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While folklore in finance holds that split valuation effects are due to dividend increases
associated with splits, little is known about magnitudes of dividend and nondividend
components of split announcement effects. We find that splits and dividends are indeed
informational substitutes, a notion we characterize more precisely, but a significant por-
tion of split valuation effects, 46% according to our estimates, cannot be attributed to
dividend information in splits. Our techniques extend the literature on conditional event-
study methods and we illustrate their practical value in testing hypotheses and analyzing
data not amenable to analysis by standard procedures.

Stock splits have long puzzled researchers in finance. A split merely increases
the number of shares outstanding by subdividing the existing number of
shares into a greater number of units. Thus it is a purely cosmetic change that
does not affect a firm’s cash flow, investments, or capital structure. Standard
textbook analysis [e.g., Brealey and Myers (1991, p. 302-303)] suggests that
such changes should have no effect on firm value. Yet much literature since
the seminal article by Fama et al. (1969)—henceforth FFJR—documents that
splits are associated with positive valuation effects. For instance, our data
reveal that more than 70% of splits between 1985 and 1994 are associated
with positive stock price reactions, and the average announcement effect for
all splits announced in this period is a substantial 2.1%.

Many hypotheses have been proposed to explain positive split valuation
effects. The explanations fall into two broad categories. One school of thou-
ght attributes split valuation effects mainly to an implied promise of higher
dividends. For instance, FFJR write “Unusually high returns on splitting
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shares in the months immediately preceding a split reflect the market’s antic-
ipation of substantial increases in dividends” and “when the information
effects of dividend changes are taken into account, the apparent price effects
of the split will vanish.” A different school of thought holds that splits
affect firm value for reasons other than dividend increases. For example,
Lakonishok and Lev (1987) suggest that splits return stock prices to an
“optimal” trading range. Grinblatt, Masulis, and Titman (1984) suggest that
splits draw increased “attention” to a stock, which triggers positive reval-
uation of the splitting stock. Lamoureux and Poon (1987) argue that the
increase in idiosyncratic volatility of a stock after a split increases the tax-
option value and hence the price of a stock. Most recently, Muscarella and
Vetsuypens (1996), who analyze ADR solo splits, suggest that improved lig-
uidity explains positive split valuation effects. Dividend and nondividend
reasons for split valuation effects are, however, not mutually exclusive. Split
announcement effects could be due to both associated dividend increases, as
well as, nondividend factors such as a return to an optimal trading range or
increased attention to a stock. Little progress has been made, however, on
disentangling the relative importance of dividend and nondividend factors in
explaining split announcement effects.

In this article we explore the role of splits and near-term cash dividends in
explaining split valuation effects along two lines. The first part of our anal-
ysis compares splits by non-dividend-paying firms with those by dividend-
paying firms. In an extensive study, Grinblatt, Masulis, and Titman (1984)—
henceforth GMT—document that split announcement effects are higher if the
splitting firm is not dividend paying. Why should the dividend paying status
of the firm condition how markets respond to its splits? The issue remains
an unresolved puzzle. The relation between a firm’s dividend status and its
split announcement effects certainly suggests there is an informational link
between the two announcements, but its precise nature still remains to be
characterized since the stylized facts were documented in GMT.

We examine whether the differences between dividend payer and non-
dividend payer split announcement effects arise because splits and dividends
are partial informational substitutes for each other. Dividend payers have, in
effect, established a mechanism (dividends) by which they can convey infor-
mation about future cash flows to shareholders. If split announcements are
conditioned, at least partly, on similar information, some of the information
in splits is subsumed by that in dividends. If so, splits by firms paying div-
idends should be less informative announcements, and should elicit a less
intense stock price response. We develop econometric methods that allow us
to formally test such a hypothesis, while simultaneously controlling for sys-
tematic differences in firm-specific characteristics and split expectations that
may also explain the differences in announcement effects. We find that splits
and dividends are indeed partial informational substitutes for each other, and
empirically characterize the nature of this informational relation between
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splits and dividends. Our results provide one explanation for the differences
in announcement effects first noted by GMT.

Our second tests focus on splits by dividend-paying firms alone. Several
articles (e.g., FFJR and GMT) suggest that when a dividend-paying firm
announces a split, it is also more likely to announce a dividend increase.
Thus existing literature argues that announcement effects associated with
splits are at least partly due to impending dividend increases by the split-
ting firm. What part of split announcement effects is due to the implied
dividend information? Is it just 5%? Alternatively, does the dividend compo-
nent account for the vast majority, say 95%, of split announcement effects?
We propose empirical techniques that provide some first estimates of such a
decomposition, while exploiting a rarely used sample of joint split-dividend
announcements. The results suggest that a significant component of split
announcement effects—about 46% according to our estimates—is caused by
information orthogonal to dividend information implied in splits. Thus, for
dividend-paying firms, splits and dividends appear to be informational sub-
stitutes, but only partially so.

Our empirical analysis is also of interest from a methodologic perspec-
tive for two reasons. First, we provide an analysis of a vast, yet essentially
unused sample of joint split-dividend announcements. About 80% of splits
by dividend-paying firms are announced with a contemporaneous dividend
announcement. However, most empirical work thus far has concentrated on
the sample of splits not announced with a dividend. The principal difficulty in
using the joint announcement sample is that in such samples, it is difficult to
extract the portion of the announcement effect attributable to the split alone.
Hence existing work focuses mostly on “pure” split announcements not
accompanied with a concurrent dividend announcement. However, even the
“pure” split sample is bedeviled by the joint announcement problem. When
a split is announced, financial markets can make some inference about the
related dividend, even when the dividend is not formally announced together
with the split. Such inferences will contaminate announcement effects asso-
ciated with stand-alone “pure” splits as well. Thus focusing on stand-alone
split announcements will not necessarily solve the joint announcement prob-
lem. A different approach is to use the joint announcement data instead of
discarding it, and admit, explicitly model, and control for the dividend infor-
mation that contaminates split announcements. Our article takes a first step
in this direction.

Our empirical application is also of methodological interest because it ex-
tends the literature on conditional event-study methods [see Thompson (1985),
Acharya (1988), Eckbo, Maksimovic, and Williams (1990), Prabhala (1997)].
We illustrate the potential value of such techniques in testing hypotheses
and analyzing data otherwise not amenable to analysis by standard event-
study methods. For instance, conditional methods shed light on the vast sam-
ple of joint split-dividend announcements considered relatively intractable in
previous work.
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We proceed as follows. Section 1 briefly develops the main hypotheses
and discusses the methodology used in the article. Section 2 describes the
data and the firm-specific variables used in our study. Section 3 presents the
empirical results. Section 4 concludes.

. Hypotheses and Methodology

We examine the relation between splits and dividends primarily through two
sets of tests. One set of tests compares splits by dividend-paying firms with
those by non-dividend-paying firms, and a second set of tests focuses on
simultaneous split-dividend announcements by dividend-paying firms. In this
section we develop the hypotheses examined by each set of tests and describe
the methodology used for testing these hypotheses.

1.1 Dividend-paying firms versus non-dividend-paying firms

The comparison between dividend-paying and non-dividend-paying firms is
motivated by results documented in Grinblatt, Masulis, and Titman (1984).
In perhaps the most detailed analysis of splits since FFJR, the article finds,
among other things, that split announcement effects are higher when the
splitting firm is non-dividend paying. This relation has not yet been explained
since GMT first published their findings.

We propose and test two hypotheses to explain differences in split announce-
ment effects between dividend-paying (D) firms and non-dividend-paying (ND)
firms. One possibility is that ND firms differ systematically from D firms. ND
firms are likely to be younger and more volatile compared to D firms, which tend
to be older, stable firms in more mature businesses. Thus ND firms might be less
likely, a priori, to announce a split. If so, markets will be more surprised when
ND firms announce splits, and this could cause split announcement effects to be
higher for ND firms. We call this the “differential expectations” hypothesis.

A second possibility is that splits and dividends are informational substi-
tutes for each other. Firms with established dividend payment programs have
effectively set up one mechanism for communicating their cash flow infor-
mation to shareholders. If the decision to split is also conditioned (at least
partly) on future cash flow—equivalently, on being able to raise dividends in
the future—the information in splits is partly subsumed by that in the stream
of dividend payments being made by firms. In this case, a unit of the unex-
pected information in a split should be less informative and should elicit a
less intense stock price response for a D firm than for a ND firm. We term
this the “informational substitute” hypothesis.

Both the differential expectations and informational substitute hypotheses
are consistent with the positive difference between split announcement effects
of ND and D firms. In addition, the two hypotheses are not mutually exclu-
sive, and it is quite possible that both contribute toward explaining the differ-
ence in split announcement effects between the two types of firms. Therefore,
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simply comparing announcement effects of D and ND firms does not allow
one to distinguish between the hypotheses, or at least assess whether both
hypotheses contribute toward explaining split announcement effects. A differ-
ent approach is needed. We propose one such method that relies on analyzing
the conditional announcement effects associated with splits.

We start by specifying a statistical model for firms’ decisions to announce
a split. Suppose that firm i announces a split if a variable SPL; is posi-
tive, where SPL, may be interpreted as the net benefit from announcing a
split. Part of SPL; is publicly known, based on a vector of variables X|; in
the preannouncement information set. For example, firms with high nominal
stock prices, or firms with a recent run-up in stock prices are more likely
to announce a split, so X, potentially includes these variables. The rest of
the information motivating a split, say ¥;, is not known to the market, and

represents firm i’s private information. Thus we have
SPL; =0, X; + ¥, ()
and firm i announces a split if
SPL, =60.X,;, + ¥ > 0, 2)

where E (¥,;), the preannouncement expectation of the private information
¥, is zero without loss of generality.'

The announcement of a split reveals something about the announcing
firm’s private information v; to the market—specifically, that 6. X, + ¢, >
0= ¢, > —6,X,,. Based on this fact, markets can form revised expectations
about the splitting firm’s private information ;. The revised expectation of
Y¥,;, conditional on the occurrence of the split, constitutes the information
revealed by the split. If splits have positive valuation effects, we should
find that split announcement effects are positively related to the information
revealed in the split. Thus B, should be positive in the regression

E@AR, | $) =y, + BEW, | 6,X, + ¥, > 0), 3)

where AR, denotes the announcement effect associated with a split S announ-
ced by firm i. Equation (3) gives the conditional announcement effect asso-
ciated with a split, given the vector of characteristics X,; associated with the
splitting firm. We use uppercase S to denote the split decision, while the
lowercase s denotes variables and parameters used in modeling splits.

We can test both the differential expectations and informational substitute
hypotheses using Equation (3). The differential expectations hypothesis may

' The expectations model could, in principle, differ across D and ND firms, due to (i) differences in decision
rules (for instance, ND firms may be less likely to initiate splits than D firms for comparable price run-ups);
(ii) differences in observable characteristics; or (iii) unobserved differences between the two types of firms.
We allow for these possibilities by allowing the specification coefficients 6, to differ for D and ND firms.
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be tested by examining whether the expression 6, X, is greater for D firms
than for ND firms. Splits are more likely to occur when 6, X is high. Hence
a finding that 6,X, is greater for D firms would imply that splits are more
likely for these firms, consistent with the differential expectations hypothesis.
In addition, we can test the informational substitute hypothesis by comparing
the value of B, for dividend payers (B, ;) with that for non-dividend payers
(B, .q)- If the informational substitute hypothesis is correct, we should find
that 8, ;, < B, 4, that is, the information in a split elicits a stronger response
for an ND firm than for a D firm.

It is, of course, possible that neither the differential expectations hypothesis
nor the information substitute hypothesis explains differences between D
and ND split announcement effects. We can test for this possibility too in
Equation (3) by comparing magnitudes of intercepts y, for type D and type
ND firms. If neither hypothesis is the right explanation, the difference in the
intercepts, ¥;,; — ¥s.a» Should be positive and statistically significant. That
is, the difference in intercepts should capture most of the difference in split
announcement effects between D and ND firms.

1.2 Simultaneous split-dividend announcements

Our next tests focus on splits announced by dividend-paying firms alone.
Two issues arise in this analysis, one relating to interpretation and another
relating to methodology.

It is well known that splits by dividend-paying firms result in positive
announcement effects [e.g., FFJR, GMT, and McNichols and Dravid (1990)].
However, splitting firms also tend to announce near-term dividend increases
around the split date. What part of the split announcement effects are due to
the increased likelihood of dividend increases, and what part is due to other
nondividend factors such as increased “attention” to the stock or a more
“optimal” price for the stock? Our work sheds light on this question.

A second issue in analyzing splits by dividend-paying firms is one of
methodology. About 80% of such splits are announced jointly with a con-
temporaneous dividend announcement, and an important question is how one
should empirically deal with the joint announcement problem. The problem
with using joint announcement samples is that, in such samples, the valua-
tion effect of the split is clouded by that of the accompanying dividend. It
is difficult to extract the effect of the split alone from the joint announce-
ment effect. Hence the approach in previous work has been to focus on
“pure” splits that are not formally accompanied by a dividend announce-
ment. However, even when a firm announces a stand-alone split, markets can
draw inferences about any dividend changes implied by the split. Such infer-
ences will certainly condition the stock price reaction to a split announce-
ment, even when no dividend announcement formally accompanies the split.
Thus, regardless of whether a split is formally announced together with a
dividend or not, announcement effects on the split date will be clouded by the
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market’s inferences about dividend implications of splits. Focusing on pure
split announcements alone does not necessarily eliminate the joint announce-
ment problem.

In this article we take a different approach to the joint announcement prob-
lem. Instead of discarding the joint announcement sample, we attempt to
statistically model the dividend information in a joint split-dividend announce-
ment and control for this component in explaining the resulting announcement
effects. This approach allows us to exploit the joint announcement sample
instead of discarding it, and enables us to disentangle the dividend and non-
dividend portions of split announcement effects.

The empirical specification is developed as follows. We model firms as
choosing whether to split or not, and also choosing an accompanying div-
idend decision. We assume that firm i’s split decision is governed, as in
Section 1.1, by Equation (2). On the other hand, firm i’s dividend decision
is assumed to be governed by a latent variable DIV,. As before, suppose that
markets form expectations about DIV,, based on a set of variables X ;;. Thus
we can express DIV, as

DIV, = 6,Xy; + Yy, 4

where 0,X; is the part of DIV; known ex ante to the market and /,; denotes
the part of DIV, that is privately known to firm i but not to the market. We
set E (y,;) to zero without loss of generality.

We model the firm as choosing a dividend decision C € {I, U, D}, where
I, U, and D denote the decision to increase, leave unchanged, or decrease
dividends, respectively, based on the latent variable DIV,. We specify this
decision process as an ordered probit model:

1 & DIV, > u,

U<s pp =DIV; <,
D & DIV, < up. &)

1
According to Equation (5), firm i increases dividends if the underlying infor-
mation DIV, is good enough, and cuts dividends if there is bad information,
that is, DIV, is low. For interim values of DIV,, it chooses not to change
dividends.

The announcement of a dividend decision C € {D, U, I} reveals some-
thing about firm i’s private information v, and causes markets to revise
expectations about ;. The revised expectations of ,;, conditional on firm
i’s choice C, constitute the information revealed to the markets by firm i’s
dividend announcement. Equation (2) for the split decision and Equation (5)
for the accompanying dividend decision suggest that the announcement effect
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for a firm announcing a split S and an accompanying dividend announcement
C may be written as

EAR ;i | C,8) = Vi +BiEWy | €, 8) + BEW,; [ C,5).  (6)

The conditional expectations in Equation (6) must be solved to obtain
the regressors in the right-hand side and then estimate the specification. We
return to this issue shortly.

Equation (6) is our basic model to exploit and analyze the joint split-
dividend announcement sample. In Equation (6), a positive and significant
value of B, would indicate that splits have information content even after
controlling for information in accompanying dividends. Thus split valuation
effects cannot be attributed solely to dividend-related information implied
by splits. Equation (6) can be extended to test other hypotheses also. For
instance, to test whether split announcement effects reflect any information
about future dividends, we estimate the incremental probability of future
dividends implied by splits and include the related information variable in
Equation (6). If B, shrinks and becomes insignificant upon inclusion of the
future dividend variable, we can conclude that split valuation effects are
primarily due to information about future dividend changes implied by a
split; otherwise, split valuation effects cannot be attributed to information
about future dividend changes either.

1.2.1 A finer decomposition of split announcement effects. The pre-
ceding analysis simply tells us whether splits have incremental information
relative to dividends, but say little about the relative magnitude of the divi-
dend and nondividend information implied in splits. For instance, is only 5%
of split announcement effects due to dividend information, or is 95% due to
dividends? Additional structure is needed to get at this central question.

To begin, we note that from Equations (1) and (2), the information revealed
in splits is ; while the dividend information, from Equation (4), is v,;. If
some of the information in splits reflects that in dividends, v; and v, should
be correlated. Accordingly, we decompose the split information v ; into its
dividend and nondividend components and write

wsi = psdwa'i + ‘(/fs—d,i’ (7)

where p,,v,,; is the dividend information implied in ;, and v,_,; denotes
the portion of ¥ that is orthogonal to dividends, that is, the “pure” split
information. Our objective is to extract the portion of split announcement
effects attributable to this pure split component.

When a split is announced, markets respond to the two components that
comprise Y ;—the “pure” split information ,_, ;, and the implied dividend
information ;. Suppose that the announcement effect related to each of
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these two parts is AR,_,; and AR,;, respectively. The total announcement
effect AR; is the sum of these two parts and may be written as

E@AR; | Y) = E(AR,_;;) + E(AR)
= as—dE(ws—d,i | I/jsi) + adE(wdi | wsi)‘ (8)

The expectations of each of the components, conditional on split information
V¥,;, gives the relative magnitudes of the “pure” split and dividend-related
components of split valuation effects. Thus we write the total announcement
effect, given the split information vV; = o, ¥y + ¥, 4, as

E(ARsi | l[/si) = as—dE(l/fs—d,i | l[fsi = Iosdwdi + ws—d.i)
+ o EWyi | Vi = psaVai + Ve_ai)- &)

We can solve for the conditional expectations in the right-hand side of Equa-
tion (9) given a distribution for the latent variables v, ,; and v,,. Assuming
that ¥; = p ¥y + ¥,_4, and V¥, are standard normal, a standard assump-
tion for estimating a bivariate probit specification in the limited dependent
variable literature that we draw from, we get

E(ARsi | W.si) = (1 - P?d)as»d‘//si + psdadwsi' (10)

The right-hand side of Equation (10) consists of two parts. The first part
gives the “pure” split effect, while the second gives the dividend-related
component of split valuation effects.

The intuition underlying Equation (10) is sensible. The equation says that
the dividend information in splits is more important when the values of p,,
and o, are high and when the value of «,_, is low. This makes sense. The
parameter p,, is positively related to the dividend component of the total split
information ¥;, viz., p,,¥,;, while it is negatively related to the “pure split”
component of ¥;, viz., ¥,_, ;, because the variance of ¥,_,; equals 1 — pZ,.
Thus the greater the value of p,,, the greater is the dividend component
of ¥; (p,q¥y), but the lesser is its pure split component (y,_, ;). Hence,
as p,; — 1, the nondividend component of split announcement effects, (1 —
pE)a,_y¥,; — 0, while as p,, — 0, the dividend component, p,,ot,9%; — 0.
A high o, implies that each unit of dividend information has greater effect on
stock prices, so a greater portion of split valuation effects are due to implied
dividend information. Finally, a low «,_, implies that each unit of the pure
split information matters less to stock prices, so the dividend component
matters more, relatively, to split valuation effects. It is useful to note, in
particular, that the correlation between the split and dividend latent variables,
that is, p,,, is not sufficient to infer their relative importance in explaining
stock price reactions. We must also consider the «’s for splits and dividends,
that is, how the information in each announcement affects firm value.
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1.2.2 Estimation. To obtain a decomposition of split announcement
effects, Equation (10) indicates that we need estimates of «,_,, «;, and p,,.
We consider how these parameters may be recovered from a sample of firms
that make simultaneous split-dividend announcements.

Firm i’s private information when it announces a split decision S and a
dividend decision C is the vector (¥, ¥,;). Given that ¥; = o,V +V,_4;»
the revelation of (v,;,1,;) should result in an announcement effect of

ARy = oV + oy Vg
= (ot — Psa%— ) Vai + _ gV

Thus a firm making a dividend announcement C € (D, U, I) and a split
decision § experiences a joint announcement effect of

E@AR ;| C,8) = (0g = pyat ) EWyi | €. ) + o, 4EW; | C,S). (11)

Comparing Equation (11) and (6), we find that Equation (11) simply
restates Equation (6), but provides an interpretation of the regression coeffi-
cients B, and B, in Equation (6) in terms of «. Thus, given estimates of § in
Equation (6), we can recover estimates of «, parameters of central interest
to us.

The above discussion suggests a procedure to obtain the «’s. First, we
estimate a bivariate probit model for firms’ split and dividend decisions.
This yields estimates of parameters 6, 8,, and p,,. Using these, we com-
pute the expectations in the right-hand side of Equation (6). Note that these
expectations are not the usual univariate inverse Mills ratios seen in standard
selection models used in previous conditional event-study specifications. The
standard expectations are of the form E(z | z > (<)), where z is normally
distributed. The conditional expectations required in Equation (11) condi-
tion on two decisions—splits and dividends—rather than one decision con-
sidered in the standard models. We require to compute expressions of the
form E(z; | z; > ()u, 2, > (2)u,). The appendix provides the neces-
sary derivations for the bivariate inverse Mills ratios. With these expressions
in hand, the regressors on the right-hand side of Equation (6) can be com-
puted. Ordinary least-squares estimates of the regression of joint announce-
ment effects AR,;;, on E(Y,; | C,S) and E(y; | C, S) gives us estimates of
Bp and Bs. Standard errors of these estimates require adjustment along the
lines of Heckman (1979) since the regressors in Equation (6) are estimated
(“generated”) variables. Finally, comparing Equation (6) and (11), we get
a,_, = B, and a; — p,.0,_; = By, equivalently, o, = B; + o0t _y-

. Data

Our dataset is constructed from the University of Chicago’s Center for Re-
search in Security Prices (CRSP) daily master tapes. We identify splits (coded
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“5523” in the CRSP tapes) between 1985 and 1994, and this constitutes our
primary splitting sample. We also replicate our analysis for splits announced
between 1975 and 1984. We obtain qualitatively similar results for the 1975—
1984 period. While our primary focus is on results from the 1985-1994
period, we also present and discuss several of the 1975-1984 results in
Section 3.

2.1 Classification of firms

We classify all firms announcing splits into two categories: “non-dividend
paying” (ND) and “dividend paying” (D). A firm is classified as ND if it
made no dividend announcement on the split date or in the year prior to the
split; all other firms are classified as D firms. D firms are then classified into
two categories: ones that made a simultaneous dividend announcement with
the split and others that did not. For this classification, we define a “simul-
taneous” announcement as a split accompanied by a dividend announcement
in a 10-day window surrounding the split. Of interest, virtually all splits
(97%) in this subsample are announced within a day of the related divi-
dend announcement. In both cases, we collect data on one- and four-quarter
back dividends preceding the split (the “prior” dividends) and the one- and
four-quarter ahead dividends after the split (the “subsequent” dividends).

In addition to the sample of splitting firms, we also collect two samples
of nonsplitting firms. One sample includes all nondividend payers that did
not split in a given year and had valid price data during the year. Another
sample consists of all dividend payers that did not announce a split and had
valid price data during a year. We sample the universe of nonsplitters rather
than matching samples based on sorts along prespecified dimensions (such
as firm size). Presorting firms and picking subsamples according to such
characteristics biases split probabilities, and does so in potentially different
ways across D and ND firms. Problems with such “choice-based” stratified
sampling methods are discussed in Manski and McFadden (1981). Palepu
(1986) provides a practical illustration of the resulting biases in the context
of predicting takeover targets.

Choice-based sampling is typically employed when sampling costs render
it infeasible to proceed otherwise. For instance, sampling consumers in stud-
ies of transportation mode choice may be biased toward users of public trans-
portation, given the lower costs of collecting data on these users. In such
samples, Manski and McFadden (1981) show that the standard probit esti-
mator is inconsistent and biased because the sample distribution of subjects
with any given characteristic does not equal the population distribution of
subjects with the characteristic. If a choice-based sample must be used, con-
sistent estimation requires weighting to reflect differences in the sample and
population distributions. The actual estimation procedure depends on what
is known about the true and sample probability distributions along dimen-
sions of the various exogenous characteristics. The alternative to choice-based
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sampling is, of course, to use the entire population and employ standard
maximum likelihood methods. This is certainly preferred in a context such
as ours where the cost of sampling the universe of nonsplitters is trivial.

2.2 Computation of unconditional announcement effects

For each announcement (split or dividend or both) we compute the announce-
ment effects as the cumulative excess of the actual stock return over the
benchmark “expected return” over the three-day window surrounding (and
including) the announcement date. Expected returns were computed via one
of two techniques, viz., the market model and the size portfolio model. While
the market model is a popular choice in event studies for reasons elucidated
in Brown and Warner (1985), the results reported in this study are based
on the size portfolio model, in terms of which we compute announcement

effects as
T+1

AR; = Z R, = R,
t=T—-1
where R;, is the return of security i on date ¢, R, ;, is the date ¢ return on
the equally weighted index of the size decile s to which firm i belongs at
the beginning of the calendar year containing ¢, and T is the date on which
firm i announces the event in question.

We prefer the size portfolio model to the market model because of an
ex post conditioning issue of the sort discussed in Brown, Goetzmann, and
Ross (1995): splits are conditioned on the existence of large stock price run-
ups in the preceding year. Procedures such as those based on the market
model, which estimate expected returns based on the splitting firm’s recent
history will therefore overstate expected returns and understate announcement
effects.

2.3 Firm-specific characteristics

Our empirical tests require us to specify a set of variables X; that deter-
mine the market’s expectations about forthcoming splits and another set
of variables X, that determine dividend expectations. For this purpose we
obtain the following characteristics from the CRSP tapes for each firm in our
samples:

e PR_PRICE: price of the firm’s stock five trading days before the split.

e TAR_PRICE: target price of the firm’s stock after the split, that is,
PR_PRICE divided by the split factor.

e SIZE: the natural logarithm of the market value of the firm’s equity five
trading days prior to the split.

e VOLUME: trading volume, computed as the ratio of the average number
of shares traded in the month prior to the split to the total number of
outstanding shares five trading days before the split.

e VOLATL: stock return volatility, computed as the standard deviation of
stock returns over the six months prior to the split.
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e RUNUP: the ratio of the price of the firm’s stock five trading days prior
to the split to the price one year before the split.

e PRIDUMMY: this takes the value —1, 0, or +1 depending on whether
the previous quarter’s dividend was decreased, unchanged, or increased,
respectively.

e PR4DUMMY: this takes the value —1, 0, or 41, depending on whether
the one-year back dividend was decreased, unchanged, or increased,
respectively.

Firm characteristics for nonsplitters paying dividends are obtained as of
a quarterly dividend date, randomly chosen from among four such quar-
terly dividends paid during the year. For non-dividend-paying firms, all firm-
specific data are obtained as on June 30 of the relevant year.

3. Empirical Results

Section 3.1 presents an initial exploration of descriptive statistics and announce-
ment effects for our sample. Section 3.2 examines why split announcement
effects of dividend-paying and non-dividend-paying firms differ. Section 3.3
analyzes joint dividend-split announcements made by dividend-paying firms.
Section 3.4 examines alternative specifications and results from the 1975-1984
period.

3.1 Splitter characteristics and valuation effects: initial exploration
Table 1 reports the number of splits and split announcement effects for
dividend-paying and non-dividend-paying firms over the 1985-1994 period.?
A total of 1,597 splits were announced in this period, the vast majority of
which (1,222 splits) were by dividend-paying (D) firms. D firms experience
lower unconditional split announcement effects for all years except 1993,
where both D and ND firms experience similar announcement effects. One
explanation for why D firms have lower split announcement effects is that
D firms are more likely to split—there are three times as many D splits
as ND splits. This conclusion is, however, only tentative, because we need
to consider the total number of D and ND firms, as well as differences in
characteristics of the two types of firms. We defer more definite conclusions
on split probabilities to a more formal analysis in Section 3.2.

Table 2 describes several cross-sectional features of dividend-paying and
non-dividend-paying splitters for the 1985-1994 period as a whole and for
two five-year subperiods, 1985-1989 and 1990-1994. D firms announcing
splits are larger and have consistently higher presplit and target prices than

2 Patterns in the number of announcements, announcement effects, firm characteristics, and statistics for simul-
taneous and nonsimultaneous split-dividend announcements are quite similar to those in the 1975-1984 period
[and to other split studies such as Grinblatt, Masulis, and Titman (1984)]. We do not report these descriptive
statistics for the 1975-1984 period.
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Table 1
Split announcement effects: dividend-payers and non-dividend payers

Dividend payers Non-dividend payers All firms
Year Number Average AR Number Average AR Number Average AR
1985 152 2.24 44 2.82 196 2.37
(0.25) (1.03) (0.54)
1986 221 2.23 46 2.56 267 2.29
(0.26) 0.61) (0.35)
1987 184 1.91 39 4.24 223 2.32
(0.29) (0.96) (0.48)
1988 70 1.58 21 2.13 91 1.71
(0.42) (0.70) (0.50)
1989 118 1.30 37 4.15 155 1.98
(0.31) (0.95) (0.54)
1990 55 1.05 31 2.46 86 1.56
(0.35) (1.01) (0.67)
1991 84 1.75 30 3.13 114 2.11
(0.35) (1.36) (0.76)
1992 134 1.57 39 3.68 173 2.05
(0.37) (1.23) (0.67)
1993 118 1.94 49 1.91 167 1.93
(0.41) (1.12) (0.70)
1994 86 1.77 39 2.66 125 2.05
(0.38) (0.69) (0.50)
1985-1994 1222 1.84 375 2.98 1597 2.11
(0.11) (0.32) (0.18)

Table 1 reports the year-wise breakup of the number of splits and average split announcement effects (AR) for splits between
1985 and 1994, classified by whether the splitter is dividend paying or non-dividend paying. AR is computed as AR; =
Z;’:TLI R; ; — R, ;> where R; , denotes the date ¢ stock return of splitting firm i, R; ; , is the date ¢ return of the equally
weighted index of size decile s to which firm i belongs and 7 is the split announcement date. Numbers in parentheses denote
standard errors.

ND firms announcing splits. The average share trading volume of both types
of firms is similar during 1985-1989, but trading volume for ND firms dra-
matically increases thereafter. Dividend-paying firms have significantly lower
presplit run-ups. This suggests that dividend payers are likely to split earlier
following a stock price appreciation. Not surprisingly, ND firms were more
volatile than D firms throughout the 1985-1994 period. For the entire sample
period, the average of each characteristic of splitting firms was significantly
different from that of nonsplitting firms (z-statistics for significance tests of
the differences exceed 8.0).

Table 3 focuses on dividend-paying splitters and reports unconditional split
announcement effects classified by whether there is a simultaneous dividend
or not, and by the nature of the preceding and accompanying dividend.?
Only 20% of splits are not announced together with dividends. In this non-
contemporaneous sample, splits preceded by a dividend increase have an
average announcement effect of only 0.72%, whereas those preceded by
unchanged dividends elicit more than double the response (1.91%). This

% A dividend is classified as a change only when the total payout changes after a split. For instance, a dividend
payment nominally cut from 50 cents/share to 25 cents/share following a 2-for-1 split is an unchanged
dividend.
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Table 2
Cross-sectional characteristics of splitters

Firm characteristics

Number of

Year observations PR_PRICE TAR_-PRICE SPFAC RUNUP SIZE VOLUME VOLATL

Panel A: Dividend-paying firms

1985-1994 1222 50.96 27.24 0.8312 1.367 13.61 2.586 2.409
(0.77) (0.33) (0.01) (0.01) (0.05) (0.06) (0.03)

1985-1989 745 50.54 27.17 0.8190 1.365 13.39 2.597 2412
(1.00) (0.44) (0.02) (0.01) (0.06) (0.08) (0.03)

1990-1994 477 51.61 27.36 0.8503 1.369 13.96 2.570 2.403
(1.20) (0.49) (0.02) (0.02) (0.07) (0.10) (0.04)

Panel B: Non-dividend-paying firms

1985-1994 375 32.03 18.13 0.7200 1.730 12.23 3.543 3.619
(1.05) (0.47) (0.02) (0.06) (0.08) (0.18) (0.08)

1985-1989 187 29.20 16.72 0.6985 1.605 11.84 2.724 3.505
(1.40) (0.59) (0.03) (0.05) (0.09) (0.17) (0.11)

1990-1994 188 34.84 19.53 0.7414 1.855 12.62 4.357 3.731
(1.53) (0.71) (0.04) (0.12) (0.12) (0.30) (0.12)

Table 2 reports sample averages of six characteristics of firms that announced a split between 1985 and 1994. PR_PRICE is the
level of stock price on trading date [—5], where day [0] denotes the split date; TAR_PRICE equals PR_PRICE divided by the
split factor SPFAC, which denotes the increase in the number of shares postsplit divided by the total number of shares prior
to the split; RUNUP is the buy-and-hold return from trading days [—250] through [—5]; SIZE is the natural logarithm of the
market value of equity (in $ mm) on day [—5]; and VOLATL is the standard deviation of stock returns over the six months prior
to the event date. Panel A reports data for splitters that paid at least one quarterly cash dividend in the calendar year prior to
the split, and panel B reports data for splitters that did not pay a cash dividend in the year prior to the split. In each case we
report data for the full period of 1985-1994 and for two five-year subperiods from 1985 to 1989 and 1990 to 1994. Numbers
in parentheses denote standard errors.

Table 3
Dividend payer split valuation effects by nature of accompanying dividend

Nature of dividend Number Average AR Percent positive
No simultaneous dividend
Prior dividend unchanged 198 1.908 71.21
(0.28)
Prior dividend increased 76 0.718 63.16
(0.28)
Simultaneous dividend unchanged
Prior dividend unchanged 260 2.388 76.54
(0.25)
Prior dividend increased 89 1.454 65.17
(0.37)
Simultaneous dividend increased
Prior dividend unchanged 555 1.659 69.73
(0.14)
Prior dividend increased 15 1.697 73.33
(0.49)

Table 3 reports the number of announcements, average announcement effects (AR), and the percentage of
announcement effects that are positive for splits announced by dividend-paying firms between 1985 and 1994.
The data are classified by the nature of the dividend accompanying and preceding the split. Announcement effects
are computed as AR; = Z,’:Tll R;; — Ry ;,, where R;, denotes the date ¢ stock return of splitting firm i, R, ; ,
is the date 7 return of the equally weighted index of size decile s to which firm i belongs, and 7T is the split
announcement date. Numbers in parentheses denote standard errors.
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evidence suggests that similar information might condition both dividend
increases and splits. Common determinants, such as increases in earnings
and stock prices, may underlie both dividend increases and splits so that
splits tend to be more anticipated in circumstances that have led to recent
dividend increases. We formally verify the existence of such common factors
through a bivariate probit analysis in Section 3.3.

The vast majority of splits by D firms (about 80%) are announced together
with dividends. Here the dividend accompanying a split is either unchanged
(38% of the time) or increased (62% of the time). In the contemporane-
ous sample in which the current dividend is unchanged, splits preceded by
dividend increases have lower announcement effects (1.45%) versus splits
preceded by unchanged dividends, where the split announcement effect is
2.39%. As in the previous paragraph, the evidence might indicate that com-
mon factors underlie dividend increases and splits, so splits preceded by
increased dividends may have been more anticipated. When a simultane-
ous dividend is an increase, however, split announcement effects are similar
regardless of the nature of the preceding dividend. This may suggest that
dividend increases in successive quarters are unlikely (we verify that this is
empirically true). Hence a dividend increase in quarter ¢ following a previous
increase in quarter ¢+ — 1 results in a stronger stock-price reaction to the div-
idend increase (AR,;). On the other hand, dividend increases are associated
with lower subsequent split valuation effects (AR,_, ;), as discussed previ-
ously. This might explain why total split-dividend increase announcement
effects (AR, +AR,_, ;) do not vary depending on the nature of the preceding
dividend.

The above discussion suggests two points. First, both the average split
announcement effects and the cross-sectional characteristics of ND splitters
differ from those of D splitters. Second, split announcement effects vary
according to the nature of related dividend announcements. This suggests,
although only informally, that there exists common information underlying
splits and dividends. Section 3.3 formally examines whether such a relation
exists and characterizes its nature more precisely.

3.2 Dividend-paying versus non-dividend-paying firms
Why do non-dividend-paying firms experience greater split announcement
effects than dividend-paying firms? Is it because splits are less likely events
for non-dividend-paying firms (the differential expectations hypothesis) or
because splits are more informative for non-dividend-paying firms (the infor-
mational substitute hypothesis)?

Following the discussion in Section 1.1, we begin by specifying a model
for market expectations of forthcoming splits, based on variables in the mar-
ket’s information set prior to a split. Empirically our model for SPL;, the

1098



Disentangling the Dividend Information in Splits

latent variable governing a split decision, is

SPL, = 0,y + 6,, * PR_PRICE, + 0,, = SIZE,
+6,; % VOLUME, + 6, *x RUNUP, + ;. (12)

We include the variable PR_PRICE as firms with high share prices are more
likely to announce splits, if splits are indeed intended to return stock prices to
a more “optimal” trading range. We include size as a control variable, since
price and size are positively correlated. Firms with an unusual increase in
stock prices are more likely to split; hence the variable RUNUP in Equation
(12). We include trading volume as a control variable because Copeland
(1979) suggests that splits are associated with changes in trading volume.

Under the parametric assumption that y; is standard normal, the firm’s
split decision is a standard probit model. Panel A of Table 4 reports the probit
estimates. The first column of results reports probit estimates for the pooled

Table 4
Conditional split valuation effects: 1985-1994

Model 1. All firms 2. D firms 3. ND firms

Panel A: Probit model for splits”
Dependent variable: SPLCODE

Independent variables:

Constant —1.97 (—19.05) —2.51 (—15.32) —2.81 (~14.65)
PR_PRICE 0.02 (32.40) 0.02 (22.48) 0.02 (15.47)
SIZE —0.02 (—1.94) —0.05 (—4.37) 0.05 (2.90)
RUNUP 0.06 (7.93) 1.13 (22.67) 0.04 (4.57)
VOLUME 0.02 (4.19) —0.01 (—1.00) 0.02 (3.35)

x% (d.f) 1713.9 (4) 1486.1 (4) 440.35 (4)

Panel B: Second-pass regression”
Dependent variable: AR

Independent variables:
Constant —0.66 (—1.43) 1.13 (2.70) —1.16 (=0.78)
Ay 1.69 (5.69) 0.49 (1.77) 2.15 (2.66)

“Panel A reports probit estimates of firms’ split decisions for stock splits announced between 1985 and
1994. The dependent variable SPLCODE is 1 if the firm announced a split during the calendar year
and zero otherwise. Independent variables include PR_PRICE, the level of stock price on date [—5],
where day [0] denotes the split or dividend event date; SIZE, the natural logarithm of the market value
of equity (in $ mm) on day [—5]; RUNUP, the buy-and-hold return from days [—250] through [—5];
and VOLUME, ratio of the average volume of the stock traded in the month before the event date to
the total outstanding shares.

bPanel B reports estimates of the regression

AR =y + By * Ay,

for splits announced by dividend-paying and non-dividend-paying firms. The dependent variable (AR)
is the split announcement effect, computed for each announcement as ARy, = Z,T:*,,LI R, — Ry,
where T is the announcement date, R, is the date ¢ stock return of the announcing firm, and Ry, is the
date ¢ return on the equally weighted index of size decile s to which the firm belongs. The independent
variable (i) is the unexpected information revealed by the split and is computed as inverse mills
ratio based on parameters estimated from the panel A probit model. Numbers in parentheses denote
t-statistics.
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sample of both dividend-paying and non-dividend-paying firms. The coef-
ficient for PR_PRICE is positive and significant: firms with higher stock
prices are more likely to announce splits. The coefficient for firm size is
negative, and this sign remains in all specifications that include both firm
size and PR_PRICE, though size has a positive coefficient on a univariate
basis (results not reported here). Thus, conditional on price, small firms are
more likely to split, as in McNichols and Dravid (1990). The coefficient for
VOLUME is positive, which suggests that firms with higher trading volumes
are more likely to announce splits. The coefficient for RUNUP is positive:
firms whose stocks have experienced large run-ups are more likely to split
their stocks. We do not market adjust the variable RUNUP, since split deci-
sions are likely to be based on the total price run-up of a stock, and not just
the run-up in excess of the equilibrium expected return. Equivalently, when
the market goes up, one should see more splits, and when the market retreats,
fewer splits should be announced. Our data are consistent with such an inter-
pretation, since relatively fewer splits were announced in the aftermath of
the 1987 crash (see Table 1).

The probit model notably does not control for presplit earnings changes.
To account for these, we obtain quarterly earnings data for our sample from
the COMPUSTAT database. We discard about a quarter of our sample in
this analysis due to nonavailability of earnings data from COMPUSTAT. We
compute the change in preevent earnings as Ae = e[0] — e[—4], where e[0]
denotes the most recent quarterly earnings announcement up to and including
the split date. We normalize the earnings change by one-year back market
value rather than the presplit market value (to avoid conditioning on presplit
price run-ups), so that Ae/ MV = %, where MV denotes the four-quarter
back market value of equity. It is well known that earnings changes tend to be
skewed and have outliers [e.g., Collins and Kothari (1989)], especially their
note 11, so we analyze the median earnings changes. The median Ae/MV
for splitters is 0.4%, while it is 0.1% for nonsplitters, and the difference is
significant at 1% (Wilcoxon z = 7.97). Splitters experience higher earnings
growth compared to nonsplitters.

We reach similar conclusions when earnings changes are included in the
probit model. Here Ae/MV is reliably positively related to split proba-
bilities on a stand-alone basis (coefficient = 0.02, ¢-statistic = 3.93), but
only when 1% trimmed for outliers.* However, in multivariate probits (Equa-
tion (12)) that include prior period returns, earnings change is insignificant
(coefficient = 0.004, ¢ = 0.90). We experimented with alternative definitions
of earnings changes, including the lagged change in earnings (e[—1]—e[—5])

*“1f the data are not trimmed of such outliers, earnings change is not significant even on a stand-alone basis and
earnings effects would be straightaway ruled out. A 1% trimming rule used here, which in our sample ends
up excluding data with |[Ae/MV| > 70%, picks up a positive relation between earnings changes and splits.
Trimming is a relatively standard practice in the accounting literature [see Section 4 in Collins and Kothari
(1989), especially note 11].

1100



Disentangling the Dividend Information in Splits

and changes in operating income before depreciation (the “EBITDA” ratio)
as defined in the long-term operating performance literature. The results are
invariant to the metric used. Earnings changes—trimmed of outliers—are
significant on a stand-alone basis but are never significant in multivariate
specifications. We exclude this variable from further analysis.

The specification estimated in column 1 assumes that the same expectation
model underlies splits by both D and ND firms. This assumption may be
incorrect. For instance, Table 2 suggests that ND firms have greater presplit
run-ups. Thus ND firms seem less likely to split than D firms for comparable
price run-ups, which implies that (6,,), should exceed (6,,),. Moreover, it
is not necessary to impose the requirement of equal coefficients for D and ND
firms, a constraint implied in the pooled probit discussed above. Accordingly,
the last two columns in Table 4 report separate probit estimates for D and
ND firms.

Comparing the D and ND probit equations, we find that the coefficient for
PR_PRICE is about the same for both D and ND firms. However, the coef-
ficients for firm size and volume differ across the two samples. Among divi-
dend payers, small firms are more likely to split, while among non-dividend
payers, large firms are more likely to split. Higher volumes are associated
with splits only for ND firms, so the positive split-volume relation noted in
the pooled sample seems to be driven by non-dividend payers only. Positive
run-ups are associated with splits for both D and ND firms, but the coeffi-
cient for ND firms is much lower. This indicates that ND firms are less likely
to split than D firms given equal presplit run-ups. Finally, the difference
in expectations of splits between dividend-paying and non-dividend-paying
firms, E(0,X,)p, — E(0,X,)np is 0.57, and is significant at well above 1%
(z-statistic = 51). Splits are indeed less likely for non-dividend-paying firms
than for dividend-paying firms.

To test the informational substitute hypothesis, we estimate the second-pass
regression of Equation (3) for both ND and D firms. Under the assumption
that ; is standard normal, we can write Equation (3) as

E@AR; | $) =y, + BA(0,X,), (13)

where A (-) denotes the inverse mills ratio for split announcement S [see,
e.g., Greene (1993, p. 685)], consistently estimated by using the probit esti-
mates from Equation (12) for the parameter 6,. Equation (13) is estimated
by ordinary least squares with standard errors adjusted along the lines of
Heckman (1979). Panel B of Table 4 reports the estimates. Slope coefficient
B, is higher and significantly different for ND firms relative to D firms—in
fact, B ,q ~ 4B, . The results are consistent with the informational substi-
tute hypothesis. As argued earlier, dividend payers have established a second
mechanism by which to convey some of the common information underly-
ing splits and dividends. For the same amount of surprise in splits, dividend
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payers should experience weaker stock price response to splits compared to
non-dividend-paying firms. Our empirical evidence is consistent with this
proposition.

Our results on D and ND B’s may also be interpreted as additional evi-
dence that the initiation of a dividend is an economically distinct event rel-
ative to a dividend increase. If dividends initiated by ND firms are close
substitutes for increases announced by D firms, the second-pass regres-
sion coefficient B, should be similar for D and ND firms, while we find
that B ,, > B, Our findings are consistent with empirical evidence on
price effects of initiations compared to dividend increases [e.g., Asquith and
Mullins (1983)] and with postinitiation evidence documented in Venkatesh
(1989), who finds structural changes in firms after initiations. Venkatesh
argues that initiations reflect the maturing of firms’ business. He documents
that idiosyncratic risk is lower and future earnings changes become more pre-
dictable following a dividend initiation, which is consistent with a change in
a firm’s life-cycle stage driving dividend initiations. Finally, Asquith, Healy,
and Palepu (1989) report additional evidence that initiations and increases
are not informational substitutes in the context of stock splits. They find that
ND splits are unlikely to be accompanied by initiations, while our evidence
suggests that D splits are accompanied by dividend increases.

Finally, the panel B estimates reveal that the intercept term y, for ND firms
is lower than that for D firms and is not statistically significant. This result
suggests that information unrelated to what is modeled here does not explain
why split announcement effects are greater for ND firms. Rather a combina-
tion of the differential expectations and informational substitute hypotheses
are primarily responsible for the differences in split announcement effects
between D and ND firms.

3.3 Simultaneous dividend-split announcements

In this section we examine splits announced by dividend-paying firms alone,
to assess the relative importance of dividends and splits in explaining split
announcement effects.

As discussed in Section 1.2, conditional techniques require us to specify a
model for market expectations of both splits and dividends. We model splits
as the probit model of Equation (12), while the dividend decision is assumed
to depend on a latent variable DIV;. We specify DIV, as

DIV, = 0,,+6,, x PR_PRICE, +0,,*SIZE, +6,;, *x RUNUP,
+6,4 % PRIDUMMY, + 6,5 * PRADUMMY,
+6,6% VOLATL, + ;. (14)

Firms announcing a split do not announce dividend decreases or omissions.
Hence we replace the ordered probit model, in which firms either increase,
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decrease, or do not change dividends, by a probit model in which dividends
are either increased or left unchanged, to specify firms’ potential dividend
choices on an announcement date.’

The variables included in Equation (14) deserve some comment, as there
exists little previous evidence on the cross-sectional structure of dividend
expectations. We include the variables PR_PRICE and SIZE as proxies for
firm risk, as previous work [e.g., Eades (1982)] shows that riskier firms are
less likely to raise dividends. We include the volatility of returns, VOLATL,
for much the same reason. Firms with large price run-ups are likely to
announce dividend increases, while those with large price declines are likely
to decrease dividends, since dividends lag prices in adjusting to new infor-
mation. Hence we include the variable RUNUP in our dividend specification.
The variable PRIDUMMY is included because firms that have announced div-
idend increases in the previous quarter seem unlikely to announce another
dividend increase this quarter. We also include a dummy for the four-quarter
back dividend announcements, PRADUMMY, to account for seasonality in
dividend increase patterns. Firms that increase a dividend in a quarter tend
to increase dividends four quarters ahead.

Panel A of Table 5 presents estimates of a bivariate probit specification
for firms’ split-dividend decisions. The sign and significance of the bivari-
ate probit split decision coefficients are broadly similar to those reported in
Table 4. The dividend probit results present evidence that dividend increases
are indeed partially predictable. We find that large firms, firms with higher
stock price levels, high preannouncement run-ups, and firms that have
announced an increase four quarters back or those that have not announced
a dividend increase in the previous quarter are more likely to announce divi-
dend increases. Our estimate of pg,, is 0.63 and is significant at greater than
1%, indicating that split and dividend information are positively correlated.

To test the information substitute hypothesis, we estimate the second-pass
regression of Equation (6) on the joint announcement sample. Under the
assumption of normality, Equation (6) can be written as

E(Adei | S? C) = ysd+135)“5(9;Xsi)+13d)“d(9(;Xdi)’ (15)

where A,(-) and A,(-) denote the bivariate inverse mills ratios for the split and
dividend announcements, respectively. These are computed using the probit
estimates of 6, and 6, obtained in the bivariate probit estimates of Equation
(12) and (14), respectively.

Panel B in Table 5 reports estimates of Equation (15). Univariate regression
estimates of both 8, and B, are positive and statistically significant, suggest-
ing that both dividends and splits, in isolation, have positive conditional val-
uation effects. In particular, surprises estimated off the dividend expectations

> While splitting firms never decreased dividends in our sample, dividend decreases do occur in our control
sample of nonsplitters. Rather than discarding such decreases, we estimated an ordered probit rather than a
standard probit model. The results are qualitatively similar under both approaches.
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Table 5
Conditional split-dividend announcement effects: 1985-1994

Panel A: Bivariate probit”

Dependent variables: SPLCODE DIVDUMMY
Independent variables:
Constant —2.70(—14.82) —2.29(—13.44)
PR_PRICE 0.02(25.48) 0.01(7.17)
SIZE —0.04(—2.85) 0.03 (2.46)
RUNUP 1.10(30.23) 0.48(10.33)
VOLUME —0.01(—1.40)
VOLATL —0.07 (—4.19)
PR1DUMMY —0.57(—13.44)
PRADUMMY 1.17 (40.20)
x? (d.f) 1097 (4) 619 (6)
Psa 0.63(33.60)

Panel B: Second-pass regression”
Dependent variable: AR,

Independent variables:

Constant 0.28(8.26) 0.28(8.23) 0.28(8.28)
A 0.93(13.53) 0.79(10.93)
Ay 0.60(10.05) 0.38(6.16)

“Panel A estimates a bivariate probit model for joint split-dividend announcements made from 1985 to 1994. Dependent variables
are 0/1 dummies for splits (SPLCODE) and dividend increases (DIVDUMMY). Independent variables include PR_PRICE, the
stock price on day [—5], where day [0] is the event date; SIZE, the natural logarithm of the market value of equity (in $ mm)
on day [—5]; RUNUP, the buy-and-hold return from [—250] through [—5]; VOLUME, the volume of the stock traded in month
[—1] divided by shares outstanding; VOLATL, the standard deviation of stock returns over six months before the event date; and
PR1DUMMY and PR1DUMMY, indicator variables that are 1, 0, or —1 if the one-quarter back (PRIDUMMY) or four-quarters
back (PRADUMMY) dividend was increased, unchanged, or decreased, respectively.

bPanel B reports the estimates of the regression

ARyg =Vsa+ By ks +Baxha-

The dependent variable, ARy, is the joint split-dividend announcement effect, estimated as AR, = Z;’:Tlfl R, — Ry, where T is
the announcement date, R, is the date ¢ stock return of the announcing firm and Ry, is the date ¢ return on the equally weighted
index of size decile s to which the firm belongs. Independent variables, A; and 1,, denote the unexpected information revealed
by the split and dividend announcements, respectively, the inverse mills ratios based on parameters estimated from the panel A
bivariate probit model. Numbers in parentheses denote 7-statistics.

model of Equation (14) are significantly related to announcement effects.
This suggests that the popular “naive” model for dividend expectations is
misspecified. Both the split and dividend multiple-regression coefficients are
lower than their univariate counterparts (8, by 18% and S, by 37%), which
suggests that splits and dividends are informational substitutes. However,
both g, and B, remain significant in the multivariate specification. Thus nei-
ther announcement subsumes the other in explaining the joint split-dividend
announcement effect.

What part of split valuation effects are due to implied dividend informa-
tion? Equation (10) shows that the fraction of split valuation effects due to
dividend information is &, p,,, while the portion unrelated to dividends is (1 —
p2)e,_,. Following Section 1.2.2, we have o, ,=p, and oy, =B, + p,,0s_y-
The estimates in Table 5 give 8,=0.79, B,=0.38, and p,;=0.63. Using
these estimates, we get o,_,=0.79 and «;=0.88, which in turn imply that
oy p,4=0.55 and (1—p?%)a,_,=0.48. This implies that the portion of split

1104



Disentangling the Dividend Information in Splits

. . . . . 048 A~ .
valuation effects that is unrelated to dividends is =555 ~46% (asymptotic

standard error=2.46%), while 54% of split valuation effects simply reflect
the dividend information implied in splits. Thus dividend and nondividend
components each account for roughly half of split valuation effects.

3.4 Additional specifications and robustness

3.4.1 Results from 1975 to 1984. The samples in Sections 3.2 and 3.3
cover splits announced between 1985 and 1994. We also replicate the analy-
sis for a sample drawn from an earlier 10-year period from 1975 to 1984 to
reassess the differential expectations and informational substitute hypotheses
for a different time period. This analysis also allows us to track the evolu-
tion in conditional split and dividend announcement effects and reexamine
the relative proportions of nondividend and dividend components of split
announcement effects over a different period. Tables 6 and 7 present the
results, replicating the contents of Tables 4 and 5 for the 1975-1984 sample.
As before, we first examine the conditional announcements for D and ND
firms and then turn to simultaneous split-dividend announcements.

Table 6
Conditional split valuation effects: 1975-1984

Model 1. All firms 2. D firms 3. ND firms

Panel A: Probit model for splits”
Dependent variable: SPLCODE

Independent variables:

Constant —1.62(—13.46) —1.23(=7.75) —2.61(—10.89)
PR_PRICE 0.03 (33.65) 0.03 (28.00) 0.03 (14.60)
SIZE —0.10(=9.42) —0.16(—11.82) —0.01(—0.28)
RUNUP 0.46(20.11) 0.79(21.68) 0.25(7.61)
VOLUME 0.02(2.06) 0.01(0.74) 0.04 (3.49)
PERCER) 2541.5(4) 2018.4(4) 611.98(4)

Panel B: Second-pass regression”
Dependent variable: AR

Independent variables:
Constant —0.18(—0.44) 0.82(1.88) —0.24(-0.25)
A 2.34(8.21) 1.64(5.04) 2.66(4.48)

s

“Panel A reports probit estimates of firms’ split decisions for stock splits announced between 1975 and 1984.
The dependent variable SPLCODE is 1 if the firm announced a split during the calendar year and zero otherwise.
Independent variables include PR_PRICE, the level of stock price on date [—5], where day [0] denotes the split or
dividend event date; SIZE, the natural logarithm of the market value of equity (in $ mm) on day [—5]; RUNUP,
the buy-and-hold return from days [—250] through [—5]; and VOLUME, ratio of the average volume of the stock
traded in the month before the event date to the total outstanding shares.

Panel B reports estimates of the regression

AR=y,+B;* A,

for splits announced by dividend-paying and non-dividend-paying firms. The dependent variable (AR) is the split
announcement effect, computed for each announcement as AR, :E,T:*,,LI R, — Ry, where T is the announcement
date, R, is the date ¢ stock return of the announcing firm and Ry, is the date ¢ return on the equally weighted
index of size decile s to which the firm belongs. The independent variable (1) is the unexpected information
revealed by the split and is computed as inverse mills ratio based on parameters estimated from the panel A
probit model. Numbers in parentheses denote -statistics.
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Table 7
Conditional split-dividend announcement effects: 1975-1984

Panel A: Bivariate probit”

Dependent variables: SPLCODE DIVDUMMY
Independent variables:
Constant —1.29(-7.62) —1.66(—13.15)
PR_PRICE 0.03(24.76) 0.01(10.91)
SIZE —0.16(—10.78) 0.02(2.01)
RUNUP 0.77(19.53) 0.37(11.66)
VOLUME 0.01(0.70)
VOLATL —0.03(—2.11)
PR1IDUMMY —0.61(—15.58)
PRADUMMY 1.06 (32.06)
x? (d.f) 1512 (4) 842 (6)
Psa 0.69 (40.86)

Panel B: Second-pass regression”
Dependent variable: AR,

Independent variables:

Constant 0.54(15.96) 0.52(15.29) 0.53(15.95)
Ay 1.60(19.54) 1.25(14.76)
Ay 1.06 (20.60) 0.74(14.20)

“Panel A estimates a bivariate probit model for joint split-dividend announcements made from 1975 to 1984.
Dependent variables are 0/1 dummies for splits (SPLCODE) and dividend increases (DIVDUMMY). Independent
variables include PR_PRICE, the stock price on day [—5], where day [0] is the event date; SIZE, the natural
logarithm of the market value of equity (in $ mm) on day [—5]; RUNUP, the buy-and-hold return from [—250]
through [—5]; VOLUME, the volume of the stock traded in month [—1] divided by shares outstanding; VOLATL,
the standard deviation of stock returns over six months before the event date; and PRIDUMMY and PRADUMMY,
indicator variables that are 1, 0, or —1 if the one-quarter back (PRI DUMMY) or four-quarters back (PRADUMMY)
dividend was increased, unchanged, or decreased, respectively.

"Panel B reports the estimates of the regression

ARy =Ysa+Bsxhs+By%hg.

The dependent variable, AR, is the joint split-dividend announcement effect, estimated as AR, =Z,7:T17| R, —
Ry;, where T is the announcement date, R, is the date ¢ stock return of the announcing firm and R, is the date ¢
return on the equally weighted index of size decile s to which the firm belongs. Independent variables, A, and A,
denote the unexpected information revealed by the split and dividend announcements, respectively, the inverse
mills ratios based on parameters estimated from the panel A bivariate probit model. Numbers in parentheses
denote -statistics.

Panel A of Table 6 reports estimates of split probit models for both D and
ND firms. The similarities and differences between D and ND probit esti-
mates roughly parallel those in the 1985-1994 sample (panel A of Table 4).
For instance, the coefficient for PR_PRICE is positive, significant, and has
similar magnitudes for both D and ND firms, as in the 1985-1994 sample.
The coefficient for volume is significant only in the ND sample, and that for
size is significantly negative only for the D sample. Size, however, does not
explain split decisions for ND firms. The coefficient for RUNUP is lower for
ND firms than for D firms, as in the 1985-1994 sample. The difference in
dividend expectations E(6,X,),— E(8,X,)yp equals 0.51 and is significant
at 1% (¢-statistic = 41), consistent with the differential expectations hypoth-
esis. These results are largely similar to those for the 1985-1994 sample.

Panel B of Table 6 reports estimates of second-pass regressions relating
announcement effects to the information revealed in splits. The second-pass
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coefficient g, for ND firms (2.66) is higher and significantly different from
B, for D firms (1.64) as in the 1984-1994 sample. The most striking feature
of the data, however, is the structural change in B, over time. For both D
and ND firms, B 975_1984 > B 1985_1004- The conditional split announcement
effects for both types of firms have declined over time, more strikingly for D
firms (1.64 in 1975-1984 versus 0.49 in 1985-1994) than for ND firms (2.66
in 1975-1984 versus 2.14 in 1985-1994). Thus similar amounts of surprise
in splits appear to elicit a weaker stock market response in the more recent
1985-1994 period than in the 1975-1984 period. Similar structural changes
also appear in the simultaneous split-dividend announcement effect sample,
which we discuss next.

Table 7 reports estimates of the bivariate probit specification (panel A)
and conditional announcement effects (panel B) for the 1975-1984 period.
With regard to the bivariate probit estimates, all significant cross-sectional
coefficients have similar sign and significance in both the 1975-1984 and
1985-1994 samples. In addition, the correlation coefficient between split and
dividend is similar, 0.69 for the 1975-1984 period versus 0.63 for the 1985—
1994 period. With regard to the second-pass regression of announcement
effects on the split/dividend inverse mills ratios, there is again evidence of
structural change over the two periods. The coefficient for the dividend infor-
mation is 0.74 in 1975-1984, while it is about 50% lower at 0.38 for the
1985-1994 period. This provides some of the first evidence that the infor-
mational content of dividends has declined over time. The split information
coefficient also drops by about one-third from 1.25 to 0.79. Again, the data
suggest that the conditional announcement effects have declined over time:
equivalent amounts of surprise result in lower announcement effects in the
more recent periods, possibly because of better availability of information
to investors. We leave for future work a more detailed investigation of the
structural changes noted here.

Finally, the estimates in Table 7 imply that for the 1975-1984 period,
psaty=1.11 and (1—p2)e,_,=0.65, so that the portion of conditional split
valuation effects unrelated to implied dividend information is % ~37%
(asymptotic standard error=1.57%), while 63% of conditional split valua-
tion effects reflect the dividend information implied in splits. These numbers
are comparable to those for the 1985-1994 period, though the nondividend
component of split valuation effects has increased somewhat from 37% in
1975-1984 to 46% in the later 1985-1994 period.

3.4.2 Magnitudes of splits and dividends. The specifications of Section
3.3 have focused only on the split and dividend change events, ignoring
the actual magnitudes of the split and the accompanying dividend change.
As a diagnostic, we add to Equation (15) additional variables capturing the
magnitudes of the split and dividend changes, to assess the robustness of
our conclusions. To assess the effect of the size of dividend changes and
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splits, we need to compute the unexpected size of each announcement given
the nature of the dividend decision C €(D,U,I) and the split decision S.
We then include the unexpected sizes as regressors that potentially explain
split-dividend announcement effects.

To compute the unexpected magnitude of the split factor SPFAC; announced
by firm i, we subtract from SPFAC; its expectation. This eliminates the portion
of SPFAC,; that is predictable given the information already available to the
market. To this end we regress SPFAC; on variables X ; that are in the market’s
preevent information set. To obtain the incremental information in the split
size over and above just the fact that a split was announced (or not announced),
we also include the inverse mills ratio A¢(.) in Equation (15) as an auxiliary
regressor to explain the firm’s choice of a split size. The coefficient for this
term will, of course, be zero if the last relation is immaterial. Thus we estimate
the regression

SPFAC, =m o+ X, + 7, 2 (0'X ) Fusf;. (16)

imr,s’"s

Residuals from Equation (16), viz., usf;, capture the unexpected informa-
tion in the magnitude of the split factor. Similarly we regress the magnitude
of the dividend change (DIVCHG;) announced by firm i on the variables X ;
and the inverse mills ratio A,(6,X,;). That is, we estimate

DIVCHG; =74y + 70, X 4 + T,y s hq (0’ X 4)) +udivy, (17)

and the residuals from this equation, udiv;, estimate the unexpected infor-
mation in the size of a dividend change. Following existing literature [e.g.,
Denis, Denis and Sarin (1994)], we define DIVCHG; as the change in the dol-
lars per share paid as dividends, normalized by the preannouncement share
price.

We reestimate Equation (15), but now with the residuals usf, and udiv,
from Equations (16) and (17), respectively, added as extra explanatory vari-
ables. That is, we estimate

E(ARz | Sv D) =Vsd +ﬂ§)\‘?(9s/xi‘l) +:Bd)"d(ea,,'Xdi)+13uxfusfi +:Budivudivi' (18)

Table 8 reports estimates of Equation (18). The unexpected split size
(usf) and the unexpected dividend change (udiv) do explain split-dividend
announcement effects, both in the univariate and the multivariate specifica-
tions (see Table 8). However, even after controlling for both usf and udiv,
the magnitude and significance of B, and §, remain essentially unchanged.
Similar results obtain for the 1975-1984 period, for which estimates of Equa-
tion (18) yield B,,,=0.80 and B,,,, =0.33 (both significant at 1%), while f;
and B, are 1.21 and 0.73, very similar to estimates in Table 7.°

® We also analyze earnings releases that occur around split or dividend dates. The requirement of COMPUSTAT
data and a quarterly earnings report date shrinks the sample by about a third. We find that about a quarter of the
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Table 8

Information in magnitudes of split factors and dividend changes

Dependent variable: AR,
Independent variables

Model Constant Ay Ay usf udiv
1 0.28 0.69
(8.20) (2.79)
2 0.28 0.43
(8.22) (8.13)
3 0.34 0.81 0.38 0.85 0.49
(10.09) (12.21) (5.81) (3.47) (9.28)

Table 8 reports estimates of the regression
ARy =Vsq+ By ¥ hs + By kg + Busy ¥usf + Buaiy xudiv,

for joint split-dividend announcements made between 1985 and 1994. The dependent variable, AR,
is the split-dividend announcement effect, computed as AR, =Z/T:+TI71 R, — Ry, where R, denotes the
date ¢ stock return of the announcing firm, Ry, is the date  return of the equally weighted index of
size decile s to which the firm belongs and T is the split-dividend announcement date. The independent
variables are

e ), and %4, the inverse mills ratios associated with splits and dividends, respectively, computed on
the basis of the probit models estimated in Table 5.

e usf and udiv denote the unexpected information in the magnitude of the split factor and size of
dividend change, respectively.

The variable usf is computed as the residual from the regression of SPFAC on PR_PRICE, SIZE,
VOLUME, RUNUP, and X, while udiv is the residual from the regression of DIVCHG on PR_PRICE,
SIZE, RUNUP, VOLATL, PIDUMMY, PADUMMY, and X,, and the A’s are inverse mills ratios based
on a bivariate probit model for firms’ choices of splits and dividends. The bivariate probit estimates and
the definitions of the independent variables are provided in Table 5.

3.4.3 The role of future dividends. The specifications in Section 3.3 do
not control for the possibility that information about future dividends explains
some part of joint split-dividend announcements. To examine this possibility,
we examine if splits have any power to predict future dividend announce-
ments. If so, we can examine whether the future dividend implications of
splits explain joint split-dividend announcement effects.

Table 9 gives some preliminary evidence on the ability of splits to predict
four-quarter ahead dividend changes. We classify the sample of all dividend-
paying splitting firms into three categories: firms that increased the accom-
panying dividend, ones that did not change the dividend and ones that cut
the contemporaneous dividend. Within each category we estimate the propor-
tion of firms that announced increased, decreased, or unchanged dividends
four quarters after the split. We also report in panel B analogous estimates
of future dividend change probabilities for the control sample of dividend-
paying firms that did not announce a split.

sample has coincident earnings releases in a two-day window surrounding the event. We estimate a measure
of earnings surprises from COMPUSTAT data, e[0] —e[—4] (we also used e[0]—e[—4]— (e[—1]—e[—5])),
normalized by market value [Collins and Kothari (1989)]. Earnings surprises have positive coefficients (0.05
with ¢-statistic = 2.72) but have no material impact on any other regression estimates.
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Table 9
Future dividend changes

Nature of future dividend

Nature of current dividend Increased Unchanged Decreased All

Panel A: Splitting firms

All firms 300 614 0 914
(0.3282) (0.6718) (0.0000)

Simultaneous dividend increased 252 306 0 558
(0.4516) (0.5484) (0.0000)

Simultaneous dividend unchanged 48 308 0 356
(0.1348) (0.8652) (0.0000)

Simultaneous dividend decreased 0 0 0 0
(0.0000) (0.0000) (0.0000)

Panel B: Nonsplitting firms

All firms 1063 8343 233 9639
(0.1103) (0.8655) (0.0242)

Simultaneous dividend increased 572 542 28 1142
(0.5009) (0.4746) (0.0245)

Simultaneous dividend unchanged 461 7647 167 8275
(0.0557) (0.9024) (0.0202)

Simultaneous dividend decreased 30 154 38 222
(0.1351) (0.6937) (0.1712)

Table 9 reports the number of firms that increased, left unchanged, or decreased the four-quarters ahead dividend, classified by
the nature of current dividend. Panel A reports the results for the sample of splits announced between 1985 and 1994 where
a dividend announcement accompanied the split. Panel B reports the results for dividend-paying firms that did not announce
a split, and the dividend event is a randomly chosen from the four quarterly dividends paid during a calendar year. Numbers
in parentheses denote the fraction of firms that increase, leave unchanged, or decrease the four-quarters ahead dividend within
each category of firms classified by the nature of current dividend.

The data in Table 9 suggest that splits do contain some information about
future dividends. Not conditioning on the nature of the dividend announce-
ment accompanying a split, splitters are certainly more likely to increase
one-year ahead dividends, as about 33% (300/914) of all splitters increase
one-year ahead dividends, while only 11% (1063/9639) of nonsplitters
increase one-year ahead dividends (see row 1 in both panel A and panel
B). However, once one controls for the nature of the accompanying divi-
dend announcement, splitters are not more likely to announce future dividend
increases compared to nonsplitters. This result is best seen by comparing the
frequencies of dividend increases for splitters making a given type of div-
idend change announcement (panel A) with nonsplitters making the same
type of dividend announcement (panel B).”

The above results suggest that splits have no role in explaining future
dividend changes beyond the information contained in a contemporaneous
dividend. However, before discarding this possibility altogether, consider the

" Our evidence complements that in Asquith, Healy, and Palepu (1989), who analyze dividend initiations by
non-dividend-paying firms. We focus on changes in future dividends in already-existing dividend programs of
dividend payers rather than initiation of new dividends by hitherto non-dividend-paying firms. Asquith, Healy,
and Palepu document that the probability of dividend initiations by non-dividend-paying firms is not higher
following a split.
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evidence concerning dividend decreases. Table 9 shows that splitting firms
never announce a one-year ahead dividend decrease, while dividend cuts,
while rare (frequency of 2.32%), still occur in the nonsplitting sample. Sim-
ilar results (not reported here) obtain when we consider one-quarter ahead
dividend announcements rather than four-quarter (one-year) ahead dividend
announcements. This suggests that splits may have some power to predict
future dividend information. We examine this possibility statistically by esti-
mating an ordered probit specification to predict future dividend changes:

D, = 1¢>9¢;4Xd4,i+%14>l/«
Dy =U&p;203,X4,;>0
D, = D<:>96/14Xd4,5 <0, (19)

where D, ;,AR{D, U, I}denotes firmi’s four-quarter ahead dividend announce-
ment (decreased, unchanged, or increased dividends) and X,,; is a set of
explanatory variables. We include three sets of variables in the ordered probit
equation. First, we include a dummy variable SPLCODE that takes the value
one or zero depending on whether a split is announced or not. The coefficient
for SPLCODE determines whether splits have information about future divi-
dends. Second, we include the variable SIM_DUMMY, which takes the value
—1, 0, or +1, depending on whether the current dividend was a decrease,
unchanged, or an increase. This variable controls for the information about
the future dividend contained in the current dividend announcement. Finally,
following the evidence in Table 9, we include in X, ; all the variables used to
explain current dividend announcements [as in Equation (14)], and a dummy
variable for the previous quarter dividend. Table 10 reports estimates of the
ordered probit specification.

From the first column in Table 10, we see that the split alone has some
power to predict future dividends. A splitting firm, as expected, is more likely
to announce a dividend increase (and less likely to announce a dividend cut)
four quarters from the split date. In the second column specification, where
the simultaneous dividend dummy is added as a regressor, we find that the
coefficient for splits decreases dramatically. Evidently most of the explana-
tory power of splits is subsumed by that of the accompanying dividend.
Finally, the coefficient for splits tails off almost completely in the third col-
umn specification in Table 10, when other variables are added to estimate
the ordered probit specification. The split coefficient is small and no longer
significant in the third column. Thus it appears that splits have no incre-
mental power to predict future dividend changes once we control for both
the contemporaneous dividend and other variables in the market’s informa-
tion set. Future dividend payment patterns of splitters appear to be driven
by cross-sectional characteristics of splitters; the split itself says little about
future dividends.
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Table 10
Ordered probit model for future dividend announcements

Dependent variable: Four-quarter ahead dividend

Independent variables:

Constant 2.04(67.63) 1.98(65.71) 1.25(7.82)
SPLCODE 0.80(16.71) 0.11(2.07) 0.005 (0.08)
SIMDUMMY 1.44 (41.11) 1.13(29.07)
PRIDUMMY 0.62(19.20)
PR_PRICE 0.004 (4.26)
SIZE 0.03(2.92)
RUNUP 0.19(3.53)
VOLATL —0.01(—0.85)
m 3.27(95.87) 3.51(102.94) 3.61(100.19)
x? (d.f) 295 (2) 1519 (3) 1620 (8)

Table 10 reports estimates of an ordered probit model that predicts the nature of the four-quarter (one
year) ahead dividend announcement following current dividend announcement made between 1985 and
1994. The dependent variable is DIV, 4 which equals +1, 0, or —1 if the four-quarter ahead dividend is
increased (1), unchanged (U), or decreased (D). This decision is modeled as an ordered probit model in
which firms announce 7 if L>pu, U if 0<L <pu, and D if L <0, respectively, where p is an estimated
parameter. We specify the underlying latent variable L as
L = 644,0+644,1SPLCODE+6,4 , SIMDUMMY+6,4 sPRIDUMMY+6,, 4 PR_PRICE
+644.5SIZE+6,44 RUNUP+-0,4 7VOLATL+ 4.

where SPLCODE is an indicator variable that takes a value of 1 if firm i announced a split and zero
otherwise; SIMDUMMY (PR1IDUMMY) equals +1, 0, or —1 if the current (last quarter) dividend is
increased, unchanged, or decreased, respectively; PR-PRICE is the firm’s stock price on date [—5],
where day [0] denotes the split or dividend event date; SIZE is the natural logarithm of the market
value of equity (in $ mm) on day [—5]; RUNUP, the buy-and-hold return from days [—250] through

[—5]; VOLATL is the standard deviation of stock returns over the six months prior to the event date;
and v/,44 denotes the announcing firm’s private information. Numbers in parentheses denote -statistics.

In results not reported here, we replicated the analysis for one-quarter
ahead dividends and obtain similar results. In addition, we also compute the
incremental unexpected information about future dividends conveyed by a
split and examine whether this variable explains split-dividend announce-
ment effects. Not surprisingly, it does not. If the split itself explains little
about future dividend changes, the unexpected information about future div-
idends implied by a split can hardly be expected to explain split-dividend
announcement effects.

Conclusion

Positive split announcement effects have long posed an interesting empirical
puzzle to researchers in finance. In particular, a long-standing question in the
splits literature has been whether split announcement effects can be attributed
to dividends, and if so, what part of the announcement effects reflect the div-
idend information implied in splits. We develop and implement econometric
methods to obtain some first estimates of such a decomposition. Our results
suggest that 46% of split valuation effects are not caused by dividend infor-
mation implied by splits. We leave a more precise characterization of such
nondividend factors and their relative importance for future research.
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Perhaps as important, the article also makes a methodological point
concerning sample selection in event studies. In selecting samples for anal-
ysis in event studies, researchers often encounter events that are accompa-
nied by simultaneous “contaminating” announcements. For instance, dividend
announcements contaminate more than 80% of splits announced by dividend-
paying firms. How should one handle such contamination? A frequently used
approach is to simply discard all joint announcements and concentrate instead
on “clean” samples free of contemporaneous contaminating announcements.
However, such a procedure has significant drawbacks. First, purging data of
joint announcements cuts the sample size used in empirical work. Moreover,
this procedure does not necessarily eliminate biases due to contamination. In
fact, if the contaminating event were likely, even its absence would surprise
markets and cause a confounding stock price reaction. On the other hand,
conditional event study techniques allow one to exploit the information in the
joint samples instead of discarding such data by explicitly controlling for con-
taminating announcements within a simple, easy-to-implement econometric
framework, as demonstrated here.

Appendix: Derivation of Expressions for Bivariate Probit
Conditional Expectations

We have two variables z, and z, satisfying a bivariate probit distribution with correlation coef-
ficient p. The density function can be expressed as

f(f%ﬂ%ﬁp:]:z)
A Eal L L
2(1=-p%) .

fzz0,0) = e

1
25/ 1—p?

We require to compute expressions of the form E(z,|z,> ()i, 2, > (<)u,). From the
theory of conditional distributions, we have that

Ef(zlvc)
Pz, > (D, 2> (S),) ’

E@ |z, > (S 20> () =

where E ;(-) denotes the expectation taken with respect to the joint density function given above,
and C denotes the boundary conditions, that is, C =(z; > (S)y, 2, > () ,).
We also have the following results for the joint probabilities:

P(zy> @y, 20> o) = 1= (1) — D (o) + Dy (14, 142, 0)
P(zy >y, 20 <py) = P(uy) — Po(pty, o, 0)
P(z) <py 23> 1) = P () — Py (g, o0 )

P(zy <y, 2, <pp) = Py(ity, 1y, 0),
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where ®(.) and ®,(.) denote the univariate and bivariate standard normal distribution functions,
respectively, and ¢ (.) denotes the univariate standard normal density function:

7(:%“%72/):172)
2(1-p2
e - dzdz,

E(Z,CEZ>M,Z>M)://7
s ! e : ui Y pa 271'\/1—,02

(@ —p21)? +2% (1-p%))

= —e¢ 20 dz,dz,
/ /uz 27/1—p2 e

3

2
_1(z2zpn
< 2 4 . 2) 12
= I T e"2%dz dz,

ur Yo 271\/1—,02

We make the substitution z=2=2L = dz=—%2_ Making the substitution and integrating
1-p? 1-p?

by parts, we have

E;(z,C=2,> 1y, 2> 1hy)

F+ud 202110

— ] 00
=¢(u1)¢<w)+— L[

Vi=p? )2 1= p
A R I V-
1 2 2 - 12
(G ) o g e Y e

We make the second substitution z = \‘/iif = dz=—F—. Making the substitution and inte-
1-p? 1-p

grating by parts, we have

E;(z,C=2,> 1, 2> hy) = ¢(u1)¢<p“‘ Wiriid R ﬁ.wz e ¥ dz
102
oy — Py — b
=¢<m><1>< : +p¢(u2)<1>(ﬁ 21)
—p

Proceeding in exactly the same manner, we get

E.f(ZhCEZl>M1,Zz<Mz):¢(M1)¢(\/1_/0::1) P¢(M2)q’<%>

Py~ It Pty —
E;(z.C=2, <. 2> 1ty) = —¢(u1)®(ﬁ>+p¢(uz)¢<ﬁ)
—p —p
PH

_ _ Pl
E (z;,C=z<p,20 <) = *¢(M|)¢(\/17_p> P¢(Mo)¢<m)-
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Hence, the final expressions for bivariate probit conditional expectations are

D)@ (222 )+ pg () @ (224 )
1= (1) = @ (iy) + Py (145 142, )
D00 ®( 522 ) — p () (112 )
D (phy) = Doy, 5 0)

0 ®( 22 ) +pg ()@ (2224 )
D (1) =Py 112, 0)
—¢<u1)¢(%)—p¢wz>¢(ﬁ)
D, (1, 1, 0)

E@zlzy>p 20> 1) =

E(zi |z >0y, 2 <My) =

E(zlzy<py, 2> 1,) =

E(zilz)<p, 2 <py) =
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