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ABSTRACT

A bargaining model is developed that characterizes the conditions under
which a takeover will either be friendly, hostile, or unsuccessful when the
target management can tilt the selling procedure toward a white knight.
The conditions considered mainly involve private control benefits, toehold
size, and breakup fees. Also established by the model are the conditions for
an efficient takeover. The proposed framework of strong management influ-
ence on takeover outcome, an alternative modeling of hostility and the
adoption of a negotiation procedure, rather than an auction setup with
strong shareholder influence as in most of the existing literature, delivers
new insights into the US market of corporate control, which are consistent
with the available evidence.

JEL classification: C72; D44; D82; G32; G34

I. INTRODUCTION

This article proposes a simple sequential bargaining model under complete
information, which characterizes the determinants of the takeover premium
and the conditions under which a takeover may be either friendly, hostile, or
unsuccessful. A central role in these results is played by two factors: (i) the level
of breakup fees and (ii) the target management’s trade-off between the higher
surplus it could extract from a hostile raider and the private control benefits
it would retain with a white knight buyout. Our model delivers testable impli-
cations, which are consistent with the evidence from the US market for corpo-
rate control in recent decades.

Existing theoretical works differ from our setup in three crucial aspects. First,
most of the received literature adopts an auction-based rather than a bargaining-
based procedure to model a takeover process (Loyola 2012a; Dasgupta and Tsui
2003; Hansen 2001), which is surprising given that according to the evidence,
at least half of takeovers are conducted under a negotiation format (Aktas et al.
2010; Boone and Mulherin 2007b). Second, whereas previous analyses classify
a hostile/friendly takeover only by the target management’s response to a merger
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invitation (Betton et al. 2009), our formulation considers the buyer’s initial intentions
regarding the continuation or elimination of management’s private benefits.

Third, although the theoretical studies that most closely resemble our
approach have developed more complex bargaining frameworks than ours, such
models implicitly assume a strong corporate governance system in which either
shareholders and management’s interests are completely aligned (Dimopoulos
and Sacchetto 2014) or shareholders play an active role in the selling procedure
via an approval stage or a tender offer (Berkovitch and Khanna 1991; Calcagno
and Falconieri 2014). In contrast, we assume that takeovers are conducted under
a weak corporate governance environment in which the incumbent manage-
ment shapes the rules of the selling procedure in favor of its interest and exerts
a larger influence on the decision regarding which class of bidder (hostile or
friendly) the target is ultimately assigned to.

As a result of these differences from existing analyses, our simple negotiation
model is able to generate new insights and more direct implications regarding
the following: (i) the role played by private control benefits in determining take-
over premiums; (ii) the decline of both hostile and failed takeovers in the USA
over the last few decades; and (iii) the effects of breakup fees, managerial incen-
tives, and toeholds on these outcomes and their dynamics.

This paper proceeds as follows. Section II presents our takeover bargaining
model. Section III characterizes the equilibrium target premium and conditions
under which a takeover eventually either fails, is friendly or is hostile, and also
examines efficiency issues. Section IV develops a comparative analysis with closely
relatedworks, stressing themain contributions of themodel here proposed. Finally,
Section V discusses the empirical implications of our theoretical model for the US
corporate control market. All the proofs are collected in the Appendix.

II. A TAKEOVER NEGOTIATION GAME

Consider a company facing a takeover attempt from two possible risk-neutral
buyers, A and B. The value of fully controlling the target to buyer i is vi∈ (0, 1],
i=A,B. Because we assume that this value is common knowledge, the setup pre-
sented here is one of complete information. We interpret vi as the value that
buyer i assigns to ‘running the firm’, that is, an individual synergy i obtains from
taking over the target company and securing absolute control of it. Because this
synergy is idiosyncratic and not available to other buyers, our setting is one of
private values that fits well with strategic bidders (e.g., competitors, suppliers,
and customers) competing for a target. This contrasts with a common values
environment that better represents a takeover contest in which financial bidders
(e.g., private equity funds) can exploit gains available to all other bidders such as
cost-cutting, leverage restructuring, or selling off noncore assets. A justification
for this private values assumption is related to the timing of the takeover game
we adopt (detailed in the succeeding sections), in the sense that the process is
initiated by a buyer (not the target). On this point, Fidrmuc et al. (2012) report
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evidence that whereas deals involving strategic bidders are more often
buyer-initiated rather than target-initiated, takeovers involving financial bidders
show an opposite pattern.

Before the takeover process begins, raider A has a toehold, that is, a minority
participation in the ownership of the target and hence in the selling surplus as
well. If we call the toehold θ∈ (0, 1/2), the term (1� θ) then represents the frac-
tion of the selling surplus going to nonbuying shareholders. The value share-
holders and outsiders initially assign to the target company is denoted by v0,
which is common knowledge and normalized to zero.

The incumbent management enjoys private control benefits given by
β∈ (0, 1]. If buyer A takes over the company, she eliminates these benefits and
we say that this is a takeover by a hostile raider, or in brief terms, a hostile takeover.
If, on the other hand, buyer B acquires the company, he allows these benefits to
continue and we say that this process is a friendly takeover by a white knight.

Our framework models a takeover as a sequential negotiation procedure con-
ducted by the target management on behalf only of nonbuying shareholders. In
order to align the objectives of both parties in this agency relationship, manage-
ment obtains a fraction γ∈ (0, 1) of the net revenues coming from the target sale.
Despite this incentive, it should be emphasized that the selling procedure to be de-
scribed in the succeeding paragraphs is suitable for takeovers taking place under a
weak corporate governance environment given that it assigns a primarily passive
role in the process to shareholders. It thus allows the incumbent management to
exert a strong influence over the class (hostile/friendly) and timing of additional
offers as well as over the decision on which bidder the target is eventually sold to.

Lastly, an implicit but relevant assumption is that all shareholders (both buy-
ing and nonbuying ones) must sell their stakes to the winning buyer (who must
in turn buy all of them) in accordance with the negotiation process pricing rules.

A. Timing of the game

Let pi be the price (the takeover premium) to be paid by buyer i for all target
shares. The takeover process then involves a two-stage negotiation procedure to
determine this price, which yields the following dynamic game.

Stage I

I.1 Buyer A (the hostile raider) makes an unsolicited take-it-or-leave-it offer pA
to the target management. The offer also contains a termination clause if
the target is acquired by buyer B in a subsequent stage. In such a case, the
clause includes an (exogenous) breakup fee t>0 to be paid to buyer A.

I.2 Management has two possible responses: reject or stay. If it rejects offer pA,
the target company remains under the current ownership structure and
the game is over. Otherwise, management delays the decision to a next
negotiation round in which it contacts a white knight who will allow its
private benefits β to continue.
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Stage II

I.1 Managementmakes a take-it-or-leave-it offer pB to buyer B (the white knight).
I.2 Buyer B has two possible responses: reject or accept. If he rejects, the target is

sold to hostile raider A according to the terms established in Stage I and
management loses its private benefits. If he accepts, the target is sold to
friendly buyer B but the company must pay raider A the breakup fee t com-
mitted to in Stage I.

Two comments on the assumptions of the takeover game are in order. First, the
timing of the game highlights the weak corporate governance environment in
which the takeover is conducted, as there is no active shareholders’ participation,
and the final decision of the selling procedure rests heavily on the incumbent
management. Shareholders’ approval of any agreement reached by management
is thus assured, as is the inability of the hostile raider to launch a successful
tender offer due, for instance, to coordination problems among dispersed share-
holders. This weak corporate governance also rules out the organization of an
alternative auction-based procedure. Finally, it prevents the hostile raider from
either overbidding ex post the offer subsequently made to the white knight or
bidding with a preemptive motivation.

The second observation is that it does not seem reasonable to assume a ‘no
shop’ provision in the negotiation round between management and buyer A. Be-
cause buyer A has launched a hostile offer, management should not be prevented
from seeking another offer, particularly a friendly one. Thus, breakup fees can be
seen as a suitable device for the hostile bidder to protect herself in case manage-
ment reaches a final agreement with another bidder in a subsequent stage.

III. THE RESULTS

Let us first define the critical values β ≡γ vA � vBð Þ and t ≡ 1� θð ÞvB. The next state-
ment formalizes the characteristics of the outcome of our takeover game.

Proposition 1: The takeover negotiation game has the following possible outcomes:

(i) If t ≤ t and β < β , the company is sold to the hostile raider with a takeover
premium of

p�A ¼ vB � t
1� θ

þ β
γ 1� θð Þ þ εA:

with εA ↓0.
(ii) If t ≤ t and β ≥ β, the company is sold to the white knight with a takeover
premium of

p�B ¼ vB:
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(iii) If t > t and β ≤ γvA, the company is sold to the hostile raider with a takeover
premium of

p�A ¼ β
γ 1� θð Þ :

(iv) If t > t and β> γvA, the company remains under the current control and
management.

A. Insights on takeovers

The equilibrium outcomes of this negotiation procedure generate several insights
into different aspects of takeovers.

Takeover premium. The friendly takeover premium p�B is such that the target
management is able to extract all the white knight’s surplus when he accepts
its price offer. This result is the consequence of a first-mover advantage manage-
ment enjoys in the last negotiation round.

On the other hand, the hostile takeover premiump�A results from different forces
that either increase or decrease the bargaining power of both management and
hostile buyer A. To better understand this point, let us consider case (i) in Proposi-
tion 1. Although buyer A plays first, management can subsequently contact a
friendly buyerwhowill pay it amaximumpremium pB equal to vB and allow its pri-
vate benefits β to continue. These phenomena are reflected in higher management
bargaining power expressed by the properties ∂p�A

∂vB > 0 and ∂p�A
∂β > 0. By contrast, when

breakup fees increase, a potential agreement between management and the white
knight creates a less negative scenario for hostile buyerA given that shewill receive
a higher indemnification if it eventually materializes. This fact is reflected in
higher buyer A bargaining power expressed by the property ∂p�A

∂t < 0.
Hostile versus friendly takeover. The proposed model shows that when breakup

fees are sufficiently low (i.e., t ≤ t ), two options are possible depending on the
level of private benefits of control. If the target management is not strongly
entrenched (β < β), in equilibrium, the company will be sold to the hostile raider.
On the other hand, if it is strongly entrenched ( β ≥ β ), the company will be
assigned to a white knight and management’s high private benefits will con-
tinue. Because β is increasing with the value gap vA� vB, the nature of the take-
over outcome (hostile or friendly) then basically rests on the trade-off between
(i) a higher surplus because of a potentially higher value (i.e., vA> vB) when sell-
ing to a hostile raider and (ii) private benefits β that are retained by management
when selling to a white knight.

Our condition for a hostile/friendly takeover does not coincide with that char-
acterized by Betton et al. (2009), a consequence of the differences between our re-
spective definitions of hostility. In Betton et al., what defines the nature of a
takeover is the rejecting/accepting response by the target management to a
merger invitation made by a first bidder. Hence, if this invitation is rejected,
the bidder launches an unsolicited (hostile) tender offer to shareholders, which
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is resisted by the management. However, if this invitation is accepted, the process
is classified as a friendly takeover even though the winning bidder finally elimi-
nates management’s private benefits of control. On the other hand, in our
model, what defines the nature of a takeover is the initial intention a buyer has
about eliminating/allowing these private benefits. Then, whenever a raider elim-
inates these benefits once he takes over the company, the process is always clas-
sified as a hostile takeover. Similarly, a friendly takeover is only carried out by a
white knight that allows the management to retain its private benefits.

As a consequence, whereas in Betton et al. a hostile takeover occurs when pri-
vate benefits of control are sufficiently high, our model predicts, on the contrary,
that this would occur when these benefits are low enough. Although opposite at
first glance, both results are indeed consistent with each other and just the con-
sequence of a different definition of hostility. To understand this apparent con-
tradiction, let us consider the case of a strongly entrenched target management
who enjoys large private benefits. In the model of Betton et al., the only way
for management to retain these benefits with a positive probability is to reject
the merger invitation, as in such a case a white knight may win the auction
run in a subsequent stage. Under their definition, this rejection immediately
transforms the process into a hostile takeover. In our model, the way for manage-
ment to retain these benefits is also not to accept the raider’s offer (‘stay’), hoping
that a white knight accepts to buy the target in a subsequent take-or-leave-it ne-
gotiation. Under our definition, unlike that of Betton et al., the white knight’s ac-
ceptance immediately transforms the process into a friendly takeover.

Inefficient takeovers. The model does not always yield efficient outcomes from a
social viewpoint (or that of the shareholders) because there is no guarantee the
target company will always end up with the ownership structure that maximizes
its value. On this point, two cases in particular are of interest: (i) failed takeovers
and (ii) inefficient friendly takeovers. We will discuss the latter case first.

When vA> vB, the negotiation procedure does not ensure the firm will always
be assigned to the hostile raider, the efficient outcome from a social welfare
perspective. This is because in the context of our framework, when t ≤ t , the
parameters of the model may satisfy the following condition:

vB < vA≤vB þ β
γ
:

Rearranging the second inequality,weobtainβ ≥ β, which according to Proposition
1 (case (ii)) is the equilibrium condition for a friendly takeover by the white knight.

It is worth stressing that under this inefficient takeover case, premium p�B can
be greater or smaller than the finally rejected hostile offer p�A. If p

�
B > p�A , in the

context of our model, the assignment of the target to the white knight would
even survive a potentially subsequent stage of shareholders’ approval.1

1 This outcome would not hold, however, if the hostile raider could make a direct tender offer to
shareholders. In that case, because vA> vB, buyer A would offer a target premium p�A > vB so that
buyer B could not match or outbid such an offer. As a result, the target would finally be sold to
the hostile raider, and thus, this buyer A’s offer may be interpreted as a preemptive behavior.
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Alternatively, if p�A > p�B , this situation resembles real-world examples in which
incumbent management teams have rejected attractive offers in favor of lower
but friendlier offers.2

Failed takeovers. Because it was assumed that vi>0= v0 for all i=A,B, it is always
more efficient to sell the target than not to sell it. Nevertheless, case (iv) in Prop-
osition 1 suggests that a failure of the takeover cannot be ruled out, and thus, the
selling negotiation procedure may inefficiently end up with the target in the
incumbent management’s hands.

This will occur as long as both breakup fees and private benefits of control are
sufficiently high. The intuition behind this result is as follows. When t > t, selling
the firm to thewhite knight is always dominated frommanagement’s viewpoint by
not selling it at all as the payoff of the latter alternative is higher: β > β þ γ t � t

� �
.

The relevant comparison for management when evaluating buyer A’s offer is thus
between its payoff from selling to the hostile raider and its private benefits from
keeping control of the target, that is, γ 1� θð Þp�A versus β. FrombuyerA’s standpoint,
this implies that her relevant payoff comparison is between a successful hostile
takeover and a failed takeover, that is, between vA � 1� θð Þp�A and 0. Because buyer
Awants to minimize the premium to be paid, she will then set optimally p�A ¼ β

γ 1�θð Þ.
Hence, the takeover will eventually fail whenever her payoff from a successful hos-
tile takeover is negative, that is, whenever the inequality β> γvA holds.3

Managerial selling incentives. Another element in our framework that influences
the nature of the takeover is the power of selling incentives γ. From Proposition 1,
it is straightforward to see that thresholds of private benefits defining regions for
hostile takeovers depend on γ. In fact, when t > t, threshold γvA always increases
with γ, which implies a larger (smaller) region for values of β satisfying the condi-
tion for a hostile (failed) takeover. Similarly, when t≤ t, threshold β also increases
with γ but only as long as vA> vB, implying a larger (smaller) region for values of β
satisfying the condition for a hostile (friendly) takeover.4

Thus, more powerful selling incentives for management increase the probabil-
ity of a hostile takeover. This is a quite intuitive result: the more aligned the inter-
ests of management and of shareholders, the more likely that when deciding
which buyer’s offer to choose, the management focuses more on the highest tar-
get valuation and less on its private benefits. Consequently, if a takeover attempt
involves the target’s executive compensation packages including, for instance,
stocks or stock options, the likelihood of that takeover being hostile should be
higher, all other things being equal.

2 A well-known case is the Paramount’s rejection of an offer made by QVC in favor of a much
lower offer from Viacom. A similar situation is Revlon’s rejection of a Pantry Pride’s offer in fa-
vor of a lower one from Forstmann Little.

3 Taken jointly, the two conditions of case (iv) together imply that a failed takeover is more likely
when both buyers’ potential synergies from running the firm are relatively low.

4 The case in which vA ≤ vB is not interesting, since in such case β> 0 ≥ β for all β (the target man-
agement is always stongly entrenched), and thus, the takeover would always be friendly irre-
spective of selling incentives γ.
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Toeholds. In our model, initial hostile raider’s stakes play a crucial role in three
aspects of takeovers: (i) the premium; (ii) the selling process outcome; and (iii)
outcome efficiency.

Regarding the takeover premium, it follows from Proposition 1 that in hostile
takeovers

∂p�A
∂θ

¼

β

γ 1� θð Þ2 if t > t and β ≤ γvA

1

1� θð Þ2
β
γ
� t

� �
if t ≤ t and β < β

8>>><
>>>:

:

Hence, in the first case, where t > t and β ≤ γvA, management will always obtain
a higher target premium from buyer A if her toehold size increases, as in that case
the model’s parameters ensure that ∂p�A

∂θ > 0. In the second case, this derivative is
positive as long as the target premium gap is also positive, that is

p�A � p�B ¼ 1
1� θ

β
γ
� t

� �
> 0;

which seems to be supported by empirical evidence (Betton et al. 2009). There-
fore, we expect that in general, a toehold induces buyer A to be more aggressive
in her offer, thus allowing management to extract a higher target price from the
hostile acquirer than the friendly one.

Moreover, because the cut-off value t depends on θ, Proposition 1 also suggests
that toeholds can affect not only the nature of the takeover (hostile or friendly)
but also the success of the entire process. These properties are formalized as follows.

Corollary 1. As hostile raider’s toehold θ increases

(i) A hostile (resp. friendly) takeover is more (resp. less) likely.
(ii) A failed takeover is more likely.

The acquisition of a previous stake in the target can then be seen as a strategy of a
potential buyer to increase her chances of success in a future hostile takeover at-
tempt. As the proof of Corollary 1 indicates, this is so because buyer A’s toehold en-
larges the region of private benefits from control within which management
eventually prefers selling the company to a hostile raider.5 Interestingly, this result
is consistent with the evidence on previous target stakes in the USmarket for corpo-
rate control. Betton et al. (2009), for instance, find that inhostile takeovers, the pres-
ence of toeholds is much more frequent (50%) than in friendly takeovers (11%).

As for the efficiency issue, prior target stakes held by the hostile buyer play a
dual role. For instance, if we suppose that vA> vB and start from a situation in

5 This result then posits a toehold advantage for a potential buyer in the context of a negotiation-
based takeover, different from that attributed to toeholds in the context of an auction-based
takeover and related to either more aggressive bids (Burkart 1995; Singh 1998, Bulow et al.
1999; Loyola 2012b) or an informational advantage (Povel and Sertsios 2014).
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which t < t, a sufficiently high increase in the toehold θ may lead to a sufficiently
high decrease of t so that now t > t. In that case, two countervailing effects emerge.
On the one hand, because the threshold for private control benefits now increases
from β to γvA, the probability of an inefficient friendly takeover decreases (indeed,
it is now zero!). If, on the other hand, private benefits of control are high enough
(i.e., β> γvA), a failure of the takeover process cannot be ruled out, which in our
model constitutes an inefficient outcome as vi>0= v0 for i=A,B.

IV. COMPARISON WITH LITERATURE ON BARGAINING AND
TAKEOVERS

To highlight the main contributions of our work, in this section, we compare our
results with three earlier papers that propose a similar view of takeovers as a ne-
gotiation process. In the first of the three, Berkovitch and Khanna (1991) develop
a model of corporate control in which the buyer must choose between twomech-
anisms: an alternating-offer bargaining process or a tender offer used as a threat.
As with our model, the authors’ formulation also allows for an agency problem
between shareholders and management. However, the conflict in their frame-
work is less severe than in ours because (i) although management enjoys control
benefits, these are assumed to be very low and always smaller than the raider’s
synergies; (ii) although management has the discretion to delay an agreement
beneficial to shareholders, it cannot prevent such an agreement altogether nor
tilt the process toward a friendly acquirer (in fact, all potential buyers are hostile);
and (iii) shareholders can design optimal managerial incentives that restrict man-
agement’s influence over the takeover outcome. In general, Berkovitch and
Khanna differ from our approach in that it focuses on explaining when
bargaining schemes or tender offers are adopted as selling mechanisms rather
than on determining the conditions for a hostile, friendly, or failed takeover. Fur-
thermore, their setting is unable to identify an explicit effect on takeover pre-
miums of either private control benefits, breakup fees, or toeholds.

The second article, by Calcagno and Falconieri (2014), models takeover as an
alternating-offer bargaining game inwhich the outside options for the incumbent
(a large blockholder or management) and the raider are a private auction and a
tender offer, respectively. Although the authors also assume that the incumbent
enjoys private control benefits, their model considers that takeovers are con-
ducted under a stronger corporate governance environment than that assumed
in our setting. Two points in particular illustrate this assertion: (i) the role of share-
holders in takeovers is much more active than in our work, as once an agreement
has been attained, the offer is publicly announced and submitted to all share-
holders and (ii) although the incumbent can, as in our model, look for a friendlier
offer than that made by the hostile raider, the two potential buyers compete in a
fair auction where the incumbent cannot bias the process in favor of the white
knight. Overall, the main goal of Calcagno and Falconieri’s work is different from
ours because it is centered on the interplay between negotiation and auctions as
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well as on predictions about how takeover outcomes are determined by the degree
of competition in the process. No explicit conditions for a hostile or friendly take-
over are given, nor do they state any for a failed takeover because in this setting,
the target always ends up being sold. Regarding the takeover premium, and con-
trary to our model, Calcagno and Falconieri’s setup concludes that it does not de-
pend on control benefits when the target’s valuation is sufficiently high. Finally,
they do not acknowledge any effect of toeholds on takeover premiums.

The last reviewed work was that of Dimopoulos and Sacchetto (2014), who
model takeover as a two-stage process: first, a two-bidder auction stage with
costly sequential entry, and second, a possible subsequent winning bidder’s offer
subject to the shareholders’ approval. In contrast to our framework, this model
does not explicitly consider management as an active player nor does it acknowl-
edge the existence of private control benefits. In addition, bidders are not charac-
terized by their prior selling intention, and as a result, no predictions on friendly
or hostile takeovers are made. Moreover, although a failed takeover is a possible
outcome, it is explained on the basis of entry costs and bidders’ valuations of
the target rather than by agency costs. Lastly, although Dimopoulos and
Sacchetto’s empirical section estimates some results on takeover premiums, their
theoretical framework does not deliver explicit predictions regarding the impact
of either private benefits, breakup fees, or toeholds on these premiums.

From this comparative analysis with the extant literature, we conclude that the
main novelty of our work is modeling takeovers under a weaker corporate gover-
nance environment, allowingus to generatenew insights regarding the determinants
of the target premium, the occurrence (failure/success) of a takeover, and the final
nature (friendly/hostile) of the takeover process, as well as the roles played by pri-
vate benefits, breakup fees, managerial incentives, and toeholds in these outcomes.

V. EMPIRICAL IMPLICATIONS

The simple model we have proposed here has a number of implications that are
consistent with evidence from the USmarket for corporate control over recent de-
cades, but which similar works have not analyzed even though theymay have de-
veloped more complex frameworks. First, our formulation suggests that hostile
takeovers may have declined since the 1990s because of an increase in the level
of private control benefits (the parameter β). Second, our framework also points
out that the reduction in the frequency of failed takeovers in the US during the
1990s may be the consequence of either a decrease in the level of breakup fees
(the parameter t) or an increase in the threshold of this class of fees (the cutoff t).
Because recent evidence suggests that termination fees held relatively constant
during the 1990s (Boone and Mulherin 2007a), the focus should be on the cutoff t.
Our model predicts that an increase in this threshold is possible if the presence of
toehold θ in takeovers decreases. Evidence for the US market for corporate control
confirms this prediction given that the frequency of initial stakes has declined
dramatically in the last few decades (Povel and Sertsios 2014).
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Finally, our analysis suggests that hostile takeovers in continental Europe may
be less frequent than in the US (Burkart and Panunzi 2008) because the incentive
power γ of managerial pay is usually higher in the US, as it is indeed the case for
stock-based compensation (Tirole 2006, p. 21). Interestingly, evidence available
for continental Europe in the 1990s shows an increase of both hostile takeovers
activity and equity-based managerial compensation. Although various competing
explanations may have caused this common trend, our model posits a possible
theoretical link between executive compensation and likelihood of hostile take-
overs that could be interesting to explore empirically.

Gino Loyola
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University of Chile
Santiago
Chile
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APPENDIX

Proof of Proposition 1: This proof has two parts. We first characterize the
subgame perfect equilibrium (SPE) of the takeover game, and second, we estab-
lish, based on such equilibrium, the outcomes of the negotiation process.

Part I:Equilibrium. Inorder tofindtheSPE,weapplybackward inductionas follows.

Stage II.2

As buyer B faces a take-or-leave-it offer, he has to compare payoffs coming from
accepting (vB� pB) and rejecting (zero payoff). It follows then directly that the
optimal decision rule for him is described by

Buyer B
accepts if pB ≤ vB
rejects otherwise

�
:

Stage II.1

Let UM be the target management’s payoff. Then, at this stage, the management
offers a price pB that considers the subsequent buyer B’s optimal strategy so that

maxUM
pB

¼ γ pB 1� θð Þ � t
� �þ β if pB≤vB

γpA 1� θð Þ otherwise

(

from which it follows that

p�B ¼ vB if pA≤vB �
t

1� θ
þ β
γ 1� θð Þ

vB þ εB otherwise

8<
:

where εB>0.

Stage I.2

At this stage, the target management decides about a take-it-or-leave-it offer made
by hostile buyer A, but also taking into account the optimal offer that it itself
would make to friendly buyer B in the next stage. Thus, management has to com-
pare the payoff associated to three possible paths: (i) β (if the management
rejects); (ii) γpA(1� θ) (if the management stays and B rejects); and (iii)
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γ p�B 1� θð Þ � t
� �þ β (if the management stays and B accepts). Note that in path
(iii) for B to indeed accept it is required that p�B ¼ vB, and thereby, optimal payoff
becomes in that case equal to γ t � t

� �þ β. Thus, for stages I.2 and I.1, we have to
analyze separately two cases: t ≤ t and t > t.

Case 1: Because t ≤ t, from the management’s viewpoint, path (iii) dominates
path (i). Thus, the target management always stays if it anticipates that B will
accept its offer later on, irrespective of pA. However, if it anticipates that B
will reject its offer, management stays or rejects depending on the compari-
son γpA(1� θ) versus β. All this analysis is summarized by the following opti-
mal decision rule:

Management
stays if

p�B ¼ vB i:e:; B acceptsð Þ
or

p�B ¼ vB þ εB i:e:; B rejectsð Þ and pA≥
β

γ 1� θð Þ

8>>>><
>>>>:

rejects if p�B ¼ vB þ εB i:e:; B rejectsð Þ and pA <
β

γ 1� θð Þ

8>>>>>>>>><
>>>>>>>>>:

:

Case 2: Because t > t , from the management’s standpoint, path (i) domi-
nates path (iii). Thus, the target management always rejects if it anticipates
that B will accept its offer later on, irrespective of pA. Nevertheless, if it an-
ticipates that B will reject its offer, management stays or rejects depending
on the comparison between γpA(1� θ) and β. Thus, the management’s opti-
mal decision rule becomes

Management

stays if p�B ¼ vB þ εB i:e:; B rejectsð Þ and pA ≥
β

γ 1� θð Þ

rejects if

p�B ¼ vB i:e:; B acceptsð Þ
or

p�B ¼ vB þ εB i:e:; B rejectsð Þ and pA <
β

γ 1� θð Þ

8>>>><
>>>>:

:

8>>>>>>>>><
>>>>>>>>>:

Stage I.1

Case 1: t ≤ t. At this stage, buyer A compares the payoff stemming from three
possible paths: (i) 0 (if the management rejects); (ii) vA� pA(1� θ) (if the
management stays and B rejects); and (iii) t þ θp�B (if management stays and
B accepts). Thus, the hostile raider offers a price pA so that
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maxUA
pA

¼
0 if p�B ¼ vB þ εB and pA <

β
γ 1� θð Þ

vA � pA 1� θð Þ if p�B ¼ vB þ εB and pA ≥
β

γ 1� θð Þ
t þ θp�B if p�B ¼ vB

:

8>>>>><
>>>>>:

Notice that these three possible paths impose different conditions on p�A as we
will see now. First, path (i) implies that pA < β

γ 1�θð Þ and pA > vB � t
1�θ þ β

γ 1�θð Þ (for p
�
B ¼

vB þ εB so that B rejects). Nevertheless, because t ≤ t, both conditions are inconsis-
tent with each other, so that this path is not feasible.

Second, path (ii) requires that pA ≥ β
γ 1�θð Þ and pA > vB � t

1�θ þ β
γ 1�θð Þ (for p

�
B ¼ vB þ εB

so that B rejects). Because t ≤ t, a sufficient condition for both inequalities to hold
is given by

p�A ¼ vB � t
1� θ

þ β
γ 1� θð Þ þ εA

where εA ↓0 (because raider A wants to minimize the target price to be paid). Sub-
stitution of p�A yields a buyer A’s payoff in path (ii) equal to

vA � vB 1� θð Þ � t þ β
γ
þ εA 1� θð Þ

� �
:

Third, it suffices for path (iii) that p�A ¼ vB � t
1�θ þ β

γ 1�θð Þ (for p
�
B ¼ vB so that B ac-

cepts).6 Hence, all this analysis implies that buyer A chooses p�A by means of the
payoff comparison7

vA � vB 1� θð Þ � t þ β
γ
þ εA 1� θð Þ

� �
versus t þ θvB

and thus, the optimal price rule at this stage is described by8

p�A ¼
vB � t

1� θ
þ β
γ 1� θð Þ þ εA if β < β

vB � t
1� θ

þ β
γ 1� θð Þ if β ≥ β

:

8>><
>>:

6 Indeed, any p�A such that p�A≤vB � t
1�θ þ β

γ 1�θð Þ guarantees that p
�
B ¼ vB, and thereby, path (iii). Here,

for simplicity, we have only chosen the maximum price; this is irrelevant because under this
path, buyer A never pays such price because the target is sold to buyer B.

7 Under path (iii), p�B ¼ vB.
8 As footnote 6 points out, when β ≥ β, there is indeed an interval for the equilibrium price so that

p�A∈ 0; vB � t
1�θ þ β

γ 1�θð Þ

h i
.
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The SPE of Case 1 consists then of all the equilibrium strategies characterized
for stages I and II.

Case 2: t > t. From the previous stage, it is clear that if the management stays,
the parameters of the model are inconsistent with buyer B accepting its offer in
the subsequent stage. Thus, buyer A offers a price pA so that

maxUA
pA

¼

0 p�B ¼ vB

0 if pA <
β

γ 1� θð Þ and p�B ¼ vB þ εB

vA � pA 1� θð Þ if pA≥
β

γ 1� θð Þ and p�B ¼ vB þ εB

:

8>>>>><
>>>>>:

After studying conditions imposed by each of these three situations on p�A
(similarly to the analysis performed with Case 1), it can be finally established that

p�A ¼
vB � t

1� θ
þ β
γ 1� θð Þ if β > γvA

β
γ 1� θð Þ if β ≤ γvA

:

8>><
>>:

Therefore, all the equilibrium strategies for stages I and II jointly constitute the
SPE of case 2.

Part II: Outcomes. From the equilibrium established earlier, we characterize
now the possible outcomes of the negotiation process. Four outcomes emerge
according to the values of t and β.

Case 1.1: t ≤ t and β < β. In accordance with the equilibrium, both inequalities
imply that p�A ¼ vB � t

1�θ þ β
γ 1�θð Þ þ εA, and thus

p�A >
β

γ 1� θð Þ : (A1)

Also, it is verified that p�A > vB � t
1�θ þ β

γ 1�θð Þ, which according to the equilibrium,
ensures that

p�B ¼ vB þ εB: (A2)

Whereas conditions (A1) and (A2) imply jointly that the management stays in
the negotiation, condition (A2) leads buyer B to reject the offer made to him. The
equilibrium path is thenp�A ¼ vB � t

1�θ þ β
γ 1�θð Þ þ εA; management stays;p�B ¼ vB þ εB;

buyer B rejects. Hence, the company is sold to the hostile raider.

Case 1.2: t ≤ t and β ≥ β. In the equilibrium, both inequalities imply that p�A ¼
vB � t

1�θ þ β
γ 1�θð Þ, which in turn ensures that
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p�B ¼ vB: (A3)

Notice that condition (A3) implies directly that the management stays and
buyer B accepts his respective offer. Hence, the equilibrium path isp�A ¼ vB � t

1�θ þ
β

γ 1�θð Þ; management stays; p�B ¼ vB; buyer B accepts. The company is thus sold to the
white knight.

Case 2.1: t > t and β ≤ γvA. In accordance with the equilibrium, these inequal-
ities imply that

p�A ¼ β
γ 1� θð Þ (A4)

and hence p�A > vB � t
1�θ þ β

γ 1�θð Þ. In turn, the last condition ensures that

p�B ¼ vB þ εB: (A5)

Whereas conditions (A4) and (A5) imply jointly that the management delays
the negotiation process, condition (A5) leads buyer B to reject his respective offer.
We have then the following equilibrium path: p�A ¼ β

γ 1�θð Þ; management stays;
p�B ¼ vB þ εB; buyer B rejects. The company is then sold to the hostile raider.

Case 2.2: t > t and β> γvA. Hence, the equilibrium is so that p�A ¼ vB � t
1�θ þ

β
γ 1�θð Þ, which in turn ensures that

p�B ¼ vB: (A6)

Note that condition (A6) is one of the sufficient conditions for the manage-
ment to reject the offer made to it. The equilibrium path is thus described
by p�A ¼ vB � t

1�θ þ β
γ 1�θð Þ; management rejects. Hence, the takeover finally fails.

Proof of Corollary 1: (i) To perform this proof, we fix an arbitrary value t≤t,
as otherwise an increase of toehold θ does not affect the relevant cut-off for a
hostile takeover (i.e., this cut-off continues to be γvA). From the definition of
t , it follows that ∂t

∂θ ¼ �vB < 0 because by assumption vB>0. This means that
we have to analyze the case in which, because a decrease in t, it now holds that
t>t. In such a case, it is verified that β ≡γ vA � vBð Þ < γvA, which implies that the
new cut-off of private benefits of control for a hostile takeover to occur is
higher, and thus, this class of takeover is now more likely as well. Moreover,
because when t > t , a friendly takeover never takes place, one can also
conclude that an increase of θ makes less likely to selling the target to a white
knight. (ii) It follows directly from the fact that ∂t

∂θ < 0 and the role played by t
in the success of the takeover (see Proposition 1, part iv).
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