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This paper presents a rationale for divestiture consistent with one of the reasons fre-
quently cited by divesting firms, namely, that the firm is undervalued and splitting the firm
into its component businesses will make it easier for the market to value the components
accurately. When firms are undervalued due to unobservability of divisional cash flows, they
may resort to divestiture to raise capital while overvalued firms will use external equity. Di-
versification thus might result in costly future divestiture. Firms trade off this expected cost
of diversification against the benefit of higher levels of cheaper internal capital in deciding
the scope of the firmJournal of Economic Literatur€lassification Numbers: D82, G34,

L22. © 1999 by Academic Press

In the 1990s, corporate divestiture activity has increased substantially. Spinc
a form of divestiture, have increased each year from $4.25 billion in 1992
an estimated $70 billion in 1996As can be seen from Table |, the reasons ac
vanced by companies for divestitures tend to fall into two broad categoties.
is the efficiency gain from selling assets to better users and concentrating on |
businesses. The other is the market's presumed inability to evaluate congl
erates consisting of unrelated businesses. For example, a reason stated ft
recent restructuring of Westinghouse Electric into two units, one in broadcast

* We thank Elazar Berkovitch and Anjan Thakor for extensive comments and discussions on ea
versions of the paper and two anonymous referees whose comments have enhanced the pape
paper has benefited from the detailed comments of Arnoud Boot (editor). We also thank particip
of the finance workshops at the University of Michigan, Duke University, Hong Kong University
Science and Technology, the 1997 European Finance Association Meetings, and the 1998 Ame
Finance Association Meetings for their comments. Ahmet Inci provided valuable research assiste

1 This information is fronBusiness Weeklay 13, 1996.

2 Several firms in our original sample did not state clear reasons for divestiture, other than to «
that the funds will be used for investment purposes or for paying down debt. Such firms are exclt
from Table I.
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TABLE |
Reasons Stated by Firms for Divestiture

Reason stated for divestiture

Type of divestiture Focus operations Firm undervalued Poor performanc
Equity carve-outs 43% 45% 18%
Spinoffs 49% 40% 27%

Note. The sample consists of firms that divested through an equity carve-out or a spinoff dur
1985-1996. The equity carve-out sample consists of 102 fims, and the spinoff sample consists of
firms listed in the Securities Data Corporation database. The sample is limited to divestitures of at |
$50 millions and those in which the parent retains less than 50% ownership. The reasons state
firms for divestiture were obtained from news reports through the Dow Jones News Retrieval Servi
Some firms offered multiple reasons.

(CBS) and the other industrial, is that “[it] satisfies Wall Street, which couldn
figure out how to value a $9.5 billion company with one foot in a TV studi
and the other in a nuclear-waste dump” (Baker, 1996). The same sentimer
echoed in the following analysis of a possible spinoff by Philip Morris of it:
tobacco and food divisions (Kadlec, 1994): In any spinoff, the basic idea is
simplify the company for investors. In the Philip Morris case, a food analyst c:
easily value the food business but be confounded by liabilities associated v
tobacco. So he or she puts a low value on the company. Thus, there seen
prevail the notion that combinations of unrelated businesses are undervalued
the value can be unlocked through a divestiture (see Custatis (1994) for a
discussion).

While there is substantial literature that examines the implications and the €
pirical validity of the efficiency gain hypothesis (for example, see Elitd. (1987)
and Langet al. (1995)), there is very little work that explores the undervaluatio
hypothesis of divestitures. We provide a model that explains why a multi-divisior
firm may be prone to undervaluation and why it might choose to divest a divisi
in the presence of such misvaluation. Any divestiture resulting from potential m
valuation introduces a cost to diversification and, when combined with the c
savings from greater internal capital availability, provides a theory of corpore
scope. Such a theory can explain why the same firm might find it optimal to «
versify even into unrelated businesses at one point in time, though it divests
increase focus at other points in time.

Our theory is developed in the context of a model in which a firm consis
of two divisions. Each division’s cash flow depends on the division’s inhere
“quality,” which may represent, for instance, its competitive advantage. The qual
is unknown to everyone, and the firm’s managers and the market learn about it c
through the firm’s random cash flows. The information current cash flows provi
about future cash flows differs between divisions. One key premise of the mo
is that while the market can observe the firm's aggregate cash flows each per
only management (acting in the interest of current shareholders) gets to obst
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the divisional cash flowdThe firm has a project for which the capital can be raise
in one of three ways: internal capital (retained earnings), external equity capital
divesting a division. The second key premise of the model is that internal cap
is less costly than external equity capital which, in turn, is less costly than rais
capital through a divestiture.

Suppose the division with the more informative cash flows does well and 1
other division does poorly. Management will correctly place a greater weighton
more informative division’s cash flow in updating its quality than they would o
the cash flows of the other division. In other words, management places m
weight on the performance of the well-performing division and discounts the p
formance of the poorly performing division. The market, however, can obsel
only the aggregate cash flows and not the divisional cash flows. Therefore, it
tionally updates the overall quality of the firm as if each division’s performan
were average. Effectively, the market will undervalue the successful division ¢
overvalue the poorly performing division. This results in the undervaluation of t
combined firm.

If the firm now needs external capital for the project, it has to issue undervalt
securities, which increases the cost of capital. Instead, the firm might choos
divest the underperforming division (since it is overvalued) to raise capital. T
signals to the market that the division is overvalued and, in a separating equilibri
the division will be correctly valued. Through divestiture of the division, the firr
gets to raise capital at a fair price but must incur the additional cost of divestitt

In the scenario where the division with more informative cash flows does poo
the firm will be overvalued by the market. In this instance, the firm has no incent
to resort to the more costly method of divestiture to raise capital and will attemp
issue overvalued equity to finance the project. The market recognizes this incer
and, in a separating equilibrium, will correctly value the firm.

As outlined above, the model introduces a cost to diversification based on as
metric information between the market and management that is in the spirit of «
of major reasons offered by companies that divest. Since external equity finan
is more costly than internal capital, there is a benefit from diversification as well
diversification tends to increase available internal capital. Thus, the decision
a firm to diversify or focus in the first place (even in the absence of any syne
from diversification) trades off the expected benefit of lower cost internal capi
against the expected cost of divestiture if the firm is undervalued. The mode
able to explain why firms might choose to diversify at one point in time and th
might choose to focus at another or, equivalently, why one might observe b
diversification and divestiture activities at the same time in an ecoridviodels
based on agency problems are unable to explain such observations.

3 Gilsonet al. (1997) provide evidence that is consistent with the notion that divestitures impro
information available to investors. They find a significant improvement in the accuracy and consel
of analysts’ earning forecasts after divestitures.

4 Some evidence that diversification continued to take place along with refocusing in the 198C
documented in Liebeskind and Opler (1993).
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The model generates several empirical implications, about both a firm’s init
decision to diversify and its subsequent decision to divest. (1) Firms benefit m:
when they can diversify into businesses that are similar in the information cont
of their cash flows. As the divisions become dissimilar in the information conte
of their cash flows, there is an increase in the extent of potential undervaluat
when the more informative division performs well, raising the probability of
costly divestiture. (2) In economies where the cost of raising external equity c:
ital is low, fewer firms will be diversified. As the cost of raising external equity
decreases, the benefit from diversification decreases since internal capital is
valuable. (3) The stock price reaction to a divestiture announcement is posi
since firms divest when they are undervalued by the market. (4) Firms that fo
are likely to invest more than what their conglomerate counterparts invest in t
line of business. Since firms that are more likely to divest are those with lar
investment needs, they balk at issuing a large quantity of undervalued extel
equity and resort to divestitures instead. (5) The greater the dissimilarity betwe
the informativeness of the divisions’ cash flows the greater the (positive) stc
price reaction to a divestiture announcement. This follows from the fact that t
greater the dissimilarity, the greater the undervaluation of the firm. (6) The lik
lihood of divestiture increases as the cost of external equity financing increa
because the difference between the costs of external equity financing and divi
ture decreases. (7) Firms divest poorly performing divisions. Firms that divest h
the more informative division performing well and the less informative divisio
performing poorly. Therefore, the latter division will be overvalued and it is in th
firm’s interest to try to sell the overvalued division though, in equilibrium, the ma
ket realizes this incentive and values the division correctly. While several of the
implications are consistent with reported empirical findings, others are yet to
tested.

Several other explanations have been offered both for why firms diversify a
for why they divest. Our model is in the spirit of Williamson (1975) and Steil
(1997) who stress the importance of internal capital markets in diversified firn
Other explanations include building “deep pockets” to prey on rivals (Montgome
(1994) and Bolton and Scharfstein (1990)), less vigorous competition among
versified firms meeting each other in multiple markets (Bernheim and Whinst
1990), moral hazard (Jensen (1986) and Shleifer and Vishny (1989)), manage
risk aversion (Amihud and Lev, 1981), mitigation of moral hazard due to correlat
signals of managerial effort in diversified firms (Aron, 1988), reduction in cost
capital due to reduction in total risk if investors are unable to diversify on the
own (Bhide, 1990), and the resource hypothesis that argues that excess cap
in production factors leads to diversification if they cannot be sold off at valt
(Penrose (1959) and Teece (1980)).

Rationales for divestitures are fewer. The most common notion is that firr
divest assets that would be better managed by another firm or manager. Me
et al. (1992) propose that managers of poorly performing divisions, fearing jc
loss, impose “influence costs” on the firm, expending resources to influence
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management to allocate resources to keep their divisions operational. One we
minimize these costs is to divest such divisions. Boot (1992) argues that mana
are reluctant to divest because it is an admission of inappropriate prior investn
choices. Therefore, either the board of directors acting on behalf of shareh
ers or a raider could extract value by divesting the poorly performing divisic
Matsusaka and Nanda (1996) suggest that refocusing through divestiture can ¢
as a credible way to commit resources to an industry and prevent entry by riv
Habib et al. (1997) assume that investors are better informed than the mana
ment. By divesting divisions that then trade separately, the price system con\
more information about future cash flows than the single conglomerate stock pr
thereby enabling managers to make better investment dectsidasda (1991)
explains why divestitures could be good news without specifying the source
informational asymmetry. Langt al. (1995) suggest that firms may divest asset
to finance projects, pay down debt, or pay dividends if raising capital through
curity issuance may be too costly due to asymmetric information. While there
some common elements between our model and their hypothesis, the increm
contribution of our paper is that we provide a formal analysis that characterize:
informational asymmetry that makes it optimal for the firm to raise capital throu
a divestiture instead of a secondary offerfng.

The paper is organized as follows. Section | presents the model. Sectio
analyzes the potential misvaluation of a multi-division firm. Section 11l deals wi
the future financing strategy of a firm that has chosen to diversify. Section
deals with the ex ante decision to diversify in light of the potential future costs a
benefits. Section V concludes. All proofs are in Appendix A.

. THE MODEL

The model consists of three dates, 0, 1, and 2. Consider a conglomerate for
at date O that consists of two divisions, labelédand Y.” The divisions have
certain assets-in-place that are expected to produce cash flows at dates 1 &
In addition, divisionX expects to develop a project at date 1. This project wi
require an investment df dollars at date 1 and will produce a cash flowfdt )

5 Gorton and Pennacchi (1993) argue that packaging assets reduces the information advantz
insiders over liquidity traders on account of the lower variance of the returns of the composite sect
Partly, the difference stems from the fact that, in Habital. (1997), the informed traders behave
competitively and do not adjust their trading to account for the greater propensity of multiple pri
to reveal information. The Gorton and Pennacchi (1993) result differs from ours primarily due to t
reasons. In our model, uninformed investors without liquidity needs price the stock, resulting i
potential loss to insiders from asymmetric information. Also, in our model, conglomeration increa
the informational advantage of the insiders.

6 The notion that firms might convert undervalued or “latent” assets into cash to resolve informatic
asymmetry, even if such a process is costly, is advanced in Brennan (1990).

7 Similar results can be obtained in a model with more than two divisions, though the analy
becomes cumbersome.
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Dates: 0 1 2

FIG. 1. Cash flows from assets-in-place of divisipnj € { X, Y}.

at date 2. It is assumed th&{:) is strictly increasing and strictly concave, i.e.,
f’>0andf” <0, and thatf (0)=0. The exact value of will be known only at
date 1. The uncertainty regardimgat date O is characterized by the probability
distribution functiond and the corresponding density functiomith the support
[I, 17. Division Y has no future projeét.

The assets-in-place of each division have some inherent “quality” that represe
the ability of the division to generate future cash flows. For example, quality ¢
be viewed as the firm’s ability to develop innovative products, manufacture t
products efficiently, and market them more effectively than the competition.
particular, the quality can be goo@) or bad B). At date 0, the quality of a division
is unknown to everyone, including the company managefh@titparticipants
have the same prior probabiliéy that divisionj is of quality G.

Figure 1 shows the cash flows generated by the assets-in-place of divigion
dates 1 and 2. If the quality of divisiojis assets-in-place i§, they will produce
a cash flow oH with probability p; or a cash flow ot with probability (1— p;)
atdate 1, wherél > L. Ifinstead the quality i8, the assets-in-place will produce
a cash flow ofL with certainty at date 1. Similarly, if divisiofi’s quality is G,
the assets-in-place will produce an expected cash flotwwith probability p;
or an expected cash flow éfwith probability (1— p;) at date 2, withh > ¢; if
the quality isB, the assets-in-place will produce a cash flow @t date 2. It is
assumed thah and¢ are very large compared 1q the investment required for
division X’s project® It is assumed that the probability distributions of cash flow:

8t is immaterial whether both divisions have projects or only one does. All of the analysis hol
if, for example, both divisions have projects. This assumption merely keeps the analysis simple.

®The idea is that quality is multi-dimensional and difficult for even management to know wif
perfect precision.

10 Cash flowsh and¢ at date 2 should be viewed as expected values of all future cash flows. Th
are significantly larger thahl or L, the date 1 cash flows. The distribution of these future cash flow
is assumed such that the firm cannot raise capital using risk-free debt.
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generated by the assets-in-place of divisions are independent of each othel
over time.

Atdate 1, the uncertainty regarding divisi¥r's project is resolved; specifically,
I, the investment required, becomes known. If the date 1 cash flow is greater
I, the firm finances the project with internal capital and pays out the surplus, if a
to shareholders. If the investmdngéxceeds the date 1 cash flow, the firm must see
external capital. It can raise external capital either through an equity offering
by divesting a divisiori! It is assumed that the value of either division exceeds t
maximum amount of external capital required. The firm may divest either throu
an initial public offering to investors (equity carve-out) or by selling the divisio
to another company or investors through a privately negotiated deal (asset ¢
or sell-off) 22 In either case, we only consider complete divestiture, whereXirm
completely divests itself of a division, without retaining any stake i it.

Both external equity financing and divestitures are costly. In the case of extel
financing, the firm must incur transaction costs such as underwriter, managen
and selling fees, and registration expernidda.addition, as Bhide (1990) notes,
there are several reasons that internal capital is less expensive. Central mat
ment can obtain better information than outside investors about a firm’s proje
and therefore allocates capital more effectively. Since outside investors have
information about the projects, they may charge a higher cost of capital (St
1996)*° Itis assumed that the incremental cost of external financing is proportiol
to the amount raised, and the proportionality constant is denoted by

On the other hand, if a diversified firm chooses to divest a division to rai
capital, it must incur costs such as investment banking fees if the division is be
sold to another company, or underwriting fees and expenses if the divestitur
done through an IP@.In both cases, the firm must expend resources on repul

11 For simplicity, only equity financing is considered in this paper. The analysis holds if the firm
allowed to issue risky debt. We also assume that the investment does not lend itself to project finan

12\We do not explicitly consider spinoffs, where the firm distributes the ownership of the divisit
to its current shareholders on a pro rata basis. The reason is that spinoffs do not generate any c
However, our model can be extended to deal with the firm using the spinoff to get fair valuation of
stock and then raising capital later through an equity offering.

3while considering partial divestiture complicates the analysis, the intuition of our model hols
As will be shown later, when the firm divests, the divested division and the firm are valued corre
by the market. If we allow that the cost of a partial divestiture still exceeds the cost of raising exter
equity, all results hold.

14These expenses can be viewed to some extent as compensation to underwriters for resc
information problems between firms and investors by assessing fair value and certifying the offe
price of securities.

15 One reason all information about a project is not revealed to outside investors may be that reve
sensitive information might put the firm at a competitive disadvantage (Gextradr 1990).

16\e find that the underwriting costs and expenses as a percentage of gross amount issued
sample of 138 equity carve-outs during 1985-1996 are 2.5 to 3 percentage points higher than tho.
similar sized seasoned equity issues. Our sample contained carve-outs with issue size of at lea
million and those in which the parent retained less than 50% ownership. Details can be provide
request.
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financial intermediaries, auditors, and independent experts to certify the va
of the division since there is no market valuation of individual units. Also, i
the market for the division being sold is not competitive, the firm might have
bargain with the buyer and settle for less than what it considers fair value.
addition, there may be internal costs of reorganization. For example, the firm m
formalize contracts that assign patent rights resulting from centralized research
development to the divisions; similarly, it must distribute personnel in centraliz
activities such as accounting, information systems, maintenance, and purchasi
the divisions. Finally, if there is any operating synergy, it will be lost. It is assume
that the net cost of selling a division to finance a project is higher than the c
of raising external capital, especially since the divisions are assumed to be m
larger in size than the project. Specifically, it is assumed that the cost of divest
a division, D, is greater than the cost of raising the maximum required exterr
capital for the projectg(l — 2L). It is also assumed that the net present value c
the project is positive even net of divestiture costs; that {$) > | + D for | €

(L 1]

There is likelihood of informational asymmetry developing between the ma
agement and the market. This arises from the fact that management can obseryv
cash flow generated by each division at date 1 but the market can only observe
aggregate cash flow generated by the fififihe asymmetry between what the two
parties observe is of consequence only if the total cash flow at datd 3i&. In
this case, as will be discussed below, the market’s posterior of the division qua
will be different from that of management. If, however, the total cash flowHs 2
or 2L, the posteriors will be symmetric.

At date 2, final cash flowk or ¢ are realized and the firm liquidates. All agents
are assumed to be risk neutral. The discount rate is zero. There is ho age
problem between management and shareholders, and the goal of the manage
is to maximize current shareholder, wealth. There are no taxes.

II. MISVALUATION AT DATE 1

In this section, we analyze the effect of the informational asymmetry regardi
the firm’s cash flows on the valuation of the firm. Any misvaluation by the mark
affects the cost of external equity capital.

17Until recently, the Financial Accounting Standards Board (FASB) required that companies ref
segment data only if the segments were in different industries (FAS 14). Effective December 1¢
FASB requires that companies report segment data based on “how the chief operating decision nr
of the firm views (and operates) the business” (FAS 131). It must noted that FAS 131 did not exp:
the amount of detail to be disclosed. Moreover, even if complete financial statements for divisions
available, they do not necessarily reveal the divisional cash flows, since it is relatively simple to s
cash flows across divisions through transfer pricing. Shah and Thakor (1987) use a similar assumpti
the context of project financing. Gils@t al. (1997) document that more precise information become:
available after a divestiture (see footnote 3).
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a. Valuation of Firm by Management

Since management observes the cash flows from individual divisions, it cal
lates the posterior probability of divisionbeing of qualityG as follows:

PrG|H) =1,
0;(1— py 1

pro L) = 2GR _ W

1-90p;

Let vj(s;) denote the expected value of the date 2 cash flows generated by

assets-in-place of division j = X, Y, if management observeg, s; € {H, L} at

date 1, wherg; is the date 1 cash flow of division Then,

vj(H) = pjh+ (1 — p))L, 2
vji(L) = ¢jpjh + (1 — ¢ pj)L. (3)

Equation (2) follows from the fact that a cash flow ldf reveals the quality to
beG. In Eq. (3), the management uses the posterior distribution of quality giv
by Eq. (1) to compute;(L). There are four possible states of the world at date
based on whether each division’s cash floiisr L. Letv(s,s,) denote the date 1
expected value of date 2 cash flows generated by the combined firm’s asset
place if management observes si® € {HH, HL, LH, LL}. Then,

v(SkSy) = vx(Sx) + vy(Sy). 4)

The management’s expected value of all the date 2 cash flows, including
generated by divisiolX’s project, isv(s,sy) + f(1).28

b. Valuation of the Firm by the Market

The market only observes the sum of the cash flows of the two divisions.
the aggregate cash flows arél 2or 2L (statesHH or LL), there is symmet-
ric information between the market and the management. Since $tatesnd
L H both produce a total cash flow &f + L, the market cannot distinguish be-
tween the two states and, hence, its valuation of the firm is identical in the
two states. Le¥ (s, + sy) denote the market's expected value of the date 2 ca
flows generated by the assets-in-place of the firm if the market observes ¢
(x+5Sy), (5x+Sy)€{2H, H + L, 2L}. Then,

V(2H) = vx(H) + vy(H) (5a)
V(2L) = vx(L) + vy(L) (5b)

18 As mentioned earlier, if the cash flow at date 1 excdedbe excess is paid out as dividends at
date 1.
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V(H+L)=Pr@ssy=HL |sc+s,=H+L)u(HL)
+Prssy =LH | sc+s,=H+ L)u(LH). (5¢)
The market's expected value of all the date 2 cash flows, including that genere
by division X’s project, isV (s + sy) + f(I).
c. Effect of Informativeness on Misvaluation

It can be seen from Egs. (4) and (5c¢) that the firm will be misvalued by the marl
if statesHL or LH occur. Whether the firm will be undervalued or overvaluec
depends on how informative the cash flows are regarding divisional quality.
formalize this notion, we define a measure of informativeness of the signal in 1
context of our model.

DEFINITION.  The termij = (1 — p;)/(1—6; p;) is defined as thaoisinesof
division j’s date 1 cash flows in revealing the division’s quality.

To see the intuition behind;, observe that

- PrCFj=L|Qualityofj=G)  1-—p;
e PrCFj = L) 1-6jp;’

(6)

As 1 increases, the probability of obtaining a date 1 cash flok dfthe division’s
quality is G, increases. This means that it is difficult to distinguish whether tt
quality isG or B on observing a cash flow df; in other words, the precision of
theL signal decreases. This can be seen more formally by noting that the poste
¢; =0;1j, and therefore, as; increases, the posterigy approaches the prioy .
Hence, the lower the value af;, the greater the informativeness of divisipn
We discuss later ways in which the relative informativeness of divisions may
measured. Without loss of generality, we assume that diviSiaash flows are
more informative; that is,x < Ay.

The following proposition states the condition under which the firm will b
undervalued if the aggregate cash flovHist- L.

PrROPOSITIONL. Suppose the market observes only the firm’s aggregate ca
flows while management observes the divisional cash flows, iftdivision X's
cash flows are more informative about divisional qua(ity < i), the firm will
be undervalued when division X produces H and division Y producés.L
management observes state H L

The intuition is as follows. Management will correctly place a greater weig|
on the more informative division’s cash flow in updating its quality than they wi
place on the other division’s cash flows. The market, however, can observe c
the aggregate cash flows. Therefore, it rationally updates the overall quality
the firm as if each division’s performance is average. Effectively, the market w
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undervalue the successful division and overvalue the poorly performing divisi
This results in the undervaluation of the combined firm.

It must be noted that changesip, which are caused by changejnand p;,
also affect the value of the division, singp; is the probability of the high cash
flow in each period. Therefore, when we analyze the effect of changgs e
keep the divisional value constant by holding the prodygi fixed.

[ll. FINANCING STRATEGY AT DATE 1

This section analyzes the date 1 financing decision of the firm. At date 1,
investment! required for the project is realized. If the firm has enough ca:s
from assets-in-place, it is optimal to fund the project from retained earnings sil
external financing is costly. If retained earnings are insufficient, and dthkés
or LL are realized, the firm will use external equity financing for the exce
cash needed, since in these states there is no asymmetric information bet
the management and the market about the firm’s quality. If stdtesr LH are
realized, however, the firm will be misvalued at date 1. The following analys
focuses on the external financing decision when these states occur and asymn
information exists.

a. Separating Equilibrium

In this sub-section, we investigate the conditions under which a separating e
librium exists; that is, the firm’s financing choice reveals the realized state to
market.

Suppose statél L is realized. The firm is now undervalued (Proposition 1)
Therefore, if it seeks external equity financing, it has to bear not only the c
of external financing: but also the cost of undervaluation. If the latter cost i
high enough, the firm may prefer to raise the excess capital required throi
a divestiture. It has the incentive to divest divisignwhich is overvalued. This
follows from the fact that divisiolY produced a low cash flow but the market value:
it at the “pooled value.” Of course, in equilibrium the market would recognize th
incentive and value divisiol, and hence the firm, correctly.

This suggests the possibility of a separating equilibrium in which the firm
nances the project by divesting divisiwnn stateH L but resorts to external equity
financing in staté H, and the market infers the realized state correctly. A necess:
condition for such an equilibrium to exist is that the firm does not have the incent
to deviate and raise external equity financing if stdte occurs. To derive this
condition, observe that if the firm divests divisidhin stateH L and the market
correctly infers the state, the expected value to current shareholders is given |

v(HL)+ (1) — E(l) — D, @)

whereE(l)=1 — (H + L) is the excess external capital required in stdle or
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LH. If, on the other hand, the firm resorts to external equity financing, in t
proposed separating equilibrium, the market presumesilstateas occurred and
hence the firm will need to sell a fracti@nof the firm to raiseE(1):

(1+)E(l)

YT UCHY + () ®

Therefore, the expected value of cash flows to current shareholders is given b
A —a)[v(HL) + f(I)].

For the firm not to resort to external equity financing in stdte, it is necessary
that the above expression be less than expression (7)

v(HL)+ f(1)—E(l)—=D = (1 —oa)[v(HL) + f(1)].
Equivalently,
alv(HL)+ f(1)] - E(l)— D >0. 9

Another necessary condition for the existence of the separating equilibriun
that the firm not have the incentive to divest divisigrin stateL H. Given the
structure of the model, this condition is easily satisfied. If the firm sells divisic
Y in stateL H, the division is sold at a loss. This follows from the fact that the
management’s estimate of divisidfis quality is higher than that of the market
since the market believes that the date 1 cash flow of divisias L while the
management knows that it . In addition to the cost of undervaluation, the firm
also has to bear the higher divestiture cBstompared to the cost of external
equity financing. Therefore, the firm will never resort to a divestiture of divisio
Y if it has observed stateH .2°

The following proposition formalizes the above discussion. The equilibriul
concept used is the sequential equilibrium of Kreps and Wilson (1982). Note t
the proposition states the market belief for the out-of-equilibrium move of divesti
division X.

PROPOSITION2. Suppose conditiof®) is satisfied and the total cash flow of the
firmis H+ L < |. Then there exists a uniqy# outcomé separating sequential
equilibrium that satisfies the Cho—Kre#987)criterion in which:

(i) If management observes state LH, it will finance the project throuc
external equity.

191tis assumed that the cost of external equity financiisa linear function of the capital required,
rather than the amount raised.

20Note thatD is not a signaling cost. Even D =0, a signaling equilibrium will exist in which
Division Y is divested. The divestiture coBt provides us with the realistic result that firms will not
always divest when faced with even the slightest undervaluation.
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(i) If management observes state HL, it will divest division Y and finan
the project.
(i) The market beliefs are as follows:
(a) If external equity financing is observed, the realized state is LH.
(b) If divestiture of division Y is observed, the realized state is HL.
(c) If divestiture of division X is observed, the realized state is LH.

b. Pooling Equilibrium

In situations where condition (9) is not satisfied, pooling equilibria might exi
in which the firm raises capital through the same technique (external equity
divestiture) irrespective of whether stédé. or statel H occurs. The mostintuitive
of these pooling equilibria is the one in which the firm always raises capital throt
external equity financing irrespective of whether stdtie or LH occurs. It will
be shown (see proof of Proposition 3) that pooling equilibria in which the fir
always resorts to divestiture to raise capital do not exist. We analyze below
pooling equilibrium in which the firm always uses external equity financing |
raise capital.

Consider a pooling equilibrium in which the firm always issues equity to finan
the project and where the market believes that the firm will divest divigionly
if state H L obtains and will divest divisiorX only if stateLH obtains. In this
case, the fraction of the firm to be sold to investors is given by

, 1+ E(l)
T VH+ L)+ ()

In this equilibrium, if statel H obtains, the firm has no incentive to deviate fromn
the equilibrium strategy for three reasons. First, the equilibrium strategy allo
the firm to sell overvalued securities (Proposition 1). Second, if it deviates &
sells off divisionY, the market assumes that staté obtained and hence will
undervalue divisiorY; if it deviates and sells off divisioiX, the market still only
values the division fairly. Finally, the cost of divestiture exceeds the cost of equ
financing.

If stateH L obtains, the firm will not deviate from the equilibrium strategy if

(10)

(1 — o) u(HL) + f(1)] > v(HL) + f(1) — E(I) — D. (11)

The left-hand side of condition (11) is the expected value of date 2 cash flow:
current stockholders if the firm issues external equity; the right-hand side is
expected value of date 2 cash flows to current stockholders if the firm deviates fi
the equilibrium strategy and sells off divisiof) resulting in the market belief that
stateH L has obtained (same as expression (7)). Condition (11) can be writter

&[u(HL) + f(1)] — E(1) = D <O. (12)

Note that the firm has no incentive to divest divisi®nin stateHL since the
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division will be undervalued, given the market’s belief that staké has occurred
if it observes the divestiture of divisiok. The following proposition describes
the pooling equilibrium.

PROPOSITION3. Suppose conditioflL2) is satisfied and the total cash flow of
thefirmis H+ L < |. Then, there exists a unig(i@ outcomeyssequential pooling
equilibrium that satisfies the Cho—Krefls987)criterion in which the firm uses
external equity financing to fund the project. The market’s beliefs are

(i) If external equity financing is observed, the realized state is HL with
probability equal to PtHL | H + L}.

(i) If divestiture of division Y is observed, the realized state is HL.

(iii) If divestiture of division X is observed, the realized state is LH.

Comparing Egs. (8) and (10), it can be seendhaty’; that s, the fraction of the
firm to be sold to raise external equity is greater in the separating equilibrium. T|
follows from the fact thav(LH) < V(H + L); v(LH) is the lowest value of the
date 2 expected cash flows generated by the firm’s assets-in-placéA¢Hile L)
is the market's estimate of the average value of the date 2 expected cash fl
generated by the firm's assets-in-place, given that market has obdéryed.
The fact thatr > o/ implies that it is possible for both conditions, (9) and (12), tc
be simultaneously satisfied. In this case, both the separating equilibrium descri
in Proposition 2 and the pooling equilibrium described in Proposition 3 can ex
simultaneously. For simplifying the analysis, it is assumed that if conditions (
and (12) are both satisfied, the separating equilibrium reZults.

c. Effect of Investment Level on the Mode of Financing

The cost of undervaluation in stakéL is increasing in the investment leviel
Therefore, the value df will have an impact on the mode of financing the project
Recall that a divestiture results in a separating equilibrium in which the divisic
and the firm are correctly valued. The next proposition shows that in idtatef
the internal cash flow is insufficient to fund the project, the firm resorts to exterr
equity at relatively low levels of and to divestiture of divisiolY whenl is high.

In stateL H the firm uses external equity financing irrespective of the investme
level.

PrRoOPOSITION4. Suppose the total cash flow of the firm istHH. < |. Then
there exists an investment levélduch that for 1< | *, the pooling equilibrium of
Proposition3 results and for | > 1 *, the separating equilibrium of Propositich
results. In other wordgfor | < 1*, the firm uses external equity financing to finance
the project irrespective of whether state HL or LH resufts | > | *, it raises
capital through divestiture of division Y if state HL results and through extern:
equity if state L H results.

21 Note that if condition (9) is not satisfied, condition (12) is always satisfied, and hence a pooll
equilibrium results.
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In the above proposition, at the threshold level of investménthe wealth
of current shareholders from selling off divisidhjust equals their wealth from
using external equity financing. In other wordi$ s the investment level at which
condition (9) is satisfied as an equality; ke.,

a(1*)[v(HL) + f(1")] — E(1*) = D = 0. (13)

At an investment of *, the cost of undervaluation in statel just equals the cost
differential between a divestiture and external equity financingl Ascreases
beyond|*, the cost of undervaluation keeps increasing, making it even mc
attractive to divest divisiofy. Similarly, if | is less tharl *, the cost differential
between a divestiture and equity financing is lower than the cost of undervalua
in stateH L, resulting in external equity financing of the projétt.

d. Implications
The above analysis generates several empirical implications.
Implication 1. The stock price reaction to a divestiture is positive.

Since the firm resorts to a divestiture only in stéte, inwhich itis undervalued,
the stock price of the firm should rise upon announcement of a divestiture. A sim
result is derived in Nanda (1991) and Boot (1992 his implication is consistent
with the empirical evidence on several types of divestitures. Among studies t
find positive stock price reactions for selling firms at divestiture announceme
are Rosenfeld (1984), Jain (1985), Klein (1986), tital.(1987), and Sloviet al.
(1995). Schipper and Smith (1986) and Slogtral. (1995) find a similar result for
parent companies that execute equity carve-outs. Studies that find positive s
price reaction for parent companies at the announcement of spinoffs are Schi
and Smith (1983), Hite and Owers (1983), Rosenfeld (1984), and Sét\éh
(1995). A related implication, given the positive stock price reaction, is that firr
that focus will out-perform other firms in the year that they increase their foct
Comment and Jarrell (1995) find evidence that is consistent with this implicati
They find that firms that increased their focus by 0.1 (using the Herfindahl ind
have aradditionalstock return of 2.9% in the year they changed their focus.

220ur assumption that date 2 cash flows are very large compared to the investment required en
thatl* <.

23 condition (13) defines* given our assumption that a separating equilibrium results if it exists eve
if a pooling equilibrium also exists. If we make the alternative assumption that the pooling equilibri
results when both exist,* will be defined by the equality of condition (12). The nature of our result:
is unaffected by how* is defined. Also, note that there exists an investment level, as defined by
equality of condition (12), above which only a separating equilibrium exists. Thus, our assumpt
that a separating equilibrium results if it exists even if a pooling equilibrium also exists is not criti
to any of our results.

24|n Boot (1992), announcement of antualdivestiture is good news as it indicates the sale of the
unit to a manager who can extract more value while the announcementraéationto divest is bad
news as it indicates a mistake has been made in investing in the unit in the first place.
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Implication 2. Firms that divest and thereby become focused will invest mo
than firms that stay diversified.

This follows from Proposition 4, which shows that firms that divest have great
investment needs. It is to avoid the huge loss due to undervaluation from issu
large amounts of external equity that the firm chooses to divest. When investm
needs are smaller, they can be met through internal cash reserves; even i
reserves are insufficient, the cost of undervaluation may not be large enoug
offset the cost differential between a divestiture and external equity.

Implication 3. Firms divest poorly performing divisions.

The division that is divested, divisiov, is the division that is overvalued be-
fore the divestiture announcement. But the reason for divesting is that the firn
undervalued, which happens only if the less informative divididras performed
poorly. Hence the division that is divested is the one that has performed goorl
This resultis similar to that obtained by Meyaral.(1992) except that they rely on
influence costs to obtain it. There is some indirect evidence that is consistent v
this conclusion. John and Ofek (1995) find that the operating margins of firms t
divest improve even in the year of the sale. If one assumes that there was ins
cient time to implement changes to the remaining lines of businesses and reay
benefits, this suggests that the asset that was sold was performing poorly. Givel
difficulty of measuring divisional performance, the lack of direct empirical data
not surprising. However, companies often cite poor performance as a reason
divesting a division. In our sample of equity carve-outs in Table I, 18 of the 1(
firms stated poor performance as the sole reason for divestiture while 8 more c
it as one of the reasons.

Proposition 4 also has implications for the announcement effect of equity issu
There are two situations in which an equity issue is observed in our model. |
is less tharl *, there will be a pooling equilibrium in which the firm issues equity
irrespective of the state, and hence there will be no stock price reactibns If
greater than *, the firm issues equity only if it has observed staté, and hence
there will be a negative stock price reaction. On average, therefore, there will k
negative stock price reaction to an equity issue. This is consistent with the empiri
evidence on equity issues (see Smith (1986) for a survey of this literature).

It is interesting to investigate whether the stock price reaction to a divestitt
announcement is related to how dissimilar the two divisions are, particularly
light of the recent literature on focus. In our model, dissimilarity is characterize
by the relative informativeness of the cash flows of the two divisions. Recall t
informativeness is characterized by the parametej € { X, Y}. Therefore, one

25Slovinet al.(1995) find a value decrease for the competitors of the carved-out entity. They interp
this as support for the view that the divested division in an equity carve-out is overvalued. It must
mentioned, however, that they find the opposite result for spinoffs.

26 Hite et al. (1986) also report that firms often state that the reason they are selling a divisior
because of poor performance.
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way to investigate the effect of changes in relative informativeness is to keep, -
Ax fixed and varyiy. As discussed in Section Il, however, changesiirdue to
unconditional changes i, and p; will also change the value of divisiop at
date 1, given by

0 pih + (1 —0;p;)e. (14)

If A« is held constant andly is increased by increasing bath and py, division

Y becomes larger with respect to divisign Therefore, the undervaluation of the
firm increases, partly due to the fact that relative informativeness has incres
and partly because the relative size of divisibhas increased. To control for this,
we examine the effect of changes in informativeness while keeping the divisio
value constant by holding the prod#gip; fixed.

PROPOSITIONS.  Supposé@; pj, j € {X, Y} are constants. Then the stock price
reaction to a divestiture announcement is increasinghif— A). In other words
as relative informativeness of the divisions diverghs stock price reaction to a
divestiture announcement becomes more positive.

One way to interpret the above proposition is as follows. In our model, the deg
of unrelatedness is measured by the relative informativeness meagure. ).
A firm with a high (., — Ax) becomes more focused following a divestiture tha
a firm with low (y — 14). With this interpretation, the following implication is
obtained.

Implication 4. The stock price reaction to the divestiture announcement
increasing to the extent that the divestiture increases focus.

John and Ofek (1995) provide evidence consistent with this implication. Th
find that the divesting firm’s abnormal equity return around the divestiture &
nouncement is significantly positively related to the change in focus (measu
by the sales-weighted Herfindahl index) in the year of the divestiture. [alaly
(1997) report significant value creation around the announcement of cross-indu
spinoffs only, a finding that is consistent with the implication. The implication fo
lows directly from the fact that the misvaluation is positively related to the dive
gence of the divisions’ informativenedsConsistent with this, Berger and Ofek
(1995) find evidence suggesting that conglomerates with higher relatedness
measured by the divergence in the two-digit SIC codes of the divisions) betw:
their divisions tend to be less undervalued.

It must be noted, however, that there is no study that we are aware of 1
directly uses relative informativeness as a measure of relatedness. One we
measure the relative informativeness of a firm'’s current cash flow in predicting

27 Since divisional cash flows are uncorrelated in our model, this result suggests that a more ay
priate measure of divisions’ relatedness is their relative informativeness and not the correlation bet
divisional cash flows.
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future cash flows is to measure the sensitivity of stock price to earnings surpris
Since the stock price is the present value of future cash flows, its sensitivity
earnings or cash flow surprises measures the informativeness of the firm’s c
flows. Divisional informativeness can be proxied by the sensitivity of stock pric
of firms in the same industry to earning surprises. Our model would predict that
greater the disparity in this measure of informativeness between the division:s
the divesting firm, the more positive the stock price reaction to the announcem
of the divestiture.

Many of the implications of our misvaluation hypothesis are consistent with t|
efficiency hypothesis, namely, that there is value created by transferring asse
those that can manage them better. In particular, the implications that stock p
reaction to divestitures is positive and greater for focus-increasing divestitures
that firms divest poorly performing divisions are consistent with both hypothes
Implication 2, that firms that divest will invest more than firms that stay diversifie
does not necessarily follow from the efficiency hypothesis. Therefore, if we fil
that total investment in the divested firms increases compared to the investn
before divestiture, it would be consistent with the misvaluation hypothesis.
the extent that firms make truthful announcements about the reasons for dive
ture, we expect this effect to be stronger in the sample of divestitures where
least one of the stated reasons is misvaluation. An additional way to distingu
between the two hypotheses would be to regress the stock price reaction tc
vestiture announcements against the measure of informativeness suggested :
while controlling for conventional measures of focus based on the Herfindahl inc
(John and Ofek, 1995) or SIC codes (Berger and Ofek, 1995). The misvaluat
hypothesis would predict a significant relation between the informativeness m
sure and the stock price reaction to divestiture announcements, especially in
sample of divestitures where at least one of the stated reasons is misvaluatior

IV. THE DECISION TO DIVERSIFY AT DATE O

In the previous sections, we assumed that the firm became a conglomera
date 0 and examined the effect of misvaluation on its decision to divest at &ate
The expected costs of future (date 1) financing costs may playceamentalole
in the firm’'s decision to diversify and become a conglomerate at date 0. In tl
section, we analyze the effects of expected future financing costs on the fir
decision to diversify at date 0. Such an analysis sheds some light on the role
internal capital markets in the decision to diversify in the first place.

To highlight the effect of financing costs on the decision to diversify, we assur
that there is no net synergy (synergy minus cost of merger) betweenXiramsl

28\We analyze a model with an investment need in one period only (date 1). The results of 1
section would be qualitatively unchanged if we introduced investment needs at more than one dat
in Section IIl (d)).
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Y at date 0 and ignore other benefits from the merger. At date 0 Xioan either
choose to stay focused or diversify by merging with fiyrmif it stays focused, it
will have less internal cash available at date 1 and therefore is more likely to n
costly external equity financing. If the firm diversifies, the need for costly exterr
financing is reduced. However, in some states of the world it will be undervalt
and, if the need for investment capital is high, it will resort to a costly divestitu
of division Y to raise capital. In our model, the firm’s decision to diversify o
focus at date 0 will be based on minimizing the expected costs of raising cag
at date 1. Note that the possibility of misvaluation does not play any direct r
in this decision at date 0 since the expected cost of issuing undervalued equi
fully offset by the expected benefit from issuing overvalued equity. Misvaluatic
however, can affect the method of financing at date 1 and, hence, its effect or
date 0 decision to diversify will be only through its effect on the choice of financi
method, since the two alternatives have different ctsts.

Let AK denote the difference in the expected date 1 cost of financing if the fi
stays focused as compared to if it diversifies (see Appendix B for the express
for AK). Management chooses focusAK < 0 and diversifies ifAK > 0. We
investigate below how the informativeness meas#jeafd the cost of external
equity financing ¢) affect AK and the hence the incentives to focus or diversif
at date 0.

We first analyze the effect of informativeness&K . As in the case of Propo-
sition 5, we hold constargtj p;, because unconditional change®jrand p; can
also affect the value of the divisionat date 0, given by

0;pj(H +h)+ (1 —6;p;)(L + 2). (15)

If divisional value changes as informativeness changes, the size of the pro
relative to that of the firm also changes. As before, to control for this, we analy
the effect of changing informativeness while keeping the divisional values const
by keeping the produd; p; fixed and varyingp;. In the following proposition,

we investigate the effect of the relative informativeness of the divisions by keep
the informativeness of divisioX (L) constant while increasing that of division
Y(1y). Note that as., increases, the informativeness of that division decreast

29 One might argue that the firm can avoid the cost of divestiture at date 1 by simply raising capitz
date 0, when there is no informational asymmetry. While we have not modeled this possibility, iss
such as agency problems and asymmetric information problems at the divisional level might preve
firm from raising capital earlier than needed. Even within the context of our model, it may not alwe
be optimal to raise external capital at date O to meet the largest investment need that might ari
date 1. Since external financing is costly, and investment needs are uncertain, firms have the ince
to delay raising external equity until date 1. The only benefit of issuing equity at date O is that it redL
the expected date 1 divestiture cost. The marginal cost of a dollar of external financjranis the
marginal benefit depends on the extent to which internal capital reduces the probability of divestit
As long as this benefit decreases sufficiently as the amount of internal capital increases, there w
an equilibrium with divestitures and our results hold.
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This enables us to maintain the assumption, made without loss of generality,
division X is more informative than divisioM.

PROPOSITIONG. Suppose®; p;, j € {X, Y} are constants. Therfor a given
Ax, AK is decreasing if.y. In other words for a given size of assets-in-pladae
firm is more likely to stay undiversified as relative informativeness of the divisio
diverges.

If Ay =21y, it is clearly optimal to diversify at date O since there is no cos
to diversification. Whether focusing is an optimal decision for a s€hpfiy}
depends on the parameters, especially the probability of ktatand the values
of c andD. If the parameter values are such that it is optimal for the firm to n
diversify for some values ofy > A4, then Proposition 6 shows that it is optimal
to remain undiversified it is greater than some threshold value and it is optimz
to diversify if 1y is less than the same threshold value. The intuition is that
the informativeness of the divisions diverges, the firm will be forced into a cost
divestiture at date 1 if statel L occurs, even when external financing needs ar
not that high, in order to avoid selling undervalued equity. As the likelihood of
costly divestiture increases, the firm’s incentive to remain focused incréases.

We next investigate the effect of changes in the cost of external financing on
diversification decision. The following proposition shows that &screases, the
firm resorts to a divestiture for lower external financing needs.

ProPOSITION7. (d1*/0dc) < 0. In other words as the cost of external equity
financing increaseghe level of investment at which the firm resorts to a divestitur
in state H L decreasesnaking it more likely that the firm will divest.

As c increases, the firm finds it less attractive to stay in a pooling equilibriul
and issue undervalued equity if statd. occurs. An implication of this result is
that the stock price reaction on announcement of equity issues for firms with h
costs of external financing will be more negative. This is becausdnaseases *
decreases, increasing the probability of a separating equilibrium which increa
the information content of the announcement.

ProPOSITION8. In markets where the cost of external equity financing is low
firms are more likely to stay focused.

The intuition behind this result is straightforward. It can be seen from Eq. (B
thatifc=0, AK is negative. It = 0, there is no cost to external equity financing,
and hence there is no benefit to diversification. By continuity, this will be tr
for some range o€ close to zero. This result is consistent with Bhide’s (1990
argument that one of the reasons for the reversal of the diversification wave of
1960s and 1970s is the increased efficiency of the capital markets.

30 Our model also implies that the propensity to diversify increases with the correlation of divisior
cash flows. If the correlation increases, the probability of sthitesor LH occurring decreases, thus
reducing the expected cost of divestiture at date 1. This increases the incentive to diversify at dat
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V. CONCLUSIONS

This paper presents a reason for divestiture that is based on asymmetric ir
mation. Specifically, it argues that if the market cannot observe divisional c:
flows but only aggregate cash flows, firms will be misvalued. When firms ne
external capital and they are undervalued, they may find external equity caf
too expensive and may resort to divesting to raise capital. In addition to provid
a formal argument for one of the commonly stated reasons for divestiture,
model also provides several empirical implications pertaining to the decision
divest:

e The stock price reaction to a divestiture announcement is positive since fir
divest when they are undervalued.

e The greater the dissimilarity in the informativeness of the divisions’ ca:
flows, the greater the positive stock price reaction to a divestiture announcem

e Firms that focus are likely to invest more than what their conglomerate cot
terparts invest in that line of business.

e Firms divest the poorly performing divisions.

While the formal model deals with divestitures that raise capital, the moc
and its results can also be easily extended to spinoffs in which no capital is rai:
Suppose spinoffs are less costly than other forms of divestiture, which is likely sil
other forms involve finding a buyer while a spinoff is to the firm’s stockholder
Now an undervalued firm might wish to do a spinoff even if does not need capi
immediately. It does so to get correctly valued for future external capital nee
The reason a separating equilibrium could be sustained is that overvalued fi
do not benefit by mimicking this behavior since divestiture leads to symmet
information in the future, which is not to their advantage.

In the paper, we suggest that informativeness can be empirically measure
the sensitivity of the stock price to earnings surprises and that this would allow
adirect test of the misvaluation hypothesis. In addition, we argue that the result
firms that focus are likely to invest more than what their conglomerate counterp
investin that line of business can be used to distinguish the misvaluation hypoth
from other theories of divestitures.

Since divestiture is a costly method of financing, our theory provides a cost
diversification which firms must trade off against any advantage of diversificatic
In our model, we consider the cost saving from the availability of additional interr
capital as the benefit of diversification. Such a trade-off provides the followi
testable implications:

e Firms benefit more when they diversify into businesses that are similar in-
information content of their cash flows.

e In economies where the cost of external equity capital is low, more firms w
be focused. As the cost of raising external equity decreases, the benefit to div
fication decreases since the resulting additional internal capital is less valuabl
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APPENDIX A

Proof of Proposition 1. It can be seen from Eq. (5c) that(H +L) is a
weighted average af(H L) andv(L H). Therefore to show that the firm is under-
valued whentherealized statéHd_, it only needsto be shown thetH L) > v(LH)
if Ax <Ay. Using Eq. (4)

v(HL) = pxh + (1 — px)€ + ¢y pyh + (1 — ¢y py)¢, and

v(LH) = ¢xpxh+ (1 — dxp)l + pyh +(1- py)£~
Hence,
v(HL) —v(LH) = [(1 — ¢x) px — (1 — ¢y) pyl(h — €)

1-—06y 1-0y :|
= — h—2),
|:1_'9xpx * 1—9ypypy ( )

substituting fogp; from Eq. (1). Thereforey(H L) > v(L H)iff (1—6x/1— 6y px) Px
> (1—6y/1—6ypy)py. Subtracting both sides from 1, we gefHL) > v(LH)
iff (1—px/1—6xpx)<(1—py/l—06ypy). m

Proof of Proposition 2!

ExistenceGiven the proposed equilibrium beliefs, the firm has no incentive t
deviate from the equilibrium strategy and raise capital through external equity
stateH L has occurred, given condition (9). If it deviates and divests diviXipit
still incurs the cost of divesting, but divisioX is undervalued since market belief
is that statd_ H has occurred.

If stateL H has occurred, the expected cash flow to current shareholders if |
firm uses external equity financing is

o(LH) + (1) = (L+ 0)E(1).

If the firm deviates from the equilibrium strategy and divests divi3{pthe market
infers that statd.H has occurred and the expected cash flow to current sha
holders is

o(LH) + f(1)— E(1) — D.

SinceD > c¢(I —2L) > cE(l), thereis noincentive to divest divisiof If it divests
division, this division will be undervalued since the market’s beliefs are that ste
H L has occurred. Therefore, the expected cash flow to current shareholdersiis |
less than what can be obtained by selling diviskarHence the firm uses external

31 The proofs we provide for Propositions 2 and 3 are for Perfect Bayesian Equilibrium (PBE). .
shown by Fudenberg and Tirole (1991), the sets of PBE and sequential equilibria coincide if e
player has at most two types or there are two periods. Our model satisfies both conditions.
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equity financing if staté H has occurred. This proves the existence of the propos
separating equilibrium.

UniquenessTo prove that the proposed equilibrium is the unique separati
equilibrium, consider other possible separating equilibria. Clearly no separat
equilibrium in which the firm uses external equity financing in stdte is sus-
tainable. In this equilibrium, the firm will use external financing even in dt&ie
since it can issue overvalued equity whichis also a cheaper way to raise capital
a divestiture. Similarly, no separating equilibrium is sustainable in which the fil
divests either division to finance the project in statd. Consider the separating
equilibrium in which the firm divests divisiopin stateL H and divisiork in state
HL (the only possibility since we just showed that no equilibrium is sustainat
in which external equity is used in staltélL ). This equilibrium can be ruled out
using the Cho—Kreps criterion. Consider the off-equilibrium path belief if the fir
issues external equity. The worst market belief from the firm’s perspective in st
L H is that the market associates external equity with dt&teas this results in the
lowest equity value. Even in this case, the firm that has observed dthiebetter
off deviating from the equilibrium strategy and issuing external equity since it
a cheaper option than a divestiture. Therefore, no separating equilibrium exis
which the firm divests either division in stalteH .

This leaves only the separating equilibrium in which the firm sells off divi¥on
in stateH L and resorts to external equity financing in staté with corresponding
consistent market beliefs. We show that this equilibrium cannot exist since both
necessary nonmimicry conditions cannot be satisfied simultaneously. For the
to not divest divisionX in stateL H the following condition needs to be satisfied:

v (H) +vy(H)+ f(1) — E(1) = D < vx(L) + vy(H) + (1) — (1 +c)E(I).

The left-hand side is the expected cash flows to current shareholders if the |
deviates from equilibrium strategy in stdtéd and divests divisiorX. Division

X is valued by the market under the assumption that the division produced a c
flow of H at date 1 since it is being sold at the market price, while dividda
valued at its true valuey(H). The right-hand side is expected cash flow to currer
shareholders if the firm stays with the equilibrium strategy and sells equity. T
condition reduces to

vx(H) — vx(L) + cE(l) < D. (A1)

On the other hand, if the firm observes stdte and deviates from the equilibrium
strategy to sell equity, it must sell the fraction

(1+0)E(l)
vx(L) +uy(H) + (1)

o=

For the firm not to deviate by selling equity if it observes stdte, the following
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condition must hold:
(1 —a)[vx(H) + vy(L) + T(1)] < vx(H) +vy(L) + f(I)— E(l) - D.

The left-hand side is the expected cash flow to current shareholders if the f
deviates and sells equity. The right-hand side is the expected cash flow if follo
the equilibrium strategy and divests divisih This condition reduces to

afvx(H) +vy(L) + £(1)] — E(I) > D. (A2)
Together conditions (A1) and (A2) imply that
afvx(H) +vy(L) + ()] > vx(H) — vx(L) + (1 + ) E(I).
Substituting forr"and rearranging terms, this condition reduces to

(L +)E(D[vy(L) = vy(H)]
> [ox(H) = vx(L)][vx(L) + vy(H) + (1) = (1 + )E(I)].

The first term on the right-hand side is clearly positive; the second term is posit
because the project is assumed to have positive net present value. The term il
square brackets on the left-hand side is negative. Therefore, both conditions (
and (A2) cannot be simultaneously satisfied. Hence the separating equilibri
where the firm divests divisioX in stateH L and sells equity in stateH does
not exist. This proves the proposed separating equilibrium is the unique separa
equilibrium. =

Proof of Proposition 3.

ExistenceGiven the proposed equilibrium beliefs and condition (12), the firr
has no incentive to deviate from the equilibrium strategy and raise capital by
vesting divisionY in stateH L. It has even less incentive to deviate by divesting
division X, since divisionX will be undervalued given the proposed beliefs. The
firm also has no incentive to deviate from the equilibrium strategy and raise cap
by divesting divisionX in stateL H. By doing so, it loses the benefit of overval-
uation in equilibrium in addition to incurring the additional cost of divestiture. |
has even less incentive to deviate by divesting divisiosince the division will
be undervalued. This proves the existence of the proposed pooling equilibriun

UniguenessThe other two types of pooling equilibria involve the firm divesting
adivisionirrespective of which state obtains. Consider first the pooling equilibriu
in which the firm always divests division. If stateL H obtains, divisiorY is being
sold at a discount if the firm follows the proposed equilibrium strategy. If it deviat:
to selling equity, the worst that can happen is that it will be correctly valued (if tf
market belief is that selling equity implies stdtél) and will incur the lower cost
of equity financing. If the market belief is that selling equity implies stdte,
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the firm gets to issue overvalued equity and is even better off. Thus the firm v
deviate from the equilibrium strategy in stdté, breaking the equilibrium.

Consider now the pooling equilibrium in which the firm always divests divisio
X. If state HL occurs, divisionX is being divested at a discount if the firm
follows the proposed equilibrium strategy. By the same logic as above, it pays
firm to deviate and sell equity irrespective what beliefs the market holds for tl
action. Thus this equilibrium is also not sustainable. Therefore, the equilibriurr
Proposition 2 is the unique pooling equilibriuna

Proof of Proposition 4. The outline of the proof is as follows. Suppose the
left-hand side of condition (9), which is the sufficient condition for the existen
of the separating equilibrium, is strictly increasinglinThen, given that * is
the | that equates the left-hand side of (9) to zero, it follows that condition (9)
satisfied forl > |1* and, hence, a separating equilibrium exists in this rande of
The monotonicity also implies that condition (9) is not satisfiedifer| *. But if
condition (9) is not satisfied, condition (12), the condition for the existence of t
pooling equilibrium, must be satisfied. To see this note éhat«, from Eqs. (8)
and (10). Hence the pooling equilibrium exists fok | *.

It only remains to be shown that the left-hand side of condition (9) is strict
increasing inl . Denote the left-hand side of condition (9) oy Then, substituting
for « from Eq. (8),

w=(1+c)E()Z — E(1) — D,

where

v(HL) + f(I)

z v(LH)+ f(1)

Differentiating Z with respect td , we have,

9Z  wv(HL)—wv(LH) _, . /
T = LAY T2 f'(1) <0, sincev(HL) > v(LH)andf" > 0.

Differentiatingw with respect td ,

22_1:) =1+c)z +(1+c)E(I)% -1> (1+c)[Z -1+ E(I)E;—IZ}.
Hence, §w/d1) > 0 if the term in the square brackets is positive. Since
dZ7] wv(HL)—wv(LH) e E()f(1)

[Z_H E(I)a_l} ~ o(LH) + f(1) [1 v(LH) + f(l)]’
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and the first ratio on the right-hand side is positive, it remains to be shown that
term in the square brackets is positive.

Sincef isconcave and (0)=0, f(I1)/1 > f'(1). Also, sinceE(l) < I, f(I) >
E(1)f’(l), and it follows that the term in the square brackets is positime.

Proof of Proposition 5. The value of the firm before the announcement o
divestiture isV (H + L), and its value after is(H L) since divestiture signals state
H L (Proposition 3). Therefore, the stock market reaction to a divestiture annol
cementis {(HL)—-V(H + L)]/V(H + L)]. From Egs. (4) and (5c) it follows
that

w(HL) = V(H + L) = Pr{s,s, = LH | 5, + 5, + H + L)}[v(HL) — v(LH)].

However, since

Pr(LH)
Pr(HL) + Pr(LH)
_ Oy Py(1 — 6xPx)
Ox Px(1 — Oy py) + Oy py(L — Oy px)’

Priss, = LH s+ =H+L}=

it is a constant given tha; p;, j € {X, Y} are constants. It can be seen from the
proof of Proposition 1 and the definition ®f in Eq. (6) that

w(HL) = v(LH) = (oy — Ax)(h — ©).

Therefore, for a givetv (H + L), the stock price reaction is positively related to
Ax —Ay. H

Proof of Proposition 6. It can be seen from the definition &f (Eq. (6)) that
it is inversely related t@; if 6 p; are constant. Therefore, it is sufficient to show
that AK is increasing inpy. Sinced; p;, j € {X, Y}, are constant, all the B(s,)
terms in expression (B1) fakK are independent gs,.
Differentiating AK with respect topy,

BaApyK =Pr(HL)[—c[I* — (H + L)] + DJu(l *)2:3:

3

whereu is the probability density function df. SinceD > ¢(I — 2L), we need to
show thatl * is increasing inpy to prove the proposition. From the definition of
I*in Eq. (13),

a(I)[(HL) + f(1*)] — E(1*) — D = 0.
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Substituting forx from Eq. (8) and differentiating with respect g, we get

s )BI*{U(HL)+f(I*) 1 }

apy lv(LH)+ f(1*) 14c

(L+0[l* — (H +L)] {200 4 £ 1) 2 T H) + £ (1)

[o(LH) + f(I%)]2 _{%H) n f(I*)%}[v(H L)+ £(1)]

Rearranging terms and dropping the commo#- ) term,

A TuHL) + (%) 1 o u(LH) = V(HL)
apy|:v(LH)+ f(l*) 1+c + PADEd )[U(LH)-‘r f(I*)]Z}
> [v(LH) + f(|*)]8”8(HL) +[v(HL) + f(|*)]a”(LH) (A3)
Py apy

Since only cash flows of divisiori are affected by changesy, (dv(scsy)/9py) =

(dvy(sy)/apy)-
From Eq. (3)py(L) = ¢y pyh + (1 — ¢y py)£. Substituting forp, from Eq. (1),

vy(L) = m[eypy(l— py)h + [1 — 6y py — Oy py(1 — py)l4].
Therefore,
dv(HL) _ dvy(L) _ Oy Py h—0 <o,
apy opy 1-06ypy

From Eq. (2)vy(H) = pyh+ (1 — py)¢. Therefore,

LH) _onH) g
apy apy

It follows that the right-hand side of Eq. (A3) is positive. To prove the propositio
it needs to be shown that the bracket term on the left-hand side of Eq. (A3
positive. It is therefore sufficient to show that

p(HL) + (1) o (LH) = V(HL)
R T P DI

Rearranging terms, the left-hand side reduces to

v(HL) —o(LH)[,  F(9E()
v(LH)+f(I*)[ _v(LH)+f(I*)]'
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It was shown at the end of Proposition 4 that this expression is posiwwe.

Proof of Proposition 7. From the definition of * in Eq. (13),
a(IMvHL)+ f(I"]—E(*)—D=0.

Substituting fore(l*) from Eq. (8), denotinge(1*)=1*—-H + L by E*, and
defining

w(HL) + £(17)
WLHY+ T~

Z(E") =
the equation fot * reduces to
(1+c)Z(EY)E*—E*—D=0.

Differentiating with respect te (omitting the argument of),

J0E*
oc

0Z
aE*

[(1+c){Z+E* }—1]+ZE*=0.

To prove the proposition it is sufficient to show tHat+ E*(0Z/0E*)} — 1> 0.
Since

9Z 9
Z+E* —1= E*Z — E¥),
{ + BE*} T )

it is sufficient to show that the term on the right-hand side is positive. Since

E*[v(HL) — v(LH)]

Ez2-B)=—m+ri
we have
9 . o [o(HL) — u(LH)] o -
5 B2 - E)= LT raaplt ) + () - E ) >0

The inequality follows because(HL) > v(LH) and f(1*) > E*f’(1*) by the
concavity of f (see proofs of Propositions 4 and 5u
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APPENDIX B

The difference in the expected date 1 cost of financing if the firm stays focu:
as compared to if it diversifiea K, is given by

AK = Pr(HH)[/Hl (I — H)du —/2; ol —2H)dU}

+Pr(HL)|:/Ic(I —H)dU—/l* o[l —(H+L)]dU—/ Ddu}
H H+L *
+Pr(|_H)U|c(| - L)dU—/l o[l - (H +L)]dU}
H H+L
+Pr(LL)|:/I o(l —L)du —/l ol —2L)dU}, (B1)
H 2L

whereU is the probability distribution function of. Here,AK is computed by
multiplying the difference in financing cost (cost of external equity or divestitur
in each state between when the firm is focused and when it is diversified, by
probability of that state. The first term in each bracket of Eq. (B1) is the financi
cost if the firm stays focused while the second term is the financing cost i
diversifies. Note that the cost of divestituBeenters the expression only in state
HL whenl > | *,
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