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Abstract

This paper analyzes the information effects of sequential earnings
and dividends announcements on stock returns. The analysis indicates
that (1) the marginal information contents of dividends and earnings
are nontrivial; (2) the information contents of dividends and earnings
are not independent from each other; and (3) the information content
of the joint dividends and earnings announcements is equal to the sum
of the marginal information content of dividend and the full informa-
tion content of accounting earnings. This result must hold otherwise
it will imply that a manager may fool the market by revealing dif-
ferent announcement policies and patterns; a serious contradiction to
the efficient market hypothesis. The analysis also indicates that the
market responds to earnings and dividend announcements in a very
subtle way, which may explain why previous studies have been incon-
clusive. Future research with respect to the investigation of dividends
and earnings announcement effects may be fruitful if the nature of
sequential announcements is taken into account.

1. Introduction

It has been well-documented in literature that the information effects
of dividends and earnings announcement are closely synchronized. Several
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studies have been conducted to investigate the information content of divi-
dends and earnings announcements on stock market recently. For example,
Aharony and Swary [1980] provide a research methodology that attempts
to isolate possible dividend effects from those of earnings. It finds that the
information contents of both earnings and dividend are nontrivial. Neverthe-
less, it makes no attempt to investigate the corroboration effect of dividends
and earnings announcements.

This issue is important because whether the dividend and earnings an-
nouncement effects are additive or corroborative has significant implications
upon the efficient market hypothesis. A corroborative effect of earnings and
dividends announcement effect will imply that a manager can fool the mar-
ket with different announcement policies and patterns. However, empirical
results have been inconclusive. Kane, Lee and Marcus [1984] conclude that
there exists a corroboration effect between the joint signals of dividends and
earnings announcements. Chang and Chen [1991] show that unexpected
changes in earnings and dividends can independently affect the firm value
without any interaction.

Those inclusive results may be due to the failure of taking into account
the confounding problem of sequential announcements of earnings and divi-
dends. In general, quarterly dividends are announced in the second month of
the same quarter while earnings are announced in the first month of the next
quarter. The fact that earnings announcements are always preceded by div-
idend announcements eventually rules out the opportunity of investigating
the corroboration effect per se. Consequently, research conducted to investi-
gate the corroboration effect between earnings and dividends announcement
may produce undesirable result. On the other hand, the information con-
tent of earnings can only be partially revealed because investors are assumed
to be able to infer the changes of accounting earnings from the changes of
dividends announced earlier.

The purpose of this paper is to provide a thorough analysis with respect
to the information effects of sequential earnings and dividends announce-
ments on stock returns. More specifically, this paper analyzes the informa-
tion effects of the following sequential dividends and earnings announcements
scenarios:

(A) The effect of an earnings announcement that has been preceded by a
dividend announcement.



The Chinese Accounting Review 235

(B) The effect of a dividend announcement that has been preceded by an
earnings announcement.

(C) The effect of joint dividends and earnings announcements.

(D) The effect of a dividend announcement that has not been preceded by
an earnings announcement.

(E) The effect of an earnings announcement that has not been preceded by
a dividend announcement.

Researchers may find that it is difficult to investigate the full information
content of dividend announcement as (B) and the effect of joint dividend
and earnings announcements as (C) because the announcements of quarterly
earnings are generally preceded by the announcements of quarterly dividend-
s. Nevertheless, it should be noted that (A), (D), and (E) have very subtle
empirical implications. The analysis of (A) suggests that the marginal infor-
mation content of earnings is nontrivial. This analysis has been consistently
supported in previous studies. On the other hand, the analyses of (D) and
(E) indicate that the full information contents of dividends and earnings
announcements are not independent from each others. However, the infor-
mation content of the joint dividend and earnings announcement is exactly
the sum of the marginal information content of dividend and the full infor-
mation content of accounting earnings. This condition must hold otherwise
it will imply that the management can fool the market by revealing different
announcement policies and patterns.

This paper is organized as follows. Section 2 analyzes the sequential ef-
fect of earnings and dividends announcement. Empirical implications and
testable hypotheses are also developed. Section 3 discusses the economet-
ric issues of estimating the random walk with a drift model that has been
commonly employed in describing a firm’s earnings process. A conclusion is
given in Section 4. Appendix A illustrates the analyses of (B), (C), (D) and

(E).

2. The Analyses of Sequential Effects of
Dividends and Earnings

The theoretical framework of the assets valuation model states that se-
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curity price can be expressed as
T
Py =3 0%(Deys|) + 6T E(Pr|Q;) (1)
k=1
where
P;: the security price given information available at time t;

E(Z): the expected return from a risky asset;

0: the discount factor, defined as 1/[1 + E(Z)], and is as-
sumed to be constant over time;
E(D¢1£|%): the expected dividend to be paid at time ¢ + & given in-
formation available at time ¢; and

E(P;|Q): the expected stock price at time ¢ given information avail-
able at time t.

Eq. (1) implicitly assumes that
1. capital market is efficient in a semi-strong form;

2. earnings and dividends are assumed to be statistically sufficient for the
valuation model; and

3. information set, {2, contains only the information induced from the
dividends and/or earnings announcement made at time t, and the in-
formation set, ,_;, contains the information available prior to the
dividends and/or earnings announcement.

Equation (1) states that under the joint hypotheses of rational expecta-
tion and efficient market stock price at time ¢ is the present value of total
expected future dividends up to time T, plus the present value of stock price
at time T'. With the same argument, the expected stock price at time T is
equal to the expected flow of dividends.

E(Pr|Q) = 3 0*E(Dryc ) (2)
k=1
Substituting Eq.(2) into Eq. (1) yields

P =Y 0*E(Dyy4|Q) (3)
k=1
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The stock price at time ¢ given information available through time ¢t — 1
can be written as

Pip1 = Y 0¥ E(Dyi|Qu-r) (4)

k=1

Thus, P; can be defined as the security price after the announcement of
dividends and/or earnings, and Py;_y as the security price before the an-
nouncement of dividend and/or earnings. The announcement effect is the
difference between P, and Pye_1.

Equations (3) and (4) indicate that the security price equals the discount-
ed expected future dividend stream based upon available information. This
paper employed the partial adjustment model and the random walk with
a drift model to analyze the effect of dividends and earnings under various
scenarios.!

The partial adjustment model can be described as:

Dy =ap+ a1 Dy + X + ¢ (5)
with E(e;) = 0;Cov(es,e,) = 0 for t # s and Var(e,) = o? where D, is the

current dividend and X, is current accounting earnings.
The random walk with a drift model can be described as

Xt =u+ Xt—-l -+ (o (6)
with E(v;) = 0; Cov(ve,v,) = 0 for t # s and Var(v,) = o2. In addition, the

independence between v, and ¢, is also assumed.?
Repeating substitution of Eq. (6) yields

Xips = (s + Du+ Xooq + (Vi—1, V¢ + Vig1, ... + Vits) (7)

Lintner [1956] concluded that a firm’s dividend process follows the partial adjustment
model after conducting an extensive interviews with corporate executive officers. The
partial adjustment model was fully supported in Fama and Babiak [1968] and was partially
supported in Lee, Wu, and Djarraya [1987]. On the other hand, the random walk with a
drift model has been extensively employed to describe a firm’s earnings generating process.

2¢, represents the residual dividend at management’s discretion under uncertainty while
vy represents the transitory earnings innovation. The independence assumption of ¢; and
vt Is to say that transitory earnings innovation will not affect management’s dividend
policy. The author appreciates this comment from an anonymous reviewer.
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Thus, the conditional expectations of Xits based on X; and X,_; are

E(Xt+s|Xt) = su + Xt (8)
and

E(XitalXee1) = (s + Du+ X,y (8)
respectively.

The equation system (8) indicates that the conditional expectation of
future earnings can be reduced to the sum of a growth term and current
earnings. Thus, equation system (8) together with equation (5) are sufficient
to solve equations (3) and (4) for the estimation of dividend and earnings
announcement effects under the following scenarios:

1. E(Dy4s| Dy, Xt); conditional expectation of a future dividend based on
the joint announcement of dividends and earnings;

2. E(Diys|Dyy Xi—1), conditional expectation of a future dividends based
on the announcement of a current dividend;

3. E(Diys|Dyi-1, X:), conditional expectation of a future dividend based
on the announcement of current earnings;

4. E(Diy4|Ds_1, Xt-1), conditional expectation of a future dividend before
the announcement of dividends and earnings.

The dividend and earnings announcement effects can be analyzed as fol-
lows based upon the aforementioned scenarios:

Case A: E(Dy4,| Dy, Xi) — E(Dy4s| Dy, X;1), the effect of an earnings an-
nouncement that has been preceded by a dividend announcement.

Case B: E(D,y,|Dy, X;) — E(Di4s|Di—1, X}), the effect of a dividend an-
nouncement that has been preceded by an earnings announce-
ment.

Case C: E(Dyys| Dy, Xy)— E(Dyy,s|Diq, Xi-1), the effect of joint announce-
ments of dividends and earnings.

Case D: E(Dyy,|Dy, Xi—q) — E(D¢1s|Di—1, Xi-1), the effect of a dividend
announcement that has not been preceded by an earnings an-
nouncement.



The Chinese Accounting Review 239

Case E: E(Diys|Di-1,X:) — E(Di45|Di-1, Xi—1), the effect of an earnings
announcement that has not been preceded by a dividend announce-
ment.

The analysis of the sequential effect of earnings announcement for case A
is illustrated below. The analyses of Case B, C, D, and E are shown in
Appendix A.

The one-period-ahead conditional expectation of dividend upon the joint
announcement of dividends and earnings made at time ¢ can be written as:

E(Dt+1|Dta Xt) = ap + (IIDt + CXt + cu (9)

By repeating substitution, the s-periods ahead conditional expectation of
dividend based on the joint announcements of earnings and dividends made
at time ¢ can be written as:

)
1 —a3

ao
1—a1 1—0,1

+ [s4+(s=Day+(s—2)a+...+a} cu (10)

8

E(Dy4s| Dy, Xt) = +aiD; + cX;

With the same argument, the one-period ahead conditional expectation
of dividend based upon a dividend announcement that has not been preceded
by an earnings announcement at time ¢ is:

E(Di41|Dy, Xi—1) = a0 + a1 D¢ + ¢(Xe—1 + 2u) (11)

By repeating substitution, the s-periods ahead conditional expectation of
dividend based on a dividend announcement that has not been preceded by
an earnings announcement at time ¢ is:

1—aj 1 —aj

— s 1
E(Dyiys|Dy, Xio1) = aol o +aiD; + 1—a cXia
+ s+ D +s+(s=1)as + (s —2)a}
+ ...+ 237 eu (12)

Thus, the difference between Eq. (10) and Eq. (12) represents the revision
of conditional expectation about future dividend streams based upon the
marginal information of earnings and can be written as:

8
1—a1

E(Dys| D4y Xi) = E(Diys| Dty Xi1) = Ut (13)
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From Eq. (3) and Eq. (4), the effect of an earnings announcement that
has been preceded by a dividend announcement can be written as

fc

Fe= P = (1-0)(1 — a10)

v, (14)

Table 1 summarizes the analysis of dividend and earnings announcement
effects under different scenarios. The following empirical implications can
also be drawn from Table 1:

1. The marginal informational contents of both dividend and earnings are
nontrivial as indicated in Case A and Case B;

2. The joint announcement of dividend and earnings has the greatest im-
pact on price changes among all cases as indicated in Case C.

3. The effects of dividend and earnings announcements are additive rather
than multiplicative from the comparison of (C), (D) and (E).

4. The effect of an earnings announcement that has been preceded by
a dividend announcement (Case A) is less than that of an earnings
announcement that has not been preceded by a dividend announcement

(Case E).

5. The full information content of dividend announcement js not indepen-
dent from earnings shock as (D), and the full information content of
earnings announcement is also not independent from a firm’s dividend
policies as (E).
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Table 1. Summary of Various Earnings and Dividend
Announcements Effects

Cases Descriptions Announcement Effects

A The effect of an earnings announcement

that has been preceded ﬁ‘:eﬁ”t

by a dividend announcement

B The effect of a dividend announcement

that has been preceded by an (l—jo_‘zlmet

earnings announcement

14a;—a16)8c
((1—0;(1——1a1)9) Ut

C The effect of joint earnings (lf‘fo‘al)et +
and dividend announcements

D The effect of a dividend announcement (%{;1-) (€1 + cvy)
that have not been preceded by
an earnings announcement

E The effect of an earnings announcement (T%o') (5‘1—“_}‘{1—“91—0-) cuy

that have not been preceded by
a dividend announcement

Notes:

1. The parameters are estimated from
(5) Dy = ap+ a1 Dy—1 + ¢X; + €; and
(6) Xt =u+ Xt—l + Vt.

2. 0= Em

3. 0<a;1 < 50<e< 1.
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3. Econometric Issues of Identifying.
Unexpected Dividend and Earnings Shock

The measurement of market response to the announcement of dividends
and accounting earnings requires appropriate models for the identification of
unexpected dividend and earnings change. Unexpected earnings and divi-
dend can be identified from Eqgs. (5) and (6) based on the analysis in Section
2:

Di=ao+a1Diy +cXi+ ¢ (5)
Xt =u++ Xt-—l + (o (6)

Eq. (5) is a stochastic regression model containing the lag-dependent

variable on its right-hand-side. Johnston [1984] demonstrates that OLS esti-

mators are consistent and normally distributed even without the assumption

of normality for ¢;. The unexpected dividend change is then defined as
€= Dy —ao + a1 Dy + X, (15)

Accordingly, a dividend announcement is considered favorable if ¢; > 0, neu-
tral if ¢, = 0 and unfavorable if ¢; < 0.
From Eq. (6), the earnings shock can also be defined as

Vi = Xt—u—Xt_l (16)

A common approach of estimating the drift term, u, is to take the arithmetic
mean changes of the last four or five years [Albrecht, et al., 1977; Collins, et
al., 1987; and Watts and Leftwich 1977]. However, a more appropriate ap-
proach is to employ the generalized least square (GLS) framework to estimate
the drift term as follows:

Let’s assume that v, is the serially independent error term with mean
zero and variance 0. Repeating substitution of Eq. (6) yields the following
system:

Xe=Xia+2u+ v + v (17)
or equivalently

Xi— X2 = 2utvi v

X —Xizz = Bu+tvi+vi_y + vy

Xi—Xios = sutvi+vg+vig+...+ v, (18)
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The system in (18) can be written as
Y =uS + v, (19)

where
u is the parameter to be estimated; and

Xt — Xt
Y, = X —'Xt—Z

Xt - Xt—s

1

2
S = .

S

Uy
U + Vi

V, = U + U1 + Ve

Ve + Vg + Vg2 + .00+ Uy

Eq. (19) represents a linear model with heteroscedasticity. The OLS
estimator is biased and inconsistent. However, the GLS can be applied to
estimate u, the drift, as follows: The mean of V, is

E(V,)=E(wi+vi1+v-2+ ... +v) =0 (20)

The variance-covariance matrix is

1 11 1 1
1 2 2 2 2
EVVy=ot| ' 23 33 |-
1 2 3 §—2 s—1 s-—1
1 2 3 s—2 s-—1 S
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Since the variance-covariance matrix ® has been known, the GLS can be
applied to estimate the parameter u as follows:

i=(S'®7'9)'S'e Y, (22)

It can be shown that ®' is an (s X s) square matrix. Its elements, ¢;;,
satisfy: ¢;; = 2for i < s, ¢y = 1 for i = 8,441 = dip1s = —1 for ¢ < s,
otherwise, ¢;; = 0. Thus, (S'®7'S)™! = 57! and $'®~'Y, = (z; — x,_,). The
GLS estimator of u is BLUE and can be written as®

U= (s — T4-5)/s (23)
The vector of earnings innovations is

V,=Y,—4S (24)

4. Conclusion and Extension

This paper provides a thorough analysis of information effect of sequential
earnings and dividends announcements on stock returns. Several empirical
implications with respect to different scenarios have been developed. Those
implications can be tested in future research. Particularly, the employmen-
t of second quarter data is preferable because its confounding problem is
minimum. [Atiase, 1985].

To examine the feasibility of testing the empirical implications under
different scenarios developed in Section 2, a set of sample firms that met the
following criteria were selected:

1. The sample firm must be listed either in the NYSE and/or in the ASE.

2. Quarterly earnings per share and quarterly cash dividends per share
are available on the quarterly industrial Compustat tapes for the period

1/1981-1V/1989.
3. Fiscal year ends on December 31.

4. Daily rates of return are available on the CRSP for the period 1988-
1989.

3See Bao et al. [1992).
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Table 2 Summary of Dividend and Earnings Announcement
Dates for the Second Quarter of 1989

Description Dividend Earnings
Number of Observations 230 230
Means 124 208
Standard Deviation 32 11
Median 123 206
Quantiles:

Upper/Lower 143/109 214/200

Maximum/Minimum 206/19 243/187

Notes:

The dividends and earnings announcements dates are coded sequentially from cal-
endar dates. For example, one represents January 1, 1989, and thirty-two represents
February 1, 1989, etc. The mean of dividend announcements dates is May 4th and

the mean of earnings announcement dates is July 26th for the second quarter of
1989.

5. Declaration dates of quarterly dividend payments are available in the
Wall Street Journal Index.

6. Announcement dates of quarterly earnings per share are available in
the 1990 quarterly industrial compustat tapes.

The summary of the dividends and earnings announcement dates is re-
ported in Table 2 and Figure 1. The announcement dates of dividends for the
second quarter of 1989 are centered on May 4, 1989 with standard deviation
32 days. The announcement dates of earnings for the same quarter are cen-
tered on July 27, 1989 with standard deviation 11 days. The distributions of
the second quarter dividends and earnings announcements dates are plotted
in Panel A and Panel B of Figure 1.

Table 2 and Figure 1 indicate that the effect of the second quarter divi-
dend announcements may be confounded by the announcements of the first
quarter earnings. In addition, the effect of the second quarterly earnings may
be confounded by the announcements of the third quarter dividends. The
fact that dividend announcements always precede earnings announcements
for the same quarter rules out the opportunity of testing the hypotheses
drawn from Case B and Case C. Consequently, empirical results of investi-



"

w
Q
=3
-]
(=]
=]
=
-
M)
2 2
mn
g
[
[}
=1
=
Q
=]

246



The Chinese Accounting Review 247

gating the corroboration effect of dividend and earnings [Kane, et al., 1984,
and Chang and Chen, 1991] may be misleading.

Another problem associated with quarterly earnings is the seasonality.
Thus, it is recommended that the X-11 Program developed by the Bureau
of Census is employed to eliminate the seasonal effect of the time series
data before identifying the unexpected dividend and earnings shock in future
study.

Appendix A

Deriving the Dividend and Earnings
Announcement Effect of Cases B, C, D and E

The third scenario, E(Dits|Di-1,X¢), conditional expectation of future
dividend based on the announcement of earnings, can be calculated as follows:

The one-period-ahead conditional expectation of dividend upon the an-
nouncement of earnings can be written as:

E(Dt+l|Dt—1’ Xt) = ao(l + (11) + ath_l + (1 + al)cXt + cu. (Al)

By repeating substitution, the-s-periods ahead conditional expectation of
dividend based on earnings announcement can be written as:

E(Di4s| Dio1, Xo) = aol(1 — a§7)/(1 = a1)] + 07" Decr +

(1= ai*)/(1 = ar)]eXs + [s + (s — Das
+(s—2)a2 +...+ a} Ve (A2)

The fourth scenario, E(D;4s|Di-1,Xi-1), conditional expectation of fu-
ture dividend prior to dividend and earnings announcements, can be calcu-
lated as follows:

The-one-period ahead conditional expectation of dividend prior to the
announcement of earnings and dividend can be written as:

E(Dey1|Dicr, Xi-1) = ao(1 + a1) + aiDss
+(1 + a1)eXi-1 + (a1 + 2)cu (A3)
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By repeating substitution, the s-period-ahead conditional expectation of
dividend prior to earnings and dividend announcements can be written as:

E(Diys|Dir, Xeo1) = ao[(1 ~ a3 /(1 — a1)] + a§*' Dy,

+[(1 = ai*)/(1 = a1)]eXioy + [(s + 1) + say
+(s—1)ai + ...+ 245" + af]cu (A4)
For Case B, the difference between Eq. (10) and Eq. (A2) represents the
revision of conditional expectation about future dividend stream based upon

the announcement of dividend that is preceded by earnings announcement
and can be written as:

E(Dt+s|Dt,Xt) - E(Dt+s|Dt—1,Xt) = afﬁz (A5)
Pi = Py = [(0a1)/(1 = Oar)]e, (A6)

For Case C, the difference between Eq. (10) and Eq. (A4) represents the
revision of conditional expectation about future dividend stream based upon
the joint announcement of dividends and earnings and can be written as:

E(Deys|De Xi) = E(Digs|Dior, Xeer) = afer +[(1 = a3 /(1 = a1)]ev, (AT)

Py — Py = [0a1/(1 = 0ar)]e, + {0(1 + a1 — 0a1)/[(1 — 0)(1 — Bay)]v,} (A8)

For Case D, the difference between Eq. (12) and Eq. (A.4) represents
the revision of conditional expectation about future dividend stream based
upon the announcement of dividend that precedes earnings announcement
and can be written as:

E(Diys| Dy, Xi-1) — E(Digs|Dicy, Xio1) = @€ + cvy) (A9)

Py — Py = [0ay /(1 — Oay)](e; + cvy) (A10)

For Case E, the difference between Eq. (A.2) and Eq . (A.4) represents
the revision of conditional expectation about future dividend stream based
upon earnings announcement that precedes dividends announcement and can
be written as:

E(Diys|Dir, Xi) = E(Deys| Doty Xim1) = [(1 = a3)/(1 — an)Jev,  (Al1)
Pt - Ptlt—] = {06(1 + ay — 9(1])/[(1 e 0)(1 - 0(11)]}’Ut (A12)
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