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Abstract

In this paper, we present a model of defensive mergers and merger waves. We argue that mergers
and merger waves can occur when managers prefer that their firms remain independent rather
than be acquired. We assume that managers can reduce their chance of being acquired by acquir-
ing another firm and hence increasing the size of their own firm. We show that if managers value
private benefits of control sufficiently, they may engage in unprofitable defensive acquisitions. A
technological or regulatory change that makes acquisitions profitable in some future states of the
world can induce a preemptive wave of unprofitable, defensive acquisitions. The timing of merg-
ers, the identity of acquirers and targets, and the profitability of acquisitions depend on the size of
the private benefits of control, managerial equity ownership, the likelihood of a regime shift that
makes some mergers profitable, and the distribution of firm sizes within an industry.

* We thank Amit Goyal and Feifei Li for excellent research assistance. We are grateful for helpful com-
ments and suggestions by Andres Almazan, Antonio Bernardo, Sanjai Bhagat, Bhagwan Chowdhry, Mi-
chael Fishman, S. Viswanathan, lvo Welch, and conference participants at the AFA 2000 meetings and the
Texas Finance Festival 2000. This is a substantially revised version of an early draft that was presented at
these conferences. Of course, all remaining errors and shortcomings are solely our responsibility.



Introduction

The 1990s saw the greatest U.S. merger wave ever. Every single year from 1995 to 2000
generated a new record for U.S. merger volume, starting from $800 billion in 1995 — the record at
that time - to $1.8 trillion in 2000. Several industries experienced dramatic merger waves, includ-
ing commercial banking, telecommunications, investment banking, hotels and casinos, and oil
and gas. Due to the importance of mergers, there is a vast academic literature on the topic. How-
ever, existing merger theories have difficulties reconciling the stylized facts about mergers.

Two of the most important stylized facts about mergers are the following: First, acquirer re-
turns are, on average, negative." Second, mergers concentrate in industries for which a regime
shift of technological or regulatory nature can be identified, one that arguably makes mergers an
efficient response (see, for example, Mitchell and Mulherin (1996), Andrade, Mitchell, and Staf-
ford (2001), and Andrade and Stafford (2004)). These two stylized facts are difficult to reconcile
theoretically. The view that mergers are an efficient response to regime shifts by value-
maximizing managers (see, for example, Mitchell and Mulherin (1996), Weston, Chung, and Siu
(1998), and Jovanovic and Rousseau (2002)) can explain the second stylized fact. However, it has
difficulties explaining negative abnormal returns to acquirers. Theories based on managerial self-
interest or a desire for larger firm size and diversification (for example, Morck, Shleifer, and
Vishny (1990)) can explain negative acquirer returns.” However, they cannot explain why merg-
ers are concentrated in industries for which a regime shift can be identified that may make merg-
ers an efficient response.

This paper provides a theory of mergers that reconciles the above two stylized facts. More-
over, it can explain a third stylized fact, namely, that mergers often come in waves. A regime
shift that may make mergers efficient is a key part of our analysis. However, one particular
managerial motive - the desire not to be acquired — is also important. The paper characterizes the
timing of mergers, the identity of acquirers and targets, and the profitability of acquisitions. Test-
able implications related to these issues are developed.

The basic elements of our theory are the following: First, managers may have a preference
for keeping their firms independent. Managers of acquired firms are likely to play subordinated

roles in the new firms or may even lose their jobs. The second element of our model is that there

! Studies that find negative average returns to bidders include Asquith, Bruner, and Mullins (1987), Baner-
jee and Owers (1992), Bradley, Desai, and Kim (1988), Byrd and Hickman (1992), Jennings and Mazzeo
(1991), Servaes (1991), Varaiya and Ferris (1987) and You, Caves, Smith, and Henry (1986). See Table 8-
6 in Gilson and Black (1995). See also the recent survey by Andrade, Mitchell, and Stafford (2001).

2 Other papers in which managerial motivations for mergers are prominent include Amihud and Lev
(1981), Shleifer and Vishny (1989), and May (1995). Theoretical papers representing the neo-classical
tradition include Gort (1969) and Rubin (1973).



is a state of the world in which at least some mergers generate value. In contrast to other papers
on managerial acquisition motives, such as Morck, Shleifer, and Vishny (1990), there would be
no unprofitable acquisitions in our model if there were no possibility of profitable acquisitions.
Third, we assume that a firm of given size cannot acquire a larger firm. The larger the acquisition,
the more difficult it is to finance. Typically, it will be more difficult to raise funds by issuing debt
for a larger acquisition. Potential acquirers may be more reluctant to incur a lot of debt, which
would increase the chance of financial distress substantially. Managers of financially distressed
firms are more likely to lose their jobs (see Gilson (1989)). Acquiring a larger company with
stock would dilute the acquirer’s ownership of the combined company and perhaps lead to a loss
of control for incumbent management. These difficulties in acquiring larger companies may ex-
plain why in most mergers the acquirer is substantially larger than the target. The assumption that
a firm cannot acquire a firm that is larger than it implies that a firm can reduce its chance of being
acquired by acquiring another firm. This increases its size, which then reduces the number of
other firms that are potential acquirers; there are fewer firms that are sufficiently large. In fact,
empirically it has been found that the probability of being a target in an acquisition is decreasing
in a firm’s size (e.g., see Hasbrouck (1985), Palepu (1986), Ambrose and Megginson (1992)).°

In such an environment, we show that two entirely different merger dynamics may unfold. In
the first scenario only profitable acquisitions occur (the “efficient” scenario). In the other sce-
nario (the “eat-or-be-eaten” scenario) defensive, unprofitable acquisitions that preempt some
profitable acquisitions occur. Which scenario arises depends on the incentives of managers to
make defensive acquisitions. If managers are less interested in remaining independent (and gain-
ing the associated private benefits) than in maximizing shareholder value (because their compen-
sation depends on it), there is no defensive merger pressure. No firm will acquire another firm if
this is unprofitable, and hence all mergers lead to positive returns for both the target and the ac-
quirer.

However, if managerial desire not to be acquired is sufficiently strong, then the merger dy-
namics change dramatically. Now managers are tempted to engage in defensive acquisitions to

secure the independence of their firms — perhaps well before the regime shift has made the acqui-

® That acquiring another firm does, in fact, reduce the chance of being acquired is also consistent with
the small amount of available evidence. For example, Louis (2004) finds that banks that were potential
takeover targets and subsequently made an acquisition themselves were less likely to be taken over than
banks that were a potential takeover target but that did not make an acquisition themselves. He also finds
that banks that were potential takeover targets and that engaged subsequently in a (presumably defensive)
acquisition paid higher premia and experienced worse cumulative abnormal returns than other banks. These
findings are consistent with our predictions for defensive acquisitions.



sitions profitable. (In fact, the regime switch may never occur.) This defensive merger motive is
self-reinforcing: Because some managers feel the need to secure the independence of their firms
by making defensive acquisitions, other managers are driven to protect the independence of their
own firms by making defensive acquisitions themselves. Defensive mergers come in waves. The
intuition for merger waves is as follows. Even if only one firm (call it Firm 1) has an efficient and
hence profitable acquisition opportunity in the future, several other firms may be induced to en-
gage in defensive acquisitions to ensure their survival as independent firms. Anticipating that
Firm 1 may acquire it if a regime shift makes mergers profitable, a potential target firm (call it
Firm 2) may acquire another firm (Firm 5) to become large enough to deter the takeover offer.
But this makes other potential targets (Firms 3 and 4) more vulnerable to the acquisition by Firm
1 and hence induces them to make defensive acquisitions as well. Hence, several firms — all po-
tential takeover targets — may each attempt to make a defensive acquisition, and each firm’s de-
fensive acquisition makes the other firms more likely to be left as the most attractive target if they
do not themselves engage in a defensive acquisition. Hence, the potentially profitable acquisition
opportunity for one firm can lead to an “eat or be eaten” merger wave.

We show that defensive, unprofitable acquisitions can preempt profitable acquisitions. In
this case, there are more mergers than in the absence of managerial defensive motives, they occur
too early, and the acquirers lose money. Even though a regime shift (of a technological or regula-
tory nature) may, in principle, allow profitable acquisitions, it can have the effect of inducing a
defensive wave of unprofitable acquisitions.

Our theory also emphasizes the importance of the industry structure — the distribution of firm
sizes in the industry — for merger dynamics. If many firms are of similar size, the defensive
merger waves of unprofitable acquisitions discussed above are likely if managers care enough
about staying in control, i.e., private benefits are high. However, if the largest firm with a profit-
able acquisition opportunity (Firm 1) is much larger than the other firms in the industry, the
merger dynamics are very different. Now no firm can defend itself against acquisitions by Firm 1
by acquiring another firm. Indeed, acquiring other firms has the opposite effect of making the
firm larger, and hence a more attractive takeover target (if synergies are increasing in the target
firm’s size). If managers care enough about preserving the independence of their firms, they
avoid acquisitions. But, if managers care a lot about firm value, i.e., private benefits are low, they
may engage in acquisitions of other firms in order to become larger and hence a more attractive
target (for the firm with profitable acquisition opportunities). This can lead to a merger wave pre-

ceding the regime shift that makes mergers efficient. In this case, all acquisitions will be profit-



able, because the early acquisitions are undertaken to increase the likelihood of earning a take-
over premium later on.

Our theory also generates predictions on the identity of acquirers and targets and the rela-
tionship between acquirer and target size and the profitability of acquisitions. To address these
issues, we consider an industry in which some but not all firms are of similar size. This means
that firms of intermediate size have both the opportunity to make defensive acquisitions (that
make them large enough to be protected from takeovers) as well as profitable acquisitions that
make them more attractive takeover targets. We show that, with the exception of the largest firm
(which has no defensive motives and hence only undertakes profitable acquisitions), the profit-
ability of acquisitions is decreasing in the acquirer’s size. Large firms engage only in defensive,
unprofitable acquisitions, which occur if private benefits are high. Firms of intermediate size en-
gage in defensive (unprofitable) acquisitions under some circumstances, but under other circum-
stances they engage in profitable acquisitions. The profitability of their acquisitions decreases in
the ratio of the target’s size to the acquirer’s size. Finally, small firms typically engage in profit-
able acquisitions.*

Our theory can explain the three stylized facts about mergers mentioned above — that acquir-
ers, on average, lose money, mergers concentrate in industries in which regime shifts can be iden-
tified, and mergers come in waves. It is also consistent with the evidence on defensive acquisi-
tions in the U.S. banking industry presented by Louis (2004), who shows that banks engaging in
defensive acquisitions are less likely to be acquired subsequently and defensive acquisitions lead
to worse abnormal returns to acquirers. Our theory generates a number of other empirical predic-
tions. For example, we predict that acquirer returns are negatively correlated with acquirer size as
well as target size (consistent with the results in Kahl and Rosen (2002), Moeller et al. (2004),
and Kahl and Valkanov (2004)), that acquirer announcement returns for medium sized firms de-
crease in the ratio of target to acquirer size, that medium sized firms are most likely to acquire
other firms, and that industries in which some but not all firms are of similar size are most likely
to exhibit merger waves. These and other empirical implications are discussed in more detail in
section V.

Our paper is related to two strands of the theoretical literature. In Financial Economics there
are several related papers. Shleifer and Vishny (2003) argue that merger waves are driven by

misvaluations in the stock market. Rational managers take advantage of these irrational misvalua-

* However, there is one unprofitable acquisition by a small firm for very high private benefits in our model.
This acquisition secures the independence of the small firm for one, but not two, periods.
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tions through mergers and acquisitions® (for empirical evidence supporting this theory see Ang
and Cheng (2003), Dong et al. (2003), and Rhodes-Kropf et al. (2004)).° Roll (1986) argues that
it is not surprising that acquisitions may not add value or even reduce value because they may be
the result of decisions by overconfident managers who overestimate the value of the target or
their ability to manage it, running into the winner’s curse associated with auctions (for empirical
evidence supporting the hubris hypothesis, see, for example, Rau and Vermaelen (1998) and Mal-
mendier and Tate (2003)). He is not interested in characterizing the dynamics of merger waves.
Moreover, Roll’s hubris hypothesis alone cannot explain why mergers concentrate in industries
for which a regime shift can be identified.’

Lambrecht (2004) analyzes the timing of mergers motivated by economies of scale and
shows that mergers are procyclical. Morellec and Zhdanov (2004) present a dynamic merger
model that determines the timing and terms of takeovers. Both papers emphasize the real options
aspects of merger decisions. Toxvaerd (2004) analyzes strategic merger waves. In his paper, ac-
quirers compete over time for a scarce set of targets. The trade-off between the option value of
waiting for better market conditions and the fear of being preempted by other acquirers and hence
being left without a merger partner determines the merger timing. This can give rise to strategic
merger waves. In contrast to our paper, none of these papers considers managerial acquisition
incentives or the importance of size as a takeover deterrent.

There is a second literature on mergers in Industrial Organization, which has its beginnings
in Ericson and Pakes (1995). The basic model considers a finite number of firms, sequential in-
vestments with stochastic outcomes, entry and exit. This framework has been extended to include
mergers (e.g., Gowrisankaran (1999)). These models cannot be solved analytically. This litera-
ture has evolved to point where post-merger outcomes, based on pre-merger estimated consumer

demands, and assumed pricing behavior, is simulated (e.g., Berry and Pakes (1993), Baker

> However, Harford (2004) finds that industry shocks and sufficient liquidity in the capital markets are
more important in causing merger waves than market timing attempts by managers.

6 Rhodes-Kropf and Viswanathan (2004) show that even in a rational model with efficient markets stock
market booms can lead to merger waves. While we abstract from stock market valuation effects on merger
activity to focus on the impact of managerial incentives and regime shifts in industries, we do not mean to
suggest that stock market valuations do not have an important impact on merger dynamics.

" Harris (1994) presents a model that determines which firm is the acquirer and which firm the target in a
value-increasing merger. She also assumes that managers have a preference for being the acquirer rather
than the target in an acquisition. In contrast to our paper, Harris (1994) assumes that all mergers are value
creating. The most important difference between her paper and ours is that we analyze merger dynamics
involving several firms while her model is static and involves only two firms. This allows us to generate
results on the timing of mergers, on merger waves, and on the effect of the distribution of firm sizes in an
industry on the merger dynamics, the identity of acquirers and targets, and the profitability of acquisitions.



(1997), Epstein and Rubinfeld (2001), Peters (2003)). The main focus of this literature is the
post-merger pricing behavior of firms with respect to consumer welfare issues.® Corporate gov-
ernance and managerial considerations do not play a role in the merger decisions. However, the
literature illustrates many of the modeling issues that must be confronted in analyzing mergers.
There are issues concerning the assumed choice of merger decision protocol (e.g., the order in
which firms decide on whether to merge), initial industry size distribution (e.g., many firms of the
same size, one dominant firm, etc.), division of any surplus between merging entities, and so on.
The remainder of the paper is structured as follows: Section | presents the basic model with
three firms. Section Il extends the model to five firms of similar size, which allows us to analyze
merger waves. Section Il1 offers a model with a dominant firm that shows that the distribution of
firm sizes within an industry is a crucial determinant of merger dynamics. Section IV presents a
model in which some but not all firms are of similar size. Section V discusses some additional

empirical implications of our theory. Section VI concludes.

I. The Basic Model

This section presents a model of defensive mergers. A defensive merger is one that is value
reducing for shareholders, but that allows the managers of the acquiring firm to have a better
chance of retaining their jobs. So, while a defensive merger is done to increase the private bene-
fits of managers, it would not be undertaken in the absence of a takeover threat.® In this section,
we show that the desire by managers to continue in their jobs can lead to excessive merger activ-
ity. This will be shown within a three firm model. In the next section, we extend the model to
look at merger waves, for which we need a five firm model. (We choose the minimum number of

firms necessary to show the results.)

A. Model Assumptions

The simplest way to model managerial motivations for mergers is using two dates, 0 and 1,
and three firms. The timing of the model is shown in Figure 1.

At each date, a firm can make at most one acquisition offer to another firm. Within each pe-
riod, Firm 1 moves first, Firm 2 moves second, and Firm 3 moves last. The profitability of a
merger depends on the identities of the merger partners and on the state of nature, realized at date
1.

® Gowrisankaran and Holmes (2004) analytically analyze the effect of mergers on industry concentration.

S Obviously, there may be acquisitions done for private benefits that would be done in the absence of a
takeover threat (see, for example, Morck, Shleifer, and Vishny (1990) and Bliss and Rosen (2001)). We do



At the start of date O firms learn that a regime switch may occur, corresponding to a change
in their environment. For example, a fundamental change in technology or government regulation
may at some point in the (near) future make acquisitions profitable. The change may generate
economies of scale or scope, or it may lead to overcapacity. The key is that the regime shift
changes conditions in the industry enough to make some acquisitions possibly profitable, but the
probability of this regime shift is low enough such that current acquisitions are not yet profitable
for the acquirer.

More concretely, we assume that mergers at date 1 are possibly efficient. Specifically, firms

learn at date O that the state of nature at date 1 will be good with probability p and bad with
probability 1—p . In the good state of the world, only Firm 1 has efficient merger opportunities in

the sense that if Firm 2 or Firm 3 is combined with Firm 1, it is worth more than its stand alone

value of C, or Cj, respectively, perhaps due to synergies (economies of scale and scope).

For simplicity, we assume that Firm 2 and Firm 3 are worth twice as much if combined with

Firm 1 than as stand alones: Firm 2 is worth C, as a stand alone, but is worth 2C, if combined
with Firm 1. Similarly, Firm 3 is worth C5 as a stand alone, but is worth 2C5 if combined with

Firm 1. However, if Firm 2 combines with Firm 3, there are no synergies: their combined value is

equal to the sum of their stand-alone values, C, +C;. Assuming that a combination of Firms 2

and 3 would create value would not change the main results.

In the bad state at date 1, all mergers destroy value. For simplicity, we assume that any target
acquired by another firm is worth zero after the merger. Again, this is just a normalization, and it
could easily be adjusted without affecting the qualitative results of our analysis.

To make the merger decision interesting, we want mergers to be unprofitable (value-
reducing) even for Firm 1 at date 0. This will be the case if the bad state is more likely than the
good state:

(1) p<0.5.

Firms might make unprofitable acquisitions in our model because we assume that the acquiring
firm’s managers decide whether or not to make an offer. We concentrate on the motivations to
make acquisition offers, but we also have to think about when a target firm will accept an offer.

Assume that shareholders of the target firm make the decision about whether to accept an offer.'

not consider such acquisitions in this paper.

10 Obviously, this leaves out the important role played by target management. Merger offers can be
friendly — with the consent of target management — or hostile — without their consent. Managers of the tar-
get firm can put up defenses against hostile takeovers. To the extent that target management can impede
acquisitions, there would be fewer acquisitions, both profitable and unprofitable. See Jensen and Ruback
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We make the following additional assumptions. The three firms are ordered by their size

(stand alone value) C,, with C; >C, >Cj: Firm 1 is the largest and Firm 3 the smallest. We

assume that firms cannot acquire firms that are larger than they are. This implies that every firm
is immune against acquisition attempts by firms that are smaller than it is. Hence, larger firms are
less likely to be acquired, since there are fewer firms that are larger than they are. As we dis-
cussed in the Introduction, there are probably fewer buyers for larger firms since acquiring a lar-

I.1* As a conse-

ger firm requires more resources and is more likely to lead to a loss of contro
guence of the assumption that a firm cannot acquire a larger firm, Firm 3 cannot acquire another
firm, because it is the smallest firm. To make the model interesting, we assume that

C, +C3 >Cy, i.e, that after Firm 2 acquires Firm 3, it is larger than Firm 1 and hence cannot be

acquired. This gives Firm 2 a potential incentive to acquire Firm 3.

At each date, a manager receives private benefits of w if his firm is not acquired and zero if
it is acquired. The manager of each firm also owns a share o of his firm. All firms resolve indif-
ference between acquiring and not acquiring in favor of not acquiring, perhaps due to unmodeled
transactions costs.

Finally, we determine the price at which a firm can acquire another firm in the following
way: If Firm A acquires Firm B, it pays a premium above the stand alone value of Firm B such
that Firm A’s manager retains one half of his utility gain that arises from the acquisition if the
premium were zero. Put differently, the premium is determined such that one half of the differ-
ence between the utility of Firm A’s manager if he acquires Firm B at a zero premium and his
utility if he does not acquire Firm B but subsequently behaves optimally (perhaps acquiring Firm
B at a later point of time) accrues to Firm A’s manager. For example, suppose Firm 1 acquires

Firm 2 in the good state at date 1. Because Firm 2 is worth 2C, if combined with Firm 1 but

Firm 1 pays only C, for it if there is no premium, Firm 1 gains C, and its manager gains aC, .

If Firm 1 pays C, +0.5£0LC2 =1.5C, for Firm 2, Firm 1’s manager gains 0.50C, from the ac-
o

quisition, which is half of what he would gain without paying a premium. We will use this price
below. Of course, the premium above stand-alone value has to be nonnegative. Otherwise, Firm

B’s shareholders will not agree to the acquisition.

(1983), Jarrell, Brickley and Netter (1988), and Ruback (1988) for surveys of the evidence on takeover
defenses. Also see Schwert (2000).

1 As mentioned in the Introduction, it has been found that the probability of being a target in an acquisition
is decreasing in a firm’s size (Hasbrouck (1985), Palepu (1986), Ambrose and Megginson (1992)).



B. Equilibrium Merger Activity

To find the equilibrium pattern of mergers, we solve the model by backwards induction,
starting at date 1. If the realized state of nature at date 1 is bad, all acquisitions are unprofitable.
Firm 1 will not acquire Firm 2 or Firm 3 since the acquisition destroys value but Firm 1 has to
pay at least the stand-alone value of the target firm. Hence, if Firm 1 were to make an acquisition,
it would overpay. Moreover, Firm 1 does not need to defend itself against a potential acquisition
since it is the largest firm. Since Firm 1 will not acquire Firm 2, there is no defensive motive for
Firm 2 either, and hence, Firm 2 will not acquire Firm 3.

If the state at date 1 is good, Firm 1 has profitable acquisition opportunities. It will acquire
the largest remaining firm, Firm 2, if Firm 2 has not acquired Firm 3 before. Firm 1 will make an
acquisition because it is profitable to do so and because Firm 1 does not forgo a premium in case
it is acquired — by assumption no firm can acquire Firm 1 since it is the largest firm. Moreover,
Firm 1 will acquire the largest possible firm because its gains from the merger are increasing in

the size of the target. If Firm 1 acquires Firm 2, its manager gains up to aC, . Hence, he pays

C, +0.5£0LC2 for Firm 2, i.e., a premium over Firm 2’s stand-alone value of 0.5C, .
o

Now let us turn to date 0. Firm 2 may acquire Firm 3. While this merger reduces share-
holder value, Firm 2’s manager may want to acquire Firm 3 since this ensures that he keeps his
job at date 1. The utility of Firm 2’s manager if he acquires Firm 3 at date O is up to
2w —a(1-p)C; (if he pays a zero premium). If Firm 2 does not acquire Firm 3 at date 0, it will
be acquired by Firm 1 in the good state at date 1, as seen above. Hence, the expected payoff of

Firm 2’s manager if he does not acquire Firm 3 at date 0 is w + (1—p)w +p0.5a.C, . It can be cal-

culated that Firm 2 chooses to acquire Firm 3 at date 0 if and only if:
2) w>05aC, +ar—PC,.
P

Firm 1 never acquires another firm at date 0. Such an acquisition will be unprofitable. Even
if it paid a zero premium over Firm 2’s stand alone value, the expected payoff of Firm 1’s man-
ager will be only 2w —(1—-p)aC, +paC, if Firm 1 acquired Firm 2. This is lower than the pay-
off to Firm 1’s manager if Firm 1 did not acquire Firm 2, because of (1). The same argument

shows that Firm 1 would not acquire Firm 3 at date 0.

Proposition 1 summarizes the above discussion and describes the equilibrium merger activity

for all parameter regions:



Proposition 1: If private benefits are low enough so that (2) does not hold, Firm 1 acquires
Firm 2 in the good state at date 1 in a profitable acquisition. If private benefits are high enough so

that (2) holds, Firm 2 acquires Firm 3 at date 0 in an unprofitable acquisition.

Hence, for low private benefits, there is only the profitable (positive NPV) acquisition of
Firm 2 by Firm 1. It is profitable because there are positive synergies (Firm 2 is worth more if
combined with Firm 1) and Firm 1 appropriates some of this gain. For high private benefits, Firm
2 acquires Firm 3 in an unprofitable (negative NPV) acquisition at date O.

The comparative statics on Firm 2’s merger decision at date O illustrate the trade-offs its

manager faces. They are summarized in Corollary 1:

Corollary 1: The minimum private benefits for the manager of Firm 2 such that the manager

wants to acquire Firm 3 at date O increase in C,, C,, and o and decrease in p.

Proof: This can be easily seen from condition (2).

Firm 2 is less likely to acquire Firm 3 at date O if C, is larger, because then Firm 2’s man-

ager forgoes a larger premium by acquiring Firm 3 rather than being acquired by Firm 1. This
acquisition is also less likely if C5 is larger, because then Firm 2’s acquisition of Firm 3 destroys

more value in the bad state at date 1. But this leads to a loss in shareholder value for Firm 2, be-
cause it has to pay at least a zero premium over Firm 3’s stand-alone value. Firm 2 is less likely
to acquire Firm 3 if o is larger, because then Firm 2’s manager cares more about firm value,
which is higher if Firm 2 forgoes the acquisition of Firm 3, because it is an unprofitable acquisi-
tion and moreover eliminates the premium Firm 2 can earn by being acquired by Firm 1.2
Perhaps most importantly, if the probability of the good state at date 1 is higher, the date 0
acquisition is more attractive and hence the minimal private benefits that induce the manager to
engage in the date 0 acquisition are smaller. This implies that defensive mergers are more likely

in industries in which a regime shift that makes some future mergers efficient is more likely.

12 Consistent with our prediction, Lewellen, Loderer, and Rosenfeld (1985) find that managerial stock own-
ership has a positive impact on the quality of acquisitions managers make. Agrawal and Mandelker (1987)
find that the smaller is the ownership stake of top managers (in the form of shares and options), the more
likely are any mergers or sell-offs undertaken to reduce the variance of returns on the firm’s assets or to
reduce its leverage — goals that are in the managers’, but not the shareholders’ interests.
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There are two reasons for this result. First, a date 0 acquisition becomes more attractive if the
probability that such an acquisition turns out to not destroy value (the probability of the good
state) increases. Second, if the probability of the good state is higher, there is a higher chance that
Firm 2 will be acquired by Firm 1 if Firm 2 does not acquire Firm 3 at date 0. But since Firm 2’s
manager wants to avoid being acquired, he is more likely to be interested in acquiring Firm 3 at
date O if his firm is more likely to be acquired otherwise.

Note that if Firm 2 acquires Firm 3, it will pay
C, +O.5£(2W—oc(1—p)C3 —-w-—(1-p)w—-0.5p0C,). This price splits the utility gain of Firm
o

2’s manager from the acquisition (relative to not doing the acquisition) evenly with Firm 3.
Hence, Firm 2 pays more than Firm 3’s stand alone value, although the combined value of the
two companies is reduced due to negative expected synergies.

The following Corollary is clear:

Corollary 2: If private benefits are high enough so that (2) holds, then there are more acqui-
sitions than would occur in the absence of private benefits. While a profitable acquisition could

occur at date 1, no profitable acquisitions occur. The only acquisition that occurs is unprofitable.

Thus, managerial self-interest leads to inefficient merger decisions. Managers make defen-
sive mergers that protect their jobs at the expense of their shareholders. They may do so even if,
as in our model, the expected synergies of the merger are negative. We refer to these mergers as
“eat-or-be-eaten” mergers. Not only are the acquisitions unprofitable, but there are more mergers
than occur in the first-best world (with no managerial merger motives). This is because managers
do not just acquire when they know the alternative is to be acquired, but they also acquire even if
there is a significant chance of being acquired in the future. In our model, the expected number of

efficient mergers is p, while the actual number for sufficiently high private benefits is one.

It should be noted that a crucial element of the model is that, at some point, acquisitions can
be profitable for Firm 1, namely, in the good state at date 1. However, a profitable acquisition
may be preempted by an unprofitable, defensive acquisition. The only reason why these defen-
sive mergers occur is the existence of efficient mergers. The positive synergies arising from com-
bining Firm 1 with Firm 2 or 3 make it possible for Firm 1 to gain from an acquisition. However,
if Firm 1 had no profitable acquisition opportunity at date 1, Firm 2 would never engage in a de-
fensive acquisition. Since Firm 1 would never acquire it, there would be no reason for Firm 2 to

defend its independence through a defensive acquisition. This is formalized in Corollary 3:

11



Corollary 3: If there were no gains from mergers involving Firm 1 in the good state at date

1, Firm 2 would not acquire Firm 3 unless it was profitable to do so.

In our model, there are no mergers solely to increase private benefits when managers face no
threat of being acquired. All unprofitable acquisitions are defensive in nature.

Finally, the premium over stand alone value that is paid by Firm 2 in the date 0 acquisition
of Firm 3 can be higher than the premium over stand alone value that Firm 1 pays for Firm 2 in
the good state at date 1, although the latter is an efficient, value-creating merger while the former
is value-destroying. The reason is that when Firm 2 acquires Firm 3, Firm 3 extracts some of the
private benefits that Firm 2’s manager preserves through the acquisition. However, the premium
that Firm 1 pays for Firm 2 does not involve any private benefits, since the merger is not moti-
vated by the preservation of any private benefits. Hence, if private benefits are sufficiently high,
the inefficient acquisition of Firm 3 by Firm 2 can be associated with a higher premium. This is
formalized in Corollary 4. Its proof as well as the proofs of all subsequent results can be found in
the Appendix.

Corollary 4: If private benefits w are high enough, the premium over stand alone value that
Firm 2 pays for acquiring Firm 3 at date O is larger than the premium over stand alone value that

Firm 1 pays for acquiring Firm 2 in the good state at date 1.

I1. Merger Waves
In this section, we show how defensive motivations can lead to merger waves. For this, we

expand the basic model in the previous section to five firms.

A. The Extended Model
The model is as in section |, but for the following changes: There are five firms, ordered by

their sizes (stand alone values) C; >C, > C5; >C, > C5. Again, only Firm 1 has a profitable ac-
quisition opportunity in the good state at date 1. If Firm | is combined with Firm 1, its value is
2C;, i.e., there are positive synergies. All other combinations lead to neither positive nor nega-
tive synergies: If Firm i merges with Firm j, the value of the combined company is simply the
sum of the stand-alone values, C; +C;. We assume that only one firm has profitable acquisition

opportunities (arising from positive synergies) to show that even if this is the case, our model can
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generate more than one merger. We assume that Firm 1 is the firm with the profitable acquisition
opportunity, because this generates defensive merger motives for all other firms. Since firms that
are larger than the largest firm with a profitable acquisition opportunity never participate in any
merger, we can ignore such firms. Hence, giving Firm 1 the profitable acquisition opportunity is
without loss of generality. As before, we assume that in the bad state at date 1, mergers destroy
value. In particular, we make the assumption that any firm that is acquired in the bad state at date
1 is worth zero.

Each firm can at each date make only one acquisition offer to another firm. We assume that
all firms are sufficiently close in size such that the acquisition of any other firm makes each firm

larger than Firm 1: C, +Cy > C;. We will also refer to this industry as a homogenous firm size

industry. Below we develop a model with a very different size distribution. We also assume that
if a firm is indifferent between acquiring two firms, it resolves this indifference in favor of ac-
quiring the smaller of the two firms. Finally, we assume that within each period, Firm 5 moves
first, Firm 4 second, Firm 3 third, Firm 2 fourth, and Firm 1 last. We reverse the order of moves
relative to the three firm model in the previous section, because this makes the intuition behind
merger waves richer. However, if we assumed the opposite (original) order of moves, we would
get similar results — and in particular, we would also get defensive merger waves.

We define a merger wave to be an outcome in which more than one merger takes place. Of
course, in a model with five firms, there can be a maximum of two mergers. Figure 2 shows the

sequence of events.

B. Analysis

We solve the model by backwards induction starting at date 1. We give intuitive and infor-
mal arguments in the main text. Complete proofs can be found in the Appendix. In the bad state,
there are no acquisitions. In particular, Firm 1 does not acquire any other firm. Anticipating this,
Firm 2’s manager is safe from an acquisition and does not need to acquire another firm to avoid
being acquired. Hence, he makes his decision based on the profitability of the acquisition. Since
all potential acquisitions are unprofitable, he does not acquire another firm. Firm 3’s manager
faces a similar situation. The only reason he would acquire another firm is to avoid being ac-
quired. But since neither Firm 1 nor Firm 2 will acquire another firm, there is no reason for him
to be concerned about being acquired. The same reasoning applies to Firm 4’s manager.

Next we turn to what happens in the good state at date 1. The last firm to move is Firm 1. It
will acquire the largest firm, Firm 2 (assuming that Firm 2 has not acquired anybody else), since

the synergies are increasing in the target firm’s size. Firm 1 will pay a premium over the stand-
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alone value of 0.5C,, as in the three firm model. If Firm 2 acquires Firm 5, its manager receives

up to w. Anticipating that it will be acquired by Firm 1 unless it makes an acquisition itself, Firm
2 acquires Firm 5 if and only if:
(3) w>0.50C,.

Note that Firm 2 is indifferent between acquiring Firm 3, 4, and 5, and by assumption resolves
this indifference in favor of acquiring the smallest firm, Firm 5.

Firm 3 knows that if (3) is satisfied, Firm 2 will acquire Firm 5, leaving it as the largest re-
maining firm that Firm 1 can acquire. To prevent this, it acquires Firm 5 if and only if (3) holds.
Similarly, Firm 4 acquires Firm 5 if and only if (3) holds. Lemma 1 summarizes the merger dy-

namics at date 1.

Lemma 1: In the bad state at date 1, there are no acquisitions. In the good state at date 1,
once they get to move, Firm 2, 3, or 4 will acquire Firm 5 if and only if private benefits are high
enough so that (3) holds.

Now we turn to date 0. We continue solving the model by backwards induction. Firm 1 will
not make an acquisition at date O, because it is unprofitable to do so. Firm 2, however, may want
to make an acquisition even though it is unprofitable in order to secure its independence in period
1. If Firm 2 acquires any firm, it will acquire Firm 5, since this is the cheapest way to become
larger than Firm 1 (recall that we assumed that C, +Cy > C,). This is also true for defensive ac-
quisitions by Firms 3 and 4, so that all firms are potentially competing to acquire Firm 5. If Firm
2 acquires Firm 5, its manager receives an expected payoff of up to (if a zero premium is paid)
2w —a(1-p)Cs. If Firm 2 does not acquire Firm 5, Firm 4 is the next to move and will acquire
Firm 5 in the good state at date 1 if and only if (3) holds. Firm 2 can then acquire Firm 3 in the
good state at date 1 to secure its independence. Its manager’s expected payoff at date O in this

case is 2w —p0.5(w—0.5aC,), because Firm 2 pays a premium over the stand alone value of

Firm 3 of 0.5£(W—0.50LC2) in the good state at date 1. This price ensures that Firm 2’s man-
(08

ager keeps half of the utility gain that he would derive from acquiring Firm 3 at date 1 at a zero
premium. It can easily be seen that, as a consequence, Firm 2 acquires Firm 5 at date 0 if and only
if:

(4) w>0.5aC, + 2a1_Tpc5 .
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Similarly, it can be calculated that Firm 3 acquires Firm 5 and Firm 4 acquires Firm 5 if and only
if:

(5) w > max{0.5a.C, ,20L1_TPC5 ~0.5aC,}.

Proposition 2 summarizes the merger activity for all parameter regions.

Proposition 2: If private benefits are low enough so that (3) does not hold, there is only one
acquisition: Firm 1 acquires Firm 2 in the good state at date 1. This acquisition is profitable. If
private benefits are high enough so that (3) holds, there are two acquisitions and both of them are
unprofitable: Firm 4 acquires Firm 5 and Firm 2 acquires Firm 3. For intermediate values of pri-
vate benefits, Firm 4 acquires Firm 5 at date 0 or in the good state at date 1 and Firm 2 acquires
Firm 3 in the good state at date 1. For high values of private benefits, both of these acquisitions

occur at date 0.

The Proposition shows that if private benefits are low, the only merger is the most efficient
one between Firm 1 and Firm 2. Both acquirer and target gain because Firm 1 pays a premium of

0.5C, over Firm 2’s stand-alone value. However, if Firm 2’s manager cares enough about his pri-

vate benefits so that (3) is satisfied, the merger dynamics are drastically transformed from a world
with only one profitable acquisition into a world with two defensive, unprofitable acquisitions.
The efficient and profitable acquisition is preempted by two defensive, unprofitable acquisitions.
For low enough private benefits, they may occur both in the good state at date 1 and hence are
zero synergy mergers. Still, the acquirer overpays, and hence wealth is redistributed from the ac-
quirer’s shareholders to the target’s shareholders (in exchange for control). For intermediate lev-
els of private benefits, one of the defensive acquisitions occurs at date 0 and the other occurs in
the good state at date 1. However, for a high enough level of private benefits, both defensive ac-
quisitions occur at date 0. Our model gives rise to merger waves — two mergers either both at date
0, both at date 1, or, for intermediate private benefits, one merger each at date 0 and date 1.

The intuition behind the merger wave is as follows. If no merger has occurred yet, Firm 1
will acquire Firm 2 in the good state at date 1. Anticipating that, Firm 2 wants to acquire Firm 5
in the good state at date 1. Anticipating that, Firms 3 and 4 also want to acquire Firm 5 in the
good state at date 1 to avoid being the largest remaining firm except Firm 1 and hence the most
attractive target for Firm 1. But Firm 2 anticipates that and wants to preempt them by acquiring
Firm 5 at date 0, and so do Firm 3 and Firm 4. After Firm 4 has acquired Firm 5, Firm 2 can only

secure its independence by acquiring Firm 3.
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We also see from Proposition 2 that the mergers tend to occur earlier if private benefits are
higher. In our model, this also means that the synergies are lower and hence total value destruc-
tion for the acquirer and the target combined is higher, because date 1 acquisitions by firms other
than Firm 1 have zero synergies while date 0 mergers are characterized by negative synergies.
Higher private benefits make the managers more desperate and lead them to make defensive ac-
quisitions earlier when they are even more costly to their shareholders. In particular, for high
enough private benefits, managers do not wait until the good state of the world is realized at date
1, but make defensive acquisitions before the state of the world is realized.

Even after Firm 4 has acquired Firm 5 at date 0, Firm 2 prefers acquiring Firm 3 at date 0
rather than at date 1 for high enough private benefits. The reason is that if Firm 2 acquires Firm 3
at date 1, this is its last chance to secure its independence. Firm 3 understands that and extracts
part of the private benefits for itself in the form of a high takeover premium. If Firm 2 acquires
Firm 3 at date O, the only surplus that Firm 3 can extract from Firm 2 is the difference between its
manager’s utility if he acquires Firm 3 at date 0 as compared to date 1. Since both acquisitions
secure Firm 2’s independence, Firm 3 cannot extract the private benefits in a date 0 acquisition.

The results from the basic model in Section | are also confirmed. Namely, if the private
benefits of control are large enough, there are too many mergers as compared to the efficient sce-
nario, and they often come too early. Moreover, a regime shift that increases the chances for prof-
itable acquisitions may turn out to induce unprofitable defensive and preemptive acquisitions,

preventing profitable acquisitions from occurring.

I11. A Model with a Dominant Firm

In the previous section we analyzed the merger dynamics in a situation in which all firms
were of similar size so that even if the smallest two of the five firms merged, they became larger
than the largest firm before they could be acquired profitably by the largest firm. In this section,
we turn to a very different industry structure — one in which the largest firm is much larger than
all the other firms. We show that in this case the merger dynamics are very different. This illus-
trates that the industry structure — the distribution of firm sizes in the industry — is a crucial de-

terminant of merger dynamics.
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A. The Model

The model is as in the previous section, but for the following differences. There are only four
firms, with sizes C; >C, >C3>C,. The order of moves is as in the basic model with three
firms, with the largest firm moving first at each date. In particular, at each date, Firm 1 moves
first, Firm 2 second, Firm 3 third, and Firm 4 last. Firm 1 is much larger than the other firms, in

particular, at least twice as large as the next largest firm, Firm 2: C; > 2C, . We will also refer to
this industry as a heterogeneous firm size industry below. Firm 3 and Firm 4 are, if combined,
larger than Firm 2: C3+C, > C, . Finally, as in the previous two models, the only firm that has

positive synergies with other firms is Firm 1 in the good state at date 1. If firm | is combined

with Firm 1, it is worth 2CJ-. If any firms other than Firm 1 combine, their combined value is

equal to the sum of their stand-alone values. In the bad state of the world, all mergers lead to
negative synergies, and for simplicity we assume again that if Firm A acquires Firm B, Firm B is
worth zero. As before, we assume that each firm can make only one acquisition offer to another

firm at each date.

B. Analysis

We again solve the model by backwards induction. In the bad state at date 1, there is no ac-
quisition. Firm 1 will not acquire any other firm, and no other firm has an incentive to make an
acquisition either. In the good state at date 1, Firm 1 acquires the largest remaining firm. If no
acquisition has yet occurred, Firm 1 acquires Firm 2. Firm 3 has no reason to acquire Firm 4 af-
terwards, and hence remains passive.

Now we turn to date 0. The last firm to move at that date that could make an acquisition is
Firm 3. If Firm 3 acquires Firm 4, it becomes the second largest firm, since we have assumed

C;+C, >C,. Acquiring Firm 4 is not sufficient to prevent it from being acquired by Firm 1 —
quite to the contrary, it makes Firm 3 the most attractive target for Firm 1, which will acquire
Firm 3 in the good state at date 1 after Firm 3 has acquired Firm 4. Firm 1 will pay a price of
C;+C,+0.5(C5+C,) for the combined firm. Hence, Firm 3’s manager receives an expected
payoff at date 0 of w+ (1-p)(w—-aC,)+pa0.5(C;+C,) if Firm 3 acquires Firm 4. If Firm 3
does not acquire Firm 4, Firm 2 remains the second largest firm and hence Firm 1 acquires Firm 2
in the good state at date 1. As a consequence, Firm 3’s manager receives a payoff of 2w . Hence,

Firm 3 acquires Firm 4 if and only if w+ (1—-p)(w—-aC,)+pa0.5(C5 +C,) > 2w or:
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(6) W< 0.50(C5 +Cy,) —al‘T"q.

Firm 2 moves before Firm 3 at date 0. If Firm 2 acquires Firm 4 at date 0, it ensures that it is
the second largest firm and will be acquired by Firm 1 in the good state at date 1. Firm 1 will pay

a price of C, +C, +0.5(C, +C,) for the combined firm. Hence, Firm 2’s manager receives an
expected payoff at date 0 of up to w+ (1—-p)(w—-aC,)+pa0.5(C, +C,) if Firm 2 acquires Firm

4. If Firm 2 does not acquire Firm 4, two situations can arise. If (6) holds, Firm 3 will acquire
Firm 4, making it the second largest firm. In this case, Firm 1 will acquire the combination of
Firms 3 and 4 and Firm 2 will remain independent. Hence, Firm 2’s manager receives a payoff of
2w. As a consequence, Firm 2 acquires Firm 4 if and only if

W+ (1-p)(w—-aC,)+pa0.5(C, +C,) > 2w. One can easily show that this implies that Firm 2

acquires Firm 4 whenever (6) holds.
If (6) does not hold, Firm 3 will remain passive and not acquire Firm 4 if Firm 2 does not
acquire Firm 4. In this case, Firm 2 remains the second largest firm and will be acquired by Firm

1 for a price of C, +0.5C, in the good state at date 1. Hence, Firm 2’s manager receives an ex-
pected payoff at date 0 of w+(1—p)w+pa0.5C,. Using this payoff, one can easily show that

Firm 2 will never acquire Firm 4 if (6) does not hold. Hence, Firm 2 acquires Firm 4 if and only if
(6) holds. One can also show that Firm 2 always prefers to acquire Firm 4 to acquiring Firm 3.

Proposition 3 summarizes the equilibrium merger dynamics.

Proposition 3: If private benefits are low enough so that (6) holds, there are two profitable acqui-
sitions: Firm 2 acquires Firm 4 at date 0. Then Firm 1 acquires the combination of Firm 2 and
Firm 4 in the good state at date 1. If private benefits are high enough so that (6) does not hold,

there is one profitable acquisition: Firm 1 acquires Firm 2 in the good state at date 1.

The Proposition shows that again the size of the private benefits determines merger activity.
However, in contrast to the previous models, the relationship between private benefits and the
number of mergers is reversed. In particular, there are two mergers (one early one at date 0) if
private benefits are low enough and there is only one merger if private benefits are sufficiently
high. The early acquisition of Firm 4 by Firm 2 is not defensive. Quite to the contrary, Firm 2
acquires Firm 4 in order to ensure that it is the most attractive target — because it is the largest
potential target firm — for Firm 1 in the good state at date 1. If it would not acquire Firm 4, Firm 3

would do so and become the second largest firm and hence the most attractive takeover target for
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Firm 1. In this model, acquisitions cannot have defensive value, because no firm can become lar-
ger than Firm 1 through acquisitions. Instead, firms make acquisitions in order to become the
second largest firm or remain the second largest firm so that they are the most attractive target for
Firm 1 and earn a takeover premium. We will also refer to such acquisitions below as “position-
ing” mergers. Of course, managers engage in these acquisitions to make their firms more attrac-
tive targets only if they care sufficiently strongly about firm value and less about the private bene-
fits of control. This explains why they engage in acquisitions if private benefits are low but avoid
acquisitions if private benefits are high.

It should be noted that the date 0 acquisition of Firm 4 by Firm 2 - in contrast to the date 0
acquisitions in the previous models - is a positive NPV acquisition for Firm 2. Firm 2 engages in

this acquisition only if the takeover premium its manager can earn (0.5p(C, +C,)) is worth

more than the expected loss in firm value that arises due to the negative synergies in the bad state

of the world ((1-p)C,). This is implied by condition (6), as can be seen after some algebraic

manipulation.
More generally, this model with a dominant firm makes the point that the industry structure

— the distribution of firm sizes in an industry - is a key driver for merger dynamics.

IVV. A Model of an Industry in which Some, But Not All Firms Are of Similar Size

In Section Il, we presented a model in which all firms were of similar size. Even if Firm 4
acquired Firm 5, it became larger than Firm 1. Hence, all acquisitions had defensive value. In sec-
tion 111, we presented a model in which the largest firm was much larger than all other firms.
Even if Firm 2 acquired Firm 3, it was still smaller than Firm 1. Hence, no acquisition could have
defensive value. Both of the models were extreme in the sense that either all acquisitions have
defensive value or none have defensive value. In this section, we present a model that is a com-
promise between the previous two models. We will also refer to this industry as a mixed firm size
industry below. Analyzing this industry structure will allow us to generate implications about ac-
quirer and target size for the profitability of acquisitions.

We assume that C, +C; >C;, C3+C, >C;, C3+C5<Cy, and C, +C5>C,. At each

date, Firm 4 moves first, Firm 3 second, Firm 2 third, and Firm 1 last. The remainder of the
model is as before. Again, we assume that each firm can make only one acquisition offer to an-
other firm at each date.

Proposition 4 describes the equilibrium merger dynamics. For brevity, we will focus on one

particular parameter region. The results in the other parameter regions are very similar.
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Proposition 4: Suppose that (i) —4oc1_—pC5 +0(C4 +C5) +0.50C5 <0.50(C5 +C5) ;
p
(i) 0.50.C4 + a(Cy +Cg) < 0.5aC, + 2a-—L C; : and
p

(iif) 0.5aC, +2a1_TpC5 <0.50C, +2cxl_TpC4. Then the following mergers occur in equilib-

rium: If private benefits are low enough (w < w, ), then there are two profitable acquisitions: Firm

4 acquires Firm 5 at date 0 and Firm 1 acquires the combination of Firms 4 and 5 in the good

state at date 1. If we[w,,w,), Firm 3 acquires Firm 5 at date 0 and Firm 1 acquires the combina-
tion of Firms 3 and 5 in the good state at date 1. Both acquisitions are profitable. If we[w,,w,),

Firm 4 acquires Firm 5 in the good state at date 1 and Firm 1 acquires the combination of Firms 4

and 5 in the good state at date 1. Both acquisitions are profitable. If we[w,,w,], Firm 3 acquires

Firm 5 in the good state at date 1 and then Firm 1 acquires the combination of Firms 3 and 5 in

the good state at date 1. Both acquisitions are profitable. If we (w,,w;), Firm 4 acquires Firm 5

in the good state at date 1 and then Firm 1 acquires the combination of Firms 4 and 5 in the good

state at date 1. Both acquisitions are profitable. If we[w,,w,], Firm 3 acquires Firm 4 in the

good state at date 1 and then Firm 2 acquires Firm 5 in the good state at date 1. Both acquisitions

are unprofitable. If we (w,,w,], Firm 2 acquires Firm 5 at date 0. Then Firm 3 acquires Firm 4

in the good state at date 1. Both acquisitions are unprofitable. If private benefits are high enough

(w>w,), Firm 4 acquires Firm 5 at date 0. This acquisition is unprofitable for high enough pri-

vate benefits. Then Firm 1 acquires the combination of Firms 4 and 5 in the good state at date 1.

This acquisition is profitable.

There are various features of the equilibrium merger dynamics that should be noted. First,
there are always two mergers, unlike in the previous models. Hence, an industry in which some,
but not all firms are of similar size gives rise to the most mergers and is most likely to generate
merger waves. In such an industry, some firms have defensive merger opportunities (in this
model: Firm 3 can defend itself against an acquisition by Firm 1 by acquiring Firm 4, and Firm 2
can do so by acquiring any other firm) while other firms cannot defend themselves (Firm 4 cannot
become large enough through an acquisition to avoid being acquired by Firm 1). If private bene-
fits are low, firms without defensive merger opportunities (or firms that have the opportunity to
engage in defensive as well as other acquisitions) want to acquire other firms to become larger

and hence an attractive target for Firm 1. One of them eventually will be acquired by Firm 1 after
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having acquired another firm itself. On the other hand, if private benefits are high, firms with de-
fensive merger opportunities want to acquire other firms to avoid being acquired. This prevents
Firm 1 from acquiring any firm. Thus, for both low and high private benefits, two mergers occur.

One other interesting feature is that in this model Firm 3 has the choice between making a
defensive acquisition (acquiring Firm 4) and making an acquisition that makes it the most attrac-
tive target for Firm 1 (by acquiring Firm 5). For low private benefits, Firm 3 acquires Firm 5 to
become a more attractive target and hence earn a premium from Firm 1. For high private benefits,
Firm 3 acquires Firm 4 to defend itself against being acquired by Firm 1. Hence, for a firm with
the opportunity to engage in defensive as well as non-defensive acquisitions, the NPV of the ac-
quisition is decreasing in the ratio of the target’s to the acquirer’s size. In particular, if Firm 3 ac-
quires a small firm (Firm 5), it engages in a positive NPV acquisition. However, if Firm 3 ac-
quires a large firm (Firm 4), it engages in a negative NPV acquisition. This is because the acquisi-
tion of Firm 4 has defensive value while the acquisition of Firm 5 does not.

In general, we see from all the models that there is a negative correlation between private
benefits and the NPV of acquisitions (only for the dominant firm model is there no correlation).
The more firms care about private benefits, the more likely they are to engage in defensive acqui-
sitions and secure their independence by acquiring other firms even though this is unprofitable.

In the models in sections Il and I11, it happened to be the case that the first firm that could
engage in an acquisition, given the exogenously specified order of moves, always engaged in the
first merger. This result did not arise by assumption; a different order of moves would have been
possible. However, in the model with a dominant firm (see section Ill), by assumption Firm 2
moved before Firm 3 and if it did not acquire Firm 4, Firm 3 would have done so and hence
would have left Firm 2 a less attractive target. Hence, for low private benefits of control, Firm 2
acquired Firm 4. On the other hand, for high private benefits, Firm 2 did not want to acquire Firm
4 — but then Firm 3 did not either. Hence, whenever there was an acquisition at date 0, it was
Firm 2 who was the acquirer.

In the model in Section I, Firm 4 moved before Firms 2 and 3. It also had the strongest in-
centive to engage in an (always defensive) acquisition, because it stood to gain the smallest pre-
mium by being acquired by Firm 1 (since synergies were assumed to be proportional to size).
Hence, Firm 4 always was the first firm to make an acquisition, if any firm other than Firm 1
made an acquisition.

In the model in this section, there is a greater flexibility in who acquires whom. Proposition

4 shows that all of the firms make an acquisition in some parameter region. The Proposition
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shows also that for higher private benefits, there is a tendency for larger firms to be the acquirer.*®
In particular, Firm 2 makes acquisitions for high private benefits only. The Proposition also
shows that large firms tend do negative NPV acquisitions, while small firms (Firm 4) tend do to
positive NPV acquisitions.** Moreover, the combination of acquirer and target size tends to be
larger for high private benefits and hence in negative NPV acquisitions: if Firm 2 acquires Firm 5
or Firm 3 acquires Firm 4 — so that the combined company is larger than Firm 1.° In contrast, for
small private benefits, the acquirer tends to be smaller and the sum of acquirer and target size

smaller than the size of Firm 1.

V. Empirical Implications

As already discussed above, the theory developed in this paper can explain several stylized
facts about mergers. These stylized facts include that abnormal returns to acquirers are on average
negative, that mergers concentrate in industries in which there is an identifiable regime shift that
may make mergers an efficient response, and that mergers come in waves. In this section, we
discuss additional empirical implications of our theory.

A key assumption underlying our theory is that defensive acquisitions work in the sense that
they make it less likely that the acquirer is taken over itself subsequently. Louis (2004) provides
direct evidence for this in a study of the U.S. banking industry. He finds that banks that were
takeover targets and then engaged in acquisitions are less likely to be acquired subsequently than
targeted banks that do not make an acquisition. Our theory also predicts that these “defensive”
acquisitions perform worse for the acquirer’s shareholders than other acquisitions. This is again
consistent with the evidence in Louis (2004). He finds that defensive acquisitions by banks (that
is, acquisitions by banks that were the target of a takeover attempt themselves) are characterized
by higher premia and the acquirers experience worse (and significantly negative) abnormal re-
turns than acquirers in nondefensive mergers.

Our theory suggests a number of factors that influence a firm’s incentives to engage in de-

fensive acquisitions. One such factor is linked to managerial incentives, which are determined by

3 This is true with the exception of the highest private benefits, in which Firm 4 is the acquirer. In this pa-
rameter region, Firm 4 wants to acquire Firm 5 at date 0, because this saves its independence for one period
- otherwise Firm 3 would acquire it at date O.

% However, for very high private benefits, Firm 4 acquires Firm 5 in an unprofitable acquisition (see the
previous footnote). While Firm 4 is too small to protect its independence for two periods, this acquisition
secures its independence for one period, and Firm 4’s manager is willing to overpay for Firm 5 for this rea-
son.

1 Again, the exception is the acquisition of Firm 5 by Firm 4 for very high private benefits. See the previ-

22



the manager’s interest in private benefits on the one hand and maximizing shareholder wealth on
the other hand. The manager cares about the latter because he owns a certain fraction of the firm*s
equity. If the manager is more interested in private benefits, defensive acquisitions are more
likely. Hence, our theory predicts a negative correlation between measures of private benefits
(and a positive correlation between managerial equity ownership) and acquirer announcement
returns (see Propositions 1, 2, and 4). The only exception to that is that in heterogeneous firm size
industries all acquisitions are profitable and hence there is no correlation between private benefits
(or managerial equity stakes) and acquirer returns (see Proposition 3). Consistent with our general
prediction, Lewellen, Loderer, and Rosenfeld (1985) find that managerial stock ownership is
positively correlated with acquirer announcement returns.

The second factor affecting the defensive motivation of an acquisition is firm size. Since an
important ingredient to our theory is the size of potential acquirers and targets, it has also predic-
tions on the quality of acquisitions undertaken by firms of different size. We predict a negative
correlation between acquirer returns and acquirer size because large firms are more likely to en-
gage in defensive acquisitions than small firms. More specifically, our theory implies that large
firms tend to make negative NPV acquisitions (leading to negative abnormal returns), medium
size firms both positive and negative NPV acquisitions, and small firms positive NPV acquisi-
tions. This can be seen from Proposition 4, which applies to mixed firm size industries. In such
industries, the only acquisitions that large firms undertake (with the exception of the largest firm)
are of defensive nature, and they occur if private benefits are high (if private benefits are suffi-
ciently low, they do not make any acquisitions). Small firms tend to undertake only positioning
acquisitions that make them more attractive (since larger) takeover targets and hence are profit-
able. They occur if private benefits are low.*® Medium size firms sometimes undertake defensive
acquisitions when they acquirer relatively large companies if private benefits are high but also
sometimes undertake profitable acquisitions if they acquire smaller firms to make themselves
more attractive takeover targets (the latter occurs if private benefits are low)."” These implications

are consistent with the findings in Kahl and Rosen (2002), who find that acquirer returns are de-

ous footnote.

1% The exception is the acquisition of Firm 5 by Firm 4 that occurs for very high private benefits and allows
Firm 4 to remain independent for one period (see the earlier discussion of this exception).

Y This implication concerning acquirer size could potentially also be seen by comparing Proposition 2,
which applies to homogenous firm size industries, and Proposition 3, which applies to heterogeneous firm
size industries. If it is the case that the largest firm (with a positive NPV acquisition opportunity) is roughly
of similar size in both types of industries, firms in the heterogeneous firm size industries tend to be smaller.
The Propositions show that in heterogeneous firm size industries there are only positive NPV acquisitions
(since there are no defensive mergers) while in the homogenous firm size industries there are mostly nega-
tive NPV acquisitions since there are often defensive mergers.
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creasing in acquirer size, and Moeller et al. (2004), who find that large acquirers have negative
and small acquirers have positive announcement returns.

Another factor affecting defensive motivations in our theory is the size of the target or deal
size. We predict a negative correlation between acquirer returns and target size, because larger
acquisitions are more likely to be defensively motivated. This is true because a larger acquisition
increases firm size more than a smaller acquisition, and being larger reduces the probability of
being acquired. Hence, a larger acquisition has greater defensive value than a smaller acquisition
and is typically done when private benefits are higher. In our model, large acquisitions tend to be
negative NPV while small acquisitions tend to be positive NPV. This is consistent with the evi-
dence in Kahl and Valkanov (2004), who find that acquirer returns are decreasing in the size of
the merger transaction. This implication can be seen from Proposition 4, which applies to mixed
firm size industries.’® There, acquisitions of Firm 4 are always unprofitable, while acquisitions of
Firm 5 are, with one exception, always profitable.

As a consequence of the previous observations on acquirer size and target size, we also pre-
dict that the sum of acquirer and target size is positively correlated with private benefits and nega-
tively correlated with acquirer returns.

Our theory also points to the importance of the relative size of the target and the acquirer for
the motivation of the merger. The effect of relative size of target and acquirer depends on the size
of the acquirer. In particular, Proposition 4 shows that for medium sized firms, the ratio of target
to acquirer size is negatively correlated with acquirer returns. This arises because medium sized
firms acquire relatively large firms for defensive purposes if private benefits are high but rela-
tively small firms in positioning mergers if private benefits are low. In contrast, for small acquir-
ers, we conjecture that the ratio of target to acquirer size and the acquirer’s abnormal returns are
positively correlated. This does not directly follow from our model, since the smallest firm in our
model that can make an acquisition (Firm 4) has only one potential target (Firm 5). However, it is
easy to see that in a more general model with a sixth firm, acquiring Firm 5 should be more prof-
itable for Firm 4 than acquiring Firm 6, since it makes it a more attractive takeover target (and the

premium is proportional to the firm’s size).

18 Again, this could also be seen from the comparison of homogenous firm size industries (Proposition 2)
and heterogeneous firm size industries (Proposition 3) if the largest firm with positive NPV acquisition
opportunities is of roughly the same size in both types of industries: In homogenous firm size industries,
acquisitions tend to be larger and acquirer returns are worse and typically negative (except for the largest
firm). In heterogeneous firm size industries, acquisitions tend to be smaller and all are positive NPV.
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Our model also suggests which firms are most likely to acquire others. Our analysis shows
that large firms are most likely to engage in acquisitions if private benefits are high and small
firms if they are low (see Proposition 4).** Medium size firms are the most likely to engage in
acquisitions — they engage both in defensive as well as positioning acquisitions (see Proposition
4).

We argue that an important factor driving merger activity is the firm size distribution in an
industry. In particular, we predict that homogenous firm size industries (or firms of similar size
within an industry) are likely to be characterized by defensive merger waves but never exhibit
waves of positive NPV acquisitions and hence have the worst average abnormal returns for ac-
quirers. Moreover, we expect merger waves in these industries only for high private benefits (see
Proposition 2). In contrast, heterogeneous firm size industries (or firms of different size within an
industry) are most likely to exhibit profitable acquisitions, even during merger waves. The merger
waves should occur when private benefits are low (see Proposition 3). Mixed firm size industries
are most likely to exhibit merger waves, because they occur both if private benefits are low and if
they are high. We expect acquirers in these industries to perform, on average, better than acquir-
ers in homogeneous firm size industries but worse than acquirers in heterogeneous firm size in-
dustries (see Proposition 4).

Managerial interest in private benefits also affects the timing of the mergers. We show that
in homogenous firm size industries mergers tend to occur earlier if private benefits are higher —
perhaps before the regime shift that makes some mergers efficient. Managers are then more des-
perate to secure the independence of their firms and hence resort to defensive acquisitions earlier,
which makes them more costly to their shareholders. Hence, we predict a negative correlation
between private benefits and not only acquirer returns, but also combined acquirer and target re-

turns (synergies) in homogenous firm size industries.

V. Conclusion

In this paper we have argued that managerial defensive motives are important for explaining
merger decisions and merger dynamics. Managers may want to make acquisitions to increase
their firm’s size and hence reduce the likelihood that it is taken over. This may allow them to pre-
serve their private benefits of control. If managers do not care very much about private benefits of
control, only profitable acquisitions occur. However, if managers care very much about private
benefits of control, they may engage in unprofitable defensive acquisitions that preempt some

profitable acquisitions. These defensive merger motives are self-reinforcing and may generate a

19 The exception is again the acquisition of Firm 5 by Firm 4 if private benefits are very high.
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wave of defensive acquisitions. There are too many mergers and they come too early. As a conse-
guence, a regime shift that makes some acquisitions profitable may lead to a wave of unprofitable
defensive acquisitions.

We show that industry structure — the size distribution of the firms in the industry — is very
important for merger dynamics. Industries in which many firms are of similar size as the largest
firm with profitable acquisition opportunities are prone to defensive merger waves if managers
care a lot about private benefits of control. However, industries in which firms are of very differ-
ent size are less prone to waves of unprofitable acquisitions. In contrast, they may display merger
waves of profitable acquisitions if managers do not care a lot about private benefits of control. In
industries in which some but not all firms are of similar size, merger waves are most likely, be-
cause they occur both if private benefits are low and if they are high. The profitability of acquisi-
tions tends to decrease in the acquirer’s size. Large acquirers overpay while small acquirers tend
to engage in profitable acquisitions. Firms of intermediate size sometimes engage in profitable
and sometimes in unprofitable acquisitions.

Our theory can explain why mergers are concentrated in industries for which a regime
shift can be identified. At the same time, it can explain why acquirers lose money, on average,
and why mergers often occur in waves. The theory generates some additional testable empirical
implications. Some of these predictions are consistent with the available empirical evidence, such
as the negative correlation between acquirer announcement returns and both acquirer size (Kahl
and Rosen (2002) and Moeller et al. (2004)) and the size of the merger transaction (Kahl and Val-
kanov (2004)) as well as the worse acquirer returns in defensive acquisitions (Louis (2004)). We
leave the testing of our other predictions to future empirical work. These predictions include that
medium sized firms are the most likely to engage in acquisitions and that mixed firm size indus-
tries are the most prone to merger waves while homogenous firm size industries are characterized

by the lowest average acquirer abnormal returns.
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Appendix: Proofs

Proof of Corollary 4: If Firm 1 acquires Firm 2 in the good state at date 1, it pays
C, +0.5C, and hence a premium over Firm 2’s stand alone value of 0.5C,. If Firm 2 acquires
Firm 3 at date O, its manager receives an expected payoff of up to 2w —a(l—-p)Cs. If Firm 2
does not acquire Firm 3 at date O, it is acquired by Firm 1 in the good state at date 1 for

C,+05C, and hence its manager receives an expected payoff at date O of

w+ (1-p)w+pa0.5C,. As a consequence, if Firm 2 acquires Firm 3 at date 0, it will pay C,
plus O.5£(2W—0L(1—p)C3—W—(l—p)W—pocO.SCz) or 0.51(p(W—0.50(,C2)—O(,(l—p)Cg) SO
(04 (04

that Firm 2’s manager keeps one half of his utility gain from acquiring Firm 3 at a zero premium.

Hence, the difference between the premium over stand-alone value at date 0 and the one at date 1

is 0.5£(p(W —0.50C,) —a(l-p)C3)—0.5C, . This is positive for sufficiently high w.
(04

Proof of Lemma 1: First consider the bad state at date 1. We solve the model by backwards
induction. Firm 1 is the last firm to move. It does not acquire any other firm, because this would
be unprofitable. If Firm 1 acquired Firm |, it would have to pay at least C,. However, Firm J
would be worth only zero to Firm 1, due to the negative synergies. Firm 2 moves before Firm 1.
Its manager knows that Firm 1 will not acquire it if it remains independent. Hence, Firm 2 has no
defensive motive to make an acquisition. As a consequence, it makes an acquisition only if it is
profitable. But all acquisitions are unprofitable. The argument is the same as the one given above
for Firm 1. One can easily show that the same arguments imply that neither Firm 3 nor Firm 4
make an acquisition. We can summarize the merger activity in the bad state at date 1 as follows.

There are no acquisitions in the bad state at date 1.

Now consider the good state at date 1. Firm 1 is the last to move. If Firm 1 acquires firm j,
its manager gains aC ;, because firm J is worth 2C; if combined with Firm 1. Because the util-
ity gain for Firm 1’s manager is split evenly with Firm j, Firm 1 pays C;+05Cj, i.e., a pre-
mium of 0.5C; over firm J ’s stand alone value. Firm 1’s manager has a payoff of w+0.5aCj,
which is increasing in C;. Hence, Firm 1 acquires Firm 2. Hence, we can summarize Firm 1’s

behavior as follows:

Firm 1 acquires Firm 2 in the good state at date 1.
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Firm 2 moves before Firm 1. If Firm 2 acquires Firm 5, its manager gets a payoff of up to (if

a zero premium is paid) w. If he does not acquire Firm 5, Firm 2 is acquired by Firm 1 and Firm
2’s manager receives 0.5aC, . Hence, Firm 2 acquires Firm 5 if and only if w>0.5aC, . It can

be easily shown that the condition under which Firm 2 acquires Firm 4 or 5 is the same and that
Firm 2’s manager receives the same payoff regardless of which firm he acquires,

w—0.5(w—-0.50C,) . By assumption, he resolves the indifference in favor of acquiring the

smallest firm, Firm 5. We can summarize Firm 2’s behavior as follows:

Firm 2 acquires Firm 5 in the good state at date 1 if and only if w > 0.5aC, .

Firm 3 moves before Firm 2. If Firm 3 acquires Firm 5, its manager receives up to W. If he
does not acquire Firm 5, two situations can arise. If w <0.50C,, Firm 2 will not acquire Firm 5

and then Firm 1 will acquire Firm 2. Hence, Firm 3 remains independent and its manager receives
W. Hence, he does not acquire Firm 5. However, if w>0.5aC,, Firm 2 will acquire Firm 5.
Then Firm 3 is the largest remaining firm and will be acquired by Firm 1. In this case, Firm 3’s
manager receives 0.5aC5. Hence, Firm 3 acquires Firm 5 if and only if w > 0.50C5, which is
implied by w > 0.5aC, . Thus, Firm 3 acquires Firm 5 if and only if w > 0.5aC, . It can be easily

seen that Firm 3 acquires Firm 4 under the same condition and that the payoff of Firm 3’s man-

ager in this case is the same as if he acquired Firm 5, namely, w —0.5(w —0.5aC3) . By assump-

tion, he resolves this indifference in favor of acquiring the smaller firm, Firm 5. Hence, we can
summarize Firm 3’s behavior as follows:

Firm 3 acquires Firm 5 in the good state at date 1 if and only if w > 0.5aC, .

Firm 4 moves before Firm 3. If it acquires Firm 5, its manager gets up to w. If he does not
acquire Firm 5, two situations can arise. If w <0.50C, , Firms 3 and 2 will be passive and Firm 1
will acquire Firm 2. Hence, Firm 4’s manager receives W and thus does not acquire Firm 5.
However, if w>0.50C,, Firm 3 will acquire Firm 5. Afterwards, Firm 2 will acquire Firm 4,
because then its manager gets up to W while otherwise Firm 2 would be acquired by Firm 1 and
Firm 2’s manager would receive only 0.5aC,. Firm 4’s manager receives a payoff of
0.5(w—-0.5aC,) if Firm 4 is acquired by Firm 2. Hence, Firm 4 acquires Firm 5 if and only if
w > 0.5(w —0.5aC, ), which is always satisfied. Hence, we can summarize Firm 4’s behavior as

follows:

Firm 4 acquires Firm 5 in the good state at date 1 if and only if w > 0.5aC, .
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From the firms’ strategies highlighted in italics, keeping in mind that Firm 4 moves first,
Firm 3 second, Firm 2 third, and Firm 1 fourth, one can easily see that the equilibrium outcome

under the different parameter constellations is as described in Lemma 1.

The precise statement of Proposition 2 is:

Proposition 2: If (3) does not hold, i.e., w<0.50C,, Firm 1 acquires Firm 2 in the good

state at date 1. If w € (0.50C,,0.5aC, + 2a1_—pC3], Firm 4 acquires Firm 5 at date 0 and then
p
Firm 2 acquires Firm 3 in the good state at date 1 unless 0.50C, <20c1_—pC5 —-0.50C, and
P
we (0.5a02,2a1_—pc5 —0.50C,]. In this case, Firm 4 acquires Firm 5 in the good state at date
P

1. Then Firm 2 acquires Firm 3 in the good state at date 1. Finally, if w > 0.5aC, +2a1_—pC3,
p

Firm 4 acquires Firm 5 at date 0. Then Firm 2 acquires Firm 3 at date 0.

Proof of Proposition 2: Lemma 1 has shown which mergers occur at date 1. Now we turn to

date 0. Firm 1 is the last firm to move at this date. If Firm 1 acquires Firm j, Firm 1’s manager
gets up to 2w + a(pC; — (1-p)C;) . Because it was assumed that p < 0.5 (assumption (1)), this is
less than the payoff that Firm 1’s manager receives if he does not acquire Firm j, which is at

least 2w . Hence, we can summarize Firm 1’s behavior as follows:
Firm 1 does not acquire any other firm at date 0.
Firm 2 moves before Firm 1. If Firm 2 acquires Firm 5, its manager receives up to

2w —a(l-p)Cs. If Firm 2 does not acquire Firm 5, several situations can arise, as shown in
Lemma 1. If w<0.5aC,, Firm 1 acquires Firm 2 in the good state at date 1 and Firm 2’s man-

ager receives w+ (1-p)w+p0.50C,. Hence, it can be easily calculated that Firm 2 acquires

Firm 5 if and only if w>0.5aC, +oc1_—pC5, which is inconsistent with w <0.5aC,. Thus,

Firm 2 does not acquire Firm 5 if w <0.5aC, . Now assume that W > 0.5aC, . If Firm 2 does not

acquire Firm 5, Firm 4 acquires Firm 5 in the good state at date 1, as was shown in Lemma 1.
Will then Firm 2 acquire Firm 3 in the good state at date 1? If Firm 2 acquires Firm 3, its manager

receives a payoff of up to w. If Firm 2 does not acquire Firm 3, Firm 2 is acquired by Firm 1 and
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its manager receives 0.5aC, . Hence, Firm 2 acquires Firm 3 if and only if w > 0.5aC,, which

we have assumed. Thus, Firm 2 acquires Firm 3 in the good state at date 1. It will pay a price of
C, +O.5§(w—0.5aC2). Hence, Firm 2’s manager receives an expected payoff at date 0 of
2w —-p0.5(w—-0.50C,). Thus, Firm 2 acquires Firm 3 if and only if
2w —-o(1-p)Cs > 2w —p0.5(w - 0.50C,) or w > 0.5aC, +20L1_TpC5.

It can be shown in a similar way that Firm 2 wants to acquire Firm 4 if and only if

W>0.50LC2+2(11_—pC4 and that Firm 2 wants to acquire Firm 3 if and only if

w > 0.5aC, + 2a1_—pC3. It can also be shown that Firm 2’s manager always prefers to acquire
p
Firm 5 to acquiring Firm 4 or Firm 3. Hence, we can summarize Firm 2’s behavior as follows:

Firm 2 acquires Firm 5 at date 0 if and only if w > 0.50C, + Zal_—pC5 :

Firm 3 moves before Firm 2. If Firm 3 acquires Firm 5, its manager receives up to

2w —a(1-p)Cs. If Firm 3 does not acquire Firm 5, several situations can arise, as shown above
and in Lemma 1. If w<0.50C,, Firm 1 acquires Firm 2 in the good state at date 1 and Firm 3

remains independent. Then Firm 3’s manager receives 2w, which is strictly larger than

2w—-a(l-p)Cs. As a consequence, Firm 3 does not acquire Firm 5. |If
1- . . - .
w € (0.5aC,,0.50C, +2a—pC5], Firm 2 will not acquire Firm 5 at date 0. However, Firm 4,
p

the first to move at date 1, will acquire Firm 5 in the good state at date 1, as seen from Lemma 1.
Will then Firm 2 acquire Firm 3 in the good state at date 1? If it does so, its manager receives up

to w and if not it is acquired by Firm 1 and its manager receives 0.50C, . Since w > 0.5aC, ,

Firm 2 acquires Firm 3 for C; + O.Sl(w —0.5a.C,) and the expected payoff of Firm 3’s manager
o

at date 0 is w+(1—p)w+p0.5(w—-0.5a0C,). Hence, Firm 3 acquires Firm 5 if and only if

2W—-a(l-p)Cs >w+(1-p)w +p0.5(w—-0.50C,) or W>20L1_—pC5—0.50LC2. Thus, Firm 3
p

acquires Firm 5 if and only if w > max{0.5aC2,2a1_—pC5 -0.50C,}.
p
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Finally, consider the parameter region w > 0.5aC, + Zocl_—pcs. If Firm 3 does not acquire

Firm 5, Firm 2 acquires Firm 5 at date 0, as shown above. Will then Firm 3 acquire Firm 4 in the
good state at date 1? If it does so, Firm 3’s manager receives up to W. If Firm 3 does not acquire
Firm 4, Firm 3 is the largest remaining firm in the good state at date 1 that Firm 1 can acquire and

hence is acquired by Firm 1 at a price of C5+0.5C5. In this case, Firm 3’s manager receives

0.5aC,. But this is smaller than w since we assumed w > 0.5aC, + Zocl_—pCS. Hence, Firm 3
p

acquires Firm 4 in the good state at date 1 for C, +0.5£(W—0.50LC3) and Firm 3’s manager
o

receives an expected payoff at date 0 of 2w —p0.5(w —0.50C3) if he does not acquire Firm 5 at

date 0. As a consequence, Firm 3 acquires Firm 5 at date 0 if and only if

2w —a(1l-p)Cs > 2w —p0.5(w - 0.50C3) or w>0.5aC; + 20@1_—')C5 . But this is always satis-
p
fied since we have assumed w > 0.5aC, + 2a1_—p Cs. Since
p
0.50C, + Zal_—pC5 > zal_—pcs —-0.50C,, we can say that Firm 3 acquires Firm 5 if and only
p p

if w > max{0.5aC,,2a =P C; —0.5aC,}.
p

It can be calculated in a similar way under which conditions Firm 3 wants to acquire Firm 4
at date 0 and that whenever that is the case, Firm 3 prefers to acquire Firm 5 to acquiring Firm 4.

As a consequence, we can summarize Firm 3’s behavior as follows.
Firm 3 acquires Firm 5 at date 0 if and only if w > max{O.5aC2,2a1_—pC5 —-0.5a0C,}.
p
Finally, let us turn to Firm 4, which moves first and before Firm 3. First let us assume that

0.50C, < Zal_—pC5 —0.5aC, . If Firm 4 acquires Firm 5, Firm 4’s manager receives a payoff of
p

up to 2w —oa(1-p)Cs. If Firm 4 does not acquire Firm 5, several situations can arise, as shown
above. If w<0.50C,, Firm 1 acquires Firm 2 in the good state at date 1 and hence Firm 4’s
manager receives 2w, which is larger than 2w —o(1-p)Cs. Hence, Firm 4 does not acquire

Firm 5.
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Next consider the parameter region w e (0.50LC2,20c1_—pC5 —0.5aC,]. If Firm 4 does not
P

acquire Firm 5 at date 0, there is no acquisition at date 0. As shown above, in this parameter re-

gion Firm 3 does not acquire Firm 5 or any other firm at date 0. Moreover, Firm 2 does not ac-

quire Firm 5 or any other firm at date 0, because 20:1_—pC5 -0.50C, <0.50C, +2a1_—pC5.
P P

The first firm to move at date 1, Firm 4, will acquire Firm 5 in the good state at date 1, as seen in
Lemma 1. To calculate the payoff of Firm 4’s manager in this case, we need to calculate the price
he pays for acquiring Firm 5 at date 1. This depends on his payoff if he acquires Firm 5 at a zero
premium and his payoff if he does not acquire Firm 5. If Firm 4 acquires Firm 5 at date 1, Firm
4’s manager receives up to w. If Firm 4 does not acquire Firm 5, Firm 3 gets to move and ac-
quires Firm 5, as seen in Lemma 1. Will then Firm 2 acquire Firm 4 at date 1? If Firm 2 acquires

Firm 4 at date 1, its manager receives up to w. If Firm 2 does not acquire Firm 4, then it is ac-

quired by Firm 1 and Firm 2’s manager receives a payoff of 0.5aC,. Hence, Firm 2 acquires

Firm 4 if and only if w>0.50C,, which was assumed to hold. Firm 2 will pay

C4+0.5£(W—0.50LC2) for Firm 4. Hence, Firm  4’s  manager  pays
o

Cy+ O.SE(W —0.5(w—-0.5aC,)), for Firm 5 in the good state at date 1. As a consequence, Firm
o

4’s manager receives an expected payoff of 2w —p0.5(w —0.5(w —0.5aC,)) at date O if he does

not acquire Firm 4 at date 0 (but in the good state at date 1). Thus, Firm 4 acquires Firm 5 at date

0 if and only if 2w —a(1-p)Cs > 2w —p0.5(w —0.5(w - 0.50C,)) or w > 4oc1_—pC5 —-0.50C,.
p

Since 4oc1_—pC5 —-0.50C, >20c1_—pC5—0.50cC2 (recall that the right hand side is the upper
P p

bound of the parameter region we are considering currently), we can conclude that Firm 4 never
acquires Firm 5 in the parameter region w e (0.5aC2,2a1_—pC5 —-0.5aC,].
p

Finally, we consider the parameter region w > 20(1_—pC5 —0.5aC, . If Firm 4 does not ac-
P

quire Firm 5, Firm 3 acquires Firm 5 at date 0 as shown above. Will then Firm 2 acquire Firm 4 at
date 0? If Firm 2 acquires Firm 4 at date 0, Firm 2’s manager receives a payoff of up to

2w —a(1-p)C,. If Firm 2 does not acquire Firm 4 at date 0, will it acquire Firm 4 in the good

state at date 1? If Firm 2 acquires Firm 4 in the good state at date 1, its manager receives up to
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w. If Firm 2 does not acquire Firm 4, it is acquired by Firm 1 and Firm 2’s manager receives a

payoff of 0.5aC,. Hence, Firm 2 acquires Firm 4 in the good state at date 1 if and only if
w > 0.5aC, , which was assumed to hold. It will pay a price of C, + 0.5£(W —-0.50C,) . Hence,
o

Firm 2’s manager receives an expected payoff at date 0 of 2w —p0.5(w —0.5aC,) . Thus, Firm 2

acquires Firm 4 at date 0 if and only if 2w—a(l-p)C, >2w—p0.5(w—-0.50C,) or
w>0.50C, + Zal_—pC4. Otherwise, Firm 2 acquires Firm 4 in the good state at date 1. We can

use this information to calculate the payoff of Firm 4’s manager if he does not acquire Firm 5 at

date 0. If w<0.50C, +2al_—pC4, Firm 2 acquires Firm 4 in the good state at date 1 if Firm 4
p

does not acquire Firm 5 at date 0. In this case, Firm 4’s manager receives an expected payoff at

date 0 of w+ (1—p)w+p0.5(w—0.5aC,) . Hence, Firm 4 acquires Firm 5 at date O if and only if

2W—-oa(l-p)Cs>w+(1-p)w+p0.5(w—-0.50C,) or w> 20L1_—pC5 —0.5aC, . But this is al-
p

ways satisfied, because we have assumed that w > 20c1_—pC5 —-0.5aC, .
p

If w>0.5aC, +2a1_—pC4, Firm 2 acquires Firm 4 at date O if Firm 4 does not acquire

Firm 5 at date 0. Firm 2 will pay a price of
C4+0.5£(2W—0L(1—p)C4—2W+p0.5(W—0.50LC2)) for Firm 4, because this price enables
(04

Firm 2’s manager to keep one half of his utility gain from acquiring Firm 4 at date O at a zero
premium instead of in the good state at date 1. Hence, Firm 4’s manager receives a payoff of

0.5(2w —a(1-p)Cy — 2w +p0.5(w —0.50.C,)) . As a consequence, Firm 4 acquires Firm 5 at date
0 if and only if 2w-a(l-p)Cs>0.52w—-a(l-p)Cs—2w+p0.5(w—-0.5aC,)) or

S a(l-p)Cs  0.5a(1-p)C, 0.125apC,
2-0.25p 2-0.25p 2-0.25

But this is always satisfied if

w>05aC, +202-PC,.
p
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As a consequence of the discussion above, we can conclude that Firm 4 acquires Firm 5

whenever w > 2a1_—pc5 —0.50C, . From the discussion above we can summarize Firm 4’s be-
p

havior at date 0 if 0.5aC, < 20:1_—’0C5 —0.5aC, as follows.
yo)

Firm 4 acquires Firm 5 at date 0 if and only if w > Zal_—pC5 —-0.5aC,.
P

Finally, let us consider Firm 4’s behavior at date 0 if 0.50C, > 20c1_—pC5 —0.5aC, . Then,
p

Firm 3 acquires Firm 5 at date O if and only if w > 0.50.C,, as shown above. If Firm 4 acquires
Firm 5 at date O, its manager receives up to 2w —a(1—-p)Cs. If Firm 4 does not acquire Firm 5 at

date 0, several situations can arise, as shown above and in Lemma 1.

If w<0.5aC,, the only acquisition is Firm 1 acquiring Firm 2 in the good state at date 1.
Firm 4 remains independent and its manager receives 2w. But this is larger than

2w —a(l-p)Cs, and hence Firm 4 does not acquire Firm 5 at date O.
Now consider the parameter region in which w > 0.5aC, . If Firm 4 does not acquire Firm 5

at date O, Firm 3 acquires Firm 5 at date 0, as shown above. Will then Firm 2 acquire Firm 4 at
date 0? If Firm 2 acquires Firm 4 at date 0, Firm 2’s manager receives a payoff of up to

2w —-o(1-p)C, . If Firm 2 does not acquire Firm 4 at date 0, it may still acquire it in the good

state at date 1. Will Firm 2 do so? If Firm 2 acquires Firm 4 in the good state at date 1, Firm 2’s

manager receives a payoff of up to w. If Firm 2 does not acquire Firm 4, it is acquired by Firm 1

and Firm 2’s manager receives a payoff of 0.50C,. Hence, Firm 2 acquires Firm 4 in the good

state at date 1 if and only if w>0.50C,, which we assumed to hold. Firm 2 will pay a price of
C, +0.5£(w—0.5aC2) for Firm 4. Hence, Firm 2’s manager receives an expected payoff at
o

date 0 of 2w —p0.5(w —0.50C,) if he does not acquire Firm 4 at date 0. As a consequence, Firm

2 acquires Firm 4 at date O if and only if 2w—-oa(l-p)C, > 2w —p0.5(w—0.50C,) or
w > 0.50C, + 2a1_—pC4. Otherwise, Firm 2 acquires Firm 4 in the good state at date 1. We can

use this information to calculate the payoff of Firm 4’s manager if he does not acquire Firm 5 at
date 0.
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If w<0.5aC, + 2a1_—pC4, Firm 2 acquires Firm 4 in the good state at date 1. Hence, Firm
p

4’s manager receives an expected payoff at date 0 of w+ (1—p)w +p0.5(w —0.5aC,) . This im-

plies that Firm 4 acquires Firm 5 at date O if and only if

2W—-o(l-p)Cs>wW+(1-p)w+p0.5(w—-0.50C,) or w> 2(x1_—pC5 —0.50C, . But this is al-
p
ways true if w>0.50C,, since we are considering the parameter region in which

050C, > 202=P.C, ~05aC,.
p

Finally, if w>0.50C, + 2a1_—pC4, Firm 2 acquires Firm 4 at date O after Firm 3 acquires
p

Firm 5 at date O Firm 4’s manager receives a  payoff  of
0.5(2w — a(1-p)C, — 2w + p0.5(w —0.5aC,)) . This is derived using the price that Firm 2 pays
for Firm 4 at date 0, which ensures that Firm 2’s manager keeps one half of the difference be-
tween his utility if he acquires Firm 4 at date O at a zero premium and if he acquires Firm 4 at
date 1. Hence, Firm 4 acquires Firm 5 at date 0 if and only if
2w —-oa(1-p)Cs > 0.52w - a(1-p)C, —2wW + p0.5(w - 0.50C,)) or

a(l-p)Cs 0.5a(1-p)C, 0.1250pC,
2-0.25p 2-0.25p 2-0.25p

. But this is always satisfied, since we are consid-

ering the parameter region in which w>0.5aC, +2a1_—pC4. Overall, we can conclude that
p
Firm 4 acquires Firm 5 at date O whenever w > 0.5aC, holds.
We can summarize Firm 4’s behavior at date 0 if 0.5aC, > 2a1_—pC5 —0.50C, holds as
p

follows.

Firm 4 acquires Firm 5 at date O if and only if w > 0.5aC, .

To complete the proof of Proposition 2, we have to calculate the equilibrium merger activity
arising from the firms’ behavior summarized in the statements in italics. It is easy to verify (keep-
ing in mind that Firm 4 moves first, Firm 3 second, Firm 2 third, and Firm 1 last at each date) that

the merger activity as described in Proposition 2 is the only equilibrium merger activity.

The precise statement of Proposition 3 is:
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Proposition 3: If (6) holds, Firm 2 acquires Firm 4 at date 0. Then Firm 1 acquires the com-
bination of Firm 2 and Firm 4 in the good state at date 1. If (6) does not hold, Firm 1 acquires

Firm 2 in the good state at date 1.

Proof of Proposition 3: We solve the model by backwards induction. There are no acquisi-

tions in the bad state at date 1. Firm 1 does not acquire any other firm, because this would be un-

profitable. If Firm 1 acquired Firm j, it would have to pay at least C,. However, Firm J would

be worth only zero to Firm 1, due to the negative synergies. Firm 2 and Firm 3 do not have any
motives to make acquisitions to change their attractiveness as targets to Firm 1, because Firm 1
has already moved and will not move again. They will not make any acquisitions in the bad state
at date 1, since they would be unprofitable, as was already shown for Firm 1. We can summarize
the behavior of firms in the bad state at date 1 as follows.

There are no acquisitions in the bad state at date 1.

Now we turn to the good state at date 1. Firm 1 acquires the largest remaining firm. If no ac-
quisition has occurred yet, it acquires Firm 2. No other firm has an incentive to make an acquisi-
tion afterwards. If Firm 3 acquires Firm 4, it has to pay at least C,. But Firm 4 is worth exactly
the same amount C, if combined with Firm 3. Hence, Firm 3 cannot make a profit by acquiring
Firm 4. It also has no incentive to make an acquisition to change its attractiveness as a target to
Firm 1, because Firm 1 has already moved and will not move again. We can summarize the be-
havior of the firms in the good state at date 1 as follows.

Firm 1 acquires Firm 2 in the good state at date 1. There is no other acquisition in the good
state at date 1.

Now we turn to date 0. The last firm to move at this date is Firm 3. If Firm 3 acquires Firm
4, it becomes the largest firm other than Firm 1 and hence will be acquired by Firm 1 in the good

state at date 1 at a price C3+C, +0.5(C5+C,) . Hence, Firm 3’s manager receives an expected
payoff at date 0 of up to w+ (1-p)(w—-aC,)+pa0.5(C5 +C,) if he acquires Firm 4 at date 0.

If Firm 3 does not acquire Firm 4 at date 0, Firm 2 remains the second largest firm and is ac-
quired by Firm 1 in the good state at date 1. Hence, Firm 3 remains independent and its manager

receives a payoff of 2w. As a consequence, Firm 3 acquires Firm 4 at date 0 if and only if
W+ (1-p)(w-0aC,y)+pa0.5(C;+C,y)>2w or w<0.5a(C3+C4)—a1_—pC4. We can sum-
p

marize Firm 3’s behavior at date 0 as follows.
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Firm 3 acquires Firm 4 at date 0 if and only if w <0.5a(C5+C,) —al_—pC4 .
p

Firm 2 moves before Firm 3 at date O. If Firm 2 acquires Firm 4 at date 0, it ensures that it
will be the second largest firm and hence will be acquired by Firm 1 in the good state at date 1 for

a price of C, +C, +0.5(C, +C,). Hence, its manager receives an expected payoff at date 0 of

upto w+(1-p)(w—-aC,)+pa0.5C, +C,). If Firm 2 does not acquire Firm 4 at date 0, several
situations can arise, as was shown above. If w <0.50(C, +C4)—a1_—pC4, Firm 3 acquires
P

Firm 4 at date 0. In this case, Firm 1 acquires the combination of Firm 3 and Firm 4 in the good
state at date 1 and Firm 2 remains independent. Hence, its manager receives a payoff of 2w.

Thus, Firm 2 acquires Firm 4 at date O if and only if

W+ (1-p)(Ww—-0Cy)+pa0.5(Cy, +C,4)>2wW or w<0.50(C, +C,) —ocl_—pC4. Since we are
p
considering the parameter region in which w <0.50(C5+C,) — al_—pC4 holds, this implies that
p

Firm 2 acquires Firm 4 whenever w < 0.50(C3+C,) - al_—pC4 :
p
The other situation that can arise if Firm 2 does not acquire Firm 4 is if
w2>0.50(C5+C,) —al_—pC4 holds. Then Firm 3 does not acquire Firm 4 at date 0. Firm 2 re-
p

mains the second largest firm and is acquired by Firm 1 in the good state at date 1 for a price of

C,+0.5C,. Hence, Firm 2’s manager receives an expected payoff at date O of
w+(1-p)w+p0.50C,. Thus, Firm 2 acquires Firm 4 if and only if

W+ (1-p)(w—-0aC,)+pa0.5(C, +C,)>wW+ (1-p)w+pa0.5C,. It can be easily verified that
this cannot be true in the parameter region w > 0.50,(Cj +C4)—oc1_—pC4. Hence, in this pa-
p

rameter region, Firm 2 never acquires Firm 4.

It can also be shown that Firm 2 would want to acquire Firm 3 at date O if and only if
w < min{0.5a(C4 +C4)—0L1_—pC4,O.5(>L(C2 +C3)—a1_—p03} and that Firm 2 always prefers
p p

to acquire Firm 4 to acquiring Firm 3 at date 0.

We can summarize Firm 2’s behavior at date 0 as follows.
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Firm 2 acquires Firm 4 at date 0 if and only if w <0.5a(C5+C,) —al_—pC4 .
p

Firm 1 moves before Firm 2 at date 0. If Firm 1 acquires Firm j, Firm 1’s manager receives
a payoff of up to 2w + a(pC; - (1-p)C;) . Because it was assumed that p<0.5 (assumption
(1)), this is less than the payoff that Firm 1’s manager receives if he does not acquire firm j,

which is at least 2w . Hence, we can summarize Firm 1’s behavior as follows:

Firm 1 does not acquire any other firm at date O.

To complete the proof of Proposition 3, we have to calculate the equilibrium merger activity
arising from the firms’ behavior summarized in the statements in italics. It is easy to verify (keep-
ing in mind that Firm 1 moves first, Firm 2 second, Firm 3 third, and Firm 4 last at each date) that

the merger activity as described in Proposition 3 is the only equilibrium merger activity.

The precise statement of Proposition 4 is:

Proposition 4: Suppose that (i) —4oc1_—pC5 +0(Cy4 +C5)+0.50C5 <0.50(C5 +Cs) ;
p
(i) 0.50.C + a(Cy +Cs) < 0.5aC, + 2a-—PC, : and (iii)
p
0.50C, + Zal_—pC5 <0.50C5 + 2a1_—pC4. Then the following mergers occur in equilibrium: If

w < _al_TpCS +0.50(C, +Cs) and w > 0.50C4 +2a1_TpC4, then Firm 4 acquires Firm 5 at
date 0. Then Firm 1 acquires the combination of Firms 4 and 5 in the good state at date 1. If
WE[—al_TpC5+0.50L(C4 +C5),—0L1_TpC5+O.50c(C3 +Cs)), then Firm 3 acquires Firm 5 at
date 0. Then Firm 1 acquires the combination of Firms 3 and 5 in the good state at date 1. If
We [—al‘T"c5 +0.50(Cy +Cg),050(C, +Cs)) and

w € (0.50(C5 + C5),0.50C5 + a(C, +Cs)), then Firm 4 acquires Firm 5 in the good state at date
1. Then Firm 1 acquires the combination of Firms 4 and 5 in the good state at date 1. If
w €[0.5a(C, +C5),0.50(C5 + Cs)], then Firm 3 acquires Firm 5 in the good state at date 1. Then

Firm 1 acquires the combination of Firms 3 and 5 in the good state at date 1. If

38



w €[0.50C; +a(C4 +C5),0.50C, +2a1_—pC5], then Firm 3 acquires Firm 4 in the good state
p

at date 1. Then Firm 2 acquires Firm 5 in the good state at date 1. If

w € (0.50C, +2a1_—pC5,0.5aC3+2a1_—pC4], then Firm 2 acquires Firm 5 at date 0. Then
p p

Firm 3 acquires Firm 4 in the good state at date 1.

Proof of Proposition 4: There are no acquisitions in the bad state at date 1. All firms know
that Firm 1 will not acquire any other firm, and hence no firm has an incentive to engage in a
negative NPV acquisition. But all acquisitions in the bad state at date 1 are negative NPV. Now
let us turn to the good state at date 1. As always, we will solve the model by backwards induction.

Firm 1 acquires the largest other firm, Firm 2. It pays C, +0.5C, . We can summarize Firm 1’s

behavior as follows:
Firm 1 acquires Firm 2 in the good state at date 1.
Will Firm 2 acquire Firm 5? If Firm 2 acquires Firm 5, its manager receives up to w. If

Firm 2 does not acquire Firm 5, it is acquired by Firm 1 and its manager receives 0.50C, . Hence,
Firm 2 acquires Firm 5 if and only if w > 0.5aC, . It can also be easily calculated that Firm 2

wants to acquire Firms 3 and 4 under the same condition and that Firm 2’s manager is indifferent
between acquiring Firms 3, 4, and 5. By assumption, it resolves this indifference in favor of ac-
quiring the smallest firm, Firm 5. We can summarize Firm 2’s behavior as follows:

Firm 2 acquires Firm 5 in the good state at date 1 if and only if w > 0.5aC, .

Now let us turn to Firm 3. Will Firm 3 acquire Firm 5? If Firm 3 acquires Firm 5, it becomes

the largest firm and is acquired by Firm 1. Its manager receives up to 0.50(C5+Cs). If Firm 3
does not acquire Firm 5, two situations can arise. If w <0.5aC,, Firm 1 acquires Firm 2 and
Firm 3’s manager receives W . Hence, Firm 3 acquires Firm 5 if and only if 0.5a(C5 +Cs) > w,
which is implied by w<0.5aC,. As a consequence, Firm 3 acquires Firm 5 whenever
w <0.50C,. If w>0.50C,, Firm 2 acquires Firm 5 if Firm 3 does not acquire Firm 5. Then
Firm 1 acquires Firm 3 and Firm 3’s manager receives 0.50C5. But this is smaller than the pay-
off that Firm 3’s manager receives if he acquires Firm 5, 0.5a(C5 + Cs) . Hence, Firm 3 acquires

Firm 5 whenever w > 0.50C, .
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Will Firm 3 acquire Firm 4? If Firm 3 acquires Firm 4, it secures its independence and its

manager receives up to w. If Firm 3 does not acquire Firm 4, two situations can arise. If

w <0.5aC,, Firm 2 remains passive and Firm 1 acquires Firm 2. Firm 3’s manager receives W.
Hence, Firm 3 never acquires Firm 4. If w > 0.5aC, , Firm 2 acquires Firm 5 if Firm 3 does not
acquire Firm 4. Then Firm 1 acquires Firm 3 and Firm 3’s manager receives 0.50C5. Hence,
Firm 3 acquires Firm 4 if and only if w > 0.5aC5. Hence, Firm 3 acquires Firm 4 if and only if
w > 0.5aC, (recall that we are considering the parameter region w > 0.5aC, ).

Whom will Firm 3 acquire — Firm 4 or Firm 5? Clearly, if w <0.50C,, Firm 3 acquires
Firm 5. Now suppose that w>0.5aC,. If Firm 3 acquires Firm 5, its manager receives
0.5(0.50(C5 +Cs)) +0.5(0.50.C5) = 0.50C5 +0.250.C5 . This arises because Firm 3 pays a pre-
mium for Firm 5 such that Firm 3’s manager receives the average of his payoff from acquiring
Firm 5 at a zero premium and not acquiring Firm 5. If Firm 3 acquires Firm 4, Firm 3’s manager
receives 0.5w +0.5(0.5aC3) =0.5w +0.250C5. One can easily calculate that Firm 3 prefers to
acquire Firm 5 if and only if w <0.50(C5 +Cs) .

Hence, we can summarize Firm 3’s behavior as follows:

Firm 3 acquires Firm 5 in the good state at date 1 if and only if w <0.5a(C3 +Csg) . Firm 3
acquires Firm 4 in the good state at date 1 if and only if w > 0.50(C3 +Cs) .

Finally, will Firm 4 acquire Firm 5? If Firm 4 acquires Firm 5, Firm 1 acquires the combina-
tion of Firms 4 and 5 in the good state at date 1. Firm 4’s manager receives a payoff of up to
0.50(C4 +Cg). If Firm 4 does not acquire Firm 5, several situations can arise. If
w <0.5a(C5 +Cs), Firm 3 acquires Firm 5 and then Firm 1 acquires the combination of Firms 3
and 5. Firm 4 remains independent and its manager receives W. Hence, Firm 4 acquires Firm 5 if
and only if 0.5a(C4 +Cg) > w.

If w>0.5a(C3 +Cs), Firm 3 acquires Firm 4 if Firm 4 does not acquire Firm 5. To calcu-

late the payoff of Firm 4’s manager, we need to calculate the price at which Firm 3 acquires Firm
4. If Firm 3 acquires Firm 4, it remains independent and Firm 3’s manager receives up to w. If
Firm 3 does not acquire Firm 4, Firm 2 acquires Firm 5 and then Firm 1 acquires Firm 3 for a

price of C5 +0.5C5. Hence, Firm 3’s manager receives 0.50C5. As a consequence, Firm 3 pays
for Firm 4 a price of C, +0.5£(W—0.50LC3). Thus, Firm 4’s manager receives
o

0.5(w —0.5aC3) if Firm 4 does not acquire Firm 5. Hence, Firm 4 acquires Firm 5 if and only if
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0.50(C4 +Cg) > 0.5(w—0.50C3) or w<a(Cy+Cs)+0.50C;. We can summarize Firm 4’s

behavior as follows.

Firm 4 acquires Firm 5 in the good state at date 1 if and only if w <0.50(C, +Cs) and
w € (0.5a(C5 +C5),0.50C3 + a(C4 +C5)) .

Now let us turn to date 0. Firm 1 will not acquire any other firm, because it has no defensive
acquisition motive and a date 0 acquisition would have a negative NPV. We can summarize Firm
1’s behavior as follows:

Firm 1 does not acquire any other firm at date 0.

Will Firm 2 acquire Firm 5? If Firm 2 acquires Firm 5, it remains independent and its man-
ager receives up to 2w —o(1—-p)Cs. If Firm 2 does not acquire Firm 5, several situations can
arise. If w <0.50(C, +Csg), Firm 4 acquires Firm 5 and then Firm 1 acquires the combination of
Firms 4 and 5. Hence, Firm 2 remains independent and its manager receives 2w , which is larger
than his payoff if Firm 2 acquires Firm 5. Hence, Firm 2 does not acquire Firm 5 in this parame-
ter region.

If we[0.5a(C, +Cs),0.50(C3 +Cs)], Firm 3 acquires Firm 5 and then Firm 1 acquires the
combination of Firms 3 and 5 if Firm 2 does not acquire Firm 5. Firm 2 remains independent and
its manager receives 2w, which is larger than his payoff if Firm 2 acquires Firm 5. Hence, Firm
2 does not acquire Firm 5 in this parameter region.

If we(0.50(C3+C5),0.50C5 +a(Cy +Cs)), Firm 4 acquires Firm 5 in the good state at
date 1 and then Firm 1 acquires the combination of Firms 4 and 5 if Firm 2 does not acquire Firm
5 at date 0. Then Firm 2 remains independent and its manager receives 2w . Hence, Firm 2 does
not acquire Firm 5 in this parameter region.

If w>0.50C5+a(C,+Cs), Firm 3 acquires Firm 4 in the good state at date 1 if Firm 2
does not acquire Firm 5 at date 0. Will then Firm 2 acquire Firm 5 in the good state at date 1? If
Firm 2 acquires Firm 5 in the good state at date 1, its manager receives up to w. If Firm 2 does
not acquire Firm 5 in the good state at date 1, it is acquired by Firm 1 and Firm 2’s manager re-

ceives 0.50C,. Hence, Firm 2 acquires Firm 5 in the good state at date 1 if and only if

w > 0.5aC,, which is always satisfied in the parameter region w > 0.50C5; + a(C, +Cs). Firm
2 will pay a price of Cq +0.5£(W—0.50LC2) for Firm 5 in the good state at date 1. Hence, Firm
(04

2’s manager receives an expected payoff at date 0 of 2w —0.5p(w —0.5aC,) if Firm 2 does not

acquire Firm 5 at date 0. Thus, Firm 2 acquires Firm 5 at date 0 if and only if
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2w —o(1-p)Cs > 2w —0.5p(w - 0.5aC,) or w>0.5aC2+2a1_—pC5. We can summarize

Firm 2’s behavior as follows:

Firm 2 acquires Firm 5 at date O if and only if w>0.5aC5; +a(C, +Cs) and at the same

time w>0.50C, + 2a1_—pC5. Since we have assumed in the Proposition that
0.50C3 +0(C4 +Cs5) <0.50C, + Zal_—pcs , we can conclude the following:
p

Firm 2 acquires Firm 5 if and only if w > 0.50C, + 2a1_—pC5.
p

One can also calculate under which conditions Firm 2 wants to acquire Firm 4 or Firm 3.
One can easily show that Firm 2 always prefers to acquire Firm 5 rather than Firm 4 or Firm 3.

Will Firm 3 acquire Firm 5? If Firm 3 acquires Firm 5, Firm 1 acquires the combination of
Firms 3 and 5 in the good state at date 1 and Firm 3’s manager receives an expected payoff at

date 0 of up to w+ (1—p)(w—0aCs)+p0.5a(C5 +Cs) . If Firm 3 does not acquire Firm 5, several

situations can arise.

If w<0.50C, +2a1_—pC5, Firm 2 does not acquire Firm 5 at date 0. There are several

situations that can arise.

If w<0.50(C, +Cs), Firm 4 acquires Firm 5 in the good state at date 1 if Firm 3 does not

acquire Firm 5 at date 0. Then Firm 1 acquires the combination of Firms 4 and 5 and Firm 3 re-

mains independent. Thus, Firm 3’s manager receives 2w . Hence, Firm 3 acquires Firm 5 if and
only if W+ (1—p)(W —aCg)+p0.5a(Cs +Cs) > 2W oF W < —a-—P-C¢ +0.5a(Cs +Cq) .
P
If we[0.50(C, +C5),0.5a(C5 +Cs)], Firm 3 acquires Firm 5 in the good state at date 1 if
Firm 3 does not acquire Firm 5 at date 0. Then Firm 1 acquires the combination of Firms 3 and 5.

Firm 3 pays for Firm 5 in the good state at date 1 C; + 0.530.5OLC5 =Cs +0.25C5 . Hence, Firm
a

3’s manager receives an expected payoff of w+(1-p)w+0.50p(C5 +Cs) —0.250pC5 at date 0.
Thus, Firm 3 acquires Firm 5 at date 0 if and only if

W+ (1-p)(W—-0aCs)+p0.50(C3 +Cs) > W+ (1—-p)w+0.5ap(C5 + C5) —0.250pC5. One can
easily show that this cannot be satisfied and hence Firm 3 does not acquire Firm 5 in this parame-

ter region.

42



If we(0.50(C3+C5),0.50C5 +a(Cy +Cs)), Firm 4 acquires Firm 5 in the good state at

date 1 and then Firm 1 acquires the combination of Firms 4 and 5 if Firm 3 does not acquire Firm
5 at date 0. Hence, Firm 3 remains independent and its manager receives 2w . Hence, Firm 3 ac-

quires Firm 5 if and only if w+(1-p)(w-0Cs)+p0.5a(C3+Cs)>2w or
W< —ocl_—pC5 +0.50(C5 +Cs) . As a consequence, Firm 3 never acquires Firm 5 at date 0 in
p

this parameter region.

If we[0.50C; +a(C, +Cy),0.50C, + 2a1_—pC5], Firm 3 acquires Firm 4 in the good state
p

at date 1 if Firm 3 does not acquire Firm 5 at date 0. Firm 3 pays for Firm 4
C, +O.5£(W—0.50LC3). Thus, Firm 3’s manager receives 2w —0.5p(w—0.5aC;3) if Firm 3
(04

does not acquire Firm 5 at date 0. Hence, Firm 3 acquires Firm 5 at date O if and only if
W+ (1-p)(W—-0aCs) +p0.50(C3 + C5) > 2w — 0.5p(w — 0.5aC5) or

w < —Zocl_—pC5 +0.50C3 +aCy . Thus, Firm 3 does not acquire Firm 5 at date O in this parame-
p

ter region.

Finally, let us consider the parameter region in which w > 0.50C, +2a1_—pC5. If Firm 3

does not acquire Firm 5 at date 0, Firm 2 acquires Firm 5 at date 0. Will then Firm 3 acquire Firm
4 in the good state at date 1? If Firm 3 acquires Firm 4 in the good state at date 1, Firm 3’s man-

ager receives up to w. If Firm 3 does not acquire Firm 4 in the good state at date 1, Firm 3 is ac-
quired by Firm 1 and Firm 3’s manager receives 0.5aC3. Hence, Firm 3 always acquires Firm 4

in the good state at date 1 in the parameter region we are considering. Firm 3 pays

Cy +O.5£(W—O.50LC3) for Firm 4. Hence, Firm 3’s manager receives an expected payoff of
(04

2w —0.5p(w —0.5aC;) at date O if Firm 3 does not acquire Firm 5 at date 0. Hence, Firm 3 ac-

quires Firm 5 at date 0 if and only if

W+ (1-p)(Ww—0aCs) +p0.50(C5 + Cg) > 2w —0.5p(w — 0.50.C3)

or w<—20c1_—pC5 +0.50C5 +aCy . But this is never satisfied in the parameter region we are
p

considering and hence in this parameter region Firm 3 never acquires Firm 5 at date 0.
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Will Firm 3 acquire Firm 4 at date 0? If Firm 3 acquires Firm 4 at date 0, Firm 3’s manager

receives up to 2w —oa(1—-p)C,. If Firm 3 does not acquire Firm 4 at date O, several situations can

arise.

If w<0.5aC, + 2a1_—pC5, Firm 2 does not acquire Firm 5 at date O.
p

If w<0.50(C, +Cs), Firm 4 acquires Firm 5 in the good state at date 1 if Firm 3 does not
acquire Firm 4 at date 0. Then Firm 1 acquires the combination of Firms 4 and 5. Hence, Firm 3
remains independent and its manager receives 2w . But this is larger than the payoff to Firm 3’s
manager if Firm 3 acquires Firm 4 at date 0, and hence Firm 3 does not acquire Firm 4 at date 0
in this parameter region.

If we[0.50(C4 +C5),0.50(C5 +Cs)], Firm 4 remains passive and Firm 3 acquires Firm 5

in the good state at date 1 and then Firm 1 acquires the combination of Firms 3 and 5 if Firm 3
does not acquire Firm 4 at date 0. Firm 3 pays Csg +O.510.50cC5 =Cg +0.25C; for Firm 5 in the
a

good state at date 1 and hence its manager receives an expected payoff of
W+ (1-p)w+p0.50(C5 +Cs) —p0.250C5 at date O if Firm 3 does not acquire Firm 4 at date 0.
As a consequence, Firm 3 acquires Firm 4 at date O if and only if
2W—a(l-p)Cy > W+ (1—p)W+p0.50(C5 + C5) —p0.250C5 or

W>(11_—pc4 +0.50C4 +0.250C5. But this is never satisfied in the parameter region we are
p

considering, and hence Firm 3 never acquires Firm 4 at date 0 in this parameter region.

If we(0.50(C3+C5),0.50C;5 +a(Cy +Cs)), Firm 4 acquires Firm 5 in the good state at

date 1 if Firm 3 does not acquire Firm 4 at date 0. Then Firm 1 acquires the combination of Firms
4 and 5 and hence Firm 3 remains independent. Thus, its manager receives 2w . But this is larger
than the payoff to Firm 3’s manager if Firm 3 acquires Firm 4 at date 0, and hence Firm 3 does

not acquire Firm 4 at date 0 in this parameter region.

If we[0.50C;+0a(C, +C5),0.50C, + Zal_—pC5], Firm 3 acquires Firm 4 in the good state
p

at date 1 if Firm 3 does not acquire Firm 4 at date 0. Firm 3 pays C, +0.5£(W—0.50LC3) for
o

Firm 4 in the good state at date 1. Hence, Firm 3’s manager receives an expected payoff of

2w —p0.5(w —0.50C5) at date 0 if Firm 3 does not acquire Firm 4 at date 0. As a consequence,

Firm 3 acquires Firm 4 at date O if and only if 2w —-a(1-p)C, > 2w —p0.5(w -0.50C3) or
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W>O.5aC3+2a1_—pC4. Since we have assumed in the Proposition that

0.50C, + 20(1_—pC5 <0.50C5 + 2a1_—pC4, Firm 3 does not acquire Firm 4 at date 0 in this pa-
P P

rameter region.

Finally, let us consider the parameter region in which w > 0.50C, +2a1_—p05. If Firm 3

does not acquire Firm 4 at date 0, Firm 2 acquires Firm 5 at date 0. Will then Firm 3 acquire Firm
4 in the good state at date 1? If Firm 3 acquires Firm 4 in the good state at date 1, Firm 3’s man-
ager receives up to w. If Firm 3 does not acquire Firm 4 in the good state at date 1, Firm 3 is ac-

quired by Firm 1 and Firm 3’s manager receives 0.5aC5. Hence, Firm 3 always acquires Firm 4
in the good state at date 1. Firm 3 pays C, +0.5£(W—0.50LC3) and Firm 3’s manager receives
(04

an expected payoff of 2w —0.5p(w —0.5aC;) at date O if Firm 3 does not acquire Firm 4 at date

0. Hence, Firm 3 acquires Firm 4 at date O if and only if

2w —-a(l-p)Cy > 2w —p0.5(w —-0.50C5) or w> Zal_—pC4 +0.50C5. Since we have assumed
p
in the Proposition that 0.5a.C, +2oc1_—pC5 <0.50C,4 +20c1_—pC4, Firm 3 acquires Firm 4 at
P P

date 0 in this parameter region if and only if w > 0.5aC5 + Zocl_—pC4 :
P

We can summarize Firm 3’s behavior as follows:

Firm 3 acquires Firm 5 at date 0 if and only if w < —ocl_—pC5 +0.50(C5 +Cs) . Firm 3 ac-
p

quires Firm 4 at date 0 if and only if w > 0.50C5 + 2a1_—pC4.
p

Finally, let us analyze under which conditions Firm 4 acquires Firm 5 at date 0. If Firm 4 ac-
quires Firm 5 at date 0, Firm 1 acquires the combination of Firms 4 and 5 in the good state at date
1. Hence, Firm 4’s manager receives an expected payoff of wup to

W+ (1-p)(Ww—-aCs)+0.5pa(C, +Cs) at date 0. If Firm 4 does not acquire Firm 5 at date 0, sev-

eral situations can arise.

If w< —ocl_—pC5 +0.50(C5 +Cs) , Firm 3 acquires Firm 5 at date 0. Then Firm 1 acquires
p

the combination of Firms 3 and 5 in the good state at date 1. Firm 4 remains independent and its
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manager receives 2w. Hence, Firm 4 acquires Firm 5 at date O if and only if

W+ (L= p)(W=aCs) +0.5p0(Cy +Cs) > 2W Of W< 022 C¢ +0.50(C, +Cs).
P

If We[—ocl_—pc5+0.5OL(C3+C5),0.5OL(C4+C5)), Firm 4 acquires Firm 5 in the good
P

state at date 1 and then Firm 1 acquires the combination of Firms 4 and 5 if Firm 4 does not ac-
quire Firm 5 at date 0. Firm 4 pays Cg +0.51(0.50L(C4 +Cg)—w) for Firm 5 in the good state
(08

at date 1. Thus, Firm 4’s manager receives an expected payoff of
W+ (1 -p)w+p(0.50(C4 +C5)—0.5(0.50(C4 +C5) —w))
or w+(1-p)w+p(0.250(C4 +C5) +0.5w) at date O if Firm 4 does not acquire Firm 5 at date 0.

Hence, Firm 4  acquires Firm 5 at date O if and only if
W+ (1-p)(W—-0aCs)+0.5p0(C4 +Cs5) > W+ (1-p)w+p(0.250(C, + C5) +0.5w) or

W< —Zocl_—pC5 +0.50(C, +Cs) . But this is never satisfied in the parameter region we are con-
p

sidering, and hence in this parameter region Firm 4 does not acquire Firm 5 at date 0.
If we[0.50(C4 +C5),0.50(C5 +Cs)], Firm 3 acquires Firm 5 in the good state at date 1 if

Firm 4 does not acquire Firm 5 at date 0. Then Firm 1 acquires the combination of Firms 3 and 5.

Firm 4 remains independent and its manager receives 2w . Hence, Firm 4 acquires Firm 5 at date
0 if and only if w+(1-p)(w—0aCs)+0.5p0(C, +Csg) >2wor w< —ocl_—pC5 +0.50(C, +C5).
p

But this is never satisfied in the parameter region we are considering, and hence Firm 4 does not
acquire Firm 5 at date 0 in this parameter region.

If we (0.50(Cj +Cs),0.50C; +a(C4 +Cs)), Firm 4 acquires Firm 5 in the good state at

date 1 and then Firm 1 acquires the combination of Firms 4 and 5 if Firm 4 does not acquire Firm
5 at date 0. If Firm 4 acquires Firm 5 in the good state at date 1, Firm 4’s manager receives up to

0.50(C, +Cs), because Firm 1 will acquire the combination of Firms 4 and 5. If Firm 4 does not
. . . . . . 1

acquire Firm 5 in the good state at date 1, Firm 3 acquires Firm 4 for C, +0.5—(w—-0.50C3)
(04

and Firm 4’s manager receives 0.5(w-0.5aCj3). As a consequence, Firm 4 pays

Cs +0.5£(0.50c(C4 +C5)—-0.5(w—-0.50C3)) for Firm 5 in the good state at date 1. Hence, Firm
(04

4’s manager receives an expected payoff of

46



W+ (1-p)w+p(0.50(C4 +C5) —0.5(0.50(C, + C5) —0.5(w —0.50C3)) at date O if Firm 4 does

not acquire Firm 5 at date 0. Hence, Firm 4 acquires Firm 5 at date O if and only if

W+ (1-p)(W—-0aCs)+0.5pa(C, +Cs) >w+(1-p)w +p(0.250(C, + Cs5) +0.25w
~0.125a.C3) ’

as can be seen after some algebraic manipulation, or w<—4oc1_—pC5 +0a(Cy +Cs)+0.50C5.
P

But the Proposition assumed that —4(xl_—pC5+oc(C4+C5)+0.50LC3SO.50L(C3+C5) and
p

hence Firm 4 does not acquire Firm 5 at date 0 in the parameter region we are considering.

If we[0.50C; +a(Cy +C5),0.50C, +2cx1_—pC5], Firm 3 acquires Firm 4 in the good
p

state at date 1 if Firm 4 does not acquire Firm 5 at date 0. Firm 3 pays C, +0.5£(W—0.50LC3)
o

for Firm 4 in the good state at date 1. Hence, Firm 4’s manager receives an expected payoff of

W+ (1-p)w+0.5p(w—0.5aC;) at date O if Firm 4 does not acquire Firm 5 at date 0. As a con-

sequence, Firm 4  acquires Firm 5 at date O if and only if

W+ (1-p)(w—-0Cs) +0.5pa(C4 +Cs) >w+ (1-p)w +0.5p(w — 0.50C3) or
W< —2a1_—pC5 +a(C4 +Cs5)+0.50C5. But this is not satisfied in the parameter region we are
p

considering and hence Firm 4 does not acquire Firm 5 at date 0 in this parameter region.

If wel0.50C, + 20(1_—pC5,0.50cC3 + 2a1_—pC4], Firm 2 acquires Firm 5 at date 0 if Firm
P P

4 does not acquire Firm 5 at date 0. Will then Firm 3 acquire Firm 4 at date 0? If Firm 3 acquires

Firm 4 at date O, Firm 3’s manager receives up to 2w —o(1—-p)C,. If Firm 3 does not acquire

Firm 4 at date O, will Firm 3 acquire Firm 4 in the good state at date 1? If Firm 3 acquires Firm 4
in the good state at date 1, Firm 3’s manager receives up to w. If Firm 3 does not acquire Firm 4

in the good state at date 1, Firm 3 is acquired by Firm 1 and Firm 3’s manager receives 0.5aCs; .

Hence, Firm 3 always acquires Firm 4 in the good state at date 1 in this parameter region if it
does not do so at date 0. Firm 3 pays C, + 0.5£(W —0.50C5) for Firm 4 in the good state at date
o

1. Hence, Firm 3’s manager receives an expected payoff of 2w —0.5p(w —0.50C3) at date O if

Firm 3 does not acquire Firm 4 at date O (but in the good state at date 1). Thus, Firm 3 acquires
Fim 4 at date 0 if and only if 2w-oa(l-p)C,s>2w—-0.5p(Ww—-0.5aC;) or
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1- . - e . .
w > 0.50C4 +2a—pC4. Since this is never satisfied in the parameter region we are consider-

ing, Firm 3 never acquires Firm 4 at date 0, but always in the good state at date 1. As a conse-

quence, Firm 4’s manager receives an expected payoff of w+(1-p)w+0.5p(w—0.50C3) at
date 0 if Firm 4 does not acquire Firm 5 at date 0. Hence, Firm 4 acquires Firm 5 at date O if and

only if w+(1- p)(w—aC,)+0.50a(C, +C;) >wW+ (1- p)w+0.50(w—0.5aC,)
or w< —2(>c1_—pC5 +a(C, +Cg)+0.50C5. But this is never satisfied in the parameter region
P

we are considering, and hence Firm 4 never acquires Firm 5 at date 0 in this parameter region.

Finally, let us consider the parameter region in which w > 0.5aC4 +20c1_—pC4. In this pa-
P

rameter region, Firm 3 acquires Firm 4 at date 0 if Firm 4 does not acquire Firm 5 at date 0. If

Firm 3 acquires Firm 4 at date 0, Firm 3’s manager receives up to 2w —a(1l—p)C,. If Firm 3

does not acquire Firm 4 at date 0, Firm 2 acquires Firm 5 at date 0. Will then Firm 3 acquire Firm
4 in the good state at date 1? If Firm 3 acquires Firm 4 in the good state at date 1, Firm 3’s man-

ager receives up to w. If Firm 3 does not acquire Firm 4 in the good state at date 1, Firm 3 is ac-

quired by Firm 1 and Firm 3’s manager receives 0.5aC;. Hence, Firm 3 acquires Firm 4 in the

good state at date 1 if and only if w> 0.5aC,, which is always satisfied in the parameter region
we are considering. Firm 3 pays C, +0.5£(W—0.5OLC3) for Firm 4 in the good state at date 1.
o

Thus, Firm 3’s manager receives an expected payoff of 2w —0.5p(w—0.5¢C,) at date O if Firm

3 does not acquire Firm 4 at date 0 (but instead in the good state at date 1). Hence, Firm 3 ac-

quires Firm 4 at date 0 if and only if 2w—-a(l-p)C, >2w-0.5p(w-0.5¢C,) or

w> 2051_—/)C4 +0.5aC, , which was assumed to hold. Hence, Firm 3 always acquires Firm 4 at
Y2,

date 0. It will pay a price of C, +0.5l(2w—a(1—p)C4 -2w+0.5p(w—-0.5¢C,)) . As a conse-
o

quence, Firm 4’s manager receives 0.5(-a(1- p)C, +0.5p(w—0.5aC,)) at date O if Firm 4 does
not acquire Firm 5 at date 0. Hence, Firm 4 acquires Firm 5 at date O if and only if
w+(1-p)(w—-aC,)+0.5p0a2(C, +C;) > 0.5(-a(1- p)C, +0.5p(Ww—-0.5aC,))

all-p)C;  05ap(C, +C;) 05a(1-p)C,  0.125apC,
2-p-0250 2-p-025p 2-p-025p 2-p-0.25p

or w>

. But this is always sat-

isfied in the parameter region that we are considering, and hence Firm 4 always acquires Firm 5
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at date 0 in this parameter region. Note that for sufficiently high w this acquisition of Firm 5 by
Firm 4 has a negative NPV (is unprofitable). The reason is that the alternative, being acquired by
Firm 3 at date 0, is more attractive if the premium is sufficiently high, and the premium is in-
creasing in w (see the calculation of the price at which Firm 3 would acquire Firm 4 at date 0
above).

We can summarize Firm 4’s behavior as follows:

Firm 4 acquires Firm 5 at date O if and only if W<—a1_—pC5+0.5a(C4+C5) and
yo)

w> 0.50C, + 2a2=2.C,.
p

To complete the proof of the Proposition, we have to calculate the equilibrium merger activ-
ity arising from the firms’ behavior summarized in the statements in italics. It is easy to verify
(keeping in mind that Firm 4 moves first, Firm 3 second, Firm 2 third, and Firm 1 last at each

date) that the merger activity as described in the Proposition is the only equilibrium merger activ-

ity.
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Date O

Date 1

Figure 1: Timing in the Three Firm Model

Firms learn parameters of the model.
Firm 1 decides whether to make an acquisition offer, and, if
s0, which Firm to acquire.

Target firm shareholders decide whether to accept the

acquisition offer.
Firm 2, if it has not been acquired, decides whether to make
an acquisition offer, and, if so, which Firm to acquire.

Target firm shareholders decide whether to accept the

acquisition offer.

Firms learn state of nature: either good or bad.

In both states, repeat acquisition moves as at date 0.
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Figure 2: Timing in the Five Firm Model

Date 0
Firms learn parameters of the model.
Firm 4 decides whether to make an acquisition offer,
and, if so, which Firm to acquire.
Target firm shareholders decide whether to accept
the acquisition offer.
Firm 3 decides whether to make an acquisition offer, and, if so,
which Firm to acquire.
Target firm shareholders decide whether to accept
the acquisition offer.
Firm 2 decides whether to make an acquisition offer, and, if
so, which Firm to acquire.
Target firm shareholders decide whether to accept
the acquisition offer.
Firm 1 decides whether to make an acquisition offer, and, if
so, which Firm to acquire.
Target firm shareholders decide whether to accept
the acquisition offer.
Date 1 Firms learn state of nature: either good or bad.

In both states, repeat acquisition moves as at date 0. Firms get to

move only if they have not been acquired yet.
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