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Abstract
Most existing research on a …rm’s …nancing decisions studies the choice between debt and equity issuance. This paper analyzes an alternative source of
…nancing – selling non-core assets. We identify three new factors that drive a
…rm’s choice between asset sales and equity issuance. First, investors in an equity
issue share in the cash raised. Since the value of cash is certain, this mitigates the
information asymmetry of equity (the “certainty e¤ect”). In contrast to Myers
and Majluf (1984), even if non-core assets are less informationally-sensitive, the
…rm issues equity if the …nancing need is su¢ ciently high. The choice of …nancing
depends on the amount required – low (high) …nancing needs are met by asset
sales (equity issuance). This result is robust to using the cash raised to …nance an
uncertain investment. Second, if non-core assets are (dis)synergistic, this drives
a …rm towards selling assets (equity) (the “synergy e¤ect”). The synergy motive
interacts with the certainty e¤ect. When …nancing needs rise, high-types may
not sell assets even if they are dissynergistic, due to the certainty e¤ect. Third,
selling equity implies a low valuation not only for the equity being issued (the
“lemons” problem) but also for the rest of the …rm, since its value is perfectly
correlated with the issued equity. In contrast, even if an asset seller su¤ers a
“lemons” discount for the disposed asset, this need not lead to a low stock price
as the asset is not a carbon-copy of the rest of the …rm (the “correlation e¤ect”).
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One of the most important decisions that a …rm faces is how to raise …nancing. Most
existing research focuses on the choice between debt and equity …nancing, with various
theories identifying di¤erent factors that drive a …rm’s security issuance decision. The
trade-o¤ theory argues that managers compare the bene…ts of debt (tax shields and
a reduction in the agency costs of equity) against its costs (bankruptcy costs and the
agency costs of debt). The pecking-order theory of Myers (1984), motivated by the
model of Myers and Majluf (1984, “MM”), posits that managers issue securities that
exhibit least information asymmetry. The market timing theory of Baker and Wurgler
(2002) suggests that managers sell securities that are most overpriced by the market.
While there is substantial research on …nancing through security issuance, another
major source of …nancing is relatively unexplored – selling non-core assets such as a
division or a plant. Asset sales are substantial in reality: in 2010, Securities Data Corporation (SDC) records $133 billion in asset sales in the US1 , compared to $130 billion
in seasoned equity issuance. Although some of these sales may have been motivated
by business reasons, capital raising is an important driver of many disposals. Major
…rms in the oil and gas industry (including Chevron, Shell, and Conoco) have recently
sold non-core divisions to raise capital for liquidity and debt service. Most notably,
in October 2011, BP set a target of $45 billion in asset sales to cover the costs of
the Deepwater Horizon spill. Banks worldwide have raised billions of dollars through
asset sales in the recent crisis to reassure investors, replenish depleted capital, and
build capital in anticipation of new regulatory standards.2 More broadly, Campello,
Graham, and Harvey (2010) …nds that 70% (37%) of …nancially constrained (unconstrained) …rms increased their asset sales in the …nancial crisis. This di¤erence points
to asset sales being used as a …nancing tool. Ofek (1993) and Asquith, Gertner, and
Scharfstein (1994) show that …rms sell assets in response to …nancial constraints, and
Jain (1985) and Lang, Poulsen, and Stulz (1995) document that asset sales follow poor
…rm-level performance. Hite, Owers, and Rogers (1987) examine the stated motives
for asset sales and note that “in several cases, management indicated that assets were
being sold to raise capital for expansion of existing lines of business or to reduce high
levels of debt. In other words, selling assets was viewed as an alternative to the sale of
new securities.” Borisova, John, and Salotti (2011) examine the press announcements
to asset sales and …nd that over half of sellers state …nancing motives.
1

This …gure is an underestimate as 60% of asset sales in SDC have missing transaction values.
In September 2011, Banque Nationale de Paris and Société Générale announced plans to raise $96
billion and $5.4 billion respectively through asset sales, to create a …nancial bu¤er against contagion
from other French banks. Bank of America raised $3.6 billion in August 2011 by selling a stake in a
Chinese construction bank, and $755 million in November 2011 from selling its stake in Pizza Hut.
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This paper analyzes the role of asset sales as a means of …nancing. In particular,
it studies the conditions under which asset sales are preferable to equity issuance. We
build a deliberately parsimonious model to maximize tractability; this allows for the key
expressions to be solved for in closed form and the economic forces driving the results
to be transparent. The …rm comprises a core asset and a non-core asset. The …rm must
raise …nancing to meet a liquidity need, and can do so either by issuing equity, which
is a claim on the entire …rm, or by selling part of the non-core asset. Following MM,
we model information asymmetry as the principal driver of the …nancing decision. The
…rm’s type is privately known to its manager and comprises two dimensions. The …rst
dimension is quality, which determines the assets’standalone (common) values. The
value of the core asset is higher for high-quality …rms. The value of the non-core asset
depends on how we specify the correlation between the core and non-core assets. With
a positive (negative) correlation, the value of the non-core asset is higher (lower) for
high-quality …rms. The second dimension is synergy, which determines the additional
(private) value that the non-core asset is worth to its current owner. The incorporation
of a synergy dimension means that asset sales may occur for either …nancing or business
reasons.
It may seem that asset sales can already be analyzed by applying the general principles of the MM model of security issuance to the sale of assets, removing the need
for a new theory speci…c to asset sales. Such an extension would suggest that assets
are preferred to equity if they exhibit less information asymmetry. While information
asymmetry is indeed an important consideration, our model identi…es several new distinctions between asset sales and equity issuance that also drive the …nancing choice,
and may swamp information sensitivity considerations.
First, an advantage of equity issuance is that new shareholders obtain a stake in
the entire …rm. This includes not just the core and non-core assets in place (whose
value is uncertain), but also the cash paid for the new shares. Since the value of this
cash is certain, this mitigates the information asymmetry associated with the assets in
place: the certainty e¤ect. The certainty e¤ect applies regardless of whether the new
cash is held on the balance sheet or is used to repay debt, pay dividends, or …nance an
uncertain investment whose value is uncorrelated with …rm quality. In contrast, the
purchaser of a non-core asset does not share in the cash raised, and thus bears the full
information asymmetry associated with the asset’s value. Hence, in contrast to MM,
even if the non-core asset is less information-sensitive than the …rm as a whole, the
manager may sell equity if enough cash is raised that the certainty e¤ect outweighs the
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higher information asymmetry of equity. Formally, a pooling equilibrium is sustainable
where all …rms sell assets (equity) if the …nancing need is su¢ ciently low (high).
Since the certainty e¤ect strengthens as the amount of …nancing increases, the
model delivers the new result that the …rm’s …nancing choice depends on the amount
of …nancing required. This dependence contrasts standard …nancing models, where
the choice depends only on inherent characteristics of the security (such as its level
of information asymmetry (MM) or misvaluation (Baker and Wurgler (2002)), and
not the level of …nancing required – unless one assumes exogenous frictions such as
transactions costs or limits on the amount of …nancing that can be raised through a
given channel (e.g., notions of debt capacity). In our model, the level of …nancing
in‡uences the choice of …nancing, even though the entire …nancing need can be met
through either source and there are no nonlinearities. Separately, since …nancing needs
are a motive for selling assets, it may seem that a greater …nancing need will lead to
more assets being sold. In contrast, we show that it may reduce the volume of assets
traded, as the …rm substitutes into equity. Thus, a greater …nancial shock can improve
real e¢ ciency, as …rms hold onto synergistic assets and instead sell equity.
A second consideration is the synergies between the non-core asset and the rest
of the …rm. This synergy e¤ect leads to “threshold” separating equilibria in which a
…rm sells assets if synergies are below a cuto¤, and issues equity otherwise. While
the idea that …rms are less willing to sell assets if they are synergistic is unsurprising,
of greater interest is how this synergy e¤ect interacts with the certainty e¤ect. The
threshold synergy level is di¤erent for high- and low-quality …rms. If the amount
of …nancing required increases, this augments the certainty a¤ect and reduces the
information asymmetry of equity. This makes equity issuance more (less) attractive to
high (low) quality …rms: even if its assets are dissynergistic, a high-quality …rm chooses
to retain them and instead issue equity, because its su¤ers a smaller adverse selection
discount. Thus, higher …nancing needs mean that lower-quality assets are traded, and
thus reduce the market price of assets. Conversely, it increases both the quality and
price of equity sold in equilibrium.
A third di¤erence is the correlation e¤ect, which represents an advantage to selling
assets. When a …rm issues equity, it su¤ers an Akerlof (1970) “lemons” discount on
the equity issued – the market infers that the equity issued is low-quality, from the
…rm’s decision to issue it. This leads to the market not only paying a low price for
the new equity issued, but also attaching a low valuation to the remainder of the …rm.
This is because the new equity being issued and the equity of the …rm as a whole are

4

necessarily perfectly correlated, since the former is a carbon copy of the latter. In
contrast, when a …rm sells non-core assets, it receives a low price, but critically this
need not imply a low valuation for the rest of the …rm as the asset sold need not be a
carbon copy –indeed, it may be negatively correlated.
If synergies are su¢ ciently weak, a negative correlation allows for a separating
equilibrium where …rms separate by quality alone and not by synergies: high-quality
…rms sell assets and low-quality …rms issue equity. Even though the high-quality …rm
receives a (fair) low price for the assets he sells, so there are no market timing motives, this low price for assets does not imply a low valuation for the rest of the …rm,
due to the correlation e¤ect. Thus, …rms can sell poorly-performing assets without
su¤ering negative inferences on the company as a whole. If synergies are strong, the
separating equilibrium is a threshold equilibrium, where …rms separate by both quality
and synergies. This is similar to the positive correlation case, but has a number of
additional features. First, the threshold synergy level (below which …rms sell assets) is
always higher for high-quality …rms: since their assets are less valuable, they are more
willing to sell them. Second, high-quality …rms can make a capital gain from selling
their low-quality assets. In a model of information asymmetry alone, the market would
correctly infer that an asset seller has low-quality assets and correctly ascribe a low
price, eliminating the possibility of a capital gain. However, with a synergy motive, a
…rm is able to disguise an asset sale motivated by overvaluation reasons (the asset is of
low quality and thus has a low common value) as instead being motivated by business
reasons (the asset is dissynergistic and thus only has a low private value). This result
is not achievable in a model of security issuance alone as there are no synergy motives.
As with the positive correlation case, there may be an asset-pooling equilibrium.
This equilibrium is relatively easy to sustain, as a deviation to equity issuance leads
not only to a low price for the equity being sold, but also a low valuation on the rest
of the …rm. The equity-pooling equilibrium is harder to sustain due to the correlation
e¤ect: formally, the parameter values under which the equity-pooling equilibrium is
sustainable form a strict subset of those under which the asset-pooling equilibrium
is sustainable. If the manager’s stock price concerns are su¢ ciently weak, the only
o¤-equilibrium path belief that satis…es the intuitive criterion is that an asset seller is
high-quality. Thus, even though he receives a low price for the assets being sold, as the
market correctly infers that the assets are lowly valued from the manager’s decision
to sell them, this does not imply a low valuation for the rest of the …rm –indeed the
market ascribes a high valuation. Thus, deviation is attractive, and so the equilibrium
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is unsustainable.
We extend the model to allow the cash to be used to …nance an uncertain investment, whose expected value is correlated with …rm quality. It may appear that this
extension should weaken the certainty e¤ect, since the funds raised are now being used
for uncertain investment rather than held as certain cash. This intuition turns out to
be incomplete, because there is a second e¤ect. Since investment is positive-NPV, it increases the value of the capital that investors contribute to the …rm. If the desirability
of investment (for …rms of both quality) is su¢ ciently high compared to the additional
investment return generated by the high-quality …rm over the low-quality …rm, the
second e¤ect dominates – somewhat surprisingly, the certainty e¤ect can strengthen
when cash is used to …nance an uncertain investment. Thus, equity issuance becomes
easier to sustain compared to the core model. In contrast, if investment is su¢ ciently
volatile, the …rst e¤ect is stronger and asset sales become preferable. Thus, the source
of …nancing depends on the use of …nancing, even though we have a model of pure
adverse selection with neither moral hazard nor bankruptcy costs. In all scenarios, for
the case of positive correlation, it remains the case that asset (equity) sales are used
for low (high) …nancing needs.
Our paper can be interpreted more broadly as showing at what level to issue claims
for …nancing reasons: the …rm level (equity issuance) or the asset level (asset sales).
Many of the e¤ects also apply to other types of claim that the …rm can issue at each
level. All three e¤ects apply to parent-company debt in the same way as parentcompany equity: since debt is also a claim to the entire …rm, it also bene…ts from
the certainty e¤ect and is positively correlated with …rm value; issuing debt does not
involve the loss of synergies. Thus, our model abstracts from debt …nancing and focuses
on the choice between selling assets and equity. Similarly, if a …rm issues collateralized
debt at the asset/division level, or engages in an equity carve-out of the division, this
need not imply low quality for the …rm as a whole (correlation e¤ect), and investors
do not own a claim to the cash that they invest, which resides at the parent company
level (certainty e¤ect). The one di¤erence versus an asset sale is that issuing debt or
equity at the asset level does not involve a loss of (dis)synergies: thus, a carve-out can
be seen as a special case of our model where synergies are zero.3 Thus, the main forces
that the model identi…es more generally apply to the level at which to issue claims,
rather than the type of claim. If these e¤ects suggest that it is optimal to issue claims
at the parent company level, then the standard pecking-order theory can be used to
3

In a future draft we will also analyze the case in which synergies are non-zero and the …rm has a
choice between asset sales, carve-outs, and equity issuance.
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analyze if the type of claim should be parent-company debt or parent-company equity.
Most of the existing literature on asset sales is empirical. Jain (1985), Klein (1986),
Hite, Owers, and Rogers (1987), and Slovin, Sushka, and Ferraro (1995), among others,
…nd positive market reactions to asset sales. Lang, Poulsen, and Stulz (1995) show that
this positive reaction stems from …nancing rather than business reasons. Brown, James,
and Mooradian (1994) and Bates (2006) examine the use of proceeds from an asset sale.
Maksimovic and Phillips (2001) analyze business reasons rather than …nancing motives.
Existing theories consider asset sales as the only source of …nancing and do not
compare it to equity issuance: a partial list includes Shleifer and Vishny (1992), DeMarzo (2005), He (2009) and Kurlat (2010). Milbradt (2012) and Bond and Leitner
(2011) show that selling an asset will a¤ect the market price of the seller’s remaining
portfolio under mark-to-market accounting, changing his balance sheet constraint. We
show that such correlation e¤ects are stronger for equity issuance: while a partial asset
sale may imply a negative valuation of the remaining unsold non-core assets, it need
not imply a negative valuation of the whole …rm. The closest existing paper is Nanda
and Narayanan (1999) who also consider both asset sales and equity issuance under information asymmetry. They do not feature the certainty, synergy, or correlation e¤ects
that are the heart of this paper: they only consider the case of negative correlation,
and the manager does not care about the stock price so there is no correlation e¤ect.
They instead focus on other interesting issues such as optimal …rm scope.4
Since a partial asset sale in our model in the no-synergies case can also be interpreted
as a carve-out, our paper is also related to the literature on carve-outs. Nanda (1991)
also points out that non-core assets may be uncorrelated with the core business and
that this may motivate a …rm to issue equity at the subsidiary level. In his model, noncore assets always have a zero correlation, and the information asymmetry of core and
non-core assets is the same. Our model allows for general correlations and information
asymmetries, thus enabling us to generate the certainty and correlation e¤ects. 5
4

Leland (1994) allows …rms to …nance cash out‡ows either by equity issuance (in the core analysis)
or by asset sales (in an extension), but not to choose between the two. In Strebulaev (2007), asset sales
are assumed to be always preferred to equity issuance, which is a last resort. Other papers model asset
sales as a business decision (equivalent to disinvestment) and do not feature information asymmetry.
In Morellec (2001), asset sales occur if the marginal product of the asset is less than its (exogenous)
resale value. In Bolton, Chen, and Wang (2011), disvinestment occurs if the cost of external …nance
is high relative to the marginal productivity of capital. While those papers take the cost of …nancing
as given, this paper microfounds the determinants of the cost of equity …nance versus asset sales.
5
Empirically, Allen and McConnell (1998) study how the market reaction to carve-outs depends on
the use of proceeds. Schipper and Smith (1986) show that equity issuance leads to negative abnormal
returns, but carve-outs lead to positive returns. Slovin, Sushka, and Ferraro (1995) …nd positive
market reactions to carve-outs, and Slovin and Sushka (1997) study the implications of parent and
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The remainder of the paper is organized as follows. Section 1 outlines the general model. Section 2 analyzes the case of positive correlation and demonstrates the
certainty e¤ect. Section 3 studies negative correlation and introduces the correlation
e¤ect. In Section 4, the funds raised are used to …nance an uncertain investment, and
Section 5 concludes. Appendix A contains all proofs not in the main text. In the Online Appendix, Appendix B contains additional comparative statics, and Appendices
C and D contain other peripheral material.

1

The Model

The model consists of two types of risk-neutral agents: …rms, which raise …nancing,
and investors, who provide …nancing and set prices. The …rm is run by a manager,
who has private information about the …rm’s type = (q; k). If a …rm is of type , we
also say that the manager is of type . The type consists of two dimensions. The
…rst is the …rm’s quality q 2 fH; Lg, which measures the standalone (common) value
1
, where captures the level of
of its assets. The prior probability that q = H is
2
information asymmetry (higher corresponds to lower information asymmetry). The
second dimension is a synergy parameter k U k; k , where k 0, k 0, and k and
q are uncorrelated. This parameter measures the additional (private) value created by
the existing owner.
The …rm comprises two assets. The core business has value Cq , where CH > CL .
The non-core business has value Aq , and can be considered either a physical asset (e.g.
a plant) or a …nancial asset (e.g. an investment in another …rm). Where there is no
ambiguity, we will use the term “assets”to refer to the non-core business. We consider
two speci…cations of the model. The …rst is AH > AL , so that the value of the two
assets is positively correlated. The second is AL > AH , so the assets are negatively
correlated. In both cases, we assume that:
CH + AH > CL + AL ,

(1)

i.e. H has a higher total value. Thus, even if assets are negatively correlated, the
higher value of L’s non-core assets is outweighed by the lower value of its core assets.
In Myers (1984), the key driver of …nancing choice is the volatility of the security being
issued. The distinction between the two cases of AH > AL and AH < AL shows that
subsidiary equity issuance on the stock prices of both the parent and the subsidiary.
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it is not only the volatility of the non-core asset that matters (jAH AL j), but also its
correlation with the core asset (sign (AH AL )).6
We consider the …nancing decision of an individual probabilistic …rm. The …rm must
raise …nancing of F < min (AL ; AH ).7 This …nancing need could arise from a number
of sources: a liquidity need (e.g. providing a bu¤er against future cash requirements),
an upcoming debt repayment, or a dividend payment. The cash raised remains on the
…rm’s balance sheet, which nests all of the above cases: this treatment applies to any
use of cash that increases equity value by an amount F in expectation, independent
of …rm quality. In Section 4 we allow the cash to fund an investment whose value is
correlated with …rm quality, so that there is information asymmetry on the use of the
cash. This extension also allows the model to apply to the case in which the …nancing
need arises from an investment opportunity that is su¢ ciently attractive that it is
worth su¤ering any …nancing cost to pursue it.
We currently treat the …rm’s …nancing need F as exogenous. In MM, the …rm has
the option not to raise …nancing and instead to forgo investment, since the value created
by the investment was moderate; the goal of that paper is to show that information
asymmetry can deter investment by hindering …nancing. Since the trade-o¤ between
forgoing a desirable investment, and su¤ering an adverse selection discount when raising
…nancing for investment, is already well-known, our focus instead is to study the choice
between asset sales and equity to meet a given …nancing need, and so we take F as
given. In ongoing work we are extending the model to give …rms the choice of whether
to raise …nancing and for …nancing needs to be privately known; preliminary results
are described in the Conclusion.
The …rm can raise funds either by selling assets or by issuing equity (which is a
claim on both core and non-core assets); it cannot sell a claim to the core business alone
as these assets are essential for the …rm. (In the conclusion, we discuss an extension
in which we relax this assumption.) Since F < min (AL ; AH ), it is possible to raise the
required …nancing entirely through either source. We restrict attention to equilibria in
which the …rm is assumed to raise …nancing from a single source. This can be motivated
6
We do not consider the case of AH = AL as there is now no information asymmetry surrounding
the non-core asset. Thus, it is automatic that the …rm will always raise …nancing by selling it (as
shown by MM).
7
The amount of …nancing F does not depend on the source of …nancing: F must be raised regardless
of whether the …rm sells assets or equity. In bank capital regulation, equity issuance leads to a superior
improvement in capital ratios than asset sales and so F does depend on the source of …nancing. We
do not consider this e¤ect here as the e¤ect will be straightforward: it will encourage …rms towards
the source that reduces the amount of …nancing required.
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by transactions costs associated with using multiple …nancing sources. (Appendix C
formally derives conditions under which the …rm will not wish to deviate to multiple
…nancing sources.) There are no taxes, and any transactions costs are assumed to be
the same for both asset sales and equity issuance.
The non-core asset is perfectly divisible so partial asset sales are possible. We
deliberately do not feature nonlinearities as they will mechanically generate the result
that the source of …nancing depends on the amount of …nancing required. If a …rm sells
non-core assets with a value of X, its fundamental value falls by X (1 + k). Thus, the
case of k > (<) 0 represents synergies (dissynergies), where the non-core asset is worth
more (less) to the current owner than in its next-best use.8 If assets are indivisible, a
partial asset sale represents a carve-out, where the …rm sells claims to the asset but
does not lose any (dis)synergies. This corresponds to a version of the model in which
k = k = 0.
Formally, a …rm of type issues a claim K 2 fE; Ag, where K = E represents
equity issuance and K = A an asset sale. Investors infer the …rm’s type based on its
choice of claim K . These inferences a¤ect both the …rm’s current market valuation
(also referred to as its stock price) and the terms at which it raises …nancing. Investors
are perfectly competitive and price the claim being sold at its expected value, given
the inferred …rm type, so that they earn zero expected return.9 Thus, the …rm may
enjoy either an increase or decrease in its fundamental value, depending on whether it
issues the claim at a gain or a loss. The manager’s objective function places weight !
on the …rm’s stock price and 1 ! on fundamental value. If a manager is indi¤erent
between playing the equilibrium strategy and deviating, we assume that he remains
with the equilibrium strategy. A useful feature of the framework is that only the
quality parameter q, and not the synergy parameter k, a¤ects the price that investors
are willing to pay for claims. This allows our model to incorporate two dimensions of
…rm type –quality and synergy –while retaining tractability. Thus, we will sometimes
use the term “H” or “H-…rm” to refer to a high-quality …rm regardless of its synergy
parameter, and similarly for “L”or “L-…rm”. We will use the terms “capital gain”and
8
One may wonder why the …rm will have dissynergistic assets to begin with. First, even if the
asset is dissynergistic, the …rm may retain it due to the transactions costs of asset sales: only if it is
forced to raise …nancing and so would have to bear the transactions costs of equity issuance otherwise
would it consider selling assets. Second, the market for assets is not perfectly frictionless, and so not
all assets are owned by the best owner at all times. Note that our model allows for k = 0 in which
case there are no dissynergies.
9
Sicherman and Pettway (1987), John and Ofek (1995) and Datta, Iskandar-Datta and Raman
(2003) …nd insigni…cant returns to purchasers in asset sales.
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“capital loss”to refer to the gain or loss resulting from the common value component
of the asset value only, and “fundamental gain”and “fundamental loss”to refer to the
overall change in the …rm’s fundamental value from selling assets. The latter consists
of both the capital gain/loss and the loss of (dis)synergies by trading the asset.
We use the Perfect Bayesian Equilibrium (“PBE”) solution concept, which involves
the following: (i) Investors have a belief about which manager types issue which claim
K . (ii) The price of the claim being issued equals its expected value, conditional on
investors’ beliefs in (i). (iii) Each manager type chooses to issue the claim K that
maximizes his objective function, given investors’beliefs. (iv) Investors’beliefs satisfy
Bayes’ rule. In addition to the PBE, beliefs on claims K issued o¤ the equilibrium
path satisfy the Cho and Kreps (1987) Intuitive Criterion (IC).
We …rst analyze the positive correlation version of the model (AH > AL ) and then
move to the negative correlation version (AL > AH ).

2

Positive Correlation

We assume that ! = 0 in this section for ease of exposition. The role of ! > 0
only exists under negative correlation, where there is a trade-o¤ to being inferred as
L: market valuation falls, but the …rm receives a high price if it sells assets. With a
positive correlation, there is no such trade-o¤: being inferred as quality L is detrimental
for both market valuation and fundamental value, and so ! > 0 does not a¤ect the
sustainability of any equilibria.
We …rst consider the potential pooling equilibria, which are of two types: an assetpooling equilibrium (AP E) and an equity-pooling equilibrium (EP E). We then move
to separating equilibria (SE).

2.1

Pooling Equilibrium, All Firms Sell Assets

We consider a pooling equilibrium in which all …rms sell assets, supported by the o¤equilibrium path belief (OEPB) that anyone who sells equity is of quality L. In this
equilibrium, assets are valued at
E [A] = AH + (1
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)AL :

(2)

If equity is sold (o¤ the equilibrium path), it is valued at
(3)

CL + AL + F:

The additional F term arises because the cash that the …rm receives from …nancing
enters its balance sheet, and so new shareholders own a claim to this cash in addition
to the two existing assets.10
The fundamental value of quality L is thus given by:
F AL (1 + k)
E [A]
(AH AL )
= CL + AL + F
E [A]

CL + AL + F

kAL

;

and the fundamental value of quality H is:
CH + AH

F

(1

) (AH AL ) + kAH
:
E [A]

(4)

H AL )
by selling low-quality assets at a pooled
An L-…rm enjoys a capital gain of F (AE[A]
price. However, it also loses the synergies from the asset. If:

1+k <

E[A]
,
AL

(5)

then even the L-…rm with the greatest synergies, type L; k , will prefer to sell assets
rather than to deviate, since the capital gain from selling low-quality assets exceeds
the loss of synergies. We assume that equation (5) holds throughout the case of positive correlation, else synergy motives are so strong that they dominate information
asymmetry considerations. Equation (5) is a necessary and su¢ cient condition for all
L-…rms not to deviate, regardless of F .
(AH AL )
H-…rms su¤er a capital loss of (1 )FE[A]
in addition to any loss of synergies.
Such a …rm may thus deviate and issue equity. If it does so, fundamental value becomes:
CH + AH

F (CH + (1 + k) AH CL
CL + AL + F

The no-deviation (“ND”) condition is that (6)
10

AL )

:

(6)

(4) for all H-…rms. This condition is

This is consistent with the treatment of …nancing in MM, although it plays no role in their analysis
since both equity and debt are claims on the entire …rm, which includes the …nancing raised.
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most stringent for type H; k . Thus, all H-…rms will not deviate if:
F

F AP E;N D;H =

(CH + AH )E[A] (CL + AL )AH (1 + k)
:
AH (1 + k) E[A]

(7)

This condition is equivalent to the “unit cost of …nancing”being lower for asset sales,
i.e.
AH 1 + k
CH + AH + F
,
(8)
E[A]
CL + AL + F
where the numerator on each side is the value of the claim being sold to the …rm, and
the denominator is the price that investors pay for that claim.
There are three forces that determine H’s incentives to deviate. The …rst is whether
equity or assets are more information-sensitive. This e¤ect is a natural extension of the
MM principle that high-quality …rms wish to issue claims that are least informationallyAH
>
insensitive. Indeed, if there are no synergy considerations (i.e. k = 0), then if E[A]
CH +AH
, i.e. assets are su¢ ciently more volatile than equity, then the RHS of (7) is
CL +AL
negative and so AP E is unsustainable for any F . H-…rms su¤er a smaller capital
loss by issuing undervalued equity compared to selling undervalued assets, and so will
deviate to equity issuance.
The second force is the synergy e¤ect, which is absent in MM. For AP E to be
sustained, the type with the greatest synergy k must be willing to sell assets despite the loss of synergies. Thus, sustainability requires not only assets to be suf…ciently informationally-insensitive, but also the maximum synergy level to be su¢ H )E[A]
ciently small. If k > (C(CHL+A
1, i.e. synergies are important (k is high) and assets
+AL )AH
AH
H
are informationally-sensitive ( E[A]
is high compared to CCHL +A
), then again the RHS of
+AL
(7) is negative and so AP E is unsustainable for any F .
The third force is the amount of …nancing F being raised. This is unique to a model
of asset sales and stems from the fact that the cash raised from …nancing enters into
the …rm’s balance sheet. Thus, if the investor purchases an equity claim, she shares in
the value of this cash; but if she buys non-core assets, she does not. Since the value of
cash is certain, this e¤ect mitigates the information asymmetry associated with equity
…nancing: the RHS of equation (8) becomes dominated by the term F , which is the
same in the numerator and the denominator as there is no information asymmetry, and
less dominated by the uncertain assets-in-place terms Cq and Aq .11 Thus, there is an
11
This e¤ect does not exist in MM, since only claims to the entire …rm (debt and equity) are
considered, and so all claims share in the cash added to the balance sheet. Thus, the level of …nancing
raised does not matter.
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upper bound on F to prevent deviation. If F exceeds this upper bound, the certainty
e¤ect is su¢ ciently strong that H; k deviates to issuing equity – even though it is
inferred as L by doing so. In particular, note that even if AAHL < CCHL and k = 0, i.e.
assets are less volatile than equity and there are no synergies, it may be that (7) is
violated so quality H issues equity. Thus, the MM result that the high type will issue
the least volatile claim does not hold.
The e¤ect of F on …nancing choices is interesting since it may seem that, since
…nancing is a motive for asset sales, greater …nancing needs F should lead to greater
asset sales. However, if F rises su¢ ciently, then the …rm may end up selling fewer
assets, since it is substituting into an alternative source of …nancing: equity issuance.
Thus, surprisingly, greater …nancial constraints can (under some circumstances) improve real e¢ ciency as they lead to …rms choosing to hold onto their synergistic assets.
Here, equity issuance has no e¤ect on real e¢ ciency as it leads to a pure wealth transfer
between investors and …rms. By contrast, asset sales a¤ect real e¢ ciency due to the
di¤erence between common and private values. In particular, if k = 0, all assets sales
reduce total surplus since there are no dissynergies, and so higher F can increase total
surplus.
We now study the comparative statics on the upper bound (7). These are as follows:
@F AP E;N D;H
E[A]
=
> 0;
@CH
AH (1 + k) E[A]
AH (1 + k)
@F AP E;N D;H
@F AP E;N D;H
> 0;
=
=1+
@( CL )
@CH
AH (1 + k) E[A]
@F AP E;N D;H
E[A](1
)(AH AL ) + kE[A] (1
)AL (CH CL + AH AL )(1 + k)
7 0;
=
@AH
(AH (1 + k) E[A])2
AH (1 + k) (1
)(CH CL + AH AL ) + AH (1 + k) E[A]
@F AP E;N D;H
=
< 0;
@( AL )
(AH (1 + k) E[A])2
@F AP E;N D;H
(CH CL + AH AL )A2H (1 + k)
=
> 0;
@
(AH (1 + k) E[A])2
@F AP E;N D;H
AH E[A](CH CL + AH AL )
=
< 0:
@k
(AH (1 + k) E[A])2
For the values of the non-core business, CH and CL , the signs of the derivatives are
intuitive: as we increase dispersion in the value of the core business (CH CL ), we
increase the loss that H makes by deviating to issue equity. This discourages deviation
and the upper bound can relax, i.e., increase. The derivative with respect to CL is
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larger because changes in CL have two e¤ects. First, reducing CL increases the capital
loss from equity issuance and so deters H from selling equity. This e¤ect is shared
with increasing CH : increasing CH and reducing CL both augment CH CL . The
second e¤ect is speci…c to CL . Reducing CL means that H receives a lower price from
deviating to sell equity, since equity is valued at CL + AL . This means that he has
to sell a greater fraction of the …rm’s equity, and so he bears the capital loss over a
AP E;N D;H
greater base. This second e¤ect is shown by the additional 1 term in the @F @( CL )
expression, and means that reducing CL dissuades H from issuing equity even more
than increasing CH .
AP E;N D;H
Turning to the non-core asset, the negative sign of @F @( AL ) arises because lowering AL increases H’s loss to selling assets for a pooled price, and thus encourages
him to deviate to equity. This requires the upper bound on F to tighten, i.e. decrease.
AP E;N D;H
is ambiguous. There are two e¤ects of increasing AH .
However, the sign of @F @AH
First, it increases the loss that H makes from selling assets; this e¤ect increases the
incentive to deviate and is shared with reducing AL . Second, it increases the pooled
price that H receives from selling assets (which is given by E [A] = AH + (1
)AL ),
and so reduces the quantity of assets that the …rm needs to sell. Thus, H su¤ers the loss
over a lower base, reducing the incentive to deviate. In contrast, reducing AL lowers
the pooled price that H receives from selling assets, increasing the quantity of assets
that he needs to sell and causing a greater loss. Hence, both e¤ects work in the same
direction and there is no ambiguity with AL . The bound is also increasing in . As
quality H begins to dominate the market, he su¤ers a lower capital loss from pooling
on asset sales, because the pooled price E [A] that he receives becomes closer to the
true asset value of AH . Thus, he has a lower incentive to deviate to selling equity.
Finally, the bound is decreasing in the maximum synergy k. If k is higher, the …rm
is more willing to deviate to issue equity, and so F must fall to weaken the certainty
e¤ect. Viewed di¤erently, even if k is high (so that assets are synergistic), the …rm
will still be willing to sell them if F is su¢ ciently low. One might think that the
e¤ect of synergies on …nancing choices should not depend on the amount of …nancing
raised: if assets are su¢ ciently synergistic, the …rm will not sell them, regardless of F .
However, we show that if F is low, the …rm will be willing to sell assets, even if they
are synergistic. The synergy e¤ect interacts with the certainty e¤ect.
We now verify whether the OEPB, that an equity issuer is of quality L, satis…es
the IC. This is the case if an L-…rm would weakly prefer to issue equity if revealed H.
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In this case, L’s fundamental value from deviation is:
CL + AL + F

F

CL + AL + F
CH + AH + F

:

Note that the price of equity in a deviation, (3), only requires the OEPB to be that
a deviator is of quality L: it does not depend on the synergy parameter k. Thus,
we can set the market’s belief on the type of the deviator to be that which is most
likely to deviate if revealed H, as this makes the IC easiest to satisfy. Since greater
synergies increase the incentive to deviate (as equity issuance allows the …rm to retain
the synergistic asset), we set the OEPB to be that a deviator is of type L; k . This
…rm type will deviate, satisfying the IC, if:
F

F AP E;IC =

(CH + AH )AL (1 + k) E [A] (CL + AL )
:
E[A] AL (1 + k)

(9)

It may seem that the IC should be trivial since L receives a high price for selling equity
and being inferred as good, rather than a pooled price for selling assets. However, if F
is su¢ ciently large, selling equity is less attractive since the certainty e¤ect reduces the
gains from being inferred as H. Thus, we have another upper bound on F , again due
L +AL )E[A]
1, i.e. assets are relatively more volatile
to the certainty e¤ect. If k < (C
(CH +AH )AL
than equity and synergies are small, then the RHS of (9) is negative and so the pooling
equilibrium is unsustainable for any F . Type L enjoys such a large capital gain from
pooling on assets, and loses su¢ ciently small synergies, that he will not deviate to
selling equity even if revealed as H.12
Lemma 1 below summarizes the equilibrium. The proof shows that the IC condition
E[A]
p
is stronger than the ND condition if and only if 1 + k
(> 1). Thus, if this
AH AL
inequality is satis…ed, the former is necessary and su¢ cient for the pooling equilibrium
to hold, else the latter is the necessary and su¢ cient condition.
Lemma 1. (Positive correlation, pooling equilibrium, all …rms sell assets.) Consider a
pooling equilibrium in which all …rms sell assets (Kq = A) and a …rm that issues equity
1. The equilibrium is sustainable
is inferred as type L; k , and assume that k < E[A]
AL
12

To eliminate an equilibrium with F > F AP E;IC via the IC, we also require that H will deviate if
he is revealed good. This will automatically be the case, as he will break even rather than su¤ering
a capital loss and losing synergies. In all of the other equilibria that we consider, it will similarly be
automatic that H will deviate if he is revealed good, so we will not need to show this mathematically.
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if F

F AP E , where
8
< F AP E;IC = (CH +AH )AL (1+k) E[A](CL +AL ) if 1 + k pE[A]
AH AL
E[A] AL (1+k)
AP E
F
=
: F AP E;N D;H = (CH +AH )E[A] (CL +AL )AH (1+k) if 1 + k > pE[A] :
AH AL
A (1+k) E[A]

(10)

H

The upper bound F AP E;IC is increasing in CH , CL and k and decreasing in AH ,
AL , and . The upper bound F AP E;N D;H is increasing in CH , CL and , and
decreasing in AL and k; the e¤ect of AH is ambiguous.

2.2

Pooling Equilibrium, All Firms Sell Equity

We now consider the alternative pooling equilibrium in which both types issue equity,
supported by the OEPB that anyone who sells assets is of quality L. Equity is valued
at
E [C + A] + F = (CH + AH ) + (1
) (CL + AL ) + F
and if assets are issued (o¤ the equilibrium path), they are valued at AL .
The fundamental value of L is
(CH CL + AH AL )
E[C + A] + F

CL + AL + F

;

and the fundamental value of H is
CH + AH

F

(1

)(CH CL + AH
E[C + A] + F

AL )

:

As in AP E, …rms of quality L makes a capital gain; however, he may still have
incentives to deviate and sell assets if they are su¢ ciently dissynergistic. Type (L; k)
has the greatest incentive to deviate and its no-deviation condition is given by:
F

F EP E;N D;L =

E[C + A](1 + k)
k

(CL + AL )

:

(11)

A necessary condition for (11) to be satis…ed is that
k>

CL + AL
E[C + A]

1,

(12)

i.e. the dissynergies cannot be su¢ ciently large to outweigh the capital gain on selling
low-quality assets. Equation (12) is analogous to equation (5) in AP E which states that
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synergies cannot be su¢ ciently large. We assume that equation (12) holds throughout
the case of positive correlation, else synergy motives are so strong that they dominate
information asymmetry considerations. However, while (5) in AP E was both a necessary and su¢ cient condition, (12) is only a necessary condition. We also require F
to be low. If F is su¢ ciently high, type (L; k) only makes a small capital gain from
selling low-quality equity at a pooled price, due to the certainty e¤ect. Thus, if k is
su¢ ciently negative, it will deviate to asset sales in order to get rid of a dissynergistic
asset. Thus, unlike in AP E, satisfying L’s ND condition imposes a bound on F .
Firms of quality H will not deviate if:
F EP E;N D;H =

F

AL (CH + AH ) AH E[C + A](1 + k)
:
AH (1 + k) AL

(13)

In contrast to Section 2.2, the ND condition now imposes a lower bound on F . This
also results from the certainty e¤ect. If F is su¢ ciently high, H su¤ers a relatively
small loss from selling equity at a pooled price, since the undervaluation is mitigated
H +AH
by the certainty e¤ect, and so will not deviate. Note that if AAHL > CE[C+A]
and k = 0,
so assets are su¢ ciently more volatile than equity and there are no synergy motives,
the RHS of (13) is negative. Thus, regardless of F , the inequality is satis…ed and H
will not deviate from equity issuance to asset sales. In contrast, recall that even if
assets are less volatile than equity and there are no synergies, this is not su¢ cient for
the ND condition in AP E to be satis…ed, as we also required F to be low. Low equity
volatility and low dissynergies is su¢ cient to rule out deviation from EP E, but low
asset volatility and low synergies is not su¢ cient to rule out deviation from AP E.
We next verify whether the OEPB, that an asset seller is of quality L, satis…es the
IC. If L sells assets and is inferred as quality H, his fundamental value becomes:
CL + AL + F

F

AL (1 + k)
AH

.

Type (L; k) thus has greatest incentive to deviate. It will do so, satisfying the IC, if
F

F EP E;IC =

AL E[C + A](1 + k) AH (CL + AL )
:
AH AL (1 + k)

(14)

The denominator is always positive, and so the lower bound can always be satis…ed
for some F : unlike in AP E, there is no necessary condition that we require for the IC
condition to be achievable. The condition is a lower bound, since F must be su¢ ciently
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high that the certainty e¤ect reduces the capital gain from pooling on equity, so that
L prefers to deviate and sell assets.
Lemma 2 below summarizes the equilibrium. The proof shows that the IC condition
AH AL
is stronger than the ND condition if and only if 1 + k
(< 1). Thus, if this
E[A2 ]
inequality is satis…ed, the former is necessary and su¢ cient for the pooling equilibrium
to hold, else the latter is the necessary and su¢ cient condition.
Lemma 2. (Positive correlation, pooling equilibrium, all …rms sell equity.) Consider a
pooling equilibrium in which all …rms sell equity (Kq = E) and a …rm that sells assets
is inferred as type (L; k). This equilibrium is sustainable if the following conditions are
satis…ed:
(i) F F EP E;N D;L = E[C+A](1+k)k (CL +AL )
(ii) F F EP E , where
F

EP E

=

(

AL E[C+A](1+k) AH (CL +AL )
if 1 + k
AH AL (1+k)
AH E[C+A](1+k)
F EP E;N D;H = AL (CH +AAHH )(1+k)
if 1 +
AL

F EP E;IC =

AH AL
E[A2 ]
H AL
k < AE[A
2] :

(15)

The lower bound F EP E;IC is increasing in k; the lower bound F EP E;N D;H and the
upper bound F EP E;N D;L are both decreasing in k. The comparative statics with respect
to the other parameters are ambiguous.

2.3

Comparing the Pooling Equilibria

We now study the conditions under which each pooling equilibrium is sustainable. The
results are given in Proposition 1 below:
Proposition 1. (Positive correlation, comparison of pooling equilibria.) An assetpooling equilibrium is sustainable if F
F AP E , and an equity-pooling equilibrium is
sustainable if F EP E
F
F EP E;N D;L , where F AP E , F EP E;N D;L , and F EP E;IC are
given by (10), (12) and (15) respectively and F AP E > F EP E . Thus, if:
(i) F F EP E , only an asset-pooling equilibrium is sustainable,
(ii) F EP E < F
F AP E , both the asset-pooling and equity-pooling equilibria are
sustainable,
(iii) F AP E < F F EP E;N D;L , only an equity-pooling equilibrium is sustainable.
(iv) F > F EP E;N D;L , no pooling equilibrium is sustainable.
Proposition 1 shows that, when the amount of …nancing required increases (but
remains below F EP E;N D;L ), …rms switch from selling assets to issuing equity, since the
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magnitude of the certainty e¤ect is increasing in the magnitude of …nancing raised.
Thus, the type of claim issued depends not only on the inherent characteristics of
the claim (its information sensitivity and synergies) but also the amount of …nancing
required –…rms only issue equity to raise large amounts of …nancing, even though we
have no …xed costs of equity issuance. In standard theories, the type of security issued
only depends on the security’s inherent characteristics (e.g. information asymmetry or
overvaluation) unless one assumes nonlinearities such as limited debt capacity. Here,
there are no limits as the amount of …nancing required can be fully raised by either
source.
When the …nancing needs become too high (F > F EP E;N D;L ), no pooling equilibrium is sustainable. Due to the certainty e¤ect, information asymmetry considerations
become second-order, and so any …rm with dissynergies will deviate to asset sales.

2.4

Separating Equilibrium

It is clear that there will be no separating equilibrium where …rms separate by quality
q alone, i.e. where the claim issued depends on q only so we can represent the claim by
Kq . The use of claim KL immediately reveals the …rm to be of quality L. By deviating
to issue claim KH , …rm quality L enjoys an increase in both its market value (as it is
inferred as high-quality) and fundamental value (as it receives a high price for the claim
issued). However, there may be a separating equilibrium where the …nancing choice
depends on the synergy parameter k: there is a cuto¤ kq so any …rm below (above) the
cuto¤ will sell assets (equity). In general, H and L can use di¤erent cuto¤ rules, so
separation will be along both type dimensions.
While investors do not directly care about k (as it only a¤ects private values), the
synergy cuto¤s do matter since they a¤ect the expected quality (common value) of the
claims. Thus, investors will try to infer q from the seller’s choice of claim. Using Bayes’
rule, the prices paid for sold assets and issued equity are, respectively:
k
k
kH k
AH + (1
) L
AL
E[kq ] k
E[kq ] k
!
k kH
E[C + Ajk > kq ] + F =
(CH + AH ) + (1
)
k E kq

(16)

E[Ajk < kq ] =

k
k

kL
E kq ]

!

(CL + AL ) + F:
(17)
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where
E kq = kH + (1

) kL .

The e¤ect of the di¤erent cuto¤ thresholds is to skew the valuations. In an AP E,
assets are valued at AH + (1
) AL . If kH > kL , H-…rms are more willing to sell
assets than L-…rms. Thus, asset sales are a positive signal of quality, and so the
k
k
posterior weight placed on AH , E[kH ] k , is greater than the prior probability .
q
A type (q; k) will prefer equity issuance if and only if its unit cost of …nancing is
less:
Aq (1 + k)
Cq + Aq + F
<
;
E[C + Ajk > kq ] + F
E[Ajk < kq ]
where the denominators are given by equations (16) and (17), respectively. This can
be rewritten
Cq + Aq + F E C + Ajk > kq + F
(1 + k) >
:
(18)
Aq
E Ajk < kq
The cuto¤ kq for a particular quality q is that which allows (18) to hold with equality.
q +F
Since only the Cq +A
term on the RHS depends on q (the second term is an expecAq
tation), the higher cuto¤ value kq will belong to the quality q for whom this term is
H +F
L +F
higher. Thus, kH > kL if and only if CH +A
> CL +A
, i.e.
AH
AL
AH
CH + AH + F
>
:
CL + AL + F
AL

(19)

Condition (19) is intuitive. It requires that the “certainty-e¤ect”adjusted information
sensitivity is higher for equity than asset sales. H dislikes information sensitivity as
it increases the capital loss that he su¤ers; conversely, L likes information sensitivity.
Thus, if information sensitivity is higher for equity, this makes equity less (more)
attractive to H (L); therefore, the threshold synergy below which H is willing to sell
assets is higher.
While the synergy e¤ect alone is unsurprising (…rms are more likely to sell assets
if they are dissynergistic, so the equilibrium is given by a cuto¤ rule kq ), of greater
interest is how the certainty e¤ect interacts with the synergy e¤ect. The amount of
…nancing required F changes the cuto¤s and thus the quality of assets and equity sold
in equilibrium, in turn a¤ecting their prices. If F rises so that (19) is violated, the
certainty e¤ect is su¢ ciently strong that equity issuance is more attractive to H and
less attractive to L. Thus, more H …rms sell equity, increasing the quality (and thus
price) of equity issued and decreasing the quality and price of assets sold.
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The results of this subsection are summarized in Proposition 2 below. Since F does
not a¤ect the sustainability of the separating equilibrium13 , but only the cuto¤s, we
do not include SE in the comparison of equilibria in Section 2.3.
Proposition 2. (Positive correlation, separating equilibrium.) A separating equilibrium is sustainable in which quality q sells assets if k kq and sells equity if k > kq .
+AH +F
< AAHL , kL > kH > 0.
(i) If CCHL +A
L +F
+AH +F
= AAHL , kL = kH and the signs of kL and kH depend on parameter
(ii) If CCHL +A
L +F
values.
+AH +F
> AAHL , kH > kL and the signs of kL and kH depend on parameter
(iii) If CCHL +A
L +F
values.

3

Negative Correlation

We now turn to the case of negative correlation. Since AL > AH , we now use the term
“high (low)-quality assets” to refer to the assets of type L (H). Note that negative
correlation is a rather mild condition: it only means that high-quality …rms are not
universally high-quality, as they may have some low-quality divisions; similarly, lowquality …rms may have some high-quality assets. It does not require the values of the
divisions covary in opposite directions to each other (e.g. that a market upswing helps
one division and hurts the other).
Under the case of negative correlation, there are now potentially two reasons for
H-…rms to prefer asset sales. First, selling equity may reveal him to be of quality L
and lead to a low stock price, as in the case of positive correlation. Second, he may
now make a capital gain from selling assets, since they are low-quality. The latter e¤ect
was not present in the case of positive correlation. Since the two e¤ects may work in
opposite directions, we now return to general !, so that the manager cares about the
stock price as well as fundamental value.
As with Section 2, we start by deriving the conditions under which the two pooling
equilibria AP E and EP E are sustainable, and then turn to the separating equilibrium
SE. Throughout the negative correlation analysis, we make the following technical
assumption:
AH
.
(20)
1+k >
AL
Analogous to (5) and (12) in the positive correlation case, this assumption ensures that
13

In a later draft we will provide the formal proof that SE is sustainable for all F .
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synergies are not su¢ ciently strong that they swamp information sensitivity considerations.

3.1

Pooling Equilibrium, All Firms Sell Assets

As in Section 2.1, we consider a pooling equilibrium in which all …rms sell assets,
supported by the OEPB that anyone who sells equity is of type L; k . As before, sold
assets are valued at E [A] = AH +(1 )AL and issued equity is valued at CL +AL +F .
A …rm that sells assets has a stock price of E [C + A], and an equity issuer is priced at
CL + AL .
By cooperating, H’s objective function is
!(E [C + A]) + (1

!) CH + AH + F

F

AH (1 + k)
E[A]

;

and if he deviates to equity issuance, it becomes
!(CL + AL ) + (1

!) CH + AH + F

CH + AH + F
CL + AL + F

F

:

With negative correlation, H enjoys both a capital gain and an average stock price by
pooling on asset sales, compared to the capital loss and low stock price he would su¤er
by deviating to equity issuance. Thus, he will cooperate unless synergies are very high
(to outweigh the capital gain from asset sales, so that overall he su¤ers a fundamental
loss) and his concern for fundamental value is su¢ ciently high that this fundamental
loss from asset sales outweighs the bene…ts of the higher stock price. The type with
the highest synergies, H; k , is most likely to deviate; thus, H’s ND condition is:

!

!

AP E;N D;H

F
=
(CH

CL

(AL

AH
(1
E[A]

+ k)

AH )) + F

CH +AH +F
CL +AL +F
AH
(1
E[A]

+ k)

CH +AH +F
CL +AL +F

.

(21)

Turning to L, his payo¤ from cooperation is
!(E[C + A]) + (1

!) CL + AL + F

F

AL (1 + k)
E[A]

and from deviation it is CL + AL as he issues fairly-priced equity. By deviation, he
avoids the capital loss from selling highly-valued assets at a pooled price as well as
any loss of synergies, but su¤ers a low stock price. Thus, he will only cooperate if its
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concern for the stock price is su¢ ciently high. Since L; k is most likely to deviate,
all …rms of quality-L will cooperate if

!

!

AP E;N D;L

F
=
(CH

CL

(AL

AL
(1
E[A]

+ k)

AH )) + F

1
AL
(1
E[A]

.
+ k)

(22)

1

Note that (22) is a stronger condition than (21): L; k is more likely to deviate
than H; k because he is making a capital loss by pooling on asset sales. Thus, if and
only if (22) is satis…ed, the ND conditions of all …rms are satis…ed.
The lower bound given by (22) is relatively loose, i.e., easy to satisfy. It is relatively
easy to rule out a deviation to equity issuance. Issuing equity not only leads to a low
price (of CL +AL ) on the equity being sold (as in MM), but also implies a low valuation
(of CL + AL ) for the rest of the …rm. This is because the correlation between the equity
being sold and the rest of the …rm is necessarily 1. The second e¤ect is absent in MM,
since the manager only cares about fundamental value and not the stock price. As we
will see in the equity-pooling equilibrium, this will not be the case when considering
deviations to asset sales, since the asset being sold is not a carbon copy of the rest of
the …rm.
Finally, it is automatic that the OEPB, that a …rm that sells equity is of type L; k ,
satis…es the IC. Type L; k will indeed deviate to equity if revealed H: his stock price
will rise, he will receive a capital gain by selling equity for a high price (compared to
his current loss for selling high-quality assets at a pooled price) and he avoids the loss
of synergies k 0.
The results of this subsection are summarized in Lemma 3 below:
Lemma 3. (Negative correlation, pooling equilibrium, all …rms sell assets.) A pooling
equilibrium is sustainable in which both types sell assets (KH = KL = A) and a …rm
that sells equity is inferred as type L; k , if

!

!

AP E;N D;L

F
=
(CH

CL

(AL

AL
(1
E[A]

+ k)

AH )) + F

1
AL
(1
E[A]

The lower bound ! AP E;N D;L is increasing in F , , k, and AL
CH CL .

:
+ k)

1

AH , and decreasing in

The bound is increasing in F , so again the choice of …nancing depends on the
amount of …nancing required. However, F plays a di¤erent role here than in the positive
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correlation model, where it was important due to the certainty e¤ect. Here, a greater
F means that the capital loss L su¤ers from pooling is sustained over a larger base,
and thus becomes more important relative to the stock price change from deviating. It
e¤ectively increases the fundamental value motive relative to the market value motive,
and requires a higher weight on the market value ! to maintain indi¤erence. This
“base e¤ect”was absent from the positive correlation section, as there was no trade-o¤
between the stock price and fundamental value motives. Put di¤erently, if F is high,
L su¤ers such a large capital loss from selling assets that it prefers to “bite the bullet”
and issue equity even though this leads to a low market valuation. The bound is also
increasing in k: higher k increases the fundamental loss that L; k su¤ers from selling
assets, and so we require a lower weight on fundamental value (a higher !) for him not
to deviate. The intuition behind the other comparative statics is given in Appendix B.

3.2

Pooling Equilibrium, All Firms Sell Equity

We next consider a pooling equilibrium in which all …rms sell equity, supported by
the OEPB that anyone who sells assets is of type (L; k).14 As before, issued equity is
valued at E[C + A] + F and sold assets are valued at AL . The stock price is E [C + A]
for an equity issuer and CL + AL F k for an asset seller.
By selling equity at a pooled price, H su¤ers a capital loss. His objective function
is:
CH + AH + F
!E[C + A] + (1 !) CH + AH + F F
:
E [C + A] + F
If he deviates to selling assets, he enjoys a capital gain but su¤ers a lower stock price;
he also loses (dis)synergies. His objective function becomes:
!(CL + AL

F k) + (1

!) CH + AH + F

F

AH (1 + k)
AL

:

14
For all equilibria, we specify the OEPB that anyone who deviates is of quality L, and are free
to choose whichever synergy parameter makes the equilibrium most likely to hold. In all equilibria
considered thus far, the synergy parameter only a¤ected the IC condition and so the choice was
straightforward: we choose the synergy parameter which makes the IC condition easier to satisfy.
Here, the synergy parameter a¤ects both IC and ND and so the choice is not straightforward. A
lower k makes IC easier to satisfy (as (L; k) is more willing to deviate to asset sales to get rid of
a dissynergistic asset) but increases the stock price of a deviator (as it is deemed to be losing a
dissynergistic asset) and makes ND harder to satisfy. We follow the earlier equilibria and choose the
k that makes the IC easiest to satisfy. This is because the goal of this section is to show that AP E is
sustainable for a greater range of parameters than EP E. In Section 3.3 we show that the IC condition
for EP E is tighter than the ND condition for AP E, so if we chose a di¤erent k (which would make
the IC condition for EP E harder to satisfy), this would still hold.
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Thus, as with AP E, he will only cooperate if his stock price concern is su¢ ciently
high. Type (H; k) is most likely to deviate as it wishes to get rid of a dissynergistic
asset. Thus, all H …rms will cooperate if:

!

!

EP E;N D;H

CH +AH +F
E[C+A]+F

F
=
(CH

CL

(AL

AH (1+k)
AL

AH )) + F k +

CH +AH +F
E[C+A]+F

AH (1+k)
AL

:

(23)

.

(24)

All L …rms will cooperate if

!

!

EP E;N D;L

CL +AL +F
E[C+A]+F

F
=
(CH

CL

(AL

(1 + k)

AH )) + F k +

CL +AL +F
E[C+A]+F

(1 + k)

It is straightforward to show that (23) is a stronger condition than (24): (H; k) has
a greater incentive to deviate than (L; k) as it is su¤ering a capital loss from equity
issuance. Thus, (23) is necessary and su¢ cient for all …rms not to deviate. Comparing
(23) with (22), the necessary and su¢ cient condition for no deviation in AP E, we
can see that the EP E condition is relatively more di¢ cult to satisfy. In the AP E,
deviation to equity issuance led to a low price of CL + AL not only on the equity being
sold, but also on the rest of the …rm. Here, deviation to asset sales leads to a low price
of CL + AL F k on the rest of the …rm, but a high price of AL on the asset being sold,
since it is not a carbon copy. This di¤erence is due to the correlation e¤ect.
Unlike in Section 3.1, it is not automatic that the OEPB satis…es the IC. If (L; k)
deviates to asset sales and is revealed (H; k) (the type that leads to the highest stock
price), his payo¤ becomes
! (CH + AH

F k) + (1

!) CL + AL + F

F

AL (1 + k)
AH

.

He enjoys a stock price increases and loses potentially dissynergistic assets, but su¤ers
a capital loss on asset sales. Thus, the IC condition is only satis…ed if:

!

!

EP E;IC

F
=
(1

)(CH

CL

AL (1+k)
AH

(AL

CL +AL +F
E[C+A]+F

AH )) + F k +

AL (1+k)
AH

CL +AL +F
E[C+A]+F

: (25)

This is also a lower bound, which is strictly between 0 and 1. From (20), the …rst
term in the numerator exceeds 1: L su¤ers a fundamental loss from asset sales, because
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the capital loss from selling good assets at a low price is less than the gain from getting
rid of a synergistic asset. If L deviates to asset sales and is inferred as type H, he
su¤ers a fundamental loss because he sells high-quality assets for a low price. Thus,
only if his stock price concerns are su¢ ciently high will he deviate. Note that the
IC was trivially satis…ed in AP E where the deviation involved issuing equity –if the
deviator is inferred as type H, not only does this lead to a high market valuation, but
also a high valuation of the equity being issued: both the equity being sold, and the
rest of the …rm, are valued at the same price (CH + AH ) since the former is a carbon
copy of the latter. Here, the deviation is to assets, which are not a carbon copy of the
…rm and so can be priced di¤erently: even though the deviator enjoys a high market
valuation (of CH + AH ), he su¤ers a loss on the assets being sold (which fetch only
AH ).
The IC condition (??) is stronger than the ND condition (23) if and only if:
F k < [(CH

CL )

(AL

AL )]

)A2H ](1 + k) AH AL
[ A2L + (1
[A2L + A2H ](1 + k) + 2AH AL

(26)

Lemma 4 below summarizes the equilibrium.
Lemma 4. (Negative correlation, pooling equilibrium, all …rms sell equity.) A pooling
equilibrium is sustainable in which all …rms sell assets (KH = KL = A) and a …rm
that sells assets is inferred as type L, if ! ! EP E , where

!

EP E

3.3

=

8
>
>
< ! EP E;IC =

(1

>
>
: ! EP E;N D;H =

AL (1+k)
AH

CL +AL +F
E[C+A]+F
CL +AL +F
AL (1+k)
)(CH CL (AL AH ))+F
AH
E[C+A]+F
CH +AH +F
AH (1+k)
F E[C+A]+F
AL
CH +AH +F
AH (1+k)
(CH CL (AL AH ))+F k+ E[C+A]+F
AL

F

if (26) holds
if (26) does not hold.
(27)

Comparing the Pooling Equilibria

We now study the conditions under which each pooling equilibrium is sustainable. The
results are given in Proposition 1 below:
Proposition 3. (Negative correlation, comparison of pooling equilibria.) An assetpooling equilibrium is sustainable if ! ! AP E;N D;L , and an equity-pooling equilibrium
is sustainable if !
! EP E , where ! AP E;N D;L and ! EP E are given by (22) and (27),
respectively and ! AP E;N D;L < ! EP E . Thus, if:
(i) 0 < ! < ! AP E;N D;L , neither pooling equilibrium is sustainable,
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(ii) ! AP E;N D;L ! ! EP E , only the asset-pooling equilibrium is sustainable,
(iv) ! EP E ! < 1, both the asset-pooling and equity-pooling equilibria are sustainable.
The thresholds ! AP E;N D;L and ! EP E are both increasing in F .
Proposition 3 shows that, for the case of negative correlation, asset sales will be
more commonly used for …nancing than equity issuance. The range of !’s over which
EP E is sustainable is a strict subset of the range of !’s over which AP E is sustainable:
Thus, for ! AP E;N D;L ! ! EP E , AP E is sustainable, but EP E is not.
The intuition behind the preference for asset sales is as follows. In both pooling
equilibria, for the IC to be satis…ed, it must be that L is willing to deviate if it will be
inferred as H. For AP E, this deviation involves selling equity. Since the equity being
sold necessarily has a correlation of 1 with the …rm’s market value, it is automatic that
L will deviate as it will obtain a not only a high market valuation for the rest of the
…rm, but also a high price for the equity being sold. Thus, the only constraint is the ND
condition, which is also relatively easy to satisfy. In contrast, for EP E, L’s deviation
involves selling assets. Even if deviation leads to L receiving a high market value, it
will lead to a low price on the sold assets due to the negative correlation. If the second
force is stronger, condition (25) is violated, and so the only permissible OEPB is that
an asset seller is of type H. This belief does satisfy the IC as H will now receive a
high market value rather than a pooled market value, and will also break even on the
asset sale rather than making a loss on equity issuance. Thus, H will deviate to sell
assets and EP E is unsustainable. Intuitively, H is willing to sell assets, even though
the market correctly infers that they are “lemons” –because the low valuation of the
sold assets need not imply a low valuation for the rest of the …rm, due to the negative
correlation. This intuition did not apply when we considered a deviation to equity
issuance from AP E, because such a deviation leads not only to a “lemons” discount
on the equity being sold, but also a low valuation for the rest of the …rm.
Note that the preference for asset sales exists even though assets may be more
H
(which is fully consistent
informationally sensitive than core equity. If AAHL > CCHL +A
+AL
with the conditions CH + AH > CL + AL and AL > AH ), then assets are more volatile
and the MM principle would suggest that equity issuance should be preferred. In
contrast, we show that asset sales are may be preferred due to the correlation e¤ect.
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3.4

Separating Equilibrium

As in Section 2.4, we have a separating equilibrium characterized by a quality-speci…c
cuto¤ kq so any …rm below (above) the cuto¤ will sell assets (equity). As before, the
prices paid for sold assets and issued equity are given by (16) and (17). Since the
manager now places weight on the …rm’s stock price, we need to consider the stock
price inferences of the di¤erent …nancing choices. If a …rm sells assets, its stock price
becomes
kH k
E[kq ] k

E[C + Ajk < kq ] =

(CH + AH ) + (1

)

kL k
(CL + AL )
E[kq ] k

(28)

and if it issues equity, its stock price is
E[C + Ajk > kq ] =

k
k

kH
E[kq ]

!

(CH + AH ) + (1

)

k
k

kL
E[kq ]

!

(CL + AL ). (29)

We now turn to the ND conditions to draw inferences about the cuto¤s kq . If type
(q; k) issues equity, its payo¤ is
!E[C + Ajk > kq ] + (1

!) Cq + Aq + F

F

Cq + Aq + F
E[C + Ajk > kq ] + F

and if it sells assets, its payo¤ becomes
!E[C + Ajk < kq ] + (1

!) Cq + Aq + F

F

Aq (1 + k)
E[Ajk < kq ]

.

Thus, type (q; k) issues equity if and only if
Aq (1 + k)
E[Ajk < kq ]

Cq + Aq + F
E[C + Ajk > kq ] + F
(30)
The cuto¤ kq for a particular quality q is that which allows (30) to hold with equality.
Only the parenthetical term on the RHS di¤ers according by quality k. Ignoring k, the
parenthetical term will be higher for L, since AL > AH and CL +AL < CH +AH . Thus,
the k required for (30) to hold with equality must be higher for H than L, which yields
kH > kL . This is intuitive: since H has lower-quality assets but higher-quality equity,
it is more willing to sell assets. This result contrasts with Section 2.4 under positive
correlation, where kH > kL only if assets were less informationally sensitive than equity

! E[C + Ajk < kq ]

E[C + Ajk > kq ] < (1 !)F
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.

(adjusted for the certainty e¤ect), as this meant that the capital loss from asset sales
was less than from equity issuance. In the case of negative correlation, the capital loss
from asset sales is always negative (i.e., a capital gain) and thus always less than the
capital loss from equity issuance, so we always have kH > kL . From (28), kH > kL
means that the price of an asset seller is greater than the unconditional expectation of
(CH + AH )+(1
) (CL + AL ), because H sells assets over a greater range of synergy
values than L. Thus, asset sales lead to a positive stock price reaction; similarly, (29)
shows that equity issuance leads to a negative stock price reaction. Indeed, Jain (1985),
Klein (1986), Hite, Owers, and Rogers (1987), and Slovin, Sushka, and Ferraro (1995),
among others, …nd evidence of the former; a long line of empirical research including
Asquith and Mullins (1986) documents the latter.
The amount of …nancing required F has two e¤ects on the cuto¤s. To illustrate,
consider L’s decision. On the one hand, an increase in F augments the certainty
e¤ect and makes equity issuance less attractive, because L enjoys a smaller capital
gain. This tends to make L prefer asset sales and increase kL . On the other hand, an
increase in F makes stock price considerations less important than fundamental value
considerations, as the latter are now o¤ a higher base. This reduces the importance of
the stock price boost from asset sales and tends to decrease kL , so the overall e¤ect is
ambiguous. Thus, the separating equilibrium of this section combines both e¤ects of
F : the certainty e¤ect which is present in the AP E under positive correlation, and the
base e¤ect which is present in the EP E under negative correlation.
A second contrast with the positive correlation case is that it is possible to have
separation purely by quality and not by synergy, i.e. kH = k and kL = k, where
all high-quality …rms sell assets and all low-quality …rms sell equity. We use SE q to
denote a separating equilibrium by quality only. In the positive correlation case, SE q
is unsustainable as (L; k) will deviate to sell assets and enjoy a capital gain plus a loss
of dissynergies. Here, SE q may be sustainable as, even though (L; k) will get rid of a
dissynergistic asset and enjoy a higher stock price, he will su¤er a capital loss. Indeed,
SE q is sustainable if both of the following conditions are satis…ed:

!

!

SE;H

F (1 + k)
=
(CH

!<!

SE;L

CL

(AL
F

=
(CH

CL

(AL

CH +AH +F
CL +AL +F

AH )) + F (1 + k)
AL (1+k)
AH

(31)

1

AH )) + F
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CH +AH +F
CL +AL +F

AL (1+k)
AH

.
1

(32)

The lower bound on ! ensures that H will not deviate. Type H; k may wish
to deviate as it is selling a synergistic asset; only if ! is su¢ ciently high will the
H +F
,
stock price motive be strong enough to deter such a deviation. If 1 + k < CCHL +A
+AL +F
i.e. synergies are relatively unimportant compared to information asymmetry, then
the loss of synergies exceeds the capital loss that H; k would su¤er by issuing equity.
Thus, H’s fundamental value and stock price are both higher under asset sales, and the
lower bound on ! is trivially satis…ed. There are two e¤ects on F on the lower bound:
it tightens it due to the certainty e¤ect but also loosens it due to the base e¤ect. The
upper bound is unambiguously increasing in F as only the base e¤ect exists.
The upper bound ensures that L will not deviate. By deviating, type (L; k) su¤ers
a fundamental loss: from (20), the capital loss from selling high-quality assets exceeds
the bene…ts of getting rid of a synergistic asset, and so the upper bound can always
be satis…ed. Deviating also leads to a stock price increase. Thus, we require ! to
be su¢ ciently low so that the stock price motive is su¢ ciently weak that L does not
deviate. The range of !’s that satisfy (31) and (32) is increasing in k and decreasing in
k: thus, the weaker the synergy motive, the more likely it is that SE q can be sustained.
Indeed, if k = 0, it is automatic that H will never deviate as it will su¤er a stock price
decline and a capital loss on equity issuance, and so the lower bound is always satis…ed.
If ! falls outside the bounds given by (31) and (32), a separating equilibrium may be
sustainable but will involve kH < k and/or kL > k (rather than SE q ).
In SE q , assets are sold for the lowest possible price of AH and equity is issued at
the lowest possible price of CL + AL . Type H su¤ers a correct, low valuation on the
asset that he sells, which is correctly assessed by the market as being a “lemon”, and
so the “market timing” motive for …nancing (e.g. Baker and Wurgler (2002)) does
not exist. However, under negative correlation, the low valuation on the assets sold
does not imply a low valuation for the rest of the …rm. Thus, H is willing to sell
assets despite receiving a low price for them. The sustainability of SE q (which was not
possible in Section 2.4) stems from the correlation e¤ect. Type H can separate himself
by choosing a claim that is not a carbon copy of (is negatively correlated with) the rest
of the …rm. Note that this correlation e¤ect is absent in a standard …nancing model of
security issuance. Since debt and equity are both positively correlated with the value
of the …rm, there is no way to achieve a separating equilibrium in such models if the
…rm’s …nancing need is exogenous. The “fundamental” and “market value” motives
would work in the same direction: type L would always mimic type H, as he would
enjoy a capital gain and be inferred as a good type.
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Thus, the correlation e¤ect – and its implications for the desirability of …nancing
through asset sales –manifests in two ways. First, as shown in Section 3.3, the AP E is
sustainable over a greater range of parameters than EP E. Second, SE q is sustainable,
unlike in the positive-correlation model. The separating equilibrium is also featured
in Nanda and Narayanan (1999), who consider a model in which core and non-core
assets are always negatively correlated15 , and ! = 0. Thus, no pooling equilibria are
sustainable in the absence of transactions costs. They assume that the transactions
costs of asset sales are higher than for equity issuance, which sometimes supports an
EP E but never an AP E, which is the opposite result to our paper.
This analysis points to an interesting bene…t of diversi…cation. Stein (1997) noted
that an advantage of holding assets that are not perfectly correlated is that a conglomerate can engage in “winner-picking”, i.e. increase investment in the division that has
the best investment opportunities at the time. Our model suggests that an advantage
of diversi…cation is “loser-picking”: a …rm can sell a low-quality asset, thus raising
…nancing, without implying a low value for the rest of the …rm. Non-core assets may
thus be seen as a form of …nancial slack, or …nancing capacity: they can be sold (even
if they turn out to be poorly-performing) without adversely a¤ecting the value of the
rest of the …rm. Indeed, they may be preferable to debt as a source of …nancing as they
need not be positively correlated with the rest of the …rm. In contrast, since debt and
equity are typically positively correlated, the issuance of debt may imply that debt is
overvalued and thus the remainder of …rm is also overvalued.
A third contrast with the positive correlation case is that type H typically makes
a capital gain on asset sales since (16) > AH . In the absence of synergies, the only
separating equilibrium would involve H selling assets and L selling equity (i.e. SE q ).
Thus, H does not make a capital gain on asset sales: the market correctly deduces
that the only reason for selling assets is that they are overvalued, and so correctly
attributes the lowest possible price, AH , to them. In the presence of synergies, by
selling assets, H pools with some L …rms which have high-quality assets but choose to
sell assets because they are synergistic. Put di¤erently, H is able to disguise asset sales
motivated by overvaluation reasons (low common value) as being instead motivated
by business reasons (low private value but high value to a buyer). Thus, it does not
su¤er the full lemons discount and receives a price greater than AH . Similarly, type L
enjoys a capital gain by equity issuance, as it can pool with H …rms who choose to sell
equity, even though it is high quality, as they do not wish to sell a synergistic asset.
15

If these assets are positively correlated, there is no information asymmetry in their model.
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This result is unique to a model of asset sales and cannot be achieved in a model of
security issuance, since such a model would not incorporate synergy motives.
Proposition 4. (Negative correlation, separating equilibrium.) A separating equilibrium is sustainable in which quality q sells assets if k kq and sells equity if k > kq ,
where kH > kL and kH > 0; the sign of kL depends on parameter values. A separating
equilibrium is sustainable in which all …rms of quality H (L) sell assets (equity) is
sustainable if the following two conditions are satis…ed:

!

!

SE;H

F (1 + k)
=
(CH

CL

F

! < ! SE;L =
(CH

4

(AL

CL

(AL

CH +AH +F
CL +AL +F

AH )) + F (1 + k)
AL (1+k)
AH

CH +AH +F
CL +AL +F

1

AH )) + F

AL (1+k)
AH

.
1

Cash Used For Investment

In the core model, the cash F was used for activities with a certain value: either it
remained on the balance sheet, or it was paid out to …rm claimants. This section
extends the model to allow for the cash to be used to …nance investment with an
uncertain value. To make the e¤ects of investment as clear as possible, we will focus
on the no-synergies case of k = k = 0:
We …rst note that, since all agents are risk-neutral, only expected values matter.
Thus, the model is unchanged if we simply make the investment opportunity uncertain,
so that its payo¤ is a random variable with expected value equal to F for both types.
For the investment opportunity to a¤ect the results, it must vary with …rm type so that
there is information asymmetry between the manager and investors regarding its value.
We thus assume that F is used to …nance an investment which pays expected value Rq
in …rm type q (again, only expected values matter). We parameterize Rq = F (1 + rq ),
where rH
0 and rL
0: since there are no agency problems in the model, the
investment will only be undertaken if it is positive-NPV. We allow for the cases of both
rH
rL and rH < rL . The former is more likely to hold in reality as high-quality
…rms typically have superior investment opportunities, but we also allow for rH < rL
as it may be that a …rm that is currently performing poorly has greater potential to
improve its valuation. In Appendix D we allow for the cases of rH < 0 and rL < 0 and
show that the core intuitions are unchanged.
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Intuitively, it would seem that, if rH rL , the volatility of the investment opportunity will exacerbate the volatility of assets in place: thus, using cash for an uncertain
investment will weaken the certainty e¤ect and make equity issuance less desirable.
However, we will show that this is not necessarily the case. We start by studying
positive correlation and then move to negative correlation.

4.1

Positive Correlation

We …rst consider the pooling equilibrium where all …rms sell assets and an equity issuer
is inferred as type L. As before, assets are valued at E [A] = AH + (1
)AL , and
issued equity is now valued at CL + AL + F (1 + rL ). The fundamental value of type q
is given by:
Aq
.
Cq + Aq + F (1 + rq ) F
E [A]
As in the core model without synergies, L has no incentive to deviate, but H is making
a capital loss and so may deviate and issue equity. If he does so, his fundamental value
becomes
CH + AH + F (1 + rH )
CH + AH + F (1 + rH ) F
:
CL + AL + F (1 + rL )
As is intuitive, Cq and Rq (= F (1 + rq )) enter symmetrically in all expressions, since
the funds raised are invested. A purchaser of equity receives a share of C, R and A,
but a purchaser of assets receives only a share of A. The uncertainty of the investment
thus increases the information sensitivity of core equity.
Type H will not deviate if:
F [AH (1 + rL )

E [A] (1 + rH )]

E [A] (CH + AH )

AH (CL + AL ) :

(33)

As in the core model (see equation (7)), if E [A] (CH + AH ) < AH (CL + AL ), then
the ND condition can never be satis…ed and AP E is unsustainable. We thus focus
on the case in which E [A] (CH + AH ) AH (CL + AL ). We …rst consider the case of
AH
H
> 1+r
, i.e. investment is not too volatile. The LHS of (33) is positive, and so we
E[A]
1+rL
again have an upper bound on F , given by:
F

E [A] (CH + AH ) AH (CL + AL )
:
AH (1 + rL ) E [A] (1 + rH )

(34)

In the core model (equation (7)), and setting synergies to zero, the denominator is
AH E [A], which is what we obtain by setting rL = rH = 0. If rL > rH , the denomina34

tor is greater than in the core model, and so the bound is tighter: it is harder to support
AP E. This is intuitive: if L has superior growth options, this counterbalances its inferior assets in place and overall reduces the information sensitivity of equity, making
asset sales less desirable. One may think that the reverse intuition should apply to the
case of rH rL : the volatility in the investment R e¤ectively increases the volatility in
the core asset (recall that C and R enter symmetrically), and the latter makes equity
issuance less attractive and AP E easier to sustain. Put di¤erently, it seems that the
certainty e¤ect should become weaker since cash is now used for uncertain investment.
AH
, the denominator
However, this turns out not to be the case: if rH rL but rrHL < E[A]
of (34) is higher than in the core model, and the bound is tighter, making AP E harder
to sustain.
The reason for why the above intuition is incomplete is that using cash to …nance
investment has two e¤ects. They can be best seen by the following decomposition of
the investment returns:
RL = F (1 + rL )
RH = F (1 + rL ) + F (rH

rL ) :

The …rst, intuitive e¤ect is the F (rH rL ) term which appears in the RH equation
only: using cash for an uncertain investment weakens the certainty e¤ect. The value of
the investment is greater for the high type and so it su¤ers a greater capital loss from
selling equity. However, there is a second e¤ect, captured by the F (1 + rL ) term which
is common to both types. This increases the certainty e¤ect: since the investment is
positive-NPV, it means that an equity investor now has a claim to a larger certain
value: F (1 + rL ) rather than F . Put di¤erently, while investors do not know …rm
quality, they do know that the funds they provide will increase in value, regardless of
quality. Due to this second e¤ect, rH
rL is not su¢ cient for the upper bound to
AH
be increased and AP E to be easier to sustain. If rrHL < E[A]
, then the di¤erence in
returns is not su¢ cient to outweigh the …rst e¤ect, and it is harder to prevent type H
AH
does the …rst e¤ect dominate, leading to an increase
from deviating. Only if rrHL > E[A]
1+rH
AH
,
(loosening) of the upper bound for AP E to be sustained. Finally, if E[A]
1+rL
i.e. investment is highly volatile, then the LHS of (33) is non-positive and so the ND
condition is always satis…ed: AP E is sustainable for any F .
Another way to view the intuition is as follows. Equityholders obtain a portfolio of
the assets in place (C + A) and the new investment (R); the size of F determines the
weighting of the new investment in this portfolio. The AP E is sustainable if H’s capital
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AH
loss from asset sales, E[A]
, is less than the weighted average capital loss on this overall
portfolio. If both the assets in place and the new investment opportunity are more
AH
AH
H
H
and 1+r
, then
information-sensitive than non-core assets, i.e. CCHL +A
+AL
E[A]
1+rL
E[A]
the weighted average capital loss on the portfolio is greater regardless of the weights
–hence, AP E holds regardless of F . Deviation is only possible if the new investment
AH
H
< E[A]
. In this case,
opportunity is less sensitive than non-core assets, i.e. 1+r
1+rL
the weight placed on the new investment opportunity must be su¢ ciently low for the
weighted average capital loss to remain higher for the portfolio than for the non-core
assets, and so deviation to be ruled out. The lower the uncertainty associated with the
growth opportunity, the lower the weight on it required for the overall uncertainty to
be higher than for the non-core assets. Thus, holding rL …xed, as rH declines towards
rL , the required F goes down and the AP E is harder to sustain.
Regardless of the speci…c values of rH and rL , in all cases we require the weight on
the investment opportunity to be su¢ ciently low. Thus, the result of the core model,
that F must be low for AP E to be sustainable, continues to hold when cash is used to
…nance an uncertain investment, and regardless of the values of rH and rL .
The IC condition is satis…ed if:

F (E[A](1 + rL )

AL (1 + rH ))

AL (CH + AH )

E[A](CL + AL ):

(35)

The contrast with the core model (equation (9)) is similar as for the ND conditions.
E[A]
H
, the LHS of equation (35) is non-positive and so the IC condition is
If 1+r
1+rL
AL
rH
H
satis…ed for all F . If instead 1+r
< E[A]
, the upper bound on F becomes looser
1+rL
AL
rL
than in the case where the cash remains on the balance sheet, and the IC condition
is easier to satisfy. The volatility of the investment increases L’s incentives to deviate
and be revealed as H, since he will receive a capital gain on the investment value
R in addition to the core asset value C, neither of which he receives by pooling on
asset sales. However, if E[A]
> rrHL , then the bound becomes tighter. As with the ND
AL
condition, this holds if rL > rH , as is intuitive (L’s superior investment opportunity
counterbalances its inferior assets in place), but can also hold even if rH
rL : since
the investment is positive-NPV, it increases the certainty e¤ect and thus reduces the
desirability of issuing equity, even if L is revealed as type H.
If and only if
1 + rH
CH + AH
<
:
(36)
1 + rL
CL + AL
the IC condition is stronger than the ND condition, and thus is necessary and su¢ cient
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for AP E to be sustainable. Noting that
Lemma 5 below:

E[A]
AL

>

AH
,
E[A]

the equilibrium is summarized in

Lemma 5. (Positive correlation, pooling equilibrium, all …rms sell assets, cash used
for investment.) A pooling equilibrium is sustainable in which all …rms sell assets
(KH = KL = A) and a …rm that sells equity is inferred as type L, if
F [AH (1 + rL )
F (E[A](1 + rL )

E [A] (1 + rH )]
AL (1 + rH ))

E [A] (CH + AH )
AL (CH + AH )

AH (CL + AL )
E[A](CL + AL ):

(37)
(38)

E[A]
H
, the asset-pooling equilibrium is sustainable for all F .
(i) If 1+r
1+rL
AL
E[A]
AH
AH
H
H
, or 1+r
and (36) is satis…ed, the asset-pooling
(ii) If AL > 1+r
< E[A]
1+rL
E[A]
1+rL
AL (CH +AH ) E[A](CL +AL )
equilibrium is sustainable if F
. Compared to the case where
E[A](1+rL ) AL (1+rH )
cash remains on the balance sheet (Lemma 1):
, the upper bound on F is tighter and the asset-pooling equilib(a) If rrHL < E[A]
AL
rium is sustainable across a smaller range of F ,
E[A]
(b) If rrHL
, the upper bound on F is weakly looser and the asset-pooling
AL
equilibrium is sustainable across a larger range of F ,
AH
H
< E[A]
and (36) is not satis…ed, the asset-pooling equilibrium is sus(iii) If 1+r
1+rL
E[A](CH +AH ) AH (CL +AL )
tainable if F
. Compared to Lemma 1:
AH (1+rL ) E[A](1+rH )
rH
AH
(a) If rL < E[A] , the upper bound on F is tighter and the asset-pooling equilibrium is sustainable across a smaller range of F ,
AH
(b) If rrHL
, the upper bound on F is weakly looser and the asset-pooling
E[A]
equilibrium is sustainable across a larger range of F .

We now turn to the equity-pooling equilibrium. The e¤ect of using cash for uncertain investment is similar to AP E. Intuitively, it may seem that this usage will always
make EP E harder to satisfy (i.e., raise the lower bound on F ) because the volatility
of the investment reduces the certainty e¤ect. However, if rH is su¢ ciently close to
rL , this volatility e¤ect is outweighed by the fact that the investment is positive-NPV
and so increases the certain amount to which equity investors have a claim from F to
F (1 + rH ). Thus, the lower bound on F loosens and the equilibrium becomes easier
to satisfy. Since the economics are similar, we move immediately to the statement of
the equilibrium in Lemma 6 below and defer the full analysis to the proofs.
Lemma 6. (Positive correlation, pooling equilibrium, all …rms sell equity, cash used
for investment.) A pooling equilibrium is sustainable in which all …rms sell equity
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(KH = KL = E) and a …rm that sells assets is inferred as type L, if
F [AH (1 + E [rq ])
F (AH (1 + rL )

AL (1 + rH )]

AL (1 + E [rq ]))

AL (CH + AH )
AL E[C + A]

AH E[C + A]

(39)

AH (CL + AL ):

(40)

where E[rq ] = rH + (1
)rL .
1+rH
AH
(i) If 1+E[rq ]
, the asset-pooling equilibrium is unsustainable for all F .
AL
(ii) If

1+E[rq ]
1+rL

>

AH
AL

>

1+rH
,
1+E[rq ]

1+E[rq ]
< AAHL and (36) is satis…ed, the asset-pooling
1+rL
AL E[C+A] AH (CL +AL )
. Compared to the case where cash
AH (1+rL ) AL (1+E[rq ])

or

equilibrium is sustainable if F
remains on the balance sheet (Lemma 2):
q]
(a) If E[r
< AAHL , the lower bound on F is looser and the equity-pooling equirL
librium is sustainable across a greater range of F
AH
q]
(b) If E[r
, the lower bound on F is weakly tighter and the equity-pooling
rL
AL
equilibrium is sustainable across a smaller range of F
q]
> AAHL and (36) is not satis…ed, the asset-pooling equilibrium is sus(iii) If 1+E[r
1+rL
AL (CH +AH ) AH E[C+A]
tainable if F
. Compared to the case where cash remains on the
AH (1+E[rq ]) AL (1+rH )
balance sheet (Lemma 2):
rH
(a) If E[r
< AAHL , the lower bound on F is tighter and the equity-pooling equiq]
librium is sustainable across a smaller range of F ,
rH
AH
(b) If E[r
, the lower bound on F is weakly looser and the equity-pooling
AL
q]
equilibrium is sustainable across a larger range of F .
The comparison of equilibria is summarized in Proposition 5:
Proposition 5. (Positive correlation, cash used for investment, comparison of equilibria.) An asset-pooling equilibrium is sustainable if F
F AP E;I , and an equity-pooling
equilibrium is sustainable if F F EP E;I , where F AP E;I and F EP E;I are given by:

F AP E;I =

F EP E;I =

8
>
<
>
:

8
>
<
>
:

AL (CH +AH ) E[A](CL +AL )
AH
AH
H
H
if E[A]
> 1+r
, or 1+r
< E[A]
and (36) holds,
E[A](1+rL ) AL (1+rH )
AL
1+rL
E[A]
1+rL
E[A](CH +AH ) AH (CL +AL )
AH
H
if 1+r
< E[A]
and (36) does not hold,
AH (1+rL ) E[A](1+rH )
1+rL
E[A]
1+rH
1 if 1+rL
AL
AL E[C+A] AH (CL +AL )
1+rH
1+rH
q]
if 1+E[r
> AAHL > 1+E[r
, or 1+E[r
< AAHL and (36) holds;
AH (1+rL ) AL (1+E[rq ])
1+rL
q]
q]
AL (CH +AH ) AH E[C+A]
1+rH
if 1+E[r
> AAHL and (36) does not hold,
AH (1+E[rq ]) AL (1+rH )
q]
q]
1 if 1+E[r
.
1+rL

The thresholds F AP E;I and F EP E;I are both increasing in rH and decreasing in rL .
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Proposition 5 demonstrates the robustness of the results of the core model to allowing cash to be used for a volatile investment rather than remaining on the balance
sheet. Regardless of rH and rL , it remains the case that AP E is sustainable for low F
and the EP E is sustainable for high F : it is never the case that the volatility of the investment causes the certainty e¤ect to “reverse”and mean that asset (equity)-pooling
is now sustainable for high (low) F . As in the core model, the source of …nancing
depends on the amount of …nancing raised.
In addition to demonstrating the robustness of this idea from the core model, this
extension also demonstrates a new result. As rH rises and rL falls, the upper bound on
AP E loosens and the lower-bound on the EP E tightens. Indeed, if rH is su¢ ciently
greater than rL , the bound becomes in…nite: AP E is sustainable for all F (since the
upper bound is now in…nity) and EP E is sustainable for no F (since the lower bound
is now in…nity). This can cause the equilibrium to shift from equity issuance to asset
sales.16 Thus, the source of …nancing also depends on the use of …nancing: if the funds
raised will be used for volatile investments, it is more likely to be raised from asset sales
rather than equity issuance. The source of …nancing can depend on the use of …nancing
in models of moral hazard (uses that are more likely to be subject to agency problems
will be …nanced by debt rather than equity, to avoid the agency costs of dispersed
equity) or bankruptcy costs (purchases of tangible assets are more likely to …nanced by
debt rather than equity), but here we deliver this dependence in a model of pure adverse
selection, without moral hazard or bankruptcy costs. In addition, our predictions for
the use of equity …nancing di¤er from a model of moral hazard. With moral hazard,
if cash is to remain on the balance sheet for general corporate purposes (rather than
to …nance a speci…c investment), debt …nancing will be preferred to equity issuance
to avoid the agency costs of free cash ‡ow (Jensen (1986)). Here, equity …nancing is
preferred due to the certainty e¤ect.

4.2

Negative Correlation

We now move to the case of negative correlation, which turns out to be very similar to
the core model. In the absence of synergies, the only separating equilibrium is SE q ,
where H sells assets and L issues equity. This equilibrium is unchanged. In the absence
of synergies, (31) is satis…ed: H has no incentive to deviate as he will su¤er a capital
16
Formally, a given F under which both pooling equilibria were sustainable in the core model may
now support only AP E, when cash is used for investment. A given F under which only the EP E was
sustainable in the core model may now support both equilibria, or only AP E.
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loss on undervalued equity and a lower stock price. The ND condition for L is achieved
by plugging in k = 0 into (32):
!

!

SE

=

F (AL AH )
AH
F (AL AH )
AH

+ (CH

CL )

(AL

AH )

:

The new parameters for the investment return only matter when equity is misvalued,
but this deviation condition involves either fairly-valued equity or undervalued assets.
Similarly, for AP E, the ND condition for type L is unchanged from (22):

!

AL AH
E[A]

F

! AP E;N D =
(CH

CL )

(AL

AH ) + F

AL AH
E[A]

:

Again, the ND condition involves either fairly-valued equity or undervalued assets, and
so is una¤ected by the return parameters. As in the core model, it is automatic that
type H will not deviate, and the intuitive criterion will be satis…ed.
The equity-pooling equilibrium does change, and the results are given by Lemma 7
below:
Lemma 7. (Negative correlation, pooling equilibrium, all …rms sell equity, cash used
for investment.) A pooling equilibrium is sustainable in which all …rms sell assets
(KH = KL = A) and a …rm that sells assets is inferred as type H, if

!

F

! EP E;IC;I =
(1

)((CH

CL )

AL
AH

(AL

CL +AL +F (1+rL )
E[C+A]+F (1+E[rq ])]

AH )) + F

AL
AH

CL +AL +F (1+rL )
E[C+A]+F (1+E[rq ])

(41)
)rL . Compared to the case where cash remains on the

where E[rq ] = rH + (1
balance sheet (Lemma 4):
q]
(i) If E[r
< E[C+A]+F
, the lower bound on ! is looser and the equity-pooling equirL
CL +AL +F
librium is sustainable across a larger range of !.
E[C+A]+F
q]
(ii) If E[r
, the lower bound on ! is tighter and the equity-pooling
rL
CL +AL +F
equilibrium is sustainable across a smaller range of !;

As in Lemma 4, there is a lower bound on ! to ensure that type L will be willing
to deviate to asset sales if he is revealed as type H. Intuitively, it would might that,
if rH
rL , using cash for volatile investment would increase the lower bound and
make the equilibrium harder to sustain, but this intuition only holds if investment is
40

q]
su¢ ciently volatile, i.e. E[r
(similar to the results in Section 4.1).
> E[C+A]+F
rL
CL +AL +F
The comparison of equilibria is given by Proposition 6, and is analogous to Proposition 3.

Proposition 6. (Negative correlation, cash used for investment, comparison of pooling
equilibria.) An asset-pooling equilibrium is sustainable if ! ! AP E;N D;L and an equitypooling equilibrium is sustainable if ! > ! EP E;IC;I , where ! AP E;N D and ! EP E;IC;I are
given by (22) and (41) respectively and ! AP E;N D;L < ! EP E;IC;I . Thus, if:
(i) 0 < ! < ! AP E;N D , neither pooling equilibrium is sustainable,
(ii) ! AP E;N D;L < ! < ! EP E;IC;I , only the asset-pooling equilibrium is sustainable,
(iv) ! EP E;IC
! < 1, both the asset-pooling and equity-pooling equilibria are sustainable.
The thresholds ! AP E;N D;L and ! EP E;IC;I are both increasing in F .

5

Conclusion

This paper has studied a …rm’s choice between raising …nancing through selling noncore assets, and issuing equity. One relevant consideration is the relative information
sensitivity of non-core assets and equity value, a natural extension of the MM insight.
This paper introduces three important additional e¤ects that drive a …rm’s …nancing
decision. First, investors in an equity issue share in the value of the cash raised from
the issue, but purchasers of non-core assets do not. Since the value of cash is certain,
this mitigates the information asymmetry associated with issuing uncertain claims: the
certainty e¤ect. Thus, even if the …rm’s equity has a more uncertain valuation than its
non-core assets, an equity issue may be preferred to an asset sale (in contrast to the
MM prediction) if the …nancing need is su¢ ciently high. A …rm’s choice of …nancing
thus depends on the level of …nancing required –low …nancing needs are met through
asset sales and high …nancing needs are met through equity issuance. This result
remains robust to allowing the cash to be used to …nance an uncertain investment:
asset (equity) sales are used for low (high) …nancing needs. Somewhat surprisingly, if
cash is used to …nance an uncertain investment, the certainty e¤ect may strengthen: the
asset-pooling equilibrium becomes easier to sustain and the equity-pooling equilibrium
becomes harder to sustain.
Second, the choice of …nancing mechanism may also depend on business needs (synergies) in addition to traditional information asymmetry concerns. Interestingly, the
synergy e¤ect interacts with the certainty e¤ect. Even if some …rms own dissynergistic
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assets, an equity-pooling equilibrium is sustainable if the …nancing need is su¢ ciently
high. In a separating equilibrium where a …rm’s level of synergy a¤ects its choice of
…nancing method, a higher …nancing need pushes high-quality …rms towards equity
issuance and reduces the quality and price of assets sold in equilibrium. The synergy
motive also allows …rms to enjoy a capital gain on selling low-quality assets, even in a
separating equilibrium where both types of claim are issued. The …rm is able to disguise its asset sale, which is in reality motivated by the asset’s low quality, as instead
being motivated by business reasons (dissynergies).
Third, a disadvantage of equity issuance is that the market attaches not only a low
valuation to the equity being sold, but also to the remainder of the …rm, since the
equity being sold and the remaining equity are necessarily perfectly correlated. This
need not be the case for an asset sale, since the asset being sold is not a carbon copy
of the remainder of the …rm. Thus, even if the market correctly assesses the sold asset
to be lowly valued, and so the …rm su¤ers a “lemons” discount on the sold asset, this
does not imply a low valuation for the rest of the …rm: the correlation e¤ect. This
e¤ect can lead to asset sales being strictly preferred to equity issuance.
In ongoing work, we are allowing …rms to choose whether to raise …nancing. Financing needs are privately known; even if a …rm does not need to raise …nancing, it can
choose to do so. This extension captures an additional advantage of …nancing via asset
sales. Typically, the need to raise …nancing is a negative signal as it implies that the
…rm’s cash position is weaker than previously thought (e.g. Miller and Rock (1985)).
However, if a …rm raises …nancing by selling assets, it can disguise a …nancing need as
one that is business-motivated, i.e. driven by the desire to dispose of a non-synergistic
asset. Since the market does not know the motive for the asset sale, the reaction to
raising …nancing via selling assets is less negative.
An additional extension allows the …rm to sell a claim to the core asset alone. This
extension demonstrates the robustness of the ideas of the core model. One of the
assets (core or non-core) will be more informationally-sensitive than the other, and so
the information sensitivity of equity will lie in between. It may therefore seem (from
MM) that the sale of one asset will always dominate equity issuance, since one of
the assets will have lower information sensitivity than equity. However, even though
equity is more information-sensitive, it may still be preferred due to the certainty e¤ect
–indeed, in the core model, the asset-pooling equilibrium may be unsustainable, and
the equity-pooling equilibrium may be sustainable, even if equity is more informationsensitive than assets. Allowing the …rm to sell the core asset in the negative-correlation
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model of Section 3 also gives the …rm a choice of the asset correlation, while in the
current model it is nature that decides whether the asset is positively- or negativelycorrelated. In the extension, the …rm can either sell the core asset (which is positivelycorrelated with …rm value) or the non-core asset (which is negatively-correlated). We
will provide full analyses of these extensions in a future draft.

43

References
[1] Akerlof, George A. (1970): “The Market for Lemons: Quality Uncertainty and the
Market Mechanism.”Quarterly Journal of Economics 84, 488–500
[2] Allen, Je¤rey and John McConnell (1998): “Equity Carve-Outs and Managerial
Discretion.”Journal of Finance 53, 163–186
[3] Asquith, Paul, Robert Gertner, and David Scharfstein (1994): “Anatomy of Financial Distress: An Examination of Junk-Bond Issuers.” Quarterly Journal of
Economics 109, 625–658
[4] Asquith, Paul and David Mullins (1986): “Equity Issues and O¤ering Dilution.”
Journal of Financial Economics 15, 61–89
[5] Baker, Malcolm and Je¤rey Wurgler (2002): “Market Timing and Capital Structure.”Journal of Finance 57, 1–32
[6] Bates, Thomas W. (2006): “Asset Sales, Investment Opportunities, and the Use
of Proceeds.”Journal of Finance 60, 105–135
[7] Bolton, Patrick, Hui Chen and Neng Wang (2011): “A Uni…ed Theory of Tobin’s
Q, Corporate Investment, Financing, and Risk Management.”Journal of Finance
56, 1545-1578
[8] Bond, Philip and Yaron Leitner (2011): “Market Run-Ups, Market Freezes, Inventories, and Leverage.”Working Paper, University of Minnesota
[9] Borisova, Ginka, Kose John, and Valentina Salotti (2011): “Cross-Border Asset
Sales: Shareholder Returns and Liquidity.”Working Paper, Iowa State University
[10] Brown, David T., Christopher M. James, and Robert M. Mooradian (1994): “Asset
Sales by Financially Distressed Firms.”Journal of Corporate Finance 1, 233–257
[11] Campello, Murillo, John R. Graham and Campbell R. Harvey (2010): “The Real
E¤ects of Financial Constraints: Evidence From a Financial Crisis.” Journal of
Financial Economics 97, 470–487
[12] Cho, In-Koo and David M. Kreps (1987): “Signaling Games and Stable Equilibria.”Quarterly Journal of Economics 102, 179–221

44

[13] Datta, Sudip, Mai Iskandar-Datta, Kartik Raman (2003): “Value Creation in Corporate Asset Sales: The Role of Managerial Performance and Lender Monitoring.”
Journal of Banking and Finance 27, 351–375
[14] DeMarzo, Peter M. (2005): “The Pooling and Tranching of Securities: A Model
of Informed Intermediation.”Review of Financial Studies 18, 1–35
[15] He, Zhiguo (2009): “The Sale of Multiple Assets with Private Information.”Review
of Financial Studies 22, 4787–4820
[16] Hite, Gailen L., James E. Owers and Ronald C. Rogers (1987): “The Market
for Inter…rm Asset Sales: Partial Sell-O¤s and Total Liquidations.” Journal of
Financial Economics 18, 229–252
[17] Jain, Prem C. (1985): “The E¤ect of Voluntary Sell-O¤ Announcements on Shareholder Wealth.”Journal of Finance 40, 209–22
[18] Jensen, Michael C. (1986): “The Agency Costs of Free Cash Flow: Corporate
Finance and Takeovers.”American Economic Review 76, 323–329
[19] John, Kose and Eli Ofek (1995): “Asset Sales and Increase in Focus.” Journal of
Financial Economics 37, 105–126
[20] Klein, April (1986): “The Timing and Substance of Divestiture Announcements:
Individual, Simultaneous and Cumulative E¤ects.” Journal of Finance 41, 685–
696
[21] Kurlat, Pablo (2010): “Lemons, Market Shutdowns, and Learning.”Working Paper, Stanford University
[22] Lang, Larry, Annette Poulsen and Rene Stulz (1995): “Asset Sales, Firm Performance, and the Agency Costs of Managerial Discretion.” Journal of Financial
Economics 37, 3–37
[23] Leland, Hayne E. (1994): “Corporate Debt Value, Bond Covenants, and Optimal
Capital Structure.”Journal of Finance 49, 1213–1252
[24] Maksimovic, Vojislav and Gordon M. Phillips (2001): “The Market for Corporate
Assets: Who Engages in Mergers and Asset Sales and Are There E¢ ciency Gains?”
Journal of Finance 56, 2019–2065

45

[25] Milbradt, Konstantin (2012): “Level 3 Assets: Booking Pro…ts and Concealing
Losses.”Review of Financial Studies 25, 55–95
[26] Miller, Merton H. and Kevin Rock (1985): “Dividend Policy under Asymmetric
Information.”Journal of Finance 40, 1031–1051
[27] Morellec, Erwan (2001): “Asset Liquidity, Capital Structure, and Secured Debt.”
Journal of Financial Economics 61, 173–206
[28] Myers, Stewart C. and Nicholas S. Majluf (1984): “Corporate Financing and
Investment Decisions When Firms Have Information That Investors Do Not Have.”
Journal of Financial Economics 13, 187–221
[29] Nanda, Vikram (1991): “On the Good News in Equity Carve-Outs.” Journal of
Finance 46, 1717–1737
[30] Nanda, Vikram and M.P. Narayanan (1999): “Disentangling Value: Financing
Needs, Firm Scope, and Divestitures.” Journal of Financial Intermediation 8,
174–204
[31] Ofek, Eli (1993): “Capital Structure and Firm Response to Poor Performance:
An Empirical Analysis.”Journal of Financial Economics 34, 3-30
[32] Schipper, Katherine and Abbie Smith (1986): “A Comparison of Equity CarveOuts and Seasoned Equity O¤erings: Share Price E¤ects and Corporate Restructuring.”Journal of Financial Economics 15, 153–186
[33] Shleifer, Andrei and Robert W. Vishny (1992): “Liquidation Values and Debt
Capacity: A Market Equilibrium Approach.”Journal of Finance 47, 1343–1366
[34] Sicherman, Neil W. and Richard H. Pettway (1987): “Acquisition of Divested
Assets and Shareholders’Wealth.”Journal of Finance 42, 1261–1273
[35] Slovin, Myron B., Marie E. Sushka and Steven R. Ferraro (1995): “A Comparison
of the Information Conveyed by Equity Carve-Outs, Spin-O¤s and Asset SellO¤s.”Journal of Financial Economics 37, 89–104
[36] Slovin, Myron B. and Marie E. Sushka (1997): “The Implications of Equity Issuance Decisions within a Parent-Subsidiary Governance Structure.” Journal of
Finance 52, 841–857

46

[37] Stein, Jeremy C. (1997): “Internal Capital Markets and the Competition for Corporate Resources.”Journal of Finance 52, 111–133
[38] Strebulaev, Ilya A. (2007): “Do Tests of Capital Structure Theory Mean What
They Say?”Journal of Finance 62, 1747–1787

47

A

Proofs

Proof of Lemma 1
The IC condition (9) is stronger than the ND condition (7) if and only if
(CH + AH )E[A] (CL + AL )AH (1 + k)
(CH + AH )AL (1 + k) E [A] (CL + AL )
<
E[A] AL (1 + k)
AH (1 + k) E[A]
This yields:
AH AL (1 + k)2 ((CH + AL )

(CL + AL ) < E 2 [A]((CH + AL )
2

(CL + AL ))

2

AH AL (1 + k) < E [A]
E[A]
(1 + k) < p
:
AH AL

Proof of Lemma 2
F EP E;IC is greater than F EP E;N D;H if and only if
AL E[C + A](1 + k) AH (CL + AL )
AL (CH + AH ) AH E[C + A](1 + k)
>
AH AL (1 + k)
AH (1 + k) AL
Cross multiplying and canceling yields:
AH AL (CL + AL )

A2H (CL + AL )(1 + k)

> AH AL (CH + AH )

A2L E[C + A](1 + k)

A2H (E[C + A])(1 + k)

A2L (CH + AH )(1 + k)

which becomes:
A2H (CH

CL + AH

> AH AL (CH
(1 + k)( A2H + (1

AL )(1 + k) + (1

CL + AH

)A2L (CH

CL + AH

AL )

)A2L ) > AH AL
A H AL
AH AL
(1 + k) >
=
:
A2H + (1
)A2L
E[A2 ]

Proof of Proposition 2
The core text has already proven that kH > kL if and only if
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CH +AH +F
CL +AL +F

>

AH
,
AL

so

AL )

we only need to discern the signs of the cuto¤s kq . From (18), kq > 0 if and only if:
(Cq +F )(E[C +Ajk > kq ]+F )+Aq (E[Cjk > kq ]+F ) > Aq (E[Ajk < kq ] E[Ajk > kq ])
L +F
H +F
From the logic surrounding (19), if CL +A
> CH +A
, then kH < kL and then
AL
AH
E[Ajk < kq ] < E[Ajk > kq ] (the assets of an asset seller are perceived to be less
valuable than those of an equity issuer), so the RHS of the above is negative and the
inequality is always satis…ed. Thus we have 0 < kH < kL . If on the other hand
CL +AL +F
H +F
< CH +A
, the sign of the inequality depends on parameter values.
AL
AH

Proof of Lemma 4
Since kH > kL , the LHS of (30) is positive. Thus, the RHS must also be positive
when evaluated at kq to achieve equality. Since the RHS is increasing in kq and is
negative when q = H and kH = 0, this we must have kH > 0. However, this argument
does not hold for kL , since the RHS evaluated at q = L and kL = 0 is already positive.
If the LHS is larger than this value, we may have kL > 0 as well. Thus, the sign of kL
depends on parameter values.
Proof of Lemma 5
For part (i) of the Lemma, we need to prove that
H
we have 1+r
>
1+rL
equivalent to:

AH
E[A]

E[A]
AL

>

AL )

The roots of the LHS are:

2

+ 2AL

AL > 0.

p

AH AL AL
A H AL

=

and only the positive root is negative. Since the quadratic in
holds when exceeds the positive root, i.e.
>
p

AH AL AL
AH AL

<

1
2

E[A]
1+rH
,
1+rL
AL
E[A]
AH
> E[A]
is
AL

so that if

and so both (37) and (38) are satis…ed for all F .
(AH

Since we can show
E[A]
AH
> E[A]
.
AL

AH
,
E[A]

p

is concave, the inequality

A H A L AL
A H AL

by algebraic manipulation, and
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>

1
,
2

we have

In addition, (38) is stronger than (37) if and only if
AH AL [(CH + AH )(1 + rL )

(CL + AL )(1 + rH )]

2

< E [A] [(CH + AH )(1 + rL )

(CL + AL )(1 + rH )]

AH
implies AH AL < E 2 [A], (38) is stronger than (37) if and only if
Since E[A]
> E[A]
AL
(CH + AH )(1 + rL ) > (CL + AL )(1 + rH ), i.e. (36) holds.

Proof of Lemma 6
We start with the ND condition. By pooling, type H’s fundamental value is
CH + AH + RH

F

CH + AH + RH
E[C + A + R]

.

By deviating, it becomes:
CH + AH + RH

F

AH
AL

:

Thus, he will not deviate if:
F [AH (1 + E [rq ])

AL (1 + rH )]

AL (CH + AH )

AH E[C + A]

where
E[rq ] = rH + (1

)rL .

We now move to the IC condition. By pooling, type L’s fundamental value is
CL + AL + RL

F

CL + AL + RL
E[C + A + R]

.

By deviating to asset sales and being inferred as type H, it becomes:
CL + AL + RL

F

AL
AH

.

Thus, he will deviate if:
F [AH (1 + rL )

AL (1 + E [rq ])]

AL E[C + A]

For part (i) of the Lemma, we need to prove that
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AH (CL + AL ):

1+E[rq ]
1+rL

>

1+rH
,
1+E[rq ]

so that if

1+rH
1+E[rq ]
1+E[rq ]
1+rL

>

AH
q]
, we have 1+E[r
AL
1+rL
1+rH
is equivalent
1+E[rq ]
2

AH
AL

>

and so both (39) and (40) are violated for all F .

to:

(rH

rL ) + 2 (1 + rL )

(1 + rL ) > 0

and the only positive root is:
p
Since we can show

p

(1 + rH )(1 + rL ) (1 + rL )
.
(1 + rH ) (1 + rL )

(1+rH )(1+rL ) (1+rL )
(1+rH ) (1+rL )

<

1
2

by algebraic manipulation, and

> 21 , we

1+rH
q]
.
have 1+E[r
> 1+E[r
1+rL
q]
In addition, (40) is stronger than (39) if and only if

( A2H + (1

)A2L ) [(CH + AH )(1 + rL )

> AH AL [[(CH + AH )(1 + rL )

(CL + AL )(1 + rH )]

(CL + AL )(1 + rH )]]

)A2L > AH AL . Algebraic manipulation, and
We start by proving that A2H + (1
using the fact that AH AL > 0, yields:
>

AL
A H + AL

L
Since we can show AHA+A
< 21 by algebraic manipulation, and > 21 , we have A2H +
L
(1
)A2L > AH AL . Thus, (40) is stronger than (39) if and only if (CH + AH )(1 + rL ) >
(CL + AL )(1 + rH ), i.e. (36) holds.

Proof of Lemma 7
As in the core model, it is automatic that L will not deviate. Following similar
steps to the core model, H will not deviate if:
F
!
((CH

CL )

CH +AH +F (1+rH )
E[C+A]+F (1+E[rq ])

(AL

AH )) + F

AH
AL

CH +AH +F (1+rH )
E[C+A]+F (1+E[rq ])

AH
AL

and the IC condition is satis…ed if:
F
!
(1

)((CH

CL )

AL
AH

(AL

CL +AL +F (1+rL )
E[C+A]+F E[1+rq ]

AH )) + F
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AL
AH

CL +AL +F (1+rL )
E[C+A]+F E[1+rq ]

Using similar steps to the proof of Proposition 4, the IC condition is stronger than the
ND condition.
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