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COSTLESSVERSUSCOSTLY SIGNALING:

THEORY AND EVIDENCE FROM SHARE REPURCHASES

Abstract

A good firm can separate itself from abad firm by giving a costly signal to capital markets; the bad
firmwill not mimic because the signal is costlier for the bad firm. A good firm can also separate itself by
attracting scrutiny; the bad firm will not mimic because the bad firm will not want to be discovered.

The contribution of this paper isto develop asimple model to find out which signaling mechanism
will be used under what circumstances in a capital market. We then test the predictions of the model —
costlesssignalingismorelikely to be used by undervalued firmsthat have more firm-specific risk, are more
ignored, and are more undervalued — using a data set of open market share repurchases that contains firms
that employ costlesssignal s(announce sharerepurchases, but do not repurchase) aswell asfirmsthat empl oy
costly signal s (announce share repurchases, and repurchase.) The evidencein favor of the predictions of the

model is surprisingly robust.



COSTLESSVERSUSCOSTLY SIGNALING IN CAPITAL MARKETS:
THEORY AND EVIDENCE

A good firm can distinguish itself from a bad firm by sending a credible signal about its quality to
capital markets. The signal will be credible only if the bad firm chooses not to mimic the good firm by
sending the same signal.

Spence (1973) showed that if the cost of the signal is higher for the bad type than it isfor the good
type, the bad type may not find it worthwhile to mimic, and so the signal could be credible. Riley (1979)
formalized the conditions under which such costly signaling equilibria exist. Numerous papers giving
examples of such costly signaling in capital markets followed. An early paper was by Ross (1977), who
showed how debt could be used as a costly signal to separate the good from the bad.

Crawford and Sobel (1982) showed that “cheap talk,” defined as a costless, non-binding, and
unverifiable message, could also be a credible signal. They modeled a two-player non-cooperative
information transmission game between a Sender and a Receiver. They demonstrated that the optimal
response of the Receiver after asignal is received may affect the utility of the Sender in away that it may
be optimal for the Sender to tell the truth. In capital markets, an early paper was by Brennan and Hughes
(1991), who modeled how good firms doing costless stock splits could motivate brokersto providefavorable
reports about them.

The first contribution of this paper is to develop a simple model that gives the firm the choice
between costless and costly signaling in acapital market. Thisallows usto make precise the circumstances
under which either signaling mechanism will be used. In arecent paper, Austen-Smith and Banks (2000)
have also allowed both costless and costly signaling. The main difference between their model and oursis
that they view the two types of signals as complementsin ageneral framework, whereas we model them as
substitutesin the specific context of signaling to capital markets. Thismeansthat thefocusin Austen-Smith

and Banks (2000) ison how costly signals can improve cheap talk communication, whereas the focusin our



model is on when costly signals have to be used because cheap talk will not work.

Our theoretical model consists of an equal number of good firms and bad firms whose shares trade
in acapital market. In the spirit of Grossman and Stiglitz (1980), the share prices of these firms are noisy
and not perfectly revealing about the intrinsic value of the firm; thus, good (bad) firms may be undervalued
(overvalued). Thisgivesincentivesto speculatorsto collect costly information about thesefirms, and trade
profitably based on that information.

We analyze three mutually exclusive cases. Inthefirst case, the utility gain fromsearchif thefirms
are pooled or separated is positive. So speculators always collect costly information, and the firms are
separated in equilibrium. Signals, costless or costly, are not needed. We categorize this case asthe region
of natural separation. Inthe second case, the utility gain from search if the firms are pooled or separated
is non-positive, even if thereisjust one speculator. So speculators never collect any information, and the
firms remain pooled unless the undervalued good firm separates by costly signaling. The overvalued bad
firm does not mimic because the opportunity cost of burning money is higher for thisfirm. We categorize
this second case as the region of separation by costly signaling. Aninteresting case arises when the utility
gainfrom search if thefirmsare pooled isnon-positive, but if the firmsare separated, thisis positive. Inthis
third case, speculators have an incentive to investigate the firms that are separating themselves, but no
incentive to investigate the firmsif they are pooled together. This motivates the undervalued good firmsto
separate themselves by attracting scrutiny and get discovered, whereas overvalued bad firms areindifferent.
If overvalued bad firms attract scrutiny, they will be discovered; if they keep quiet, as the good firms have
separated, they will also bediscovered. Assumingan epsilon fixed cost of attracting scrutiny, the overval ued
bad firm will prefer to keep quiet. We categorize this third case as the region of separation by costless
signaling.

It follows then that one necessary condition to obtain a costless signaling equilibrium in capital

marketsisthe requirement that the utility gain from search if the firms are pooled is non-positive, but if the



firms are separated, thisispositive. Contrast thiswith the costly signaling case. The only differenceisthat
inthe costly signaling case, the utility gain from searching the undervalued good firmthat issignalingisnon-
positive, whereas in the costless signaling case, this is positive. This implies that, everything else held
constant, there isless uncertainty about the value of the undervalued good firm that is using a costly signal
to separate itself, than there is about the value of the undervalued good firm that is using a costless signal
to separateitself. In other words, costless signals are morelikely to be used by undervalued firmsthat have
morerisk. Theintuitionisthat if thereis more risk, there is more to discover by searching this particul ar
firm, and, therefore, thelikelihood of attracting the attention of specul atorsby cheap talk ishigher.* By risk,
we actually mean firm-specific risk, because speculators are likely to discover firm-specific factors and
unlikely to discover systematic factorsin their investigations.

Two more necessary conditions are needed for costless signaling to become viable. Note that the
undervalued good firm hasto attract speculators by drawing attention to itself, because it is the speculators
who will discover its true value. Speculators would only get attracted if they can make profits from
investigating. Everything else constant, the profits made by one speculator decreases as the number of
competing speculators investigating the good firm doing the costless signaling increases, because they
compete away speculative profits. Also, everything else constant, the profits made by one speculator
decreases as the expected undervaluation of the good firm doing the costless signaling decreases, because
thereisless capital gain to be made by discovering and buying the undervalued shares. Thisimplies that
costless signaling is more likely to be used by more ignored firms and by more undervalued firms. Less
ignored firms and less undervalued firms do not hold much appeal for speculators, because speculators
cannot make much money from them. Asamatter of fact, if the costs of search are high, speculators may
never make money frominvestigating such firms. Solessignored firmsand less undervalued cannot attract

scrutiny and have to use costly signaling to separate.

! The same necessary condition drives the results of the Bhattacharya and Krishnan (1999) model of “suspicion” in capital markets.
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Our model, therefore, has four testable implications. The first three are that the likelihood of
undervalued firms choosing to use costless signals rather than costly signals to separate themselves in the
capital marketsis, one, positively correlated with their level of firm-specific risk; two, negatively correlated
with their visibility; and three, positively correlated with their expected undervaluation. Thefourth testable
implication isthat both costless and costly signalswork, which impliesthat the information content of both
kinds of signaling is the same.

The second contribution of our paper isto take these four testable implications of our model to the
data. Our dataset consists of asample of firmsthat have done open market share repurchases. Thisdata set
offers aunique opportunity to test the predictions of our theoretical model, because we find that 25% of all
firmsthat announce share repurchase programs never purchase asingle sharefor up tofour fiscal yearsafter
their announcement. Itisplausiblethat this25% of firms simply usethe announcement, which ischeap talk,
to attract scrutiny from speculators and have their true value discovered, whereas the rest of the firms
repurchase their shares, which is costly, to signal their true value. The differences between these two sets
of firms sheds some light as to which kinds of firms use cheap talk and which kinds of firms use costly
signaling, enabling us to test the predictions of our model.

Wetest the predictions of the model using proxiesfor measuring the four variables of interest. Our
proxy for measuring the firm-specific risk of the signaling firm is the ex-post standard deviation of
cumul ative abnormal returns around the announcement. Our measure of visibility isthe number of analyst
following. We usethebook to market ratio as our primary measure of undervaluation. For our metric of the
informational content of a signal, we follow the literature and use the mean of the cumulative abnormal
return around the announcement.

This paper is not the first to examine stock repurchases as signals of firm value (see, for example,
Asquith and Mullins (1986), Comment and Jarrell (1991), Dann, Masulis and Mayers (1991), Hertzel and

Jain (1991), Lee, Mikkelson and Partch (1992), and Vermaelen (1981)). However, most of these



investigations assume that the repurchase is a costly signal, which may not be true in an open market stock
repurchase program if the firm does not repurchase stock. Additionally, signaling firm valueis not the only
reason firms repurchase stock. Dittmar (2000) surveys all the hypotheses expounded in the literature to
explainwhy firmsrepurchase shares and findsthat three other motivesareimportant at different timesinthe
period 1977 to 1996. The three other motives are: one, share repurchases are an aternative means of
distributing cash to shareholders (see, for example, Brennan and Thakor (1990), and Lucas and McDonald
(1996)); two, share repurchases may be used to tilt leverage ratios towards a target leverage ratio (see, for
example, Bagwell and Shoven (1988), and Havakimian, Opler and Titman (2001)); and three, share
repurchasesmay be preferred to dividendswhen afirm hasempl oyee stock options outstanding because most
stock options are not dividend-protected and share repurchases allow the firm to distribute cash without
diluting the per-share value of the stock. Thisthird motiveis particularly important if managers hold alot
of stock options (see, for example, Jolls (1996), Kahle (2001), Fenn and Liang (2001), and Weisbenner
(2001)).2

After controlling for the other motivesfor sharerepurchases, our empirical testsdocument that firms
that announce share repurchases and do hot carry them out, have ahigher standard deviation of cumulative
abnormal returns around the announcement, have fewer analysts following them, and have lower market to
book ratios than firms which announce share repurchases and carry them out. These results indicate that
firmsthat have more firm-specific risk, are moreignored, and are more undervalued are more likely to use
acostlesssignal. Surprisingly, the mean cumulative abnormal returns documented during such cheap talk
announcementsis not statistically different than the mean cumulative abnormal returns documented during
announcementsthat arefollowed through by actual repurchases. Thisindicatesthat both costlessand costly

signals “work.” These four pieces of evidence provide strong support for our theoretical model.

2 Dittmar (2000) also findsthat sharerepurchases deter takeovers by increasing share prices (see Bagwell (1991)). However, thismethod
ismost commonly linked to self tender offers, not open market repurchases. The latter isthe subject of our paper.
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Our theoretical and empirical analysis addressestwo puzzlesin thisliterature: one, why somefirms
announce open market share repurchases, but never repurchase any stock; and two, why stock pricesincrease
at theannouncement of an open market repurchase program, even though the announcement doesnot commit
thefirmto purchase any stock. Our hypothesesfor thesetwo puzzles, asformalized in our theoretical model
and evidence provided in our empirical investigation are: in some special cases, the mere announcement of
an open market share repurchase attracts scrutiny from speculators, who then discover the true value of the
firm; and two, this causes stock prices to increase at the announcement of an open market repurchase
program, even though the announcement does not commit the firm to purchase any stock.

Oded (2000), like us, also puzzles asto why the announcement of an open-market share repurchase
program, which involves no commitment, isregarded asgood news by themarket. Ikenberry and Vermaelen
(1996) argue that this may be because announcements are tantamount to creations of valuable options of
buying undervalued shares in the future, but Oded (2000) argues that, if this were the reason, all types of
firmswould make such announcements. So, in equilibrium, such “cheap talk” cannot createvalue. Hethen
goesonto develop athree-period signaling model that delivers positive announcement returns. In our paper,
we contend that “cheap talk” can create value when it attracts the attention of speculators, who go on to
discover the true value of the firm. We then put our hypothesisto the test.

The plan of the rest of the paper isasfollows. We introduce the model in Section I. In Section Il
we analyze the choice between costless signaling and costly signaling. The testable implications are
formalized in Section I1l. The datais discussed in Section IV. Section V is devoted to the empirical tests
of themodel. Section VI concludes.

I. Model

There are two types of projects, lessrisky projects and more risky projects. The lessrisky projects

could have one of four payoffs with equal probability: pu+0, j1-0, -j4+0 or -iu-0. The more risky projects

could have one of four payoffs with equal probability: p+ad, p-ad, -j+ad or -p-ad. Here a>1.



Therearetwo types of firms, good firmsand bad firms, and each are equally likely. The good firms
are equally likely to have lessrisky projects or more risky projects. The bad firms always have more risky
projects.

Who knows what and when? Thisisgivenin Figure 1 below.

Insert Figure 1 about here

A. Attimet

At timet, the world comes to know that both these types of firmswill have accessto apositive net
present value project at timet+4. The NPV of thisprojectisa. Theinvestment required to start thisproject
at timet+4isl, which, with some loss of generality, we normalizeto - 4 - ad. Thisensuresthat, if the firm
does not burn any money, the proj ect can be funded from payoffsof therisky assetsin all statesfor all types
of firms.
B. Attimet+1

At timet+1, nature picks afirm at random. The manager of the picked firm, which could be good
or bad, knows the type of her firm. She may decide to keep quiet or to signal its value. Value could be
signaled in one of two ways: attract scrutiny (costless signaling) or burn money m (costly signaling). The
manager will take the action that maximizesthe expected value of her firm. In other words, there are current
shareholders who employ the manager to maximize the expected firm value, with agency problems, if any,
resolved by the optimal contract between current shareholders and the manager.
C. Attimet+2

At timet+2, thereis a market for shares of these firms. The details of this market are inspired by



the extensive form introduced in Glosten and Milgrom (1985).3

Thereisasinglerisk-averse strategic trader who is endowed with someinitial private information.
This private information is a private signal he getstelling him whether + . will occur (the mean payoff of
thefirmis positive — defined as the good news state) or whether - . will occur (the mean payoff of thefirm
is negative — defined as the bad news state).
D. Attimet+3

At timet+3, after receiving the private signal at timet+2, and after observing the action of thefirm
at time t+1 — which, recall, could be cheap talk or money burning or inaction — the risk-averse trader can
acquire, at acost ¢, additiona private information about the firm. This additional private informationisa
costly private signal he getstelling him whether the firm has avery risky project or whether the firm has a
less risky project. Thisinformation cost could be interpreted as the time and money spent doing further
investigations by consulting an in-house expert or an outside expert. Theinformation set of the trader will
therefore consist of hisfree private signal, and the outcome of incremental costly information acquisition if
he does any search.
E. Attimet+3.5

Attimet+3.5, nature picksonetrader, out of the entire population of traderswho would liketo trade
(potential traders consist of liquidity traders and the above strategic trader), to come to the trading window.
The probability of the strategic trader to be picked is . The parameter 7 is, therefore, a measure of the
proportion of traders who base their trades on information. If the trader at the window is a strategic
information trader, his order would be +q if he has good news, and -q if he hasbad news. If the trader at the
window isaliquidity trader, hisorder could be +q or -qwith equal probability. Thelogicfor liquidity noise

is now standard (see, for example, Grossman and Stiglitz (1980). Without it, the informed trader’s order

3 we prefer to use the Glosten-Milgrom (1985) model over the Kyle (1985) model because the latter has execution risk, and in amodel that has
risk-averse speculators as ours has, a spurious risk premiumis generated by Kyle (1985) models. Krishnan (1992) uses abinary framework to show
the equivalence between Glosten-Milgrom (1985) and Kyle (1985), given identical parametric assumptions. So our conclusions do not depend
critically on the particular details of the Glosten-Milgrom (1985) extensive form.
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would fully reveal hisprivateinformation, and thustherewould be noincentiveto collect costly information
to trade.

Not only isthesign of the strategic trader’ sorder flow, g, endogenous, but so also isits magnitude.
Therisk-averse strategic trader will choose the sign and magnitude of hisorder flow to maximize his utility,

subject to his budget constraint. The strategic trader is a mean-variance optimizer. Hisproblemis:

Max EW,|I1) - O (WVar (W, | D)

o @,

s.t. qP + B, = B,

where

0 isthe coefficient of risk-aversion,

W; isthe random end-of-period wealth of the strategic trader at time t+4, which equals gP; + B ;

| ishisinformation set at time t+3.5;

P; isthe random value of the firm at time t+4;

g isthe size of hisorder flow at time t+3.5;

B; isthesize of his cash holdings at time t+4;

B, isthesize of hiscash holdings at time t+3.5, which we normalize to zero without loss of generality; and
Pisthe price offered by the market maker at time t+3.5, which is endogenous.

At the same time, market makers set the price at which they would be willing to sell q unitsand the
price at which they would be willing to buy g units. Competition among risk-neutral market makers is
assumed to give them zero expected profits conditional on all public information. This implies that the
market maker sets the price equal to the conditional expected value of the share.

Shareholdersin the world, like the strategic trader, are mean-variance optimizers. This means that

the value assigned to afirm by amarket is



Conditional mean - O X conditional variance (2),
where 0 istherisk-aversion coefficient. The conditional mean and the conditional variance of shareholders
will depend on their conjectures about the strategies being followed by the manager and the strategic trader,
and will depend on the information they have at time t+3.5.

F. Attimet+4

At t+4, since the (-t-ad) funding required for the positive net present val ue project comes from the
payoffs of the risky assets, and since the manager used up cash m for signaling (m equals zero for costless
signaling or if the manager keepsquiet) at timet+1, the manager may have ashortfall of cash for thefunding.
This shortfall is

s=Max [(-)-ad) - (Risky project payoff at timet+4 —m), O] ).
She will have to borrow this shortfall s; otherwise, the positive NPV project will not be financed. External
borrowingiscostly. Let the cost of borrowing the shortfall sbe denoted by b(s). We shall assume that b(0)
=0, and that bisincreasingin s.

The payoffs are revedled. Portfolios are consumed.

I1. Equilibria

Fromthe point of view of the manager of the good firm, it is apparent in our model that if she could,
shewould liketo separate her firm by attracting scrutiny rather than incurring the deadwei ght cost of acostly
signal. The reason thisistrue is because in the former case, the cost of separation is being borne by the
strategic trader, who may find it in hisinterest to expend search costs and differentiate these firms, whereas
in the latter case, the cost of separation isbeing borne entirely by the firm. It should be mentioned here that
this unambiguous preference for costless signals over costly signals is an artifact of our model; in more
general models, thisresult may not hold. The reason this result may not hold in more general models, asin
the model of Austen-Smith and Banks (2000), is because the Receiver of the signal can pass off some or all
of the costs of search to the Sender. Asthese search costs are passed entirely to the liquidity tradersin our
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model, thiswill not happen here. Thisallows usto claim that the manager of the good firmwill alwayslike
to separate by attracting scrutiny, but if that is not possible, costly signaling is the last resort.

What arethe special circumstances under which costlesssignalingispossible? Wenow explorethis
guestion.
A. Separating by costless signaling

We work backwards. Assume that we are at time t+3.5. What will the strategic trader do? The
optimization problem of the strategic trader, givenin (1), isaclassic optimization problemin finance. The

first order condition gives us the optimal order quantity of the strategic trader. Thisis

EW,|I) - P

7 e AN @)

The second order condition revealsthat it is awell-defined maximization problem. Substituting the

optimal order from (4) into (1), we obtain the optimal utility achieved from trading:

_ pp
g . BT - P o
40 (Var W, | D

Suppose the strategic trader has received good news. He will send in a positive order flow. The
market maker, on seeing a positive order flow, would believe that it has come from the strategic trader with
aprobability 1, and from aliquidity trader (who has observed nothing) with a probability 1-7t. Given that
the market maker sets prices equal to the expected value, and the project with NPV of « isfinanced by all
typesin equilibrium, the price offered by the market maker, P, for positive order flows, isa+7t . Therefore,

from (5), the maximum expected utility of the trader who has seen good news and who trades is:

ge . _In@-Ip

40 (Var W, | D ©6).
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As (6) ispositive, and as utility from not trading is zero —recall that his endowment was zero —the
strategic trader will alwaystrade. The analysis from the point of view of the strategic trader who has seen
bad news is symmetric.

L et us now go to time t+3, where the strategic trader has to make a decision on whether to incur an
additional cost ¢ to find out whether the firm has a very risky project or aless risky project.

Note that the prices are being set by risk-neutral market makers. So these prices will not be
conditioned on the perceived riskiness of the projects, which implies that these prices do not depend on
whether the trader searches or does not search. This dramatically simplifies our analysis. It tells us that
when we analyze whether atrader will search or not search, we can ignore the conjecture the market maker
makes about the trader searching or not searching.

Suppose the two firms are pooled. This means that the universe of projects contains three-fourths
of very risky projects (whose varianceis & 62) and one-fourth of less risky projects (whose varianceis 6?).

If the strategic trader does not search, his conditional varianceis0.75 & 0 + 0.25 6. His maximum utility

will then, according to (6), be

S b (1 - P
40 (075 a2 82 + 0.25 8%

(@).

Thisispoint D in Figure 2.

Insert Figure 2 here

If the strategic trader searches, he will discover very risky projects 75% of the time and less risky

proj ects 25% of thetime. Hewill then give an order, and his expected utility will then, according to (6), be
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Thisispoint Cin Figure 2. Thisimpliesthat the benefit of search isthe distance CD if firms are pooled.
Supposethetwo firmsare separated. The strategic trader conjecturesthat it isthe good firmthat has
separated by attracting scrutiny, and the bad firm has separated by keeping quiet. Given thisconjecture, the
universe of projectsfor the good firms contains half of very risky projects (whose varianceis & 62) and half
of lessrisky projects (whose variance is 6%). If the strategic trader does not search the conjectured good

firm, his conditional variance is 0.5 & &2 + 0.5 0. His maximum utility will then, according to (6), be

U - b (1 - P
40 (05a282 + 0.5 6%

(9).

Thisispoint BinFigure 2. If the strategic trader searchesthe good firm, hewill discover very risky projects
50% of thetime and lessrisky projects 50% of thetime. Hewill then give hisorder, and his expected utility

will then, according to (6), be

U* =05 [l"’ (1 — H)]2 + 0.5 [l"’ (1 — H)]2

460 q? 82 46 8% (10).

Thisispoint A inFigure2. Thisimpliesthat the benefit of searching thefirmthat has separated by attracting
scrutiny, if the conjectureisthat thisisthe good firm, isthe distance AB. Notethat given the conjecture that
the firmwhich haskept quietisabad firm, thereisno benefit of searchingthefirmthat haskept quiet. Why?
Because there is no uncertainty here; the bad firm has only very risky projects.

Itiseasy to analytically show that distance AB is greater than distance CD. Thisimpliesthat if the
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cost of search, ¢, lieswithin the following bounds, AB > ¢ > CD, where

_ 2 _ 2 _ 2
B osIBC-IP  wd-IP _ b (1 - ]
40 g2 6?2 40 82 40 [05 a2 82+ 0.5 8%
2 2 2 (1),
cD = 075 [“’ (1 — H)] + 0.25 [|'|' (l — H)] _ [“’ (1 — H)]
40 a2 82 40 8 40 [0.75 a® 62 + 025 6]

the strategic trader will search the firm that has separated by attracting scrutiny, will not search the firm that
has separated by keeping quiet, and will not search any firmif the firms are pooled. These are the optimal
responses of the strategic trader, given his conjectures on the signaling behavior of the managers.

We now have to show that, given these responses of the trader at time t+3, his conjectures on the
signaling behavior of the managers at time t+1, will be upheld in equilibrium. Note from (4) that both the
direction and the magnitude of the order flow have informational content. A positive (negative) order flow
reveals good (bad) news. A small (large) order flow reveals whether the project is very risky (lessrisky).

Specifically, the magnitude of the order if avery risky project is observed, will be, from (4),

. 1 -m)
g - L0
20 (a2 8% (12),
and the magnitude of the order if alessrisky project is observed, will be, from (4),
. 1 -m)
g7 = £C-D
20 (6% (13).

Thismeans, from (2), that the value assigned by the market at time t+3.5, given the conjecture that the good

firm has separated itself by attracting scrutiny and the bad firm haskept quiet is: if they seeapositive small
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order flow, value assigned is & + TtL- 02202 ; if they see a positive large order flow, value assigned is o +
T~ 082 if they see anegative small order flow, value assignedis o - Tju- 02202 ; and if they see anegative
large order flow, value assigned is & - TT- 002, Note that we always have + in the valuation because the
positive NPV project will always be undertaken in equilibrium.

Thismeansthat at timet+1, if thegood manager isexpected to separate hersel f by attracting scrutiny
and she does, risky projects will be detected 50% of the time at time t+3.5, and less risky projects will be
detected 50% of the time at time t+3.5. Her expected value of the firm at t+1 will be & - 0.5 0 &2 (1+&).
If she decides to keep quiet, her expected value of the firm at t+1 will be & - © 02 &, which isless than « -
0.5 0 &2 (1+&%) because a>1. So she will separate herself by attracting scrutiny. The bad manager, on the
other hand, will keep quiet. If she attracts scrutiny at time t+1, given that firms that attract scrutiny are
investigated, she will be discovered to be a bad firm at time t+3.5, because very risky projects will be
discovered 100% of the time. If she keeps quiet, as the good firm has separated from it, she will still be
regarded as abad firm. Assuming an epsilon fixed cost of attracting scrutiny, the bad manager will prefer
to keep quiet.

PROPOSITION 1: If AB > ¢ > CD, and thereisan epsilon fixed cost of attracting scrutiny, we have
a unigue costless signaling equilibrium. In this equilibrium, the good type will separate by attracting
scrutiny, and will be discovered to be good. The bad type will keep quiet, and no one will investigate it.
There will be no pooling in equilibrium.

If the cost of search is greater than AB, which isthe highest possible benefit for search, there will
not be any search. If thereisno search, traderswill not be able to induce separation. Under this situation,
the good firm will have no recourse other than to resort to costly signaling to separate itself. We now
consider this equilibrium.

B. Separating by costly signaling

If the cost of search is greater than AB, which is the highest possible benefit for search, we have
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shown above that there will not be any search and, therefore, separation will not come about because of
traders. Thisimpliesthat the manager of the good firm may have to separate herself by costly signaling.
It isimportant to mention here that though the cost of search is high enough to dissuade the trader
from searching, it doesnot dissuade himfromtrading. Thisisbecausehisutility fromtrading, whichisgiven
in (5), is positive, whereas his utility from not trading is zero. So the trader will always trade; he will give
apositive order flow if he has good news, and he will give a negative order flow if he has bad news. The

magnitude of his order for abad firm that has separated itself will be, from (4),

. 1 -m)
g | pad-m
20 (a2 67 (14),
and the magnitude of his order for a good firm that has separated itself will be, from (4),
« 1-=
lg™ | = b ( ) (15).

20 (0582 + 0.5 a2 8%

Our model on costly signaling followsthe classic structurelaid out by Spence (1973). Thegood firm
separates itself by burning money m, whereas the bad firm does not do anything. Suppose this is the
conjectured belief by the market. Assume that financing is needed only at the worst state, when the risky
payoff is- L - ad. Later we will give the condition on exogenous parameter values that will guarantee this
assumption.

If the bad firm stays true and is regarded as a bad firm, itsvalue, is

o-00%a (16).

If the bad firm deviates by burning cash m and is perceived as agood firm, itsvalue, is

o - 0.5007 (a2 +1) - 0.5b(m) (17).

If the good firm stays true, burns cash m, and is regarded as agood firm, itsvalue, is

16



o - 0.500%(& +1) - 0.25b(m) (18).

If the good firm deviates by not burning cash m and is perceived as abad firm, itsvalue, is

o-00%a (19).

Solve for m that makes (16) = (17). It will solve

b(m*) =0 &% (& - 1) (20).

It is easy to see that if m* solves (20), (18) > (19). Asthe good type will not like to burn more
money than is needed to separate, it will burn just m*. The bad type will beindifferent. Finally, to ensure
that financing is only needed for the worst state, our exogenous parameters have to satisfy the following
condition: (-p-0)-( -p-ad) > m*, i.e. (a-1)0 > m*.

PROPOSITION 2: If c> AB> CD, we have a costly signaling equilibrium. In thisequilibrium, the
good type will separate by burning money m*. The bad type will not burn any money. There will be no
pooling in equilibrium.

The proof as to why a pooling equilibrium may not exist is as follows. Suppose a pooling
equilibrium does exist. We see adefection. What do we make of this out-of-equilibrium defection? If the
defection is cash burning of m*, it should be coming from the good type, becauseit isnot in the interest of
the bad type to burn m*. So, according to the Banks and Sobel (1987) Universal Divinity refinement, we
should believe that it isthe good type that deviated. If that isthe out-of-equilibrium belief, good types will
deviate, and the pooling equilibrium will unravel.

Note that in the above model demonstrating costly signaling, in the interest of consistency, we
retained one of the necessary conditionsthat drives the costless signaling result: good firms can have more
risky or lessrisky projects, but bad firmsonly have morerisky projects. Thisconditionisnot needed for our
costly signaling result. The only critical condition needed for the costly signaling result is that good firms

have alower probability of acash shortfall than bad firms. Thisensuresthat if bad firmstry to burn the same
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amount of money as the good firm, they will have to undertake costly refinancing more often.*
C. Natural Separation

If the cost of searchislessthan thedistance CD, whichisthelowest possiblebenefit for search, there
will always be search and, therefore, separation will come about because of traders. Thisimpliesthat the
manager of the good firm will not have to do anything.

Under natural separation, traderswill give positive orders when they have good news and negative
orderswhen they have bad news. The magnitude of the orderswill distinguish the riskiness of the projects.
Specifically, a small (large) order flow will reveal whether the project is very risky (less risky). These
magnitudes are given in (12) and (13).

PROPOSITION 3: If AB > CD > ¢, we have natural separation. In thisequilibrium, traders will

always search, and the market would be able to distinguish the good firm from the bad firm.

[11. Testable I mplications

Thefirst testable implication of our model comes from the critical assumption we needed to make
costless signaling work for the undervalued good firm: their firm-specific risk should be high. If their firm-
specific risk is not high, speculators have nothing much to discover, in which case it is difficult for the
undervalued good firm to attract their attention, in which case the undervalued good firm has to resort to
costly signaling to signal itstruevalue. Thisimpliesthat undervalued firms which have more firm-specific
risk use costless signals to separate themselves from the pool, and undervalued firms which have lessfirm-
specific risk use costly signals to separate themselves.

Recall that the benefit from searching the good firm when it is separated is AB, and the benefit of

searchingwhen all firmsare pooled together isCD. Theexpressionsfor AB and CD weregivenin(11), and

4 In this paper, repurchasing stock is costly because this leads to a cash shortfall, which in turn leads to costly external financing. The
extant literature has modeled this cost in different ways. In Brennan and Thakor (1990), for example, share repurchase are costly because they
redistributeweal th from uninformed sharehol derstoinformed shareholders. Our resultsdepend on share repurchasesbeing costly; they do not depend
on why they are costly.
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they were graphically depicted in Figure 2. It iseasy to show that both AB and CD decrease as T increases.
The intuition for this is as follows. As the size of informed trading increases, prices become more
informative, and so the value of the additional information that can be obtained from costly search
diminishes. In other words, moreis the informed trading, lessis the benefit from search. Thisis depicted

in Figure 3.

Insert Figure 3 here

Figure 3 gives us the second testable implication of our model. Everything else equal, especially
holding the cost of search equal, more is the mass of traders who trade because of informational reasons,
more is the likelihood of afirm separating itself by a costly signal rather than a costless signal .°

The parameter a distinguishes the good firm from the bad firm. If ais 1, both firms are equivalent.
Asaincreases, their differenceincreases, and, if thefirmsare pooled, the higher isthe underval uation of the

good firm. It iseasy to show that both AB and CD increase as aincreases. Thisis depicted in Figure 4.

Insert Figure 4 here

Figure 4 gives us the third testable implication of our model. Everything else equal, especially
holding the cost of search equal, more is the undervaluation of the good firm, moreisthe likelihood of the
good firm separating itself by a costless signal rather than a costly signal.

The fourth testable implication of our model comes from our result that the good type can use both

5 The mass of informed traders, T, is exogenousin our model. It could be argued that the mass of informed traders is endogenous, and
it should depend on the cost of search. Wearguethat thisisnot going to make any differenceto the comparative statics. Thereason isthefollowing.
If the only barrier to becoming a speculator is the cost of gathering information, the number of speculators in equilibrium will be such that if an
additional speculator entered, he will lose money. Now suppose there is a shock in firm value which leads to a temporary disequilibrium. The
additional speculator can now, perhaps, make short-term profits. He will make more short-term profitsin the firm which had fewer speculators to
begin with because there is less competition. Such firmswill, therefore, attract the marginal speculator more.
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costly as well as costless signaling to separate under different circumstances. This implies that the
informational content of an announcement, whether it is cheap talk or costly signaling, is the same.
IV. Sampleand Data

It is essential to the tests of the implications of our model that the firm has a choice of using a
costless signal, which means that it has the freedom not to carry through an announced transaction. It is
equally essential that somefirmsactually makethischoice of not carrying through an announced transaction.

The announcement of open market stock repurchases meets both of these requirements. When the
board of directors approves an open market stock repurchase program, the firm typically announces the
program to the public. They do this because, if they do not, the repurchase may be a violation of the safe
harbor provisionsunder the stock price manipul ation provisionsof the Securitiesand Exchange Commission.
Accordingto Stephens, Jagannathan and Wei sbach (2000), thereislittle evidence of firmsrepurchasing stock
without first announcing the program. However, once the firm announces the repurchase program, it is not
obligated to repurchase stock. Further, as will be shown in Table I, 25% of firms announcing a stock
repurchase never actually repurchase stock. Thismeansthat these firms signal with the announcement, but
never incur the cost of the signal. Thus, open market stock repurchase announcements provide a unique
opportunity to test the choice between costless and costly signals, and to investigate why some firms
announce a share repurchase program and never repurchase any stock, whereas other firms announce and
repurchase.

Theinitial sample consists of al firms announcing an open market stock repurchase between 1985
and 1995 as listed on Securities Data Corporation’s Mergers and Acquisitions database. We exclude
announcementsin thelast quarter of 1987. Netter and Mitchell (1989) show that twice as many repurchases
were announced in this quarter than the prior three quarters of 1987. We exclude announcements made
during this quarter because the magnitude of the number of announcements suggests that these

announcements may differ from typical repurchase programs. We do not consider repurchase
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announcements subsequent to 1995 because we wish to examineif the firm repurchases stock for four fiscal
years following the announcement. We further require that the firms are listed on Compustat in the year of
the announcement. Thisresultsin 6,604 announcements by 2,948 firms. Many of these firms have multiple
announcements, which results in overlapping event windows when we consider the actual repurchases for
the yearsfollowing the repurchase. Wethereforelimit our analysisto thefirst repurchase announcement by
each firm during the sample period.

To determine if afirm repurchases stock, we use the Compustat data item Purchase of Stock. As
discussed in Stephens and Weisbach (1998), these data overstate stock repurchases because they include:
1) conversions of class A, class B, and special stock into common stock; 2) conversions of preferred stock
into common stock; 3) purchases of treasury stock; 4) retirement or redemption of common stock; 5)
retirement of preferred stock; and 6) retirement or redemption of redeemable preferred stock. In this paper,
we are only interested in item 3, the purchase of treasury stock. We therefore adjust stock repurchases by
reducing Purchase of Stock by any decrease in preferred stock that occurs. Thisremovesitems 2, 5, and 6.
The resulting value may till be overstated by the amount of class A, class B, and special stock converted
into common stock, and the amount of retired common stock. However, most firms have only asingle class
of stock and the retirement of stock is much lessfrequent than stock repurchases. Additionally, we measure
if the firm repurchases stock, not the amount of the repurchase; thus, these errors have little impact on our
results.

Data on the number of analysts following the stock are from IBES. The market capitalization and
accounting dataare from Compustat. Thedaily stock returnsare from CRSP. All explanatory variablesare
measured as of the fiscal year end prior to the year of the repurchase announcement.

Panel A of Table | shows that of the 2,948 firms announcing repurchase programs in our sample
period of 1985 through 1995, 1,849 (63%) repurchase stock within four fiscal years of the repurchase

announcement and 740 (25%) firms do not repurchase stock in any of the four years following the
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announcement. The other 359 (12%) firmsare not listed on Compustat for thefull four fiscal years, and they
do not report repurchases in the years for which datais available. The majority (1,363 firms) of the 1,849
firms that repurchase stock make their first repurchases in less than one year, before the close of the first
fiscal year end following the repurchase announcement. Another 264, 141, and 81 firms make their first
repurchase before the close of the second, third or fourth fiscal year end following the repurchase
announcement, respectively.

The previous statistics show that a significant 25% of the firms announcing a stock repurchase do
not repurchase stock in the four fiscal years following the announcement. This percentage issurprisingin
light of the evidence in Stephens and Weisbach (1998). Stephens and Weisbach (1998) show that 10% of
the firms announcing a repurchase program purchase less than 5% of their stock. Our results differ from
Stephens and Weisbach (1998) for two reasons. First, Stephens and Weisbach (1998) look at Wall Street
Journal Announcements; we use all announcements on Security Data Corporation, which relies on several
news sources to track announcements. Second, our sample period is later than the sample period used in
Stephens and Weishach (1998), who look at the 1981 to 1990 period. Fewer announcing firms repurchase
their stock in the later years of our sample. Panel B of Table Il illustrates the percentage of firms
repurchasing stock by the year of the announcement. In 1985 and 1986, only 10% to 11% of the firms did
not repurchase stock in the four fiscal year after an announcement. However, in subsequent years, the
number of non-repurchasersincreased. 1n 1991 and 1994, for instance, the percentage of firms announcing
but not repurchasing stock in the next four fiscal years peaked at 31%.

V. Empirical Tests

Our theoretical model predictsthat afirm will chose a costlesssignal if the signal attracts scrutiny;
otherwise, the firm must put its money where its mouth is and provide a costly signal. The first necessary
condition needed for costless signaling to work isthat the signaling firm shoul d have morefirm-specific risk,

because speculators can then discover valuabl e information with costly search. If the proxy to measurefirm-

22



specificrisk isthe ex-post standard deviation of cumulative abnormal returns around the announcement, our
model predicts that this should be higher for the costless signalsthan it isfor the costly signals. Thisisour
first test.

The benefit to search is highest in the case of firmswith few informed traders. Thisis because the
value of private information is highest when few people arein the know. In this paper, we use the number
of analysts following the firm as a measure of the level of informed trading. The second test of our
theoretical model, therefore, is: firmswith few analystsfoll owing them, wherethebenefitsto search are high,
will useacostlesssignal (announce sharerepurchaseswithout actually repurchasing) for separating, whereas
firms with large analyst following, where the benefits to search are low, will use acostly signal (announce
share repurchases and actually repurchasing) for separating.

Vermaelen (1981), Dann (1981), Comment and Jarell (1991) and Grullon (2000) show that firms
announcing stock repurchasesare underval ued, and that theannouncement isasignal of their underval uation.
Obviously, some firms are more undervalued than others. We have seen that the benefit to search islow if
the signaling firm is not much undervalued. This is because the speculator will not obtain a significant
capital gain in his share purchases of the undervalued firm. So our model has a third prediction: more
undervalued firms use a costless signal (announce share repurchases without actually repurchasing) for
separating, whereas less undervalued firms, where the benefits to search are low, will use a costly signal
(announce share repurchases and actually repurchasing) for separating.

In this paper, we measure the degree of undervaluation of afirm by thefirm’s market to book ratio.
This interpretation of the market to book ratio is used in several studies, and is based on the evidence of
Ikenberry, Lakonishok and Vermaelen (1995). Ikenberry, Lakonishok and Vermaelen (1995) show that the
positive stock price reaction at the announcement of a stock repurchase program may not be sufficient to
correct the underval ued pricesince repurchasing firms, particularly low market to book firms, earn apositive

abnormal return during thefour years subsequent to the announcement. If you interpret thisabnormal return
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asan indication that repurchasing firms are underval ued even after the repurchase announcement, then low
market to book firms are more underval ued relative to high market to book firms.

Thethird test of our theoretical model, therefore, is: firmswith low market to book ratios, wherethe
benefits to search are high, will use a costless signal (announce share repurchases without actualy
repurchasing) for separating, whereasfirmswith high market to book ratios, where the benefitsto search are
low, will use a costly signal (announce share repurchases and actually repurchasing) for separating.

Using the market to book ratio as a measure of undervaluation has its problems. One potential
problem with this measure is that the market to book ratio could also measure a firm's investment
opportunities. If firmsuseexcesscapital to repurchase stock, then firmswith fewer investment opportunities
would be more likely to repurchase stock because they would have more excess cash. Based on this
interpretation, a negative relation exists between the probability of repurchasing shares and the market to
book ratio. This prediction is the opposite of the relation predicted by our model. Thus, this aternative
interpretation is simple to distinguish from the predictions of the model. Additionally, we use the ratio of
research and devel opment expenses to sales to further control for growth and investment opportunities.

In our model, both costless as well as costly signals are effective in different circumstances for
separation; thus, both types of signals should have the same information content. The proxy for the
information content of a signal is standard in the literature: it is the mean abnormal return at the
announcement. So the fourth test of our theoretical model is: the mean abnormal return during an
announcement of a stock repurchase does not depend on whether the announcement is carried out or not.
A. Summary Firm Characteristics of the Two Sub-Samples

We define a repurchaser as a firm that has announced an open market share repurchase and has
repurchased in the four fiscal years following the announcement. A non-repurchaser is a firm which has
announced an open market share repurchase, but has not repurchased any share in the four fiscal years

following the announcement. Since the announcement may occur at anytime during the year, the choice of
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four fiscal year-ends ensuresthat we allow at least three years to repurchase stock after the announcement.
We repeat the analysisin this paper redefining arepurchaser as afirm that repurchases stock in the year of
the announcement (i.e. within one year). We redefine a repurchaser in this way because our model
investigatesafirm’ s choice between costly and costless signalsat thetime of theannouncement. At thetime
of announcement, the firmislikely to know whether it is going to repurchase or not repurchase in the next
one year, but it may not know whether it is going to repurchase or not repurchase in the next four years.
Thus, the one year horizon is used as a check for robustness.

Table Il presents summary statistics and tests for differences between the repurchasing and non-
repurchasing firms using t-testsfor unequal, unpaired samples and Wilcoxon Rank-sumtests.® Thefirst row
depicts the number of analysts of the repurchasing and non-repurchasing firms in the year prior to the
repurchase announcement. Unfortunately, IBES only follows 1,548 of the 2,589 sample firms. So, we
assume that any firm not covered by IBES has no analyst following. Though thisassumptionisnot perfect,
it islikely that firms not on IBES have significantly less analyst following. To check the impact of this
assumption, werepeat all the analysis presented in this paper using only those firmsthat IBES covers. The
results are unchanged. The mean (median) repurchasing firm has 5.57 (2) analystsfollowing it in the year
before the announcement. The mean (median) non-repurchasing firm has 3 (0) analystsfollowing it in the
year before the announcement. The difference between the repurchasing and non-repurchasing firms' mean
and median number of analystsis statistically significant regardless of the definition of repurchases. These
statistics support theimplications of the theoretical model: firmsthat announce but do not repurchase arethe
ignored firms.

Tablell also showsthat repurchasing firms have significantly higher market to book ratiosand are
thereforelessundervalued. We measurethe market to book ratio asthe market val ue of equity plusthe book

value of debt divided by the book value of assets at thefiscal year end prior to the announcement. The mean

® several of the variables investigated are not available for all sample firms.

25



(median) repurchasing firm has a market to book ratio of 1.48 (1.08), where as the mean (median) non-
repurchasing firm has a market to book ratio of 1.14 (0.75). The difference between these two groupsis
significant regardless of the definition of repurchases. The firms that rely on a costless signal are more
undervalued. Thisisin linewith the prediction of our theoretical model.

Our theoretical model focusesonly onthesignalingmotive. However, thereare several other reasons
why firmsmay repurchase stock. We control for thesemotives. First, Dittmar (2000) showsthat largefirms
arethe dominant repurchasersin the mid to late 1980s and 1990s. Our resultsin Tablell are consistent with
this finding since repurchasing firms have a significantly higher natural log of market capitalization.
However, thefirms' total assetsdo not differ significantly. Second, firmsmay repurchase stock to distribute
excess cash if their investment opportunities are small. We measure the firm’s cash flow as its operating
income before depreciation divided by total assets in the fiscal year prior to the announcement, its cash
balances as the amount of cash and marketable securities divide by assets in the fiscal year prior to the
announcement, and its growth opportunities as the ratio of research and development expensesto salesin
thefiscal year prior to the announcement. Research and devel opment expenseis assumed to be zero for any
firm with missing data. Table Il shows that repurchasing firms have significantly higher cash flow and
significantly lower growth opportunities. But, cash balances are similar. Further, Table Il shows that the
average repurchasing firm has a higher dividend payout ratio (common dividends paid divided by operating
income before depreciation), implying that the repurchase is a complement rather than a substitute for
dividends. Third, since stock repurchasesabsorb equity and thereforealter thefirm’ sleverageratio, thefirm
may use a stock repurchase to achieve its target debt ratio (Bagwell and Shoven (1988) and Havakimian,
Opler and Titman (2001)). Wemeasuretheleverageratio astotal debt net of cash balancesdivided by assets
inthefiscal year prior to the announcement. Tablell showsthat theleverageratios of repurchasing and non-
repurchasing firms are not significantly different. Fourth, since employee stock options are typically not

dividend protected, firmswith ahigh level of stock options outstanding may prefer repurchasesto dividends
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since repurchases do not dilute the per share value of the firm (Jolls (1996), Kahle (2001), Fenn and Liang
(2001), and Weisbenner (2001)). Similar to Dittmar (2000), we measure the number of stock options
outstanding as the percentage of common shares reserved for stock options in the fiscal year prior to the
announcement as reported on Compustat. Table Il shows that the mean percentage reserved is not
significantly different acrossthe two samples. Though the mediansare significantly different, they are both
zero, and so it is difficult to draw a conclusion from the summary statistics.

Thelast firm characteristic we examine is the percentage of shares sought in the repurchase. This
item is from the repurchase announcement and is reported by Security Data Corporation, but it is not
available for al firms. Not surprisingly, as we observe in Table Il, repurchasing firms announce that they
are planning to repurchase a greater percentage of stock than non-repurchasing firms.

B. Logit Analysis

To moreformally test theimplications of our theoretical model, we estimate alogit model inwhich
the dependent variable isoneif the firm repurchases stock in any of the four fiscal year ends following the
repurchase announcement, and zero otherwise, conditional upon the firm announcing a stock repurchase.
Weinvestigatetheimpact that the number of informed traders (proxied by the number of analystsfollowing)
and undervaluation (proxied by market to book ratio) have on the probability of repurchasing, given that a
firm announces a stock repurchase, while controlling for other motives to repurchase stock. Columns (1)
through (6) in Table Il present these results.

Column (7) presentsresultsfromasimilar logit model wherethedependent variableisoneif thefirm
repurchases stock inthefiscal year of the repurchase announcement and zero if it does not repurchasein any
of the four fiscal year ends following the announcement. This shorter repurchase horizon is used as a
robustness check sinceit is possible that firms do not know at the announcement if they will repurchase four
fiscal years later but they most likely know if they will repurchase that same year.

Theresultsin Columns (1) through (7) in Table 11 strongly support the predictions of thetheoretical
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model. The coefficients on both the number of analysts and the market to book ratio are positive and
significant, indicating that firms put their money where their mouth is and repurchase when there are more
analysts following them, and when they are less undervalued. Our theoretical model suggests that this
happens because under these circumstancesit isdifficult to attract scrutiny by just making an announcement.
Itisdifficult to attract scrutiny because the benefit of search is small: these firms are well-known and there
is not much mis-pricing.

To evaluate the economic significance of each variablein Tablelll, we calculate the derivative with
respect to each independent variable, holding all variables constant at their mean. The coefficientsof alogit
model are not the partial derivatives of the probabilities with respect to the independent variable, and thus
must be transformed to predict the effects of changesin one of the independent variables on the probability.
We use the coefficients from column (6) to calculate the impact of each variable. We then multiply the
derivatives by the standard deviation of the independent variable to determine the effect a one standard
deviation change in the independent variable has on the probability. Column (8) in Table Ill shows that a
one standard deviation increase in the market to book ratio resultsin a 10% increase in the probability of a
stock repurchase; thus, if the firm becomes less undervalued by this amount, then the benefit to search is
reduced, and the probability of a costly signal increases 10%. A one standard deviation increase in the
number of analysts will increase the competition for profitable information and result in a 11% increase in
the probability of a stock repurchase. These derivatives indicate that a change in the firm's mis-valuation
or degree of informed trading will have a significant impact on the probability of a costly versus a costless
signal.

Theresultspresentedin Tablelll arerobust to controlling for al of the other reasonsfirmrepurchase
stock, reasons that were discussed in the summary statistics section. We find that cash flow, dividend
payout, and the use of stock options significantly impact the probability of a repurchase given that afirm

announces arepurchase program. Cash reserves, R& D expense, and the leverage ratio do not influence the
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repurchase decision. Firm size as measured by market capitalization al so does not influence the decision to
repurchase, given that a firm announces a repurchase program. However, the coefficient on asset sizeis
negative and significant.

The paper most similar to our empirical analysisis Stephens and Weisbach (1998). In this paper,
the authors document the percentage of stock repurchased and investigate why some firms repurchase more
stock than others. Our analysisdiffersfromtheirsinthreeways. First, their question of interest differsfrom
ours. Their question of interest iswhat determinesthe amount of stock afirm repurchases. Weareinterested
in testing the dichotomous choice between costly and costless signaling. Second, because our question of
interest differs, so does our testing methods. Stephens and Weisbach estimate atobit model to investigate
both the choice to repurchase and the percentage repurchased ,whereas we use alogit model to focus on the
differencein firmsthat announce and repurchase, and those that announce and never repurchase any stock.
Third, we examineand control for several motivesfor repurchasingthat are not relevant to their study. Thus,
the results presented here cannot be inferred from their work.

C. Abnormal Returns

We now check the first and fourth predictions of our model. The first prediction is that costless
signaling will work only if the signaling undervalued firms have more firm-specific risk. As explained
before, this implies that the ex-post standard deviation of cumulative abnormal returns around the
announcement should be higher for the costless signals. The fourth and last prediction of our theoretical
model is that information content of both types of signalsisthe same. Thisimplies that the ex-post mean
of cumulative abnormal returnsaround the announcement should bethe samefor both these types of signals.

To test these predictions, we estimate the three-day abnormal return around the announcement of
the repurchase program (days t-1 to t+1), using the CRSP value-weighted index and a comparison period
from 200 days to 50 days before the announcement. Table IV presents the mean and the standard deviation

of cumulative abnormal return. It uses both four and one fiscal year(s) to define arepurchaser. Consistent
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with other studies, the mean abnormal return at the announcement of the repurchase is 3.6%, and it is
significantly different from zero. The mean abnormal return for the firmsthat announce and then repurchase
stock within the next four fiscal yearsis 3.6%, whereasthe mean abnormal return for the firmsthat announce
but do not repurchase stock within the next four fiscal yearsis 3.5%. The difference between these two
meansis not statistically significant. The standard deviation of abnormal return for the firmsthat announce
and then repurchase stock within the next four fiscal years is 8.99%, whereas the standard deviation of
abnormal return for the firms that announce but do not repurchase stock within the next four fiscal yearsis
9.77%. The difference between these two standard deviations is statistically significant at the 1% level.
Thus, though the mean information content of the signals is the same, the standard deviation of the
information content is higher for costless signals. As seen in the last two columns in Table IV, this
conclusion holds whether we define a repurchaser as afirm who repurchasesin the next four years after the
announcement or as a firm which repurchases in the next one year after the announcement.
VI. Concluding Remarks

Thispaper focuseson thetwo signaling mechani smsthat can be used by agood typeto separateitsel f
fromthe bad type: costlesssignaling and costly signaling. Under costlesssignaling, agood type can separate
itself from a bad type by attracting scrutiny; the bad type will not mimic because the bad type will not risk
attracting scrutiny and being discovered. Under costly signaling, a good type can separateitself from abad
type by giving a costly signal; the bad type will not mimic because the signal is costlier for the bad type.

We develop asimple model that givesthe good type the choice of method. We set thismodel inthe
context of an undervalued firm signaling its value to the capital market. Costless signaling involves
attracting scrutiny from speculators. Costly signaling involves burning money. We show that under this
capital market environment, the undervalued firm will always prefer the costless signaling method to the
costly signaling method. The intuition is that under the former method, the cost required for separating is

borne by the speculator, whereas under the latter method, the cost required for separating is borne by the
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undervalued firm.

Costless signaling is shown to work only under specia circumstances. Thisis because the ability
to attract scrutiny from speculators depends on whether there are enough incentives for these speculatorsto
scrutinizethefirm. Inacapital market, theincentives of speculatorsto scrutinize afirmisthetrading profits
they obtain from discovering material non-public information about the firm. This means, and the model
formally shows, that costless signaling will only work if the benefits to search are high. These benefits of
search are high if there is more firm-specific risk about the value of the signaling firm. These benefits of
search are aso high if thereis little public information available about the firm or if the firm is deeply
undervalued, which increases the potential capital gain of the speculator.

We then take our testable implications to a sample of firms announcing share repurchases. Thisis
aunigue data set to test our theoretical model because 25% of firmsthat announce that they will repurchase
their shares do not do it. Presuming that this 25% is the subset using costless signaling, we investigate the
characteristicsof thissubset. Comparedto thefirmswho actually repurchase, wefind that this25% hasmore
firm-specific risk (as measured by standard deviation of abnormal returns), are more ignored (as measured
by analyst following) and are more underval ued (asmeasured by market to book ratio). Surprisingly, costless
signaling works aswell as costly signaling; the mean abnormal return during the announcement for both are

the same. These four pieces of evidence strongly support the predictions of our theoretical model.
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Panel A

Tablel

Per centage of firmsrepurchasing stock

Firmsfirst repurchasing stock in the first fiscal year after announcing
Firmsfirst repurchasing stock in the second fiscal year after announcing 264 ( 9%)

1363 (46%)

Firmsfirst repurchasing stock in the third fiscal year after announcing 141 ( 5%)

Firmsfirst repurchasing stock in the fourth fiscal year after announcing 81 ( 3%)

Firmsfirst repurchasing stock within four fiscal years after announcing 1849 (63%)

Firms not repurchasing stock within four fiscal years after announcing 740 (25%)

Firms dropping out of Compustat without repurchasing 359 (12%)

Firmsin the sample 2948 (100%)

Panel B
Year | Tota #firms #firms % of firms % of firms % of firms

Firms | repurchasing not repurchasing not dropping off
in four fiscal repurchasing in four fiscal repurchasing Compustat
years after in four fiscal years after in four fiscal without
announcement years after announcement years after repurchasing
announcement announcement

1985 183 141 21 77% 11% 12%
1986 194 152 20 78% 10% 12%
1987 177 115 39 65% 22% 13%
1988 208 130 51 63% 25% 12%
1989 307 200 92 65% 30% 5%
1990 368 256 87 70% 23% 7%
1991 120 75 37 63% 31% 9%
1992 187 134 37 72% 20% 8%
1993 224 118 68 53% 30% 12%
1994 475 267 149 56% 31% 13%
1995 505 261 139 52% 28% 20%




Tablell
Summary Statistics - Means and Medians

Note: Repurchasers are defined as firms which repurchase within four fiscal years after announcement
(column 2) or within thefiscal year of the announcement (column 3); non-repurchasers are defined asfirms
which do not repurchase within four fiscal years after announcement (column 1). The market to book ratio
is the market value of equity plus the book value of debt divided by the book value of the firm. Market
capitalizationisthemarket value of equity. Operatingincomeisoperatingincome beforedepreciation. The
number of analystsis set equal to zero if the firmis not available on IBES. All explanatory variables are
measured as of the year prior to the announcement. The means are on top, and the medians are below in
parenthesis. The P-values are for t-tests for unequal, unpaired samples and Wilcoxon Rank-Sum tests.

(€ @ (©)
Non-Repurchasers | Repurchasers: Repurchasers: P-Valuefor
within four within one fiscal @) =02
fiscal year ends year end

Number of Analysts 3.00 5.57 6.02 0.00
(0.00) (2.00) (3.00) (0.00)

Number of observations 740 1,849 1,363
Market to Book 1.14 1.48 1.46 0.00
(0.75) (1.08) (1.08) (0.00)

Number of observations 601 1,712 1,278
In Market Capitalization 4.37 4.98 5.06 0.00
(4.25) (4.87) (4.949) (0.00)

Number of observations 625 1,731 1,290
In Total Assets 5.17 5.12 5.21 0.52
(5.16) (4.95) (4.99) (0.49)

Number of observations 685 1,828 1,350
Operating Income / Assets 0.01 0.14 0.15 0.00
(0.04) (0.14) (0.15) (0.00)

Number of observations 648 1,775 1,305
Cash / Assets 0.10 0.10 0.10 0.50
(0.04) (0.04) (0.04) (0.07)

Number of observations 629 1,555 1,144
R&D to Sales 0.31 0.08 0.09 0.00
(0.00) (0.00) (0.00) (0.00)

Number of observations 651 1,813 1,342
(Debt - Cash) / Assets 0.15 0.13 0.12 0.21
(0.11) (0.12) (0.11) (0.18)

Number of observations 627 1,550 1,142
% of Shares Reserved for Stock Options 0.05 0.06 0.06 0.30
(0.00) (0.00) (0.00) (0.00)

Number of observations 675 1,818 1,344
Common Dividend / Operating Income 0.06 0.11 0.12 0.04
(0.00) (0.00) (0.00) (0.00)

Number of observations 647 1,773 1,307
% of Shares Sought in Repurchase 0.06 0.08 0.08 0.00
(0.05) (0.05) (0.06) (0.00)

Number of observations 631 1,543 1,143




Tablelll
The Decision to Repurchase

Notes: Columns 1 through 6 present the coefficients from alogit model where the independent variable is
a dummy variable equal to one if the firm repurchases stock within the 4 fiscal year ends following the
announcement, and zero otherwise. Column 7 presents the coefficients of the logit model where the
independent variable is a dummy variable equal to oneif the firm repurchases stock within the fiscal year
of theannouncement, and zero if the firm does not repurchase within 4 years. Column 8 presentsthe change
in the probability of a repurchase given a one standard deviation change in the independent variable using
the coefficients from column 6. The market to book ratio isthe market value of equity plus the book value
of debt divided by the book value of thefirm. Market capitalization isthe market value of equity. Operating
income is operating income before depreciation. The number of analystsisset equal to zeroif thefirmisnot
available on IBES. All explanatory variables are measured as of the year prior to the announcement. The
intercept isincluded but not presented. The White corrected p-values are in parentheses.

1) (2 ) (4) (5) (6) (7) (8)
Repurchase within four fiscal years after announcement Repurchase Effect of one o
within one movement in
fiscal year after | independent
announcement variable
Number of Analysts 0.06 0.05 0.03 0.06 0.04 0.03 11%
(0.00) (0.00) (0.00) (0.00) (0.00) (0.05)
Market to Book 0.26 0.26 0.39 0.28 0.46 0.37 10%
(0.00) (0.00) (0.00) (0.00) (0.00) (0.04)
In Market Capitalization -0.03 -0.02 -0.05 -1%%
(0.51) (0.61) (0.49)
In Total Assets -0.20 -9%
(0.00)
Operating Income/Assets 6.29 6.09 6.94 12.11 24%
(0.00) (0.00) (0.00) (0.00)
Cash /Assets 0.26 0.23 0.22 0.05 1%
(0.70) (0.72) (0.76) (0.97)
R&D to Sales 0.04 0.04 0.03 -0.18 1%
0.22) (0.24) (0.55) (0.54)
(Debt - Cash)/Assets 0.05 0.25 0.14 -0.17 2%
0.87) (0.41) (0.66) 0.12)
% of Shares Reserved for 4,01 3.48 421 2.65 7%
Stock Options (0.00) (0.00) (0.00) (0.07)
Common Dividend/ 1.04 1.18 121 1.07 26%
Operating Income (0.00) (0.00) (0.00) (0.12)
% of Shares Sought in 6.72 8.44 15%
Repurchase (0.00) (0.00)
Pseudo R? 0.02 0.01 0.03 0.15 0.16 0.17 0.27
Number of Observations 2,589 2,313 2,313 1,987 1,987 1,697 886




TablelV
Abnormal Returns

Notes: Theabnormal returnisthethreeday (t-1tot+1) abnormal return around the announcement of an open
market stock repurchase using the CRSP value-weighted market return and acomparison period of —200 to
—50trading days. P-valuesfromteststhat determineif the mean abnormal returnsaredifferent than zero are
in parentheses. The last row presents the p-value testing for difference between the samples using a t-test
for unpaired and unequal samplesto compare the means, and a F-test to compare the standard deviations.

Mean of Standard Mean of Abnormal Standard Deviation
Abnormal Deviation of Returns of Abnormal Returns
Returns Abnormal
Returns

Repurchase 0.036 0.0899
within four (0.00)
fiscal years
after N=1,758 N=1,758
announcement
Repurchase 0.037 0.0911
within one (0.00)
fiscal year after
announcement N=1,304 N=1,304
No repurchase 0.035 0.0977 0.035 0.0977
within four (0.00) (0.00)
fiscal years
after N=647 N=647 N=647 N=647
announcement
Repurchasers & 0.036 0.0921 0.036 0.0933
Non (0.00) (0.00)
Repurchasers

N=2,405 N=2,405 N=1,951 N=1,951
P-Vauefor 0.83 0.01 0.65 0.04
difference
between
samples
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