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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 firm.Journal of Economic LiteratureClassification Numbers: D82, G34,
L22. C© 1999 by Academic Press

In the 1990s, corporate divestiture activity has increased substantially. Spinoffs,
a form of divestiture, have increased each year from $4.25 billion in 1992 to
an estimated $70 billion in 1996.1 As can be seen from Table I, the reasons ad-
vanced by companies for divestitures tend to fall into two broad categories.2 One
is the efficiency gain from selling assets to better users and concentrating on core
businesses. The other is the market’s presumed inability to evaluate conglom-
erates consisting of unrelated businesses. For example, a reason stated for the
recent restructuring of Westinghouse Electric into two units, one in broadcasting
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1 This information is fromBusiness Week, May 13, 1996.
2 Several firms in our original sample did not state clear reasons for divestiture, other than to state

that the funds will be used for investment purposes or for paying down debt. Such firms are excluded
from Table I.
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TABLE I
Reasons Stated by Firms for Divestiture

Reason stated for divestiture

Type of divestiture Focus operations Firm undervalued Poor performance

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 during
1985–1996. The equity carve-out sample consists of 102 fims, and the spinoff sample consists of 162
firms listed in the Securities Data Corporation database. The sample is limited to divestitures of at least
$50 millions and those in which the parent retains less than 50% ownership. The reasons stated by
firms for divestiture were obtained from news reports through the Dow Jones News Retrieval Services.
Some firms offered multiple reasons.

(CBS) and the other industrial, is that “[it] satisfies Wall Street, which couldn’t
figure out how to value a $9.5 billion company with one foot in a TV studio
and the other in a nuclear-waste dump” (Baker, 1996). The same sentiment is
echoed in the following analysis of a possible spinoff by Philip Morris of its
tobacco and food divisions (Kadlec, 1994): In any spinoff, the basic idea is to
simplify the company for investors. In the Philip Morris case, a food analyst can
easily value the food business but be confounded by liabilities associated with
tobacco. So he or she puts a low value on the company. Thus, there seems to
prevail the notion that combinations of unrelated businesses are undervalued and
the value can be unlocked through a divestiture (see Cusatiset al. (1994) for a
discussion).

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

Our theory is developed in the context of a model in which a firm consists
of two divisions. Each division’s cash flow depends on the division’s inherent
“quality,” which may represent, for instance, its competitive advantage. The quality
is unknown to everyone, and the firm’s managers and the market learn about it only
through the firm’s random cash flows. The information current cash flows provide
about future cash flows differs between divisions. One key premise of the model
is that while the market can observe the firm’s aggregate cash flows each period,
only management (acting in the interest of current shareholders) gets to observe
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the divisional cash flows.3 The firm has a project for which the capital can be raised
in one of three ways: internal capital (retained earnings), external equity capital, or
divesting a division. The second key premise of the model is that internal capital
is less costly than external equity capital which, in turn, is less costly than raising
capital through a divestiture.

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

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

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

As outlined above, the model introduces a cost to diversification based on asym-
metric information between the market and management that is in the spirit of one
of major reasons offered by companies that divest. Since external equity financing
is more costly than internal capital, there is a benefit from diversification as well—
diversification tends to increase available internal capital. Thus, the decision by
a firm to diversify or focus in the first place (even in the absence of any synergy
from diversification) trades off the expected benefit of lower cost internal capital
against the expected cost of divestiture if the firm is undervalued. The model is
able to explain why firms might choose to diversify at one point in time and then
might choose to focus at another or, equivalently, why one might observe both
diversification and divestiture activities at the same time in an economy.4 Models
based on agency problems are unable to explain such observations.

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

4 Some evidence that diversification continued to take place along with refocusing in the 1980s is
documented in Liebeskind and Opler (1993).
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The model generates several empirical implications, about both a firm’s initial
decision to diversify and its subsequent decision to divest. (1) Firms benefit more
when they can diversify into businesses that are similar in the information content
of their cash flows. As the divisions become dissimilar in the information content
of their cash flows, there is an increase in the extent of potential undervaluation
when the more informative division performs well, raising the probability of a
costly divestiture. (2) In economies where the cost of raising external equity cap-
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 less
valuable. (3) The stock price reaction to a divestiture announcement is positive
since firms divest when they are undervalued by the market. (4) Firms that focus
are likely to invest more than what their conglomerate counterparts invest in that
line of business. Since firms that are more likely to divest are those with large
investment needs, they balk at issuing a large quantity of undervalued external
equity and resort to divestitures instead. (5) The greater the dissimilarity between
the informativeness of the divisions’ cash flows the greater the (positive) stock
price reaction to a divestiture announcement. This follows from the fact that the
greater the dissimilarity, the greater the undervaluation of the firm. (6) The like-
lihood of divestiture increases as the cost of external equity financing increases
because the difference between the costs of external equity financing and divesti-
ture decreases. (7) Firms divest poorly performing divisions. Firms that divest have
the more informative division performing well and the less informative division
performing poorly. Therefore, the latter division will be overvalued and it is in the
firm’s interest to try to sell the overvalued division though, in equilibrium, the mar-
ket realizes this incentive and values the division correctly. While several of these
implications are consistent with reported empirical findings, others are yet to be
tested.

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

Rationales for divestitures are fewer. The most common notion is that firms
divest assets that would be better managed by another firm or manager. Meyer
et al. (1992) propose that managers of poorly performing divisions, fearing job
loss, impose “influence costs” on the firm, expending resources to influence top
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management to allocate resources to keep their divisions operational. One way to
minimize these costs is to divest such divisions. Boot (1992) argues that managers
are reluctant to divest because it is an admission of inappropriate prior investment
choices. Therefore, either the board of directors acting on behalf of sharehold-
ers or a raider could extract value by divesting the poorly performing division.
Matsusaka and Nanda (1996) suggest that refocusing through divestiture can serve
as a credible way to commit resources to an industry and prevent entry by rivals.
Habib et al. (1997) assume that investors are better informed than the manage-
ment. By divesting divisions that then trade separately, the price system conveys
more information about future cash flows than the single conglomerate stock price,
thereby enabling managers to make better investment decisions.5 Nanda (1991)
explains why divestitures could be good news without specifying the source of
informational asymmetry. Langet al. (1995) suggest that firms may divest assets
to finance projects, pay down debt, or pay dividends if raising capital through se-
curity issuance may be too costly due to asymmetric information. While there are
some common elements between our model and their hypothesis, the incremental
contribution of our paper is that we provide a formal analysis that characterizes an
informational asymmetry that makes it optimal for the firm to raise capital through
a divestiture instead of a secondary offering.6

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

I. THE MODEL

The model consists of three dates, 0, 1, and 2. Consider a conglomerate formed
at date 0 that consists of two divisions, labeledX and Y.7 The divisions have
certain assets-in-place that are expected to produce cash flows at dates 1 and 2.
In addition, divisionX expects to develop a project at date 1. This project will
require an investment ofI dollars at date 1 and will produce a cash flow off (I )

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

6 The notion that firms might convert undervalued or “latent” assets into cash to resolve informational
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 analysis
becomes cumbersome.
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FIG. 1. Cash flows from assets-in-place of divisionj , j ∈ {X,Y}.

at date 2. It is assumed thatf (·) is strictly increasing and strictly concave, i.e.,
f ′> 0 and f ′′< 0, and thatf (0)= 0. The exact value ofI will be known only at
date 1. The uncertainty regardingI at date 0 is characterized by the probability
distribution functionU and the corresponding density functionu with the support
[ I, Ī ]. Division Y has no future project.8

The assets-in-place of each division have some inherent “quality” that represents
the ability of the division to generate future cash flows. For example, quality can
be viewed as the firm’s ability to develop innovative products, manufacture the
products efficiently, and market them more effectively than the competition. In
particular, the quality can be good (G) or bad (B). At date 0, the quality of a division
is unknown to everyone, including the company management.9 All participants
have the same prior probabilityθ j that division j is of qualityG.

Figure 1 shows the cash flows generated by the assets-in-place of divisionj at
dates 1 and 2. If the quality of divisionj ’s assets-in-place isG, they will produce
a cash flow ofH with probability pj or a cash flow ofL with probability (1− pj )
at date 1, whereH > L. If instead the quality isB, the assets-in-place will produce
a cash flow ofL with certainty at date 1. Similarly, if divisionj ’s quality is G,
the assets-in-place will produce an expected cash flow ofh with probability pj

or an expected cash flow of` with probability (1− pj ) at date 2, withh>`; if
the quality isB, the assets-in-place will produce a cash flow of` at date 2. It is
assumed thath and` are very large compared toI , the investment required for
division X’s project.10 It is assumed that the probability distributions of cash flows

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

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

10 Cash flowsh and` at date 2 should be viewed as expected values of all future cash flows. They
are significantly larger thanH or L, the date 1 cash flows. The distribution of these future cash flows
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 other and
over time.

At date 1, the uncertainty regarding divisionX’s project is resolved; specifically,
I , the investment required, becomes known. If the date 1 cash flow is greater than
I , the firm finances the project with internal capital and pays out the surplus, if any,
to shareholders. If the investmentI exceeds the date 1 cash flow, the firm must seek
external capital. It can raise external capital either through an equity offering or
by divesting a division.11 It is assumed that the value of either division exceeds the
maximum amount of external capital required. The firm may divest either through
an initial public offering to investors (equity carve-out) or by selling the division
to another company or investors through a privately negotiated deal (asset sales
or sell-off).12 In either case, we only consider complete divestiture, where firmX
completely divests itself of a division, without retaining any stake in it.13

Both external equity financing and divestitures are costly. In the case of external
financing, the firm must incur transaction costs such as underwriter, management,
and selling fees, and registration expenses.14 In addition, as Bhide (1990) notes,
there are several reasons that internal capital is less expensive. Central manage-
ment can obtain better information than outside investors about a firm’s projects
and therefore allocates capital more effectively. Since outside investors have less
information about the projects, they may charge a higher cost of capital (Stein,
1996).15 It is assumed that the incremental cost of external financing is proportional
to the amount raised, and the proportionality constant is denoted byc.

On the other hand, if a diversified firm chooses to divest a division to raise
capital, it must incur costs such as investment banking fees if the division is being
sold to another company, or underwriting fees and expenses if the divestiture is
done through an IPO.16 In both cases, the firm must expend resources on reputed

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

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

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

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

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

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

There is likelihood of informational asymmetry developing between the man-
agement and the market. This arises from the fact that management can observe the
cash flow generated by each division at date 1 but the market can only observe the
aggregate cash flow generated by the firm.17 The asymmetry between what the two
parties observe is of consequence only if the total cash flow at date 1 isH + L. In
this case, as will be discussed below, the market’s posterior of the division quality
will be different from that of management. If, however, the total cash flow is 2H
or 2L, the posteriors will be symmetric.

At date 2, final cash flowsh or ` are realized and the firm liquidates. All agents
are assumed to be risk neutral. The discount rate is zero. There is no agency
problem between management and shareholders, and the goal of the management
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 regarding
the firm’s cash flows on the valuation of the firm. Any misvaluation by the market
affects the cost of external equity capital.

17 Until recently, the Financial Accounting Standards Board (FASB) required that companies report
segment data only if the segments were in different industries (FAS 14). Effective December 1997,
FASB requires that companies report segment data based on “how the chief operating decision maker
of the firm views (and operates) the business” (FAS 131). It must noted that FAS 131 did not expand
the amount of detail to be disclosed. Moreover, even if complete financial statements for divisions are
available, they do not necessarily reveal the divisional cash flows, since it is relatively simple to shift
cash flows across divisions through transfer pricing. Shah and Thakor (1987) use a similar assumption in
the context of project financing. Gilsonet al.(1997) document that more precise information becomes
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 calcu-
lates the posterior probability of divisionj being of qualityG as follows:

Pr(G | H ) = 1,

Pr(G | L) = θ j (1− pj )

1− θ j pj
≡ φ j .

(1)

Let v j (sj ) denote the expected value of the date 2 cash flows generated by the
assets-in-place of divisionj, j = X,Y, if management observessj , sj ∈ {H, L} at
date 1, wheresj is the date 1 cash flow of divisionj . Then,

v j (H ) = pj h+ (1− pj )`, (2)

v j (L) = φ j pj h+ (1− φ j pj )`. (3)

Equation (2) follows from the fact that a cash flow ofH reveals the quality to
beG. In Eq. (3), the management uses the posterior distribution of quality given
by Eq. (1) to computev j (L). There are four possible states of the world at date 1
based on whether each division’s cash flow isH or L. Letv(sxsy) denote the date 1
expected value of date 2 cash flows generated by the combined firm’s assets-in-
place if management observes statesxsy ∈ {H H, H L , L H, LL}. Then,

v(sxsy) = vx(sx)+ vy(sy). (4)

The management’s expected value of all the date 2 cash flows, including that
generated by divisionX’s project, isv(sxsy)+ f (I ).18

b. Valuation of the Firm by the Market

The market only observes the sum of the cash flows of the two divisions. If
the aggregate cash flows are 2H or 2L (statesH H or LL), there is symmet-
ric information between the market and the management. Since statesH L and
L H both produce a total cash flow ofH + L, the market cannot distinguish be-
tween the two states and, hence, its valuation of the firm is identical in these
two states. LetV(sx + sy) denote the market’s expected value of the date 2 cash
flows generated by the assets-in-place of the firm if the market observes state
(sx + sy), (sx + 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 exceedsI , the excess is paid out as dividends at
date 1.
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V(H + L) = Pr(sxsy = H L | sx + sy = H + L)v(H L)

+Pr(sxsy = L H | sx + sy = H + L)v(L H ). (5c)

The market’s expected value of all the date 2 cash flows, including that generated
by division X’s project, isV(sx + sy)+ f (I ).

c. Effect of Informativeness on Misvaluation

It can be seen from Eqs. (4) and (5c) that the firm will be misvalued by the market
if statesH L or L H occur. Whether the firm will be undervalued or overvalued
depends on how informative the cash flows are regarding divisional quality. To
formalize this notion, we define a measure of informativeness of the signal in the
context of our model.

DEFINITION. The termλ j ≡ (1− pj )/(1− θ j pj ) is defined as thenoisinessof
division j ’s date 1 cash flows in revealing the division’s quality.

To see the intuition behindλ j , observe that

λ j = Pr(C Fj = L |Quality of j = G)

Pr(C Fj = L)
= 1− pj

1− θ j pj
. (6)

Asλ j increases, the probability of obtaining a date 1 cash flow ofL, if the division’s
quality is G, increases. This means that it is difficult to distinguish whether the
quality isG or B on observing a cash flow ofL; in other words, the precision of
theL signal decreases. This can be seen more formally by noting that the posterior
φ j = θ jλ j , and therefore, asλ j increases, the posteriorφ j approaches the priorθ j .
Hence, the lower the value ofλ j , the greater the informativeness of divisionj .
We discuss later ways in which the relative informativeness of divisions may be
measured. Without loss of generality, we assume that divisionX cash flows are
more informative; that is,λx <λy.

The following proposition states the condition under which the firm will be
undervalued if the aggregate cash flow isH + L.

PROPOSITION1. Suppose the market observes only the firm’s aggregate cash
flows while management observes the divisional cash flows. Then, if division X’s
cash flows are more informative about divisional quality(λx <λy), the firm will
be undervalued when division X produces H and division Y produces L(i.e.,
management observes state H L).

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

It must be noted that changes inλ j , which are caused by changes inθ j andpj ,
also affect the value of the division, sinceθ j pj is the probability of the high cash
flow in each period. Therefore, when we analyze the effect of changes inλ j , we
keep the divisional value constant by holding the productθ j pj fixed.

III. FINANCING STRATEGY AT DATE 1

This section analyzes the date 1 financing decision of the firm. At date 1, the
investmentI required for the project is realized. If the firm has enough cash
from assets-in-place, it is optimal to fund the project from retained earnings since
external financing is costly. If retained earnings are insufficient, and statesH H
or LL are realized, the firm will use external equity financing for the excess
cash needed, since in these states there is no asymmetric information between
the management and the market about the firm’s quality. If statesH L or L H are
realized, however, the firm will be misvalued at date 1. The following analysis
focuses on the external financing decision when these states occur and asymmetric
information exists.

a. Separating Equilibrium

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

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

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

v(H L)+ f (I )− E(I )− D, (7)

whereE(I )≡ I − (H + L) is the excess external capital required in stateH L or
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L H . If, on the other hand, the firm resorts to external equity financing, in the
proposed separating equilibrium, the market presumes stateL H has occurred and
hence the firm will need to sell a fractionα of the firm to raiseE(I )19:

α = (1+ c)E(I )

v(L H )+ f (I )
. (8)

Therefore, the expected value of cash flows to current shareholders is given by

(1− α)[v(H L)+ f (I )].

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

v(H L)+ f (I )− E(I )− D ≥ (1− α)[v(H L)+ f (I )].

Equivalently,

α[v(H L)+ f (I )] − E(I )− D ≥ 0. (9)

Another necessary condition for the existence of the separating equilibrium is
that the firm not have the incentive to divest divisionY in stateL H . Given the
structure of the model, this condition is easily satisfied. If the firm sells division
Y in stateL H , the division is sold at a loss. This follows from the fact that the
management’s estimate of divisionY’s quality is higher than that of the market
since the market believes that the date 1 cash flow of divisionY is L while the
management knows that it isH . In addition to the cost of undervaluation, the firm
also has to bear the higher divestiture costD compared to the cost of external
equity financing. Therefore, the firm will never resort to a divestiture of division
Y if it has observed stateL H .20

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

PROPOSITION2. Suppose condition(9) is satisfied and the total cash flow of the
firm is H+ L < I . Then there exists a unique(in outcome) separating sequential
equilibrium that satisfies the Cho–Kreps(1987)criterion in which:

(i) If management observes state L H, it will finance the project through
external equity.

19 It is assumed that the cost of external equity financingc is a linear function of the capital required,
rather than the amount raised.

20 Note thatD is not a signaling cost. Even ifD= 0, a signaling equilibrium will exist in which
Division Y is divested. The divestiture costD provides us with the realistic result that firms will not
always divest when faced with even the slightest undervaluation.
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(ii) If management observes state H L, it will divest division Y and finance
the project.

(iii) The market beliefs are as follows:
(a) If external equity financing is observed, the realized state is L H.
(b) If divestiture of division Y is observed, the realized state is H L.
(c) If divestiture of division X is observed, the realized state is L H.

b. Pooling Equilibrium

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

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

α′ = (1+ c)E(I )

V(H + L)+ f (I )
. (10)

In this equilibrium, if stateL H obtains, the firm has no incentive to deviate from
the equilibrium strategy for three reasons. First, the equilibrium strategy allows
the firm to sell overvalued securities (Proposition 1). Second, if it deviates and
sells off divisionY, the market assumes that stateH L obtained and hence will
undervalue divisionY; if it deviates and sells off divisionX, the market still only
values the division fairly. Finally, the cost of divestiture exceeds the cost of equity
financing.

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

(1− α′)[v(H L)+ f (I )] > v(H L)+ f (I )− E(I )− D. (11)

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

α′[v(H L)+ f (I )] − E(I )− D < 0. (12)

Note that the firm has no incentive to divest divisionX in stateH L since the
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division will be undervalued, given the market’s belief that stateL H has occurred
if it observes the divestiture of divisionX. The following proposition describes
the pooling equilibrium.

PROPOSITION3. Suppose condition(12) is satisfied and the total cash flow of
the firm is H+ L < I . Then, there exists a unique(in outcomes) sequential pooling
equilibrium that satisfies the Cho–Kreps(1987)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 H L with a
probability equal to Pr{H L | H + L}.

(ii) If divestiture of division Y is observed, the realized state is H L.
(iii) If divestiture of division X is observed, the realized state is L H.

Comparing Eqs. (8) and (10), it can be seen thatα >α′; that is, the fraction of the
firm to be sold to raise external equity is greater in the separating equilibrium. This
follows from the fact thatv(L H )<V(H + L); v(L H ) is the lowest value of the
date 2 expected cash flows generated by the firm’s assets-in-place whileV(H + L)
is the market’s estimate of the average value of the date 2 expected cash flows
generated by the firm’s assets-in-place, given that market has observedH + L.
The fact thatα >α′ implies that it is possible for both conditions, (9) and (12), to
be simultaneously satisfied. In this case, both the separating equilibrium described
in Proposition 2 and the pooling equilibrium described in Proposition 3 can exist
simultaneously. For simplifying the analysis, it is assumed that if conditions (9)
and (12) are both satisfied, the separating equilibrium results.21

c. Effect of Investment Level on the Mode of Financing

The cost of undervaluation in stateH L is increasing in the investment levelI .
Therefore, the value ofI will have an impact on the mode of financing the project.
Recall that a divestiture results in a separating equilibrium in which the division
and the firm are correctly valued. The next proposition shows that in stateH L, if
the internal cash flow is insufficient to fund the project, the firm resorts to external
equity at relatively low levels ofI and to divestiture of divisionY whenI is high.
In stateL H the firm uses external equity financing irrespective of the investment
level.

PROPOSITION4. Suppose the total cash flow of the firm is H+ L < I . Then,
there exists an investment level I∗ such that for I< I ∗, the pooling equilibrium of
Proposition3 results, and for I≥ I ∗, the separating equilibrium of Proposition2
results. In other words, for I < I ∗, the firm uses external equity financing to finance
the project irrespective of whether state H L or L H results; for I ≥ I ∗, it raises
capital through divestiture of division Y if state H L results and through external
equity if state L H results.

21 Note that if condition (9) is not satisfied, condition (12) is always satisfied, and hence a pooling
equilibrium results.
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In the above proposition, at the threshold level of investmentI ∗, the wealth
of current shareholders from selling off divisionY just equals their wealth from
using external equity financing. In other words,I ∗ is the investment level at which
condition (9) is satisfied as an equality; i.e.,22

α(I ∗)[v(H L)+ f (I ∗)] − E(I ∗)− D = 0. (13)

At an investment ofI ∗, the cost of undervaluation in stateH L just equals the cost
differential between a divestiture and external equity financing. AsI increases
beyond I ∗, the cost of undervaluation keeps increasing, making it even more
attractive to divest divisionY. Similarly, if I is less thanI ∗, the cost differential
between a divestiture and equity financing is lower than the cost of undervaluation
in stateH L, resulting in external equity financing of the project.23

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 stateH L, in which it is undervalued,
the stock price of the firm should rise upon announcement of a divestiture. A similar
result is derived in Nanda (1991) and Boot (1992).24 This implication is consistent
with the empirical evidence on several types of divestitures. Among studies that
find positive stock price reactions for selling firms at divestiture announcements
are Rosenfeld (1984), Jain (1985), Klein (1986), Hiteet al.(1987), and Slovinet al.
(1995). Schipper and Smith (1986) and Slovinet al.(1995) find a similar result for
parent companies that execute equity carve-outs. Studies that find positive stock
price reaction for parent companies at the announcement of spinoffs are Schipper
and Smith (1983), Hite and Owers (1983), Rosenfeld (1984), and Slovinet al.
(1995). A related implication, given the positive stock price reaction, is that firms
that focus will out-perform other firms in the year that they increase their focus.
Comment and Jarrell (1995) find evidence that is consistent with this implication.
They find that firms that increased their focus by 0.1 (using the Herfindahl index)
have anadditionalstock return of 2.9% in the year they changed their focus.

22 Our assumption that date 2 cash flows are very large compared to the investment required ensures
that I ∗< Ī .

23 Condition (13) definesI ∗ given our assumption that a separating equilibrium results if it exists even
if a pooling equilibrium also exists. If we make the alternative assumption that the pooling equilibrium
results when both exist,I ∗ will be defined by the equality of condition (12). The nature of our results
is unaffected by howI ∗ is defined. Also, note that there exists an investment level, as defined by the
equality of condition (12), above which only a separating equilibrium exists. Thus, our assumption
that a separating equilibrium results if it exists even if a pooling equilibrium also exists is not critical
to any of our results.

24 In Boot (1992), announcement of anactualdivestiture is good news as it indicates the sale of the
unit to a manager who can extract more value while the announcement of anintentionto 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 more
than firms that stay diversified.

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

Implication 3. Firms divest poorly performing divisions.

The division that is divested, divisionY, is the division that is overvalued be-
fore the divestiture announcement. But the reason for divesting is that the firm is
undervalued, which happens only if the less informative divisionY has performed
poorly. Hence the division that is divested is the one that has performed poorly.25

This result is similar to that obtained by Meyeret al.(1992) except that they rely on
influence costs to obtain it. There is some indirect evidence that is consistent with
this conclusion. John and Ofek (1995) find that the operating margins of firms that
divest improve even in the year of the sale. If one assumes that there was insuffi-
cient time to implement changes to the remaining lines of businesses and reap the
benefits, this suggests that the asset that was sold was performing poorly. Given the
difficulty of measuring divisional performance, the lack of direct empirical data is
not surprising. However, companies often cite poor performance as a reason for
divesting a division. In our sample of equity carve-outs in Table I, 18 of the 102
firms stated poor performance as the sole reason for divestiture while 8 more cited
it as one of the reasons.26

Proposition 4 also has implications for the announcement effect of equity issues.
There are two situations in which an equity issue is observed in our model. IfI
is less thanI ∗, there will be a pooling equilibrium in which the firm issues equity
irrespective of the state, and hence there will be no stock price reaction. IfI is
greater thanI ∗, the firm issues equity only if it has observed stateL H , and hence
there will be a negative stock price reaction. On average, therefore, there will be a
negative stock price reaction to an equity issue. This is consistent with the empirical
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 divestiture
announcement is related to how dissimilar the two divisions are, particularly in
light of the recent literature on focus. In our model, dissimilarity is characterized
by the relative informativeness of the cash flows of the two divisions. Recall that
informativeness is characterized by the parameterλ j , j ∈ {X,Y}. Therefore, one

25 Slovinet al.(1995) find a value decrease for the competitors of the carved-out entity. They interpret
this as support for the view that the divested division in an equity carve-out is overvalued. It must be
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 division is
because of poor performance.
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way to investigate the effect of changes in relative informativeness is to keep, say,
λx fixed and varyλy. As discussed in Section II, however, changes inλ j due to
unconditional changes inθ j and pj will also change the value of divisionj at
date 1, given by

θ j pj h+ (1− θ j pj )`. (14)

If λx is held constant andλy is increased by increasing bothθy and py, division
Y becomes larger with respect to divisionX. Therefore, the undervaluation of the
firm increases, partly due to the fact that relative informativeness has increased
and partly because the relative size of divisionY has increased. To control for this,
we examine the effect of changes in informativeness while keeping the divisional
value constant by holding the productθ j pj fixed.

PROPOSITION5. Supposeθ j pj , j ∈ {X,Y} are constants. Then the stock price
reaction to a divestiture announcement is increasing in(λy− λx). In other words,
as relative informativeness of the divisions diverges, the stock price reaction to a
divestiture announcement becomes more positive.

One way to interpret the above proposition is as follows. In our model, the degree
of unrelatedness is measured by the relative informativeness measure (λy− λx).
A firm with a high (λy− λx) becomes more focused following a divestiture than
a firm with low (λy− λx). With this interpretation, the following implication is
obtained.

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

John and Ofek (1995) provide evidence consistent with this implication. They
find that the divesting firm’s abnormal equity return around the divestiture an-
nouncement is significantly positively related to the change in focus (measured
by the sales-weighted Herfindahl index) in the year of the divestiture. Daleyet al.
(1997) report significant value creation around the announcement of cross-industry
spinoffs only, a finding that is consistent with the implication. The implication fol-
lows directly from the fact that the misvaluation is positively related to the diver-
gence of the divisions’ informativeness.27 Consistent with this, Berger and Ofek
(1995) find evidence suggesting that conglomerates with higher relatedness (as
measured by the divergence in the two-digit SIC codes of the divisions) between
their divisions tend to be less undervalued.

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

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

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

IV. THE DECISION TO DIVERSIFY AT DATE 0

In the previous sections, we assumed that the firm became a conglomerate at
date 0 and examined the effect of misvaluation on its decision to divest at date 1.28

The expected costs of future (date 1) financing costs may play anincrementalrole
in the firm’s decision to diversify and become a conglomerate at date 0. In this
section, we analyze the effects of expected future financing costs on the firm’s
decision to diversify at date 0. Such an analysis sheds some light on the role of
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 assume
that there is no net synergy (synergy minus cost of merger) between firmsX and

28 We analyze a model with an investment need in one period only (date 1). The results of this
section would be qualitatively unchanged if we introduced investment needs at more than one date (as
in Section III (d)).
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Y at date 0 and ignore other benefits from the merger. At date 0, firmX can either
choose to stay focused or diversify by merging with firmY. If it stays focused, it
will have less internal cash available at date 1 and therefore is more likely to need
costly external equity financing. If the firm diversifies, the need for costly external
financing is reduced. However, in some states of the world it will be undervalued
and, if the need for investment capital is high, it will resort to a costly divestiture
of division Y to raise capital. In our model, the firm’s decision to diversify or
focus at date 0 will be based on minimizing the expected costs of raising capital
at date 1. Note that the possibility of misvaluation does not play any direct role
in this decision at date 0 since the expected cost of issuing undervalued equity is
fully offset by the expected benefit from issuing overvalued equity. Misvaluation,
however, can affect the method of financing at date 1 and, hence, its effect on the
date 0 decision to diversify will be only through its effect on the choice of financing
method, since the two alternatives have different costs.29

Let1K denote the difference in the expected date 1 cost of financing if the firm
stays focused as compared to if it diversifies (see Appendix B for the expression
for 1K ). Management chooses focus if1K < 0 and diversifies if1K > 0. We
investigate below how the informativeness measure (λ) and the cost of external
equity financing (c) affect1K and the hence the incentives to focus or diversify
at date 0.

We first analyze the effect of informativeness on1K . As in the case of Propo-
sition 5, we hold constantθ j pj , because unconditional changes inθ j and pj can
also affect the value of the divisionj at date 0, given by

θ j pj (H + h)+ (1− θ j pj )(L + `). (15)

If divisional value changes as informativeness changes, the size of the project
relative to that of the firm also changes. As before, to control for this, we analyze
the effect of changing informativeness while keeping the divisional values constant
by keeping the productθ j pj fixed and varyingpj . In the following proposition,
we investigate the effect of the relative informativeness of the divisions by keeping
the informativeness of divisionX(λx) constant while increasing that of division
Y(λy). Note that asλy increases, the informativeness of that division decreases.

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

PROPOSITION6. Supposeθ j pj , j ∈ {X,Y} are constants. Then, for a given
λx,1K is decreasing inλy. In other words, for a given size of assets-in-place, the
firm is more likely to stay undiversified as relative informativeness of the divisions
diverges.

If λy= λx, it is clearly optimal to diversify at date 0 since there is no cost
to diversification. Whether focusing is an optimal decision for a set of{λy, λx}
depends on the parameters, especially the probability of stateH L and the values
of c and D. If the parameter values are such that it is optimal for the firm to not
diversify for some values ofλy>λx, then Proposition 6 shows that it is optimal
to remain undiversified ifλy is greater than some threshold value and it is optimal
to diversify if λy is less than the same threshold value. The intuition is that as
the informativeness of the divisions diverges, the firm will be forced into a costly
divestiture at date 1 if stateH L occurs, even when external financing needs are
not that high, in order to avoid selling undervalued equity. As the likelihood of a
costly divestiture increases, the firm’s incentive to remain focused increases.30

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

PROPOSITION7. (∂ I ∗/∂c)< 0. In other words, as the cost of external equity
financing increases, the level of investment at which the firm resorts to a divestiture
in state H L decreases, making it more likely that the firm will divest.

As c increases, the firm finds it less attractive to stay in a pooling equilibrium
and issue undervalued equity if stateH L occurs. An implication of this result is
that the stock price reaction on announcement of equity issues for firms with high
costs of external financing will be more negative. This is because, asc increasesI ∗

decreases, increasing the probability of a separating equilibrium which increases
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. (B1)
that if c= 0,1K is negative. Ifc= 0, there is no cost to external equity financing,
and hence there is no benefit to diversification. By continuity, this will be true
for some range ofc 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 the
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 divisional
cash flows. If the correlation increases, the probability of statesH L or L H occurring decreases, thus
reducing the expected cost of divestiture at date 1. This increases the incentive to diversify at date 0.
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V. CONCLUSIONS

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

• The stock price reaction to a divestiture announcement is positive since firms
divest when they are undervalued.
• The greater the dissimilarity in the informativeness of the divisions’ cash

flows, the greater the positive stock price reaction to a divestiture announcement.
• Firms that focus are likely to invest more than what their conglomerate coun-

terparts invest in that line of business.
• Firms divest the poorly performing divisions.

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

In the paper, we suggest that informativeness can be empirically measured by
the sensitivity of the stock price to earnings surprises and that this would allow for
a direct test of the misvaluation hypothesis. In addition, we argue that the result that
firms that focus are likely to invest more than what their conglomerate counterparts
invest in that line of business can be used to distinguish the misvaluation hypothesis
from other theories of divestitures.

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

• Firms benefit more when they diversify into businesses that are similar in the
information content of their cash flows.
• In economies where the cost of external equity capital is low, more firms will

be focused. As the cost of raising external equity decreases, the benefit to diversi-
fication decreases since the resulting additional internal capital is less valuable.
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APPENDIX A

Proof of Proposition 1. It can be seen from Eq. (5c) thatV(H + L) is a
weighted average ofv(H L) andv(L H ). Therefore, to show that the firm is under-
valued when the realized state isH L, it only needs to be shown thatv(H L)>v(L H )
if λx <λy. Using Eq. (4),

v(H L) = pxh+ (1− px)`+ φy pyh+ (1− φy py)`, and

v(L H ) = φx pxh+ (1− φx px)`+ pyh+ (1− py)`.

Hence,

v(H L)− v(L H ) = [(1− φx)px − (1− φy)py](h− `)

=
[

1− θx

1− θx px
px − 1− θy

1− θy py
py

]
(h− `),

substituting forφ j fromEq. (1).Therefore,v(H L)>v(L H ) iff (1−θx/1−θx px)px

> (1− θy/1− θy py)py. Subtracting both sides from 1, we get,v(H L)>v(L H )
iff (1− px/1− θx px)< (1− py/1− θy py).

Proof of Proposition 2.31

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

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

v(L H )+ f (I )− (1+ c)E(I ).

If the firm deviates from the equilibrium strategy and divests divisionX, the market
infers that stateL H has occurred and the expected cash flow to current share-
holders is

v(L H )+ f (I )− E(I )− D.

SinceD> c( Ī − 2L)> cE(I ), there is no incentive to divest divisionX. If it divests
divisionY, this division will be undervalued since the market’s beliefs are that state
H L has occurred. Therefore, the expected cash flow to current shareholders is even
less than what can be obtained by selling divisionX. Hence the firm uses external

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

Uniqueness.To prove that the proposed equilibrium is the unique separating
equilibrium, consider other possible separating equilibria. Clearly no separating
equilibrium in which the firm uses external equity financing in stateH L is sus-
tainable. In this equilibrium, the firm will use external financing even in stateL H ,
since it can issue overvalued equity which is also a cheaper way to raise capital than
a divestiture. Similarly, no separating equilibrium is sustainable in which the firm
divests either division to finance the project in stateL H . Consider the separating
equilibrium in which the firm divests divisionj in stateL H and divisionk in state
H L (the only possibility since we just showed that no equilibrium is sustainable
in which external equity is used in stateH L). This equilibrium can be ruled out
using the Cho–Kreps criterion. Consider the off-equilibrium path belief if the firm
issues external equity. The worst market belief from the firm’s perspective in state
L H is that the market associates external equity with stateL H as this results in the
lowest equity value. Even in this case, the firm that has observed stateL H is better
off deviating from the equilibrium strategy and issuing external equity since it is
a cheaper option than a divestiture. Therefore, no separating equilibrium exists in
which the firm divests either division in stateL H .

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

vx(H )+ vy(H )+ f (I )− E(I )− D < vx(L)+ vy(H )+ f (I )− (1+ c)E(I ).

The left-hand side is the expected cash flows to current shareholders if the firm
deviates from equilibrium strategy in stateL H and divests divisionX. Division
X is valued by the market under the assumption that the division produced a cash
flow of H at date 1 since it is being sold at the market price, while divisionY is
valued at its true valuevy(H ). The right-hand side is expected cash flow to current
shareholders if the firm stays with the equilibrium strategy and sells equity. This
condition reduces to

vx(H )− vx(L)+ cE(I ) < D. (A1)

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

α̂ = (1+ c)E(I )

vx(L)+ vy(H )+ f (I )
.

For the firm not to deviate by selling equity if it observes stateH L, the following
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condition must hold:

(1− α̂)[vx(H )+ vy(L)+ f (I )] < vx(H )+ vy(L)+ f (I )− E(I )− D.

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

α̂[vx(H )+ vy(L)+ f (I )] − E(I ) > D. (A2)

Together conditions (A1) and (A2) imply that

α̂[vx(H )+ vy(L)+ f (I )] > vx(H )− vx(L)+ (1+ c)E(I ).

Substituting for ˆα and rearranging terms, this condition reduces to

(1+ c)E(I )[vy(L)− vy(H )]

> [vx(H )− vx(L)][vx(L)+ vy(H )+ f (I )− (1+ c)E(I )].

The first term on the right-hand side is clearly positive; the second term is positive
because the project is assumed to have positive net present value. The term in the
square brackets on the left-hand side is negative. Therefore, both conditions (A1)
and (A2) cannot be simultaneously satisfied. Hence the separating equilibrium
where the firm divests divisionX in stateH L and sells equity in stateL H does
not exist. This proves the proposed separating equilibrium is the unique separating
equilibrium.

Proof of Proposition 3.
Existence.Given the proposed equilibrium beliefs and condition (12), the firm

has no incentive to deviate from the equilibrium strategy and raise capital by di-
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 capital
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. It
has even less incentive to deviate by divesting divisionY since the division will
be undervalued. This proves the existence of the proposed pooling equilibrium.

Uniqueness.The other two types of pooling equilibria involve the firm divesting
a division irrespective of which state obtains. Consider first the pooling equilibrium
in which the firm always divests divisionY. If stateL H obtains, divisionY is being
sold at a discount if the firm follows the proposed equilibrium strategy. If it deviates
to selling equity, the worst that can happen is that it will be correctly valued (if the
market belief is that selling equity implies stateL H ) and will incur the lower cost
of equity financing. If the market belief is that selling equity implies stateH L,
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the firm gets to issue overvalued equity and is even better off. Thus the firm will
deviate from the equilibrium strategy in stateL H , breaking the equilibrium.

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

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 existence
of the separating equilibrium, is strictly increasing inI . Then, given thatI ∗ is
the I that equates the left-hand side of (9) to zero, it follows that condition (9) is
satisfied forI ≥ I ∗ and, hence, a separating equilibrium exists in this range ofI .
The monotonicity also implies that condition (9) is not satisfied forI < I ∗. But if
condition (9) is not satisfied, condition (12), the condition for the existence of the
pooling equilibrium, must be satisfied. To see this note thatα′<α, from Eqs. (8)
and (10). Hence the pooling equilibrium exists forI < I ∗.

It only remains to be shown that the left-hand side of condition (9) is strictly
increasing inI . Denote the left-hand side of condition (9) byw. Then, substituting
for α from Eq. (8),

w ≡ (1+ c)E(I )Z − E(I )− D,

where

Z ≡ v(H L)+ f (I )

v(L H )+ f (I )
.

DifferentiatingZ with respect toI , we have,

∂Z

∂ I
= − v(H L)− v(L H )

[v(L H )+ f (I )]2
f ′(I ) < 0, sincev(H L) > v(L H ) and f ′ > 0.

Differentiatingw with respect toI ,

∂w

∂ I
= (1+ c)Z + (1+ c)E(I )

∂Z

∂ I
− 1> (1+ c)

[
Z − 1+ E(I )

∂Z

∂ I

]
.

Hence, (∂w/∂ I )> 0 if the term in the square brackets is positive. Since[
Z − 1+ E(I )

∂Z

∂ I

]
= v(H L)− v(L H )

v(L H )+ f (I )
×
[
1− E(I ) f ′(I )

v(L H )+ f (I )

]
,
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and the first ratio on the right-hand side is positive, it remains to be shown that the
term in the square brackets is positive.

Since f is concave andf (0)= 0, f (I )/I > f ′(I ). Also, sinceE(I )< I , f (I ) >
E(I ) f ′(I ), and it follows that the term in the square brackets is positive.

Proof of Proposition 5. The value of the firm before the announcement of
divestiture isV(H + L), and its value after isv(H L) since divestiture signals state
H L (Proposition 3). Therefore, the stock market reaction to a divestiture announ-
cement is [v(H L)−V(H + L)]/V(H + L)]. From Eqs. (4) and (5c) it follows
that

v(H L)− V(H + L) = Pr{sxsy = L H | sx + sy + H + L)}[v(H L)− v(L H )].

However, since

Pr{sxsy = L H | sx + sy = H + L} = Pr(L H )

Pr(H L)+ Pr(L H )

= θy py(1− θx px)

θx px(1− θy py)+ θy py(1− θx px)
,

it is a constant given thatθ j pj , j ∈ {X,Y} are constants. It can be seen from the
proof of Proposition 1 and the definition ofλ j in Eq. (6) that

v(H L)− v(L H ) = (λy − λx)(h− `).

Therefore, for a givenV(H + L), the stock price reaction is positively related to
λx − λy.

Proof of Proposition 6. It can be seen from the definition ofλ j (Eq. (6)) that
it is inversely related topj if θ j pj are constant. Therefore, it is sufficient to show
that1K is increasing inpy. Sinceθ j pj , j ∈ {X,Y}, are constant, all the Pr(sxsy)
terms in expression (B1) for1K are independent ofpy.
Differentiating1K with respect topy,

∂1K

∂py
= Pr(H L)[−c[ I ∗ − (H + L)] + D]u(I ∗)

∂ I ∗

∂py
,

whereu is the probability density function ofI . SinceD> c( Ī − 2L), we need to
show thatI ∗ is increasing inpy to prove the proposition. From the definition of
I ∗ in Eq. (13),

α(I ∗)[v(H L)+ f (I ∗)] − E(I ∗)− D = 0.
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Substituting forα from Eq. (8) and differentiating with respect topy, we get

0 = (1+ c)
∂ I ∗

∂py

{
v(H L)+ f (I ∗)
v(L H )+ f (I ∗)

− 1

1+ c

}

+ (1+ c)[ I ∗ − (H + L)]

[v(L H )+ f (I ∗)]2


{
∂v(H L)
∂py
+ f (I ∗) ∂ I ∗

∂py

}
[v(L H )+ f (I ∗)]

−
{
∂v(L H )
∂py
+ f (I ∗) ∂ I ∗

∂py

}
[v(H L)+ f (I ∗)]

 .
Rearranging terms and dropping the common (1+ c) term,

∂ I ∗

∂py

[
v(H L)+ f (I ∗)
v(L H )+ f (I ∗)

− 1

1+ c
+ f ′(I ∗)E(I ∗)

v(L H )− V(H L)

[v(L H )+ f (I ∗)]2

]

> [v(L H )+ f (I ∗)]
∂v(H L)

∂py
+ [v(H L)+ f (I ∗)]

∂v(L H )

∂py
. (A3)

Since only cash flows of divisionY are affected by changes inpy, (∂v(sxsy)/∂py)=
(∂vy(sy)/∂py).

From Eq. (3),vy(L)=φy pyh+ (1−φy py)`. Substituting forφy from Eq. (1),

vy(L) = 1

1− θy py
[θy py(1− py)h+ [1− θy py − θy py(1− py)]`].

Therefore,

∂v(H L)

∂py
= ∂vy(L)

∂py
= − θy py

1− θy py
(h− `) < 0.

From Eq. (2),vy(H )= pyh+ (1− py)`. Therefore,

∂v(L H )

∂py
= ∂vy(H )

∂py
= (h− `) > 0.

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

v(H L)+ f (I ∗)
v(L H )+ f (I ∗)

− 1+ f ′(I ∗)E(I ∗)
v(L H )− V(H L)

[v(L H )+ f (I ∗)]2
> 0.

Rearranging terms, the left-hand side reduces to

v(H L)− v(L H )

v(L H )+ f (I ∗)

[
1− f ′(I ∗)E(I ∗)

v(L H )+ f (I ∗)

]
.
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It was shown at the end of Proposition 4 that this expression is positive.

Proof of Proposition 7. From the definition ofI ∗ in Eq. (13),

α(I ∗)[v(H L)+ f (I ∗)] − E(I ∗)− D = 0.

Substituting forα(I ∗) from Eq. (8), denotingE(I ∗)≡ I ∗ − H + L by E∗, and
defining

Z(E∗) ≡ v(H L)+ f (I ∗)
v(L H )+ f (I ∗)

> 1,

the equation forI ∗ reduces to

(1+ c)Z(E∗)E∗ − E∗ − D = 0.

Differentiating with respect toc (omitting the argument ofZ),

∂E∗

∂c

[
(1+ c)

{
Z + E∗

∂Z

∂E∗

}
− 1

]
+ Z E∗ = 0.

To prove the proposition it is sufficient to show that{Z+ E∗(∂Z/∂E∗)}−1> 0.
Since

{
Z + E∗

∂Z

∂E∗

}
− 1= ∂

∂E∗
(E∗Z − E∗),

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

(E∗Z − E∗) = E∗[v(H L)− v(L H )]

v(L H )+ f (I ∗)
,

we have

∂

∂E∗
(E∗Z − E∗) = [v(H L)− v(L H )]

[v(L H )+ f (I ∗)]2
[v(L H )+ f (I ∗)− E∗ f ′(I ∗)] > 0.

The inequality follows becausev(H L)>v(L H ) and f (I ∗)> E∗ f ′(I ∗) by the
concavity of f (see proofs of Propositions 4 and 5).
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APPENDIX B

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

1K = Pr(H H )

[ ∫ Ī

H
c(I − H ) dU −

∫ Ī

2H
c(I − 2H ) dU

]

+Pr(H L)

[ ∫ Ī

H
c(I − H ) dU −

∫ I ∗

H+L
c[ I − (H + L)] dU −

∫ Ī

I ∗
D dU

]

+Pr(L H )

[ ∫ Ī

H
c(I − L) dU −

∫ Ī

H+L
c[ I − (H + L)] dU

]

+Pr(LL)

[ ∫ Ī

H
c(I − L) dU −

∫ Ī

2L
c(I − 2L) dU

]
, (B1)

whereU is the probability distribution function ofI . Here,1K is computed by
multiplying the difference in financing cost (cost of external equity or divestiture)
in each state between when the firm is focused and when it is diversified, by the
probability of that state. The first term in each bracket of Eq. (B1) is the financing
cost if the firm stays focused while the second term is the financing cost if it
diversifies. Note that the cost of divestitureD enters the expression only in state
H L when I ≥ I ∗.
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