive, and sometime significantly so when only
the firms with positive DRCs are used. The regression coefficients on the dividend

growth rate are all positive as predicted, and almost all are significantly so.

Table C.28 provides the results of additional tests of the empirical evidence on the
variation in dividend response coefficients. The first two numerical columns report the
results of comparing the dividend response coefficients for the firms with the largest
payout rates to those with the smallest. The first column compares the means of the
top and bottom payout rate quartiles, the second column compares the mean ranks of
the top and bottom payout rate quartiles. The first comparison is not significant, but
the mean rank of the DRCs of the firms in the top payout rate quartile is significantly
lower than that of the firms in the bottom payout rate quartile when the DRCs were
computed in the regression reported in tables C.14 and C.15.

The second pair of numerical columns report the test results for the comparison
of the DRCs of firms in the top dividend growth rate quartile to those in the bottom
dividend growth rate quartile. The DRCs are almost all significantly greater for firms

in the top quartile compared to those in the bottom quartile.

The third pair of numerical columns reports that the mean DRCs of the firms
in the top beta quartile are lower than those in the bottom quartile, and generally
significantly so. The mean ranks are generally as predicted, but only significantly so
for the case when returns are measured over months two to four and the regressions

intercept is constrained to zero.

The last two columns report the results for the time series variation in interest
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rates. The DRCs for the 7 quarters with the highest interest rates are lower than for
the 7 quarters with the lowest interest rates, and generally significantly so.

The first six rows of table C.29 report the results of regressing the quarterly
dividend response coefficients whose mean and median are reported in the last four
rows of table C.14 on the quarter’s interest rate. The regression coeflicients are
significantly negative as predicted. Similar results are reported in the last six rows
for the DRCs whose averages are reported in the last four rows of table C.15, and in
table C.30 for the DRCs whose averages are reported in the last rows of table C.18
and C.19.

In summary, the various tests indicate almost without exception that higher div-
idend payout rates are associated with lower dividend response coefficients, but only
some of the tests are individually significant. A comparison of dividend response
coefficients in the top beta quartile to those in the bottom beta quartile provides
significant support for the prediction that higher betas are associated with lower div-
idend response coeflicients, but the regression results are mixed. All the tests support
the predictions that higher growth rates are associated with higher dividend response
coefficients and that higher interest rates are associated with lower dividend response

coefficients, and the majority of the individual tests are significant.

C.4.4 Summary of empirical evidence using quarterly and annual data

The evidence on the predicted cross-sectional variation in the dividend response coef-
ficients is stronger using the annual data than using the quarterly data. The evidence
strongly supports hypotheses H7 and H9, but the evidence with regard to the rela-
tion between the dividend response coefficient and beta is mixed. Using the quarterly
data produces a significantly negative relation between interest rates and dividend

response coefficients as predicted by the model in chapter 1.
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Table C.1: Constructs, proxies, and predicted coefficients for tests of hypothesis H1

on the relation between nonoperating assets, operating cash flow, dividends, and firm

value
Model Test

Construct! Coefficient | Proxy? Coefficient
Firm value Common stock value

Nonoperating assets +1 Cash and short term investments +1
Present value of operating cash flow +1 Operating income summed over 5 years +
Present value of dividend tax cost -1 Dividends summed over 5 years -
Dividend payout rate ay Dividends / operating income +
Dividend payout rate squared ay Dividends / operating income squared -

Notes:

1 All measured at the beginning of the period.

2 All scaled by number of common shares.
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Table C.2: Data selection criteria for tests of the relation between nonoperating.

assets, operating cash flow, dividends, and firm value

Less

869
1974
85

51
168
12
27
130

35
67

364

15
82

Total

3780
3079
1105
1020

1012
961
793
781
754
624
619

584
517

153

138
56

Firms on CRSP (monthly returns file)
with price and return data preceding April 1984
and following January 1989

and on the Compustat industrial company quarterly file (of 7028 firms on Com-
pustat, 6008 are not on CRSP with full price and returns data)

and with some earnings announcements for 1984 to 1988

and with earnings announcements for 4th quarter 1988

and with March June September or December yearend

and with no change in yearend during the period

and with a earnings announcement for first quarter 1984

and with a full set of earnings announcements for 1984 to 1988
and on the CRSP monthly distributions file

and with some dividend declarations for 1984 to 1988

and with a dividend announcement for last quarter 1988
which are regular quarterly (1232) dividends

and with a full set of dividend announcements for 1984 to 1988

and with operating income for each quarter.
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Table C.3: Correlation matrix for variables in tests of the relation between nonoper-
ating assets, operating cash flow, dividends, and firm value

CORR PRICE1 DIVSUM FUNDS NISUM IBXISUM VARIABLE LABEL
PRICE1 1.0000 0.2546 0.7542 0.7735 0.7369 30 March 1984 price
DIVSUM 0.2546 1.0000 -0.0424 0.2426  0.3384 Dividends summed over 5 years
FUNDS 0.7542  -0.0424 1.0000 0.8189  0.7637 Cash and short term investments per share
NISUM 0.7735 0.2426 0.8189 1.0000  0.9828 Net income summed over 5 years
IBXISUM 0.7369 0.3384 0.7637 0.9828  1.0000 Income before extraordinary items summed
OPSUM 0.8017 0.4865 0.6529 0.7797  0.7968 Operating income before depr summed
OPLDSUM 0.8374 0.3709 0.7386 0.8643  0.8637 Operating income less depreciation summed
PRICELG1 0.9754 0.1953 0.7428 0.7632 0.7278 31 December 1983 price
FUNDS1 0.6309 0.0468 0.7184 0.5435 0.4915 31 December 1983 funds per share

DIVNI -0.0200 0.1709 -0.2124  -0.3911 -0.4142 Payout ratio: dividends / net income
DIVIB -0.0013 0.1579 -0.1549,  -0.2895 -0.3296 Payout ratio

DIVOPLD -0.1580 0.0176 -0.1554 -0.2781  -0.2987 Payout ratio
DIVOP .0.1733  0.1392 -0.1771  -0.2510 -0.2585 Payout ratio: dividends / operating income

CORR OPSUM OPLDSUM PRICELG1 FUNDS1 DIVNI
PRICE1 0.8017 0.8374 0.9754 0.6309  -0.0200 30 March 1984 price
DIVSUM 0.4865 0.3709 0.1953 0.0468  0.1709 Dividends summed over 5 years
FUNDS 0.6529 0.7386 0.7428 0.7184  -0.2124 Cash and short term investments per share
NISUM 0.7797 0.8643 0.7632 0.5435  -0.3911 Net income summed over § years
IBXISUM 0.7968 0.8637 0.7278 0.4915  -0.4142 Income before extraordinary items summed
OPSUM 1.0000 0.9643 0.7574 0.4545  -0.1423 Operating income before depr summed
OPLDSUM 0.9643 1.0000 0.8078 0.5098 -0.1988 Operating income less depreciation summed
PRICELG1 0.7574 0.8078 1.0000 0.6564  -0.0451 31 December 1983 price
FUNDS1 0.4545 0.5098 0.6564 1.0000  0.0304 31 December 1983 funds per share
DIVNI -0.1423  -0.1988 -0.0451 0.0304  1.0000 Payout ratio: dividends / net income
DIVIB -0.1131 -0.1442 -0.0240 0.0714 0.9303 Payout ratio
DIVOPLD -0.3331 -0.3455 -0.1753 -0.0203  0.4907 Payout ratio

DIVOP .0.3595  -0.3387 -0.1802 0.0236  0.4691 Payout ratio: dividends / operating income
CORR DIVIB DIVOPLD DIVOP
PRICE1 -0.0013 -0.1580 -0.1733 30 March 1984 price
DIVSUM 0.1579 0.0176 0.1392 Dividends summed over 5 years
FUNDS -0.1549 -0.1554 -0.1771 Cash and short term investments per share
NISUM .0.2895  -0.2781 -0.2510 Net income summed over 5 years
IBXISUM .0.3206  .0.2987 -0.2585 Income before extraordinary items summed
OPSUM -0.1131  -0.3331 -0.3595 Operating income before depr summed
OPLDSUM -0.1442  -0.3455 -0.3387 Operating income less depreciation summed
PRICELG1 -0.0240 -0.1753 -0.1802 31 December 1983 price
FUNDS1 0.0714 -0.0203 0.0236 31 December 1983 funds per share
DIVNI 0.9303 0.4907 0.4691 Payout ratio: dividends / net income
DIVIB 1.0000 0.3263 0.3516 Payout ratio
DIVOPLD 0.3263 1.0000 0.8744 Payout ratio

DIVOP 0.3516 0.8744 1.0000 Payout ratio: dividends / operating income
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Table C.4: Descriptive statistics for variables in tests of the relation between nonop-

erating assets, operating cash flow, dividends, and firm value

Variables Mean Variance Std Deviation Variable label

PRICE1 32.68 362.97
19.30
76.23

NISUM 14.23 181.07
IBXISUM 14.08 137.89

OPSUM 48.87 1300.76
OPLDSUM 31.09 696.30
PRICELGI 35.47 390.28

DIVSUM 6.55
FUNDS 4.64

FUNDS1 3.76
DIVNI 0.71
DIVIB 0.77

DIVOPLD 0.30
DIVOP 0.16

13.84
0.47
1.24
0.09
0.01

19.05
4.39
8.73

13.46

11.74

36.07

26.39

19.76
3.72
0.69
1.12
0.31
0.12

30 March 1984 price

Dividends summed over 5 years

Cash and short term investments per share
Net income summed over 5 years

Income before extraordinary items summed
Operating income before depr summed
Operating income less depreciation summed
31 December 1983 price

31 December 1983 funds per share

Payout ratio: dividends / net income
Payout ratio:

Payout ratio

Payout ratio: dividends / operating income
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Table C.5: Parameter estimates from regressing March 31 1984 price on selected

variables
Panel A
[} ==}
Vi=Ci+E{ Y, "IY}-E{) DT}
j=t+l j=t4l
Number of Adjusted
Observations R-square  R-square
56 0.7418 0.7269
Parameter Standard T for HO: Variable
Variable Prediction Estimate Error Parameter=0 Prob > T Label
INTERCEP 0 11.10 2.77 4.007 0.0001 Intercept
FUNDS1 +1 1.73 0.38 4.590 0.0001 31 December 1983 funds per share
OPSUM + 0.36 0.048 7.613 0.0001 Operating income before depr summed
DIVSUM - -0.38 0.36 -1.074 0.1439 Dividends summed over 5 years
Panel B
-] o0
Vi=Ci+E{ Y, "I} EB{ ) DT} + ad - cod’
ij=t+1 j=t+l . e -
Number of Adjusted
Observations . R-square  R-square
56 0.7891 0.7680
Parameter Standard T for HO: Variable
Variable Prediction Estimate - Error Parameter= 0 Prob > T Label
INTERCEP 0 432  5.27 -0.819 0.4164 Intercept
FUNDS1 +1 1.23 0.38 3.222 0.0011 31 December 1983 funds per share
OPSUM + 0.53 0.067 7.893 0.0001 Operating income before depr summed
DIVSUM - -1.61 0.49 -3.268 0.0010 Dividends summed over 5 years
DIVOP + 138.43 42.35 3.268 0.0010 Payout ratio: dividends / operating income

DIVOP2 - -139.89 48.44 -2.887 0.0029 Payout ratio squared
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Table C.6: Tests of hypotheses H3 to H5: probability that DRC in first and fourth

quartiles are equal

Quartiles No intercept! With intercept?
of t test Wilcoxon test |t test Wilcoxon test
Dividend payout rate | .0608 .0050 .0050 0458
Discount rate (risk) |-.0018 -.0008 0227 .0318
Growth rate (dividend) | .3139 .0001 0127 .0001
Growth rate (op. cash flow) | .1699 2613 3388 0129

Notes: ,
Negative numbers indicate inequality is in opposite direction to that hypothesized.
! Intercept set to zero in estimation of DRC.

2 Intercept unconstrained in estimation of DRC.
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Table C.7: Evidence on the cross-sectional variation in the dividend response coeffi-

cient, when the coefficient estimated by regressing firm value on dividends

Dividend response coefficient = &g + by *x Dividend payout rate -+ by x Beta
+ b3 * Dividend growth rate
+ b4 ¥ Operating cash flow growth rate

Case bo b by b3 by Adjusted
Prediction - - + + R?
No,yes  4.02 -0.09 1.08 0.31 .207
000 316 .998 .032
No, yes 3.37 -0.19 131 0.11  .176
000 177 .999 .126
No,no 13.81 -16.77 17.11 80.99 .140
172 070 946  .019
No, no 3.05 -17.68 27.59 56.42  .157
775 059 .997 .010
Yes, yes  3.27 -0.33 -0.32 -0.03 .000
000 .128 .273  .552
Yes, yes  3.42 -0.3¢ -0.32 0.03 .000
000 .124  .266 414
Yes, no 90.24 -28.29 -11.83 -83.28 .000
001 174 337 .791 .
Yes, no 88.14 -31.39 -19.65 19.40 .000
003 .151 .228 381
Notes:

See table 3.6 for proxy definitions

The second row of each pair of rows gives the probability of observing the regression coef-
ficient above, given the null hypothesis that the coefficient is zero. (One tail t test except
for the intercept which is two tail.)

The cases are:

No, yes : No intercept in estimation of DRC, above regression done using logarithm of all
variables

No, no: No intercept in estimation of DRC, above regression done using variables as stated
Yes, yes: Intercept used in estimation of DRC, above regression done using logarithm of all
variables

Yes, no: Intercept used in estimation of DRC, above regression done using variables as
stated
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Table C.8: Descriptive statistics for cash flow from operating and nonoperating activ-
ities, the change in dividends, and the change in firm value, when association period
is months 3 to 14

Mean StD| Q1 Q2 Q3  Obs

Month 3 to 14 returns 0.197 0.322|-0.020 0.164 0.367 1743
Cash and investments! 0.194 0.204| 0.069 0.126 0.256 1743
Operating cash flow’ 0.130 0.166| 0.054 0.114 0.192 1743

Change in dividends' | 0.00086 0.150 0 0.0018 0.0037 1743

Notes:

Table provides the predicted value, the mean, the standard deviation, the first, sec-
ond, and third quartiles, and the number of observations, and the reference for each
variable.

! Scaled by market value of the firm’s common stock at the beginning of March.
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Table C.9: Tests of hypothesis H6: evidence on the relation between cash flow from
operating and nonoperating activities, the change in dividends, and the change in

firm value, when association period is months 3 to 14

Returns = bg + by * Cash and investments + by » Operating cash flow
4+ b3 * Change in dividends

Case bo by b b3
Predicted 0 + 1 +
Pooled! | 0.142 0.019 0.391 -0.054

.000 .306 .000 859

.000 .000 .000

Mean t.s.” [-0.196 2.448 1.161 -11.659

.000 .000 .000 .863

.001 521 .232
Median t.s. [-0.094 0.913 0.720 -1.384
.000 .000 .000 .800
.033 378 .273
Mean t.s.a.? [-0.144 2.127 1.067 -12.633
001 .000 .000 876
.008 790 .213
Median t.5.a.° [ -0.056 0.793 0.686 -1.072
.007 .000 .000 .826
.303 .161 .246
Mean c.s.® | 0.159 -0.044 0.336 0.579
.090 791 .001 132
.000 .000 .404
Median c.s.” | 0.181 -0.081 0.379 0.076
156 .852 .008 234
.016 016 375

Notes:

The second row of each set of rows gives the (one tail) probability of observing the regression coefficient above, given
the null hypothesis that the coefficient is zero. (Except for the intercept which is two tail.) The third row of each set
of rows gives the (two tail) probability of observing the regression coefficient above, given the null hypothesis that
the coefficient is one.

Tests of means and pooled regressions are t tests; tests of medians are nonparametric sign tests.

See table 3.4 for proxy definitions.

! 1743 observations.

Adjusted R? = .0401, White’s x? statistic = .0389, Largest variance inflation factor = 1.003.

2 Mean of 249 time series regressions of 7 observations each.

3 Median of 249 time series regressions of 7 observations each.

4 Mean of 249 time series regressions of 7 observations each, assuming first order autoregression in the residual term
® Median of 249 time series regressions of 7 observations each, assuming first order autoregression in the residual term
6 Mean of 7 cross sectional regressions of 249 observations each.

7 Median of 7 cross sectional regressions of 249 observations cach.
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Table C.10: Tests of hypothesis H6: evidence on the relation between cash flow from
operating and nonoperating activities, the change in dividends, and the change in

firm value, when intercept set to 0 and the association period is months 3 to 14

Returns = b » Cash and investments + bz * Operating cash flow
+ b3 » Change in dividends

Case bl bz b;
Predicted + 1 +
Pooled? 0.280 0.653 -0.036
.000 .000 750
.000 .000 .000
Mean t.s.” 1.496 0.638 -21.083
.000 .000 992
127 .028 011
Median t.s.5 | 0.582 0.614 -3.426
.000 .000 992
223 .004 .008
Mean t.s.a.? 1.354 0.714 -17.001
.000 .000 972
244 100 043
Median t.s.a.® 0.534 0.610 -1.137
.000 .000 948
122 010 .060
Mean c.s.® 0.240 0.613 0.719
.046 .002 .146
.001 .034 .668
Median c.s.” 0.279 0.679 0.068
.078 .008 234
.016 .078 375

Notes:

The second row of each set of rows gives the (one tail) probability of observing the regression coefficient above, given
the null hypothesis that the coefficient is zero. (Except for the intercept which is two tail.) The third row of each set
of rows gives the (two tail) probability of observing the regression coefficient above, given the null hypothesis that
the coefficient is one.

Tests of means and pooled regressions are t tests; tests of medians are nonparametric sign tests.

See table 3.4 for proxy definitions.

! 1743 observations.

White's x? statistic = .0454, Largest variance inflation factor = 1.000.

2 Mean of 249 time series regressions of 7 observations each.

3 Median of 249 time series regressions of 7 observations each.

4 Mean of 249 time series regressions of 7 observations each, assuming first order autoregression in the residual term
® Median of 249 time series regressions of 7 observations each, assuming first order autoregression in the residual term
6 Meen of 7 cross sectional regressions of 249 observations each.

T Median of 7 cross sectional regressions of 249 observations each.

o e v — a8t e o e . . . e - ——
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Table C.11: Constructs, proxies, and predicted coefficients for tests of the relation
between nonoperating assets, cash flow from operations, the change in dividends, and

the change in firm value

Model Test
Construct Coefficient | Proxy?® Coefficient
Change in firm value Change in common stock price during quarter t
Nonoperating assets r~1 Cash and short term investments, end of quarter t-1 +
Operating cash flow +1 Operating cash flow during quarter t +1
Change in dividends >0 Dividends declared, week 10 of quarter t to week 9 of +
quarter t+1 - dividends declared, week 10 of quarter
t-1 to week 9 of quarter t

Proxies defined in term of Compustat definitions and item numbers
Cash and investments equals
D36 Cash and short-term investments
Operating cash flow equals
+ D21 Operating income before depreciation
— D90® Capital expenditures
+ DB83% Proceeds of sale of property, plant, and equipment
+ Decrease in non-cash working capital

Non-cash working capital equals

+ D40 Current assets

~ D36 Cash and short-term investments

— D46 Accounts payable

— D48 Current liabilities ~ other (than debt in current liabilities and income taxes
payable)

Notes:

% All proxies are scaled by number of common shares used to calculate primary earnings per share times the common
share price at the beginning of the period.

3 If no data available on Compustat, then amount assumed to be zero.




295

Table C.12: Descriptive statistics for cash flow from operating and nonoperating
activities, the change in dividends, and the change in firm value, when association

period is the quarter

Mean StD| Q1 Q2 Q3  Obs

Month 1 to 3 returns 0.0478  0.146 |-0.0452 0.0457 0.1364 7532
Cash and investments 0.481 1.452| 0.033 0.074 0.170 5941
Operating cash flow 0.0266  0.1064 |-0.0135 0.0228 0.0680 3571
Change in dividends | 0.000147 0.000809| 0.000 0.000 0.000 7532

Notes:
Table provides the predicted value, the mean, the standard deviation, the first, sec-
ond, and third quartiles, and the number of observations, and the reference for each

variable.
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Table C.13: Descriptive statistics for cash flow from 6pera.ting and nonoperating
activities, the change in dividends, and the change in firm value, when association

period is months 2 to 4

Mean StD| Q1 Q2 Q3 Obs

Month 2 to 4 returns 0.0498 0.146 }-0.0384 0.0469 0.1334 7532
Cash and investments 0.476 1.430( 0.633 0.073 0.169 5941
Operating cash flow 0.0253  0.1067|-0.0137 0.0229 0.0674 3571

Change in dividends | 0.000144 0.000828 | 0.000 0.000 0.000 7532

Notes:
Table provides the predicted value, the mean, the standard deviation, the first, sec-

ond, and third quartiles, and the number of observations, for each variable.
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Table C.14: Tests of hypothesis H6: evidence on the relation between cash flow from
operating and nonoperating activities, the change in dividends, and the change in
firm value when the association period is months 1 to 3 (the quarter itself)

Returns = &g + by * Cash and investments + b, * Operating cash flow
+ b3 x Change in dividends

Case bo b, by b3
Predicted 0 + 1 +
Pooled! | 0.037 0.041 0.106 6.316
.00¢ .026 .000 .026
Mean t.s.2 |-0.018 0.754 0.347 -8.099
.072 .000 .000 .716
Median t.s.® [-0.013 0.417 0.238 0.000
.082  .000 .000
Mean t.s.a.* |-0.023 0.811 0.361 -9.293
.030 .000 .000 .744
Median t.s.a.’ [-0.014 0.458 0.223 0.000
.048 .000 .000
Mean c.s.6 | 0.038 0.016 0.079 12.974
.083 .259 .032 .021
Median c.s.” | 0.046 0.012 0.072 7.114
048 .224 .026 .008

Notes:

See table C.11 for proxy definitions.

1 3571 observations.

Adjusted R? = .0068, White’s x? statistic = .0103, Largest variance inflation factor = 1.004.
2 Mean of 154 time series regressions of up to 28 observations each.

% Median of 154 time series regressions of up to 28 observations each.

4 Mean of 154 time series regressions of up to 28 observations each, assuming first order
autoregression in the residual term

5 Median of 154 time series regressions of up to 28 observations each, assuming first order
autoregression in the residual term

6 Mean of 28 cross sectional regressions of up to 270 observations each.

7 Median of 28 cross sectional regressions of up to 270 observations each.

The second row of each pair of rows gives the probability of observing the regression co-
efficient above, given the null hypothesis that the coefficient is zero. Tests of means and
pooled regressions are t tests; tests of medians are nonparametric sign tests. (One tail tests
except for the intercept which is two tail.)
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Table C.15: Evidence on the relation between cash flow from operating and nonoper-
ating activities, the change in dividends, and the change in firm value, when intercept

set to 0 and the association period is months 1 to 3 (the quarter itself)

Returns = b, % Cash and investments + b, % Operating cash flow
+ b3 x Change in dividends

Case b]_ b2 b3
Predicted + 1 +
Pooled! | 0.180 0.147 8.999
.000 .000 .003

Mean t.s.2| 0.906 0.279 -14.477
000 .002 .851
Median t.s.3| 0.508 0.196 0.000
.000 .000

Mean t.s.a.®| 0.896 0.301 -16.811
000 .001 .877
Median t.s.a.’ | 0.477 0.211 0.000
.000 .000

61 0.153 0.116 20.87:
010 .049 .067
Median c.s.”| 0.138 0.067 12.876
003 .059 .021

Mean c.s.

Notes:

See table C.11 for proxy definitions.

1 3571 observations.

White's x? statistic = .0142, Largest variance inflation factor = 1.000.

2 Mean of 160 time series regressions of up to 28 observations each.

8 Median of 160 time series regressions of up to 28 observations each.

4 Mean of 159 time series regressions of up to 28 observations each, assuming first order
autoregression in the residual term

5 Median of 159 time series regressions of up to 28 observations each, assuming first order
autoregression in the residual term

6 Mean of 28 cross sectional regressions of up to 270 observations each.

7 Median of 28 cross sectional regressions of up to 270 observations each.

The second row of each pair of rows gives the probability of observing the regression co-
efficient above, given the null hypothesis that the coefficient is zero. Tests of means and
pooled regressions are t tests; tests of medians are nonparametric sign tests. (One tail tests
except for the intercept which is two tail.)
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Table C.16: Evidence on the relation between cash flow from operating and nonop-
erating activities, the change in dividends, and the change in firm value when the

association period is months 1 to 3 (the quarter itself) after eliminating 6 outliers

Returns = bp + b; * Cash and investments + b, % Operating cash flow
+ bz * Change in dividends

Case bo b1 b2 ba
Predicted 0 + 1 +
Pooled!® | 0.037 0.042 0.106 5.954
.000 .022 .000 .032
Mean t.s.? |-0.016 0.730 0.307 -7.656
073 .000 .000 .834
Median t.s.3 |-0.011 0.374 0.244 0.000
091 .000 .000
Mean t.s.a.? [-0.013 0.504 -0.290 1.439
.636 .208 .740 478
Median t.s.a.’ |-0.013 0.430 0.204 0.000
141  .000 .000

Notes: :

See table C.11 for proxy definitions.

1 3475 observations.

Adjusted R? = .0064, White’s x? statistic = .0080, Largest variance inflation factor = 1.004.
2 Mean of 147 time series regressions of up to 28 observations each.

8 Median of 147 time series regressions of up to 28 observations each.

4 Mean of 154 time series regressions of up to 28 observations each, assuming first order
autoregression in the residual term

5 Median of 154 time series regressions of up to 28 observations each, assuming first order
autoregression in the residual term

The second row of each pair of rows gives the probability of observing the regression co-
efficient above, given the null hypothesis that the coefficient is zero. Tests of means and
pooled regressions are t tests; tests of medians are nonparametric sign tests. (One tail tests
except for the intercept which is two tail.)
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Table C.17: Evidence on the relation between cash flow from operating and non-
operating activities, the change in dividends, and the change in firm value, when
intercept set to 0 and the association period is months 1 to 3 (the quarter itself) after

eliminating 6 outliers

Returns = &; * Cash and investments + bs * Operating cash flow
+ b3 * Change in dividends

Case by by b3
Predicted + 1 +
Pooled! | 0.179 0.150 8.574
.000 .000 .004
Mean t.s.2| 0.910 0.294 -11.548
000 .002 .872
Median t.s.2| 0.484 0.202 0.000
000 .000
Mean t.s.a.®| 0.940 0.192 -18.164
.000 .096 .962
Median t.s.a.’| 0.487 0.210 0.000
.000 .000

Notes:

See table C.11 for proxy definitions.

1 3475 observations.

White’s x? statistic = .0109, Largest variance inflation factor = 1.000.

2 Mean of 153 time series regressions of up to 28 observations each.

3 Median of 153 time series regressions of up to 28 observations each.

4 Mean of 154 time series regressions of up to 28 observations each, assuming first order
autoregression in the residual term

5 Median of 154 time series regressions of up to 28 observations each, assuming first order
autoregression in the residual term

The second row of each pair of rows gives the probability of observing the regression co-
efficient above, given the null hypothesis that the coefficient is zero. Tests of means and
pooled regressions are t tests; tests of medians are nonparametric sign tests. (One tail tests
except for the intercept which is two tail.)
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Table C.18: Evidence on the relation between cash flow from operating and non-
operating activities, the change in dividends, and the change in firm value, when

association period is months 2 to 4

Returns = &g + b, x Cash and investments + b, * Operating cash flow
+ b x Change in dividends

Case bo b1 b2 b3
Predicted 0 + 1 +
Pooled! | 0.042 0.042 -0.002 6.236
000 .022 .531 .022
Mean t.s.2 |-0.010 0.701 0.102 0.509
211 .000 .040 .482
Median t.s.3 |-0.002 0.426 0.007 0.333
.805 .000 .074 .167
Mean t.s.a.? |-0.008 0.646 0.124 -0.958
334 000 .017 532
Median t.s.a.® | 0.000 0.392 0.081 0.000
934 .000 .012
Mean c.s.6 | 0.037 0.008 0.098 23.606
093 .380 .017 .000
Median c.s.” | 0.033 0.016 0.057 19.311
079 .259 .036 .000

Notes:

See table C.11 for proxy definitions.

1 3571 observations.

Adjusted R? = .0015, White’s x? statistic = .0308, Largest variance inflation factor = 1.002.
2 Mean of 154 time series regressions of up to 28 observations each.

8 Median of 154 time series regressions of up to 28 observations each.

4 Mean of 153 time series regressions of up to 28 observations each, assuming first order
autoregression in the residual term

5 Median of 153 time series regressions of up to 28 observations each, assuming first order
autoregression in the residual term

6 Mean of 28 cross sectional regressions of up to 270 observations each.

T Median of 28 cross sectional regressions of up to 270 observations each.

The second row of each pair of rows gives the probability of observing the regression co-
efficient above, given the null hypothesis that the coefficient is zero. Tests of means and
pooled regressions are t tests; tests of medians are nonparametric sign tests. (One tail tests
except for the intercept which is two tail.)
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Table C.19: Evidence on the relation between cash flow from operating and nonoper-
ating activities, the change in dividends, and the change in firm value, when intercept

set to 0 and the association period is months 2 to 4

Returns = &; * Cash and investments + b, * Operating cash flow
+ b3 * Change in dividends

Case b by b3
Predicted + 1 +
Pooled! | 0.202 0.044 9.062

.000 .034 .002
Mean t.s.2| 0.708 -0.049 11.940
.000 .614 .151
Median t.s.®| 0.474 0.030 1.268
.000 .076 .056
Mean t.s.a.t| 0.654 -0.024 12.810
000 .558 .151
Median t.s.a.’ | 0.457 0.026 1.793
000 .031 .062
Mean c.s.b| 0.127 0.134 29.470
042 067 .016
Median c.s.”| 0.182 -0.006 21.279
004 .843 .000

Notes:

See table C.11 for proxy definitions.

1 3571 observations. White’s x? statistic = .1331, Largest variance inflation factor = 1.000.
2 Mean of 160 time series regressions of up to 28 observations each.

8 Median of 160 time series regressions of up to 28 observations each.

4 Mean of 160 time series regressions of up to 28 observations each, assuming first order
autoregression in the residual term

5 Median of 160 time series regressions of up to 28 observations each, assuming first order
autoregression in the residual term

® Mean of 28 cross sectional regressions of up to 270 observations each.

T Median of 28 cross sectional regressions of up to 270 observations each.

The second row of each. pair of rows gives the probability of observing the regression co-
efficient above, given the null hypothesis that the coefficient is zero. Tests of means and
pooled regressions are t tests; tests of medians are nonparametric sign tests. (One tail tests
except for the intercept which is two tail.)
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Table C.20: Tests of hypotheses H7 to H9: evidence of variation in the dividend

response coefficient due to cross sectional variation in firm payout rates, firm growth

rates, and firm betas: probability (1 tail) of observing the difference in the mean (t

test) or the mean rank (Wilcoxon test) of the dividend response coefficients between

the first and fourth quartiles of the rates, given the null hypotheses of no difference.

Original Payout rate | Div growth rate | OCF growth rate Beta
regression has | t test W test |t test W test |t test W test |t test W test
Returns measured over months 1 to 12
With intercept , .

OLS | .084 .172 | .002 .001 124 181 256 253
AR(1) | .097  .202 | .009 .001 .687 .158 286 253
Without intercept
OLS | .114  .191 | .000 .000 .258 .036 219 .089
AR(1) | .160  .354 | .002 .000 177 .022 248 140
Returns measured over months 3 to 14
With intercept
OLS | .003 .034 | .017 .001 .060 078 038 212
AR(1)| .004 .049 | .011 .000 .061 .058 041 266
Without intercept
OLS | .003  .028 | .007 .009 .029 .034 009  .061
AR(1) | .010  .082 | .006 .007 012 .027 019  .156
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Table C.21: Tests of hypotheses H7 to H9: evidence on the cross-sectional variation

in dividend response coefficients, when association period is the year

Response coefficient = &g + by * Dividend payout rate + by * Beta
+ b3 * Dividend gfowth rate

Obs bo by by b3 Adjusted White’'s  Largest

Predicted - - + R? x2 VIF
Al 34.804 -38.098 -15.486 235.494 | .0159 .1366 1.033

249 .383 141 .336 .016

Pos 89.681 -90.339 14.970 123.967 | .0304 .1024 1.024
91 .020 017 .664 179

Log 2.404  -1.263 0.264  -2.856 1037 5417 1.032
91 .000 .000 .653 811

When original regression has residual term autoregressive

Al 40.927 -55.111 -17.942 236.338 | .0116 .3625 1.033

249 401 101 .343 .038

Pos 100.851 -76.130 7.203  83.424 .0005 3748 1.013
88 .018 .054 574 .280

Log 2,717 -1.123  -0.374  -4.441 .0857 5720 1.024
88 .000 .001 .306 903

When original regression has intercept set to zero

All 44,148 -42.608 -32.972 167.014 | .0257 1912 1.033

249 146 057 Ja17 .022

Pos 52.604 -56.939 20.273  88.990 .0201 4243 1.016

101 057 .030 .786 187

Log 2.446  -1.102 0.511  -4.498 .1059 .7505 1.024

101 .000 .000 .807 936

When original regression has intercept set to zero, and residual term autoregressive
All 45.459 -51.468 -32.733 173.120 | .0194 3373 1.033

249 211 056 162 .041

Pos 39.944 -27.018 21.679 98.970 .0000 .2693 1.009

102 159 187 97 .168 ‘

Log 2.606 -0.786 0.123  -3.341 .0359 .4651 1.012

102 .000 .008 574 .846

Notes:

Obs gives number of firms used in the regression: “pos” indicates that only observations
with positive values for the dependent and independent variables were used, “log” indicates
that a logarithm transformation was applied to all variables before the regression was run.
The second row of each pair of rows gives the probability of observing the regression coef-
ficient above, given the null hypothesis that the coefficient is zero. (One tail t tests except
for the intercept which is two tail.)
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Table C.22: Evidence on the cross-sectional variation in dividend response coeffi-

cients, when association period is the year

Response coefficient = &g + by * Dividend payout rate + b2 * Beta
+ b3 * Operating cash flow growth rate

Obs bo by bs ba Adjusted White’'s  Largest

Predicted - - + R? x? VIF
Al §7.961 -66.778 -15.069 -113.842 | .0175 .2618 1.049

249 .088 .031 .340 987

Pos 113.130 -93.528 22,864 -126.561 | .0501 3773 1.004
91 .004 014 746 947

Log 2,712 -1.272  0.237  -4.036 1378 .5964 1.010
91 .000 .000 .641 979

When original regression has residual term autoregressive

Al 76.628 -86.342 -17.661 -131.390 | .0172 4577 1.049

249 114 024 346 983

Pos 120.300 -80.919 19.362 -143.524 | .0315 .2668 1.026
88 .004 .042 696 .958

Log 2.923 -1.150  -0.241 -4.267 1113 .7506 1.034
88 .000 .001 371 978

When original regression has intercept set to zero

Al 59.736 -54.947 -32.226 -24.743 0112 .2660 1.049

249 .050 .022 124 738

Pos 67.686 -56.807 22.422 -65.444 0260 .3678 1.014

101 .014 .030 811 .879

Log 2427 -1.014 0.510 -1.789 .0941 .7385 1.003

101 .000 .001 .804 .849

When original regression has intercept set to zero, and residual term autoregressive
Al 60.566 -63.196 -31.900 -18.220 .0078 4234 1.049

249 .097 027 170 .653

Pos 55.954 -26.951 23.797 -64.944 .0000 3326 1.010

102 047 187 .820 876

Log 2,716  -0.746  0.151 -2.354 .0411 6573 1.002

102 .000 .010 .591 .894

Notes:

Obs gives number of firms used in the regression: “pos” indicates that only observations
with positive values for the dependent and independent variables were used, “log” indicates
that a logarithm transformation was applied to all variables before the regression was run.
The second row of each pair of rows gives the probability of observing the regression coef-
ficient above, given the null hypothesis that the coefficient is zero. (One tail t tests except
for the intercept which is two tail.)
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Table C.23: Evidence on the cross-sectional variation in dividend response coeffi-

cients, when association period is months 3 to 14

Response coefficient = by + b; * Dividend payout rate + b, * Beta

+ b3 * Dividend growth rate

Obs | b by by b3 Adjusted White’s Largest

Predicted - - + R? x? VIF
All 119.048 -116.476 -91.506 163.444 | .0517 1047 1.033
249 011 .003 017 101

Pos 113.268 -116.488 -12.201 358.326 | .0711 .6940 1.014
83 016  .019 .386 019

Log 2.888 ] -0.644 0.031 -0.392 0057 5778 1.016
83 000 034 519 547

When original regression has autoregressive residual term

Al 115.018 -121.411 -87.406 182.191| .0510 .1033 1.033
249 .018 .002 024 084

Pos 60.414 -54.812  -2.294 620.151 | .0795 6244 1.134
82 .300 199 479 .006

Log 2.986 -0.086 0.418 7.698 0276 7150 1.148
82 .000 .402 702 024

When intercept in original regression set to zero

All 128.443 -107.719 -111.826 122.654 | .0839 .0669 1.033
249 .001 .001 .001 117

Pos 4.843  -26.917  38.294 462.849 | .0573 1179 1.110
83 916 292 844 .009

Log 3.072 0.097 1.168 7.591 .0529 .2997 1.121
83 .000 624 976 .019

When original regression has intercept set to zero, and residual term autoregressive
All 111.291 -98.656  -95.051 136.102 | .0632 .0526 1.033
249 .004 .002 .004 101

Pos 1.526 -4.714 25,749 570.988 | .0684 1120 1.118
87 974 464 746 .003

Log 2.783 0.001 0.781 9.039 .0569 .5233 1.126
87 .000 .501 .909 .008

Notes:

Obs gives number of firms used in the regression: “pos” indicates that only observations
with positive values for the dependent and independent variables were used, “log” indicates
that a logarithm transformation was applied to all variables before the regression was run.
The second row of each pair of rows gives the probability of observing the regression coef-
ficient above, given the null hypothesis that the coefficient is zero. (One tail t tests except
for the intercept which is two tail.)
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Table C.24: Evidence on the cross-sectional variation in dividend response coeffi-

cients, when association period is months 3 to 14

Response coefficient = by + 4 * Dividend payout rate + by * Beta

+ b3 * Operating cash flow growth rate

Obs bo by by bs Adjusted White’s Largest

Predicted - - + R? x? VIF
Al 134.643 -128.894 -90.794 -26.617 | .0461 .7023 1.049
249 .004 .001 .018 672

Pos 144.504 -117.410 0.710 -76.099 | .0282 .3804 1.051
83 .002 021 506 .808

Log 3.082 -0.641 0.121  -1.414 .0138 .5090 1.032
83 .000 .033 572 .790

When original regression has autoregressive residual term

Al 132.592 -135.446 -86.624 -31.010 | .0446 .5824 1.049
249 .006 .001 .026 .693

Pos 144.850 -109.860 -8.790  -44.002 | .0040 .3245 1.020
82 .006 .043 426 673

Log 3.343 -0.324 0.291  -0.274 .0000 .2083 1.024
82 .000 167 .679 .563

When intercept in original regression set to zero

All 129.620 -106.412 -110.694 54.392 .0834 .2423 1.049
249 .001 .001 .001 128

Pos 64.486 -60.072  32.298 -38.734 | .0000 .3508 1.037
83 112 110 794 .696 :

Log 3.436 -0.097 0.991  -0.328 .0007 5344 1.028
83 .000 372 951 .583

When original regression has intercept set to zero, and residual term autoregressive
All 112.417 -97.024 -93.786 61.624 .0629 .3189 1.049
249  .004 .003 .004 .106

Pos 69.452 -51.141  21.027 -10.837 | .0000 .5952 1.034
87 110 162 .694 .554

Log 3.090 -0.246 0.603 0.487 .0000 .6680 1.026
87 .000 .210 .841 379

Notes:

Obs gives number of firms used in the regression: “pos” indicates that only observations
with positive values for the dependent and independent variables were used, “log” indicates
that a logarithm transformation was applied to all variables before the regression was run.
The second row of each pair of rows gives the probability of observing the regression coef-
ficient above, given the null hypothesis that the coefficient is zero. (One tail t tests except
for the intercept which is two tail.)
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Table C.25: Evidence on the cross-sectional variation in dividend response coeffi-

cients, when association period is the quarter

Response coefficient = & + b; * Dividend payout rate + by x Beta
+ b3 x Dividend growth rate

Obs bo by ba b3 Adjusted White’s Largest

Predicted - - + R? X2 VIF
All -266.719 -2.251  -80.188 336.210 | .0000 . .6689 1.020

154 734 .366 .084 .332 :

Pos -524.506 -72.774 -88.588 724.970 | .0043 .9391 1.139
69 571 .180 133 .209

Log 3.693 -0.680 0.056 20.437 .1280 5386 1.048
69 .000 .202 543 .001

When original regression has residual term autoregressive

All -272.799 -2.074 -72.383 333.189 { .0000 6624 1.020

154 127 376 106 332

Pos -551.893 -64.521 -107.540 765.693 | .0094 9528 1.133
70 .551 207 094 .196

Log 3.351 -0.203 0.077 23.633 .1108 3775 1.043
70 .000 414 .550 .001

When original regression has intercept set to zero

All -314.406 -2.106 -79.331 376.178 | .0000 5575 1.018

160 .684 373 071 .309

Pos -581.967 -90.954 -64.185 763.652 | .0445 5672 1.123
73 414 .061 147 133

Log 4.147  -1.79%4 0.384 20.507 .1903 6477 1.046
73 .000 .012 780 .001

When original regression has intercept set to zero, and residual term autoregressive
All -157.956  -2.177  -84.069 224.131 | .0000 6148 1.018

159 .844 374 .068 .388

Pos -440.333 -84.2564 -78.773 636.066 | .0216 .6988 1.123
72 .581 102 133 .204

Log 3.887  -1.356 0.366 22.474 .1618 .6220 1.047
72 .000 .056 742 .001

Notes:

Obs gives number of firms used in the regression: “pos” indicates that only observations
with positive values for the dependent and independent variables were used, “log” indicates
that a logarithm transformation was applied to all variables before the regression was run.
The second row of each pair of rows gives the probability of observing the regression coef-
ficient above, given the null hypothesis that the coefficient is zero. (One tail t tests except
for the intercept which is two tail.)
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Table C.26: Evidence on the cross-sectional variation in dividend response coeffi- .

cients, when association period is the quarter and after eliminating 6 outliers

Response coefficient =

by + by * Dividend payout rate + b, * Beta

+ b; x Dividend growth rate

Obs bg b1 by b3 Adjusted White’s Largest
Predicted - - —+ R? x? VIF
All -80.618 -1.262 17.714  54.907 .0000 .0959 1.020
147 .851 361 .708 448
Pos -747.571  -25.631  52.972  759.098 1370 4396 1.137
66 .022 A77 .966 .008
Log 3.518 -0.440 0.519 19.840 1547 4971 1.047
66 .000 277 .856 .000
When original regression has residual term autoregressive
All -1772.267  -3.832  -132.912 1885.660 | .0045 9923 1.019
154 216 374 .096 .090
Pos -2006.451 -194.061 -282.464 2464.419 | .0287 .9961 1.136
69 .388 163 .089 .136
Log 3.313 -0.216 0.300 25.309 .1352 5911 1.044
69 .000 407 .682 .000
When original regression has intercept set to zero
All -106.824  -1.532  -12.980 107.661 .0000 3197 1.018
153 .848 371 372 422
Pos -744.503  -55.450  19.252  809.983 .0814 7097 1.121
70 .092 063 .690 .028
Log 3.994 -1.569 0.778 20.108 2170 .3823 1.044
70 .000 017 .944 .000
When original regression has intercept set to zero, and residual term autoregressive
All -16.259 -1.698 -6.797 5.586 .0000 3197 1.019
154 977 .359 432 .496
Pos -660.906 -44.346  37.284  702.490 .0797 7021 1.120
69 .094 .087 849 032
Log 3.726 -1.126 0.851 22.066 .1906 .6535 1.044
69 .000 077 939 .000
Notes:

The firms with three of the five highest and three of the five lowest DRCs were deleted.

Obs gives number of firms used in the regression: “pos” indicates that only observations
with positive values for the dependent and independent variables were used, “log” indicates
that a logarithm transformation was applied to all variables before the regression was run.
The second row of each pair of rows gives the probability of observing the regression coef-

" ficient above, given the null hypothesis that the coefficient is zero. (One tail t tests except

for the intercept which is two tail.)
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Table C.27: Evidence on the cross-sectional variation in dividend response coeffi-

cients, when association period is months 2 to 4

Response coefficient = by + b, * Dividend payout rate + b, x Beta
+ bs * Dividend growth rate

Obs | bo b by bs Adjusted White’s Largest
Predicted - - + R? x? VIF
All -503.359  -0.752  -65.481  563.178 .0000 3374 1.020
154 430 444 .083 184
Pos -1047.633  8.976  80.859  1023.917 | .0690 .5864 1.513
76 .094 576 .986 .043
Log 3.726 -0.946  0.824 19.070 1148 3271 1.558
76 .000 222 941 022
When original regression has autoregressive residual term
All -543.244  -0.783  -67.909 603.544 .0000 .3302 1.020
153 406 443 .080 174
Pos -906.119  -2.061  69.219  902.744 .0556 6329 1.606
74 158 483 972 .070
Log 4.088 -1.513 0.352 15.094 .1058 4174 1.664
74 .000 .106 759 .055
When intercept in original regression set to zero
All -874.599  -0.919  -94.581  970.118 .0264 3148 1.018
160 .168 431 017 .060
Pos -1255.602 -7.773  43.643 1291.176 | .0300 7548 1.119
80 .061 441 809  .023
Log 3.258 0.434 0.803 30.724 2227 .2080 1.047
80 .000 713 .956 .000
When original regression has intercept set to zero, and residual term autoregressive
All -994.034  -1.280 -116.012 1110.442 | .0375 .3995 1.018
160 143 411 007 .048
Pos -1316.066 -31.253 10.337 1397.394 | .0121 8571 1.597
80 236 .354 567 .093
Log 3.868 -0.727  0.548 20.783 1034 1738 1.654
80 .000 .288 .864 .016
Notes:

Obs gives number of firms used in the regression: “pos” indicates that only observations
with positive values for the dependent and independent variables were used, “log” indicates
that a logarithm transformation was applied to all variables before the regression was run.
The second row of each pair of rows gives the probability of observing the regression coef-
ficient above, given the null hypothesis that the coefficient is zero. (One tail t tests except
for the intercept which is two tail.)
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Table C.28: Evidence of variation in the dividend response coefficient due to cross

sectional variation in firm payout rates, firm dividend growth rates and firm betas,

and due to time series variation in the risk free rate: probability (1 tail) of observing

the difference in the mean (t test) or the mean rank (Wilcoxon test) of the dividend

response coefficients between the first and fourth quartiles of the rates, given the null

hypotheses of no difference.

Original Payout rate Growth rate Beta Interest rate
regression has | t test W test | t test W test | t test W test | t test Wilcoxon test
Returns measured over months 1 to 3
With intercept

OLS | .170  .051 064  .034 | .152 437 | .059 .048
AR(1) | .166  .028 | .062 .017 | .168  .558
Without intercept
OLS | .208 .104 | .181 64 | 079 212 | 229 101
AR(1) | .232  .086 | .246 123 101 .282
Returns measured over months 2 to 4
With intercept
OLS | .812 472 | .120 057 | .074  .159 | .104 .304
AR(1) | .767  .424 | .106 054 | 079 231
Without intercept
OLS | .685  .494 | .062 014 | 020 .038 | .006 .002
AR(1) | 587  .477 | .060 026 | .029  .028




312

Table C.29: Evidence on the time series variation in dividend response coefficients,

when association period is the quarter

Dividend response coefficient = &y + b; * Interest rate

Obs bo by Adjusted White’s

Predicted - R? x?
All 89.473  -6.889 1844 5267
28 .006 .007

Pos 93.612  -6.527 1677 4344
21 .009 .019

Log 9.793  -3.176 0750 AT75
21 .049 .061

When intercept in original regression set to zero
All 156.098 -12.178 | .1019 .0765
28 .031 027

Pos 255.764 -18.514 | .4907 .0815
18 .000 .000

Log 12.509 -3.828 .5425 .3363
18 .000 .000

Notes:

Obs gives number of firms used in the regression: “pos” indicates that only obser-
vations with positive values for the dependent and independent variables were used,
“log” indicates that a logarithm transformation was applied to all variables before
the regression was run.

The second row of each pair of rows gives the probability of observing the regression
coefficient above, given the null hypothesis that the coefficient is zero. (One tail t

tests except for the intercept which is two tail.)
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Table C.30: Evidence on the time series variation in dividend response coefficients,

when association period is months 2 to 4

Dividend response coefficient = &g + b; * Interest rate

Obs bo b, Adjusted White’s
Predicted - R? x2

All 77.600 -4.862 1327 0321

28 .004 .016
Pos 79.816 -4.660 .1495 .0300

24 .003 .018
Log 3.894  -0.468 .0000 .2086

24 257 371

When intercept in original regression set to zero

All 159.963 -11.751 1012 2718
28 023 028
Pos 211.824 -14.500 | .4781 1764
21 .000 .000
Log 13.007  -4.049 4489 3986
21 .000 .000
Notes:

Obs gives number of firms used in the regression: “pos” indicates that only obser-

vations with positive values for the dependent and independent variables were used,

“log” indicates that a logarithm transformation was applied to all variables before

the regression was run.

The second row of each pair of rows gives the probability of observing the regression

coefficient above, given the null hypothesis that the coefficient is zero. (One tail t

tests except for the intercept which is two tail.)
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Table C.31: Evidence on the time series variation in dividend response coefficients,

when association period is the year

Dividend response coefficient = by + b; * Interest rate
Obs bo by Adjusted White’s
Predizted - R? x?
Al |-0.540 7.076 | .0000  .4123
7 .806  .636
Pos -0.722 12.372 | .0000 2731
4 823  .658
Log 9.863 5.374 0118 1953
4 500 .792
When intercept in original regression set to zero
All -0.823 10.797 | .0000 3784
7 646  .740
Pos -0.714 10.771 | .0000 .2069
6 702 731
Log 8.024  4.553 .0856 2257
6 400  .854

Notes:

Obs gives number of firms used in the regression: “pos” indicates that only obser-
vations with positive values for the dependent and independent variables were used,
“log” indicates that a logarithm transformation was applied to all variables before
the regression was run.

The second row of each pair of rows gives the probability of observing the regression
coefficient above, given the null hypothesis that the coefficient is zero. (One tail t

tests except for the intercept which is two tail.)
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Table C.32: Evidence on the time series variation in dividend response coefficients,

when association period is months 3 to 14

Dividend response coefficient = &g + b; * Interest rate

Obs by by Adjusted White’s

Predicted - R? x?

All -1.866 22.992 | .0000 .2428
7 526 .797 '

Pos 0.347 6.778 .0000 7221
4 961 544

Log 8.062  4.057 .0000 .5569
4 .608 11

When intercept in original regression set to zero

All -1.997 25.556 | .0000 .2908
7 614 754

Pos -1.172 21.140 | .0000 .3984
5 817 675

Log 12.600 6.270 2423 .2551
5 271 886

Notes:

Obs gives number of firms used in the regression: “pos” indicates that only obser-
vations with positive values for the dependent and independent variables were used,
“log” indicates that a logarithm transformation was applied to all variables before
the regression was run. '

The second row of each pair of rows gives the probability of observing the regression
coefficient above, given the null hypothesis that the coefficient is zero. (One tail t

tests except for the intercept which is two tail.)
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