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Abstract

This paper proposes an explanation of why it can be rational for the profit-
maximizing managers of an acquiring firm to conduct a takeover, even when doing
so reduces shareholder value. If a firm fears that one of its rivals will gain competitive
advantage from taking over some third firm, it can be rational for the first firm to
preempt this merger with a takeover attempt of its own. This attempt can be
optimal even if it requires the first firm to “overpay” relative to the increase in the
joint profits of the combined firms. The paper first presents a model formalizing the
above intuition. Then an event study is conducted to test the preemption theory.
The empirical results are consistent with the predictions of the preemption theory,
as opposed to the alternatives of hubris and agency theories.
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1 Introduction

A number of empirical studies examine the extent to which takeovers improve target and
bidder firms’ value. The evidence indicates that the acquired firm’s shareholders benefit,
and that the acquiring firm’s shareholders are either worse off or at best unaffected (Jensen
and Ruback 1983)." These facts seem to be inconsistent with the neoclassical assumptions
of rationality and profit-maximization. If mergers are driven by profit-maximization, then
why do executives of the acquiring firms often pay more for the target than is justified by
its market value? Existing theories explain this puzzle by questioning the rationality of
managers or their commitment to shareholder value-maximizing behavior.?

The first part of this paper proposes a new theory of why acquiring firms pursue
value-decreasing horizontal mergers even if managers are rational and trying to maximize
shareholders’ value. If a firm fears that one of its rivals will gain large cost savings or
efficiencies from taking over some third firm, then it can be rational for the first firm to
preempt this merger with a takeover attempt of its own. By preempting the rival firm’s
bid, the first firm avoids the reduced profits it would have suffered had its rival been
successful, but its post-merger profit could still decrease relative to its pre-merger profit.
This preemption can be optimal even if it requires the first firm to overpay relative to the

increase in the joint profits of the combined firms.® In this case, preemption decreases

!Bradley, Desai and Kim (1988) and studies surveyed by Jarell, Brickley and Netter (1988) found
steadily decreasing returns to acquiring companies from the 1960s through the 1980s. Recent work by
Betton and Eckbo (1999) and Schwert (1996) support these findings. Healy et. al. (1992) found that
industry-adjusted performace of the merging firms improved in the postmerger period. For an extensive
literature review see Weston, Chung and Siu (1997) and Sirower (1997).

2Roll (1986) proposes the “hubris” hypothesis to explain why many acquiring firms incur losses.
Suppose that there are no possible gains in a takeover activity. According to Roll, managers trust their
own valuations more than they trust the market valuation, and they will attempt takeovers only when
they believe they have found undervalued firms. If the market and managers (on average) are both
correct, takeover attempts will only occur in firms where managers’ estimates are overly optimistic and
so above the average. As a result they will incur losses in takeovers. According to this theory, managers,
because of their hubris, refuse to account for the biases in their estimates. This behavior parallels that
of unsophisticated bidders in a common value auction, who do not adjust for the “winner’s curse.”

Agency problems have been identified as another possible cause for loss-incurring acquisitions. Man-
agers of acquiring firms may not be acting in the best interest of shareholders while making acquisition
decisions. Several motives have been assigned to managers for going on an acquisition binge. Some
examples are: diversification of managers’ personal portfolios (Amihud and Lev 1981), the use of free
cash flow to increase the size of the firm (Jensen 1976), and a desire to increase the size of the firm so
that it becomes more dependent upon its management (Shleifer and Vishny 1989).

3Fishman (1988) also studies a preemptive motive for merger. However in his model the preemption
happens in the bidding phase and he does not consider the strategic effect of the downstream competition.



the net profits of both the rival and the merged firms. In an efficient stock market, stock
prices reflect current and expected future net profits. If discounted cash flow falls, the
stock price must also fall (ceteris paribus).

In the first part of the paper a two-stage model is presented to formalize this intuition.
In the first stage, firms decides how much they want to bid for the target firm depending on
the synergies that can be realized after the merger. In the second stage the remaining firms
compete in the downstream, post-merger market. Subgame-perfect Nash equilibrium is
used as a solution concept. Thus, the analysis is conducted backward from the last stage
to the first. If the merger is privately profitable for one firm, without considering the
price, then it is profitable for its rival as well. Therefore, when a firm is calculating its
willingness to pay to purchase the takeover target, it should rationally expect that their
its will purchase the target if it does not. When there are large cost-savings from the
merger, firms not involved in the merger are actually hurt by the more efficient merged
rival. The benefit of the merger is not only the increased efficiency after the merger but
the rival is prevented from purchasing the takeover target as well. Considering this, each
firm calculates its operating profit in the second stage as if it were or as if the rival were
merging with the target firm. These values define the value of the target firm for each
potential acquirer. Rational value-decreasing mergers occur if the operating profit of the
acquiring firm minus the price it paid for the target is lower than the acquiring firm’s
profit before the merger. This can happen if the synergies are large enough. In this case
rivals will be worse off as well after the merger.

A prediction of the preemption theory is that when the acquiring firm loses value as
a consequence of the transaction, the rivals should lose value as well. This prediction
cannot be reconciled with the predictions of the earlier theories that tried to explain why
value-decreasing mergers occur. If acquiring firms’ managers are irrational and/or they
are not maximizing the value of their firms this should benefit the rivals or at least leave
them unaffected. The second part of this paper tests hypotheses that follow from the
preemption theory, using a sample of 167 acquisitions between 1981-1998.

Five hypotheses are tested. Hypotheses 1 and 2, which follow from the simple value-

In his model, jump bidding signals high valuation and thus serves to preempt competition. In the
model presented in this paper, jump bidding would make the rivals bid more aggressively because of the
downstream competition.



maximizing behavior of the managers of the acquiring firms, are that the value of the
acquiring firms and the aggregate value of the merging firms should increase at the an-
nouncement of the merger. The aggregate value of the merging firms increases and the
acquiring firms benefit from merger on average, but very often (around 50% of the sam-
ple) they incur substantial losses. The loss of the acquiring firm is inconsistent with the
simple value-maximization assumption.

In contrast, the preemption model can explain why acquiring firms pursue takeovers
that decrease their value. Hypothesis 3 is that, when the acquiring firm loses value, we
should observe negative cumulative abnormal returns for the rivals around the announce-
ment date. The results are, on average, consistent with this prediction. When acquiring
firms lose, the rivals also suffer on average, since preemption will hurt the rival firms.
More than 60% of the rivals in the sample had negative excess returns when the acquiring
firms had negative excess returns.* To explain why the other 40% had positive returns,
a slight modification of the benchmark model called the “acquisition probability hypoth-
esis” is introduced. Hypothesis 4 claims that mergers can signal future mergers that can
increase the stock price of rivals who are expected to become future targets. In the sample
approximately 20% of the rivals actually became targets later. Hypothesis 4 is tested in
two subsamples. Rivals that become targets later have significantly positive cumulative
abnormal return around the announcement date while rivals who do not become targets
have significantly negative abnormal return. The results also suggest that the effect on
rivals is not an overall negative industry shock but it is due to the merger.

Hypothesis 5 claims that the change in the aggregate value of the merging firms, which
should depend only on the synergies of the merger, should be negatively correlated with
the acquiring firms’ abnormal returns. The results shows that the correlation indeed
negative but it is not significant. This may be due to the under-estimation of the target

firm’s return or because our sample consists of rivals firms that were not strongly affected

4In the empirical finance literature there are papers by Eckbo (1983), Stillman (1983), Eckbo(1985),
Eckbo and Wier (1985), and Eckbo (1992) examining the rivals’ stock price reaction at merger announce-
ment. These papers test that a horizontal merger is anticompetitive or not. If the announcement of a
horizontal merger expected to increase the probability of successful collusion, or that eliminates one of
the competitors of the price leader, the market would impound the resulting expected increase in the
industry’s monopoly rents in the market values of the merging firms’ close competitors. All of these pa-
pers have rejected the collusion hypothesis in favor of the alternative hypothesis that horizontal mergers
expected to generate productive efficiencies. Since they were interested in the antitrust implication of
the mergers they do not consider the problem why value-decreasing mergers happen.



by the merger.

The hubris and the agency models’ empirical predictions are distinguishable from the
predictions of the preemption model. If mergers happen because of managerial hubris or
agency problems, rivals should be uniformly better off or at least unaffected when the
stock price of the combined firms drop. The preemption model predicts that the rivals’
stock price has to fall as well. In the sample the predictions of the hubris and agency
models are rejected in favor of the preemption theory.

The Industrial Organization literature on mergers assumes that managers are rational
and maximize the profit of shareholders. Under these assumptions this literature focuses
upon the effect of mergers on product market competition, ex post profits, and welfare
gains. Most of the early papers study a static oligopoly model to examine the incentives to
merge in cases of either Cournot or Bertrand competition. Salant, Switzer, and Reynolds
(1983) have found that in a symmetric Cournot model with linear demand and identical
constant average cost, mergers are unprofitable as long as they do not encompass at least
80% of the market.” The profits earned by the merged unit will be less than the sum
of the profits of the merging partners before the merger. This occurs because merger
participants do not capture all the profits that result from their merger. The contraction
in output by the merged firm is offset by increased production of competitors. Deneckere
and Davidson (1983) have shown that if firms engage in price competition and their
product are differentiated, then mergers of any size are beneficial. Perry and Porter
(1985) considered a more general market structure and asymmetric firms with different
convex cost functions. They also found a stronger incentive to merge than Salant et al.
(1983). Levin (1990) extends the Salant et al. (1983) analysis by relaxing the assumptions
that the merged firm competes in a Cournot fashion even after the merger. Levin’s results
show that if firms with collective market shares of less than 50 percent merge, then any
contraction of their output will cut their profits and increase welfare. Farrell and Shapiro
(1990) provide a general model which contains the models by Salant et al.(1983), Perry
and Porter (1985) and Levin (1990) as special cases. They prove that mergers can be

privately profitable in a static Cournot market only if they generate synergies.® The

5This number (80%) is an artifact of Cournot competition with linear demand and constant marginal
cost.

0Kamien and Zang (1990, 1991, 1993) and Gowrisankaran (1999) investigate the dynamics of the
acquiring process and explore the interdependence between the mergers.



second stage of the model presented in this paper is similar to Farrell and Shapiro (1990).
They restrict their analysis to cases where acquirers do not lose. This paper shows that
even if synergies are present and the merger is privately profitable, cases exist in which
because of the preemptive motives, firms end up paying more for the target company than
the increase in their profits in the post-merger market. Preemptive mergers can happen
both in Cournot or Bertrand competition with differentiated product markets. This paper
analyzes the case of Cournot competition in the downstream market.

The other line of research connected to the model of this paper is the preemptive
patent licencing (see survey by Kamien (1992)) and auctions with externalities literature.
Arrow (1962) discussed how the value of a patent on a cost-reducing innovation could
depend on the underlying market structure (that is assumed to be either competitive
or monopolistic). He found that licensing to a member of a downstream competitive
industry yields more revenue than licensing to a monopolist. Gilbert and Newbery (1982)
use an auction model to study whether a monopolist incumbent or a potential entrant
is willing to pay more for an innovation. Their main result is that the monopolist will
take into account the potential negative externalities of losing the auction and will pay
more to preempt its rival. Papers which are most closely related to this paper are Kamien
and Tauman (1984, 1986) and Katz and Shapiro (1985, 1986) who re-examine the results
of Arrow in the case when the downstream industry is oligopolistic. They study several
variations of a basic model which has the following structure: in the first stage the patentee
decides the format of the procedure used to sell the licenses and the number of licenses he
wants to sell. In the second stage firms decide simultaneously whether or not to purchase
a license, and how much to bid for a license. In the third stage the firms in the oligopoly
compete either through quantities or prices. The main result is that from the sellers
point of view an auction dominates both fixed fee and royalties contracts. The model
presented in this paper has a similar structure to these models, but the merger game is
more complex than licensing. Mergers can have either positive or negative external effects
on rivals depending on the size of the synergies. Because of that there is no symmetric
pure strategy equilibrium in the model in this paper.

In all papers mentioned above, all relevant information is common knowledge for the

participants. Jehiel and Moldovanu (2000) consider a bidding model with incomplete



information where the outcome of the auction for a resource affects future downstream
competition via a reduced-form “externality function,” but they did not consider that
information revealed through the bid can be used as signal that also can affect future in-
teractions. Molnar (2000) considers the merger game with asymmetric information where
bids can convey information. If after the auction, the information is still asymmetric, bids
can influence the payoffs of the second stage game. Depending on whether the actions of
the firms are strategic substitutes or complements in the second stage and on the format
of the auction firms want to bid more or less than in the case of Jehiel and Moldovanu
(2000). Because of signaling, the strategic equivalence between second-price and English
auction does not hold. In the second-price sealed bid auction firms have incentives to
increase (if products are strategic substitutes) their bids above their bid in the perfect
information case because this not only increases the probability of winning but also in-
creases the second stage payoff by making the rival less aggressive in the second stage. In
the button version of the English auction, signaling is not possible because the auction
stops when all but one bidder drops out. The winner’s valuation will not be revealed
because he pays the second highest price. In this case, rational bidders realize that in-
creasing their bids increases the probability of winning but decreases their payoff in the
second stage if they lose the auction (in case of strategic substitutes). Because of these
effects in equilibrium second-price auction results in higher revenue than English auction
if products are strategic substitutes.

This paper is organized as follows. In the first part of the paper, a simple two stage
model is described to highlight the preemption motive in takeovers. Section 2 presents an
example to motivate our analysis. In section 3.1, the equilibrium of market competition
with equal synergies is analyzed. In section 3.2, the optimal bidding functions of the firm
are derived. Section 4 extends the model to the case where synergies are not identical. In
the second part of this paper, an event study is conducted to test the predictions of the
preemption model. In a sample of 167 horizontal mergers between 1981-1998, the stock
price reaction of the acquiring, target, and rival firms are examined. Section 5 describes
the methodology and data of the event study used to test the hypotheses of the model.

Section 6 summarizes the results, and section 7 concludes.



2 Motivation

The events surrounding United Airlines recent takeover attempt of US Airways fit very
well this paper’s theory of preemptive mergers. On 23rd of May 2000 United Airlines
announced a $4.3 billion bid for US Airways. The parent company of United, UAL Corp.
agreed to pay $60 a share, a 130% premium, for the sixth-largest carrier on the domestic
market.”

The merger of United and US Airways seems like a perfect match. United is primarily
an east-west airline, while US Airways primarily flies north-south routes. The newly
merged company would have nearly twice as many flights as its nearest competitors.
According to industry analysts and especially to the managers of UAL the acquisition of
US Air is a logical step for UAL. “The US Airways route system fits very nicely with the
United Airlines system.” “If this deal goes through, it would turn the airline industry on
its head.” James E. Goodwin, chairman and chief executive officer of UAL Corporation,
said “As the first carrier with a strong presence across the U.S., United will be positioned
to provide a competitive challenge in new areas. We have the financial strength and
unencumbered assets to continue to grow the company.... In short, United and US Airways
together will create a more efficient global airline network that can improve the quality
of service for its customers.”®

On the day after the announcement, US Airways stock jumped 86% while UAL shares
fell nearly 12%. The loss to UAL was approximately $400 million on that particular day.

Why did this happen? It appears that although the proposed merger is likely to create
cost savings and improve efficiency, the premium that UAL offered to pay for US Airways
was simply much larger than justified by synergies expected by the markets. So why
United did enter into the arrangement?

The model presented in this paper suggests that if UAL fears that one of its rivals
(e.g. American Airlines or Delta) will gain competitive advantage from taking over some
third airline, then it is rational for UAL to preempt this merger with a takeover attempt
of its own. This attempt can be optimal even if it requires UAL to overpay relative to

the increase in the joint profits of the combined airlines. Even if the merger decreases

"See CNN. (http://cnnfn.com/2000/05/24/deals/united)
8Source: http://biz.yahoo.com/prnews/000524/il united .html



profit flows compared to the original situation, it may increase profit flows compared to
the relevant alternative rival merger.

The prediction of this paper’s theory is that when the acquiring firm’s stock falls, the
stock values of the rivals should fall as well. In the case of the United-US Airways merger,
the stock prices of UAL’s two largest competitors — American (AMR, Corp.) and Delta
Airlines — dropped by 7.85% and 6.79% respectively. Meanwhile, less successful competi-
tors’ shares (potential targets), soared. American West increased by 18.4%, Alaska Air
by 5%, TWA by 12.5%, Northwest by 20%.

According to analysts, the merger offer would spark a bidding war for US Airways
or a takeover attempt of other carriers. The value of the smaller airlines increased, as
investors tried to guess which airline might see the next offer. One analyst predicted
that the winner probably would pay more than $60 a share, while the loser would be left
with a weaker position. “I see this as a lose-lose situation,” he said.” Analysts said that
ultimately American’s reaction depends on whether the airline believes the United-US

Airways merger will go through.

3 The model

Consider three quantity-setting firms that produce a homogenous product. Let P and @)
denote respectively the price and quantity in the market. Suppose that demand is given

by

P=a-Q (1)

Assume that, if no mergers occur, each firm has a constant marginal cost ¢ with no
fixed costs. The subscript N (for no merger) will be used to denote outcomes in the
market if no merger occurs. Let gy denote the output per firm and 7 denote the profit

per firm. These are given by

9See CNN. (http://cnnfn.com/2000/05/24/deals /united)



(a—of
my =2 3)

Suppose that two mergers are possible: either firm 1 can merge with firm 3 or firm 2
can merge with firm 3. In either case the merged firm would have marginal costs ¢ — s
where s > 0. The parameter s represents the level of cost synergies that result from the
merger. The remaining firm would continue to have cost c. As will be explained below,
it is assumed that firms 1 and 2 bid for the right to purchase firm 3 and the winner
of the ensuing auction merges with firm 3. Therefore the subscript w (for winner) will
be used to denote values of the merged firm and the subscript [ (for loser) will be used
to denote values of the other remaining firm in the resulting market equilibrium after a
merger occurs. Let ¢, and m, denote, respectively, the output and profit of the merged
firm if a merger occurs and let ¢; and m; denote similar values for the non-merged firm

after the merger occurs. These are given by

(o=ct2sf if s<a-—c
Ty (8) = 9 - 4
(s) { W otherwise 4)
o= { ST M aga- (5)
0 otherwise

In equations (4) and (5), when s < a—c, the cost advantage of the merged firm is small
enough so that both firms survive in the resulting equilibrium. In contrast when s > a—c,
the cost advantage of the merged firm is so large that in the resulting equilibrium, the
non-merged firm exits the market.

The game unfolds in two steps. At the first step, firms 1 and 2 place bids to purchase
firm 3 in a sealed bid second price auction. Firm 3 can accept one of the bids or decline
them both. In the second stage the market opens and prices, quantities, and profits are
determined as described above, depending upon whether or not a merger has occurred.

For ease of exposition, we assume that the bidding process is a second-price sealed-bid
auction!’. According to the New Palgrave dictionary of Law and Economics (1998): “Un-
der Delaware law (the predominant corporate law in the US), when a potential acquirer

makes a serious bid for a target, the target’s board of directors is required to act as would

10The second-price sealed-bids auction is strategically equivalent to the ascending auction for two
bidders.



‘auctioneers charged with getting the best price for the stock-holders at a sale of the
company.” ! Legislators assume that takeover auctions are similar to the classic English
auction, which is efficient and generates high revenues. However, takeover auctions differ
from the classic English auctions in several aspects. This paper will concentrate on one

aspect which is the effect of the competition which follows the auction.

3.1 Analysis

It will be useful to begin by studying the functions 7, (s) and 7;(s). Assume that s < a—c
to rule out the situation where the market is monopolized. Figure 1 illustrates these
functions. Recall that 7y is the profit that a firm will earn in the three-firm Cournot

equilibrium. The values of mn and 27wy are marked on the vertical axis since these are

2
relevant comparison points for various calculations. These are equal to, respectively, (alg )

and %.

Over the range [0, (a — ¢)], () is an increasing quadratic function that takes values

@ and (a — ¢)*. Since 7y(s) is less than 27y at s = 0 and greater than 27y at

between
s = (a — ¢), there is a unique value of s between these two values such that m,(s) = 27 y.
Let s denote this value. From (3) and (4), s is approximately equal to 0.03 (a — c)."?
Now consider m(s). From (6), m;(s) is a decreasing quadratic function over the interval
[0, (a — ¢)] that begins at the value % and ends at the value 0. Since m(s) is greater
than 7y at s = 0 and less than 7y at s = (a — ¢), there is a unique value of s between

these two values such that m;(s) = 7. Let s denote this value. From (3) and (5), s is

equal to (%C). Note that s is greater than s. Figure I is drawn to reflect this fact.

Cramton, P. (1998) “Auctions and Takeovers,” in New Palgrave Dictionary of Law and Economics,
Peter Neuman (ed.), London: MacMillan Press, 1. pp. 123

12Precisely s= (3 5_4) (a—c).
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Figure 1: Gross Profits of Acquiring and Rival Firms

|»
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]

synergies of the acquirer

To interpret Figure 1, first consider the case where there are no cost synergies from the
merger so that s = 0. In this case the effect of the merger is simply to turn a three-firm
symmetric oligopoly into a two-firms symmetric duopoly. The result is that the profit per
firm goes up, although after the merger, the joint profits of the two merged firms are lower
and the profit of the non-merged firm will be higher.!® As the level of cost synergies, s,
begins to grow, another effect begins to play a role. After the merger, the merged firm
becomes more efficient. This will increase the merged firm’s profit but will decrease the
rival firm’s profit. For s <s, the synergy is small enough so that a merger decreases the
joint profit of the merging firms and increases the profit of the rival firm. At s, the effect
of s is large enough so that the profit of the merged firms’ is exactly equal the joint profits
of the two firms if no merger occurs. At s, the rival firm is still better off under the
merger.

Figure 1 also shows that at s, the rival firm gains a positive profit due to the reduction

in market output. As s grows above s, the gain of the merged firms increases and the

gain of the non-merged firm decreases. At s, the unmerged firm’s gain is zero. Therefore,

there must be a unique value of s between s and s, denoted s*, such that the joint gain of

13This is the result of Salant et. al. (1983)
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the merged firms is precisely equal to the gain of the non-merged firm. s* is determined

implicitly by

Tw(s) — 2y = m(s) — 7y (6)

Substitution of (3) — (5) into (6) and reorganization yields that s* is approximately equal
to 0.09 (a — ¢).

The incentives of firm 1 and firm 2 to bid for firm 3 will be affected by the size of
s. It turns out that three qualitatively different cases can be identified. When s < s,
the merger of firms 1 or 2 with firm 3 will reduce the joint profit of the merged firms.
Therefore there is no incentive for either to bid. When s< s < s*, a merger would increase
the joint profit of the merged firms but would increase the profit of the non-participating
firm even more. Therefore, although both firms 1 and 2 would be willing to acquire firm
3, there is a sense in which they would both rather “wait” for their rival to acquire firm 3.
In this case the free rider problem arises as described by Stigler (1950). When s > s*, the
merged firms’ joint profits increase by more than the non-participating firm. Therefore,

there is a sense in which both firm 1 and firm 2 would prefer to purchase firm 3.

3.2 Equilibrium of the bidding stage

To find the optimal bid, suppose that firms 1 and 2 submit bids for firm 3 through a
sealed-bid second price auction. Both firms can submit bids, and if at least one of the
bids exceeds the reservation price, then the high bidder wins the target firm at the price
of the second highest bid. In case they submit equal bids, then the seller will randomize
and each firm can purchase the target with equal probability. The target board and
managers face a constraint on their ability to set the reserve price, which is their legal
duty to maximize the revenue to target shareholders. Here, for simplicity, assume that
the reserve price is the target firm’s initial profit, 7.

If firm ¢ wins the auction, its payoft will be the profit of the more efficient combined
firm (7, (s)) minus the price it has to pay for the takeover of the target. If firm ¢ loses
the auction, its payoff will (m;(s)). If synergies for the acquiring firm are high enough

(s > (%7%)), mi(s) is lower than the pre-merger profit.

4 Precisely s* = (\/}—g - 1) (a—c).
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The dominant strategy is to bid the true value in this second price auction. Firm 7’s

maximum willingness to pay for the target depends on the size of s. If s <s, the merger

is unprofitable so the optimal bid is zero. If s< s <s, the merger is profitable but it is
even more profitable for the rival. The maximum bid will be equal to the reservation price
and firms will mix between a zero bid and bidding the reserve price. If s< s, the merged
firm benefits more from mergers than the non-merging rival. In this case the maximum
amount that it will be willing to pay is the profit in the case of winning the auction minus
the profit if it loses. As s increases, the profit of the non-merging firm decreases. The
maximum amount that either will be willing to bid is increasing in s. If (%) < s, the
profit of the non-merging firm is smaller then its original profit. Lemma 1 describes the

pure strategy equilibria:

Lemma 1 There are two asymmetric pure strategy bidding equilibria. If s € {0, s} , No

merger will take place in equilibrium. If s € {s, 8*:| , firm 1 will always bid the reservation
price and firm 2 will bid zero, or vice versa in the other equilibrium. If s € [s*,¢c|, both

firms will bid 7, (s) — m(s) in every equilibrium.

Proof. Assume that firm j follows the above described bidding strategy. First consider
the case when s > s*. Bidding 7, (s) —m;(s) is a weakly dominant strategy. Any bid higher
than this has a chance of winning the auction and paying a higher price than the value
of merger for the bidder. Any bid lower than this has a chance of foregoing profitable
takeover opportunities.

If s< s < st and firm j bids at or above the reserve price, then firm i’s best response
is to bid zero, since in this case the firm not winning the auction is better off. Given that
firm ¢’s bid is zero, firm j cannot do any better than bid the reservation price and go
through with the takeover.

If s < s, firms are not going to bid, since if they win they would be worse off than in
the original situation. m

Lemma 2 describes the mixed strategy equilibrium.

Lemma 2 The only symmetric equilibrium is a mized strategqy equilibrium. The equilib-

rium symmetric bidding strategies are similar to the asymmetric case if s* < s and if

13



s <s. Within the region s< s < s* the bidders are mizing between bidding 0 or my with

probability x(s) and 1 — x(s) respectively. The equilibrium bidding strategies are:

Ww(f) —lm(S) if s <s
b; (s) = Fév [ [;(izgf)] if s5<s < s*
0 if 5 <8

_ ry—(ruls)=m(s)
Tw(8)+m(s)—3mN °

where x(s)

Proof. Assume that firm j follows the above bidding strategy. We show that in this
case firm 7 has no incentive to deviate from this strategy.

First consider the case where s > s*, then m,(s) — m;(s) > my. Then bidding m,,(s) —
m(s) is a weakly dominant strategy.

If s< s <s, the mixed strategy equilibrium is bidding 7y with probability x(s). This
probability makes firm ¢ indifferent between bidding 7y or any lower amount.'® Bidding
any higher amount would be unprofitable because then firm i is better off if its rival wins
(m(s) > my(s) — ). Bidding strictly zero has a chance that no takeover happens which
means that firm ¢ would forgo some profit opportunity (m,(s) > 27y) .

If s <s, firm 7 is better off not winning. So it will bid zero. m

Figure 2 illustrates the values of the firms after the merger. The losing firm’s net
value is m;(s). The winning firm’s net value is its post-merger profit minus the price it

pays for the target, (m,(s) — max(my,(s) — m(s), mn)).

15The mixed strategy of firm j (bidding 0 with probability x and bidding 7 with probability 1-x) has
to make firm i indifferent between bidding 0 or 7y and vice versa: (z + 15%) (m,(s) —7n) + 155w (s) =

2
iy + (1 —x)m(s).
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Figure 2: Net Profits of Acquiring and Rival Firms
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If s <s, no merger occurs and the net profits of the firms are the same as in the original

situation, (my). If s < s<s and mergers occur, the net value of the “losing”firm (denoted
with solid line on the picture), is higher than the initial profit and decreases as the synergy
increases. If s >s, the “losing” firm’s value after the merger is lower than before. The net
value of the “winner” is increasing with the size of the synergy if s< s < s*. If s > s* the
net profit of the “winning” firm is decreasing in s and, in the case of identical synergies,
it is going to be to with the net profit of the “losing” firm. The reason for this is that
in order to win the auction, the “winner” has to bid up to the value of the “losing” firm,
which in this case is the same as the value of the “winner.” If s >s, both the “winner”

and the “losing” firms end up worse off than they were before the merger.

Proposition 1 Rational value-decreasing mergers happen if firm i wins the auction, and
preempts its rival, but the post-merger profit of firm i minus the price paid for the target

is lower than the original profit. This can happen if s< s.

Proof. Value-decreasing mergers mean, by definition, that the profit of the firm after
merger minus the price paid for the target firm is lower than the original value of the firm,

(7w (s) — max(my(s) — m(s), mn) < my). This condition simplifies to m;(s) < my when
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s* < s (otherwise m,(s) is always greater than 27y if the merger occurs). As previously

established, this condition holds if s< s. m

Corollary 1 If rational value-decreasing mergers take place, the value of the rival will

also decrease.

If the synergies are the same and the firms are identical initially, the payoff is the same
for both of them after the merger if s > s*. If synergies are not symmetric, this will not

be true as analyzed in the next section.

4 Merger with asymmetric synergies

This section considers the case where the potential acquiring firms can have different
synergies s; and ss. Assume that s; and sy are independently drawn from the uniform
distribution on the interval [0,c]. Firms know each other’s synergies but these are not
known by the market or the target firm. The second stage Cournot game and the bidding

strategies are similar to the symmetric synergy case.

4.1 The bidding strategies of the firms if synergies are different

If firm 4 wins the auction, its payoff would be 7 (s;), minus the price it had to pay for the
target. If firm ¢ loses the auction, its payoff would be 7}(s;). If synergies for the acquiring
firm are high enough, this profit is lower than its pre-merger profit.

Firm ¢'s maximum bid cannot exceed the difference of the profits if it wins or if it loses.
If both firms follow this strategy, then the price that the winner has to pay is equal to
the difference in profits for the rival in case it wins or loses. If synergies are high enough,
then mergers have negative externalities because the post-merger profits of the rivals will
decrease. The following lemma shows that the equilibrium bidding strategy of this game

is to bid exactly this difference.

Lemma 3 The pure strategqy equilibrium bidding functions of the firms are,

To(8:) — mi(s;)  if To(8i) — mi(s5) > 7n
bi (s, 85) = my or 0 if w2 my(si) = mi(s;), m(si) > 27N
0 if 7l (s;) < 2wy
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Proof. Assume that firm j follows the above bidding strategy. We show that in this
case firm ¢ has no incentive to deviate from its strategy.

First consider the case when 7% (s;) — 7i(s;) > mn. Bidding 7% (s;) — 7i(s;) is a weakly
dominant strategy. Any bid higher than this has a chance of winning the auction and
paying a higher price than the value of the merger for the bidder. Any bid lower than
this has a chance of foregoing profitable takeover opportunities.

If 1y > 7l (s;) —7i(s;) but 7, (s;) > 27y, and wy > 7, (s;) — 7 (s;) but 78 (s;) > 27y
one of the firms bids the reserve price and the other bids zero. Similarly to the case where
synergies were equal, if this is the case then both firms are better off if the takeover
occurs, but both firms are better off if the other is the acquiring firm. If one of them
bids the reserve price, the other has no incentive to deviate. Bidding any higher than
mn would be unprofitable because the firm is better off if its rival makes the takeover,
(mi(s;) > 7 (si) — ™). Bidding anything less than 7y when the rival does not bid
has a chance that no takeover happens, which means that firm ¢ would be worse off,
(7l (s;) > 2mn).

If 7 (s;) < 2wy, firm 4 is better off not winning. So it will bid zero. m

There is a mixed strategy equilibrium that is similar to the equal synergy case.

Lemma 4 In the mized strategqy equilibrium, there is mixing only if firms’ synergies are in
the range of Ty > 7, (8;) —7i(s;) but wi (s;) > 27y, and 7y > 7, (s;) =7 (8;) but 7l (s;) >
mj(5) — (wh (1) 7w
i, (8)+mi(s5) =37

and will submit a bid equal to the reserve price with probability 1 — x;(s").

2mn. In this case firm i will not submit a bid with probability z;(s") =

Proof. The proof is similar to the proof of Lemma 2. m

If for both firms, 7, (s;) — 7i(s;) > my, then firm ¢ can win the bidding if and only if:

o, (s:) — m(s5) > wh,(s5) — 7 (1)
This can be simplified to:

2 5}
§(Si—8]’)(a—6+§(81+8]’))>0.

This inequality holds only if s, > s;.
Industry profits are higher if the firm with the higher synergy wins. But because the

winner has to make a payment to the target company, it is possible that its ex-post profit
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minus this price will be lower than its original profit. So the value of the combined firm

will be lower than the sum of the values of its pre-merger its pieces.

Proposition 2 Rational value-decreasing mergers happen if firmi wins the auction (s; 2
s;) but the post-acquisition profit of firm i minus the price paid for the acquisition is lower

then the original profit was. i.e. 7 (s;) — (W{'L}(Sj) — 77?(82)) < Tn.

Proof. The above expression can be simplified to the following inequality:

a—cC

4

7( ) +2(s; — 2s5) (a — ¢) + 557 —4s? <0

which is negative if
$i < —(%9) + x5/ (—19(a — ¢)> + 320s;(a —c + 5;)) =

The above inequality will be satisfied for some parameter values. For example, suppose

the demand function is P = 100 — (), and the marginal cost of production ¢ = 50. The

following graph illustrates when preemptive mergers can happen.

Figure 3: Payoff of merger if synergies are asymmetric
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For given demand and cost parameters, the potential synergies can fully determine the
post-merger payoffs of the acquiring and non-acquiring firms. The acquiring firm is always

the firm with the higher synergies. So above the 45 degree line, the acquirer is always
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firm 1 and below it is always firm 2. In area A, no mergers happen. In area B mergers
are profitable and increase the rival’s payoff as well. In areas C' and D, the acquirer’s

payoff increases but the rival’s payoft falls. Finally, in area F, each firm’s payoffs falls.

5 Empirical tests of the Preemption Theory

5.1 Application of the model’s prediction to stock market data

In the previous sections, it was shown that under some circumstances, profit-maximizing
managers pursue value-decreasing mergers to avoid even bigger losses. In this subsection,
a brief discussion of the effect of these mergers on the stock prices of the acquirer and of
the rival firms is used to motivate the empirical tests.

In the model, the profits of the firms if no merger occurs was compared to the profit’s
after the merger and it was found that profits after the merger can be lower than before.
In the empirical test, it is assumed that the merger comes as a complete surprise so the
pre-announcement prices reflect the no-merger profits. Mergers can convey several types
of information. First, there is news that mergers can happen in the industry. Second,
there is news concerning the identity of the merging parties. Third, mergers can signal
future mergers, and cause revisions in the value of all firms in the industry. In terms of
predicting stock price movements, the timing of the arrival of information is critical. For
purposes of generating predictions to test the preemption theory, this paper assumes that
all of this information is incorporated into stock prices in a short time period around the
day of the announcement.

An unexpected takeover signals to the market that the acquisition was profitable
compared to the opportunity cost for at least one firm in the industry. This leads to the
revision of the valuation of every other firm competing in the same market. According to
the preemption theory, if the acquiring firm’s profit decreases, then the profit of the rivals
should decrease as well. If the merger was unexpected, then the acquiring firm’s stock
price should fall as well as that of the rivals, holding everything else constant. However,
the fact that the current merger has taken place changes the market expectations about
future mergers. Rivals that are expected to be future targets could benefit from such
expectations.

If the takeover is correctly anticipated then the abnormal return generated by the
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merger would be observed before the announcement since the market reacts only to the
unexpected portion of the information. Partial anticipation of the acquisition would
attenuate the observed abnormal returns at announcement. But since we can observe
abnormal returns at the announcement date it seems that mergers are not fully expected

and the announcement conveys information to the market.

5.2 Testable implications of the theory

Under the efficient markets/rational expectations hypothesis, stock prices reflect the com-
bined effect of all changes in the firms’ expected future cash flows. The cumulative abnor-
mal stock returns measure the revisions of expectations of future performance. Merger
related changes in product or factor prices change the expectation of future performance
and so those changes should change the valuation to the bidder, target and rival firms
competing in the same markets. Therefore the implications of the preemption theory are
stated in terms of the observed cumulative abnormal returns of the related firms at the
announcement date. Before formulating hypotheses based on this theory, it is important
to state two implications of the standard neoclassical merger theory.

Hypothesis 1. Under the neoclassical assumptions (profit-maximizing and rational-
ity), the combined value of the acquiring and the target firms increase at announcement.

This hypothesis follows under standard assumptions, in particular from the value-
maximizing behavior of the managers. Takeovers should be treated similarly to any other
investment decision. Thus there should be a positive gain from the acquisition. This gain
can be the result of either collusion or the prevalence of efficiencies.

The distribution of the gain however is a different question. It depends on the com-
petitiveness of the takeover market. According to the collusion and the usual efficiency
theories, regardless of the level of competition, the acquiring firm should at least break
even. Negative abnormal returns are considered in the literature as evidence of the ex-
istence of non-value maximizing behavior by the management of acquiring firms. The
simple preemption model presented in this paper predicts that the combined value of the
firms should increase at the announcement of the merger. However, if we consider that
submitting a bid can cost a significant amount of money (to hire consultants, investment

bankers, etc.), preemption can also result in a decrease in the aggregate value of the
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merging companies.

Hypothesis 2. Under the neoclassical assumptions, the value of the acquiring firm
doesn’t decrease, on average, at the announcement of the merger. Hubris, agency and
preemption theories predict that acquirers may suffer substantial losses.

The preemption theory, along with the efficiency theories, assumes value-maximizing
behavior of the acquiring mangers but accounts also for the externalities created by the
merger to the rivals. Because of these external effects, competition for the target firms
is more fierce, and acquiring firms can sometimes “overpay” rationally. But since those
external effects resulted from efficiencies, rivals firms should also be worse off after the
takeover takes place.

Hypothesis 3. Preemption theory predicts that if the value of the acquiring firm
decreases, then all else equal, the value of the rival firms should decrease as well.

The example of preemption theory described in this paper is a one shot game. More
interesting cases would include the possibility of future mergers. Mergers can also signal
future takeovers and future targets. Given that targets usually benefit from takeovers,
the expectations of a rival firm being a future target can offset the negative effect of the
current merger. Hypothesis 3 should hold only for rivals not expected to be future targets.

Hypothesis 4. The acquisition probability hypothesis predicts that if the acquiring
firm’s value decreases, then the observed abnormal return of the rivals should be related
to the expectation of the rival being a future target.

According to the preemption theory, rivals are worse off because of the increased
efficiency of the merged firms. The higher the gain of efficiency of the merged firms, the
lower the rivals’ return should be. Since the combined value of the merged entities should
be only the function of efficiencies, it should be inversely correlated with the returns of
those rivals that do not expect to be future targets. This conclusion also follows from
agency theory, but for different reasons. According to agency theory, the loss of the
aggregate value of the merging firm occurs because the managers maximize their own
utility instead of the stockholders’, and pay too much for the target firm. Consequently,
the larger the loss in the total value, the larger the loss to the acquiring firm. A decrease
in the value of the acquiring firm should not hurt the rivals.

Hypothesis 5. Under preemption theory, after controlling for rivals being future tar-
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gets, the rival firms’ value should be inversely related to the change of the combined value
of the acquiring and target firms.

According to the preemption theory, all five hypotheses should be true. According
to collusion and the usual efficiencies theories, only hypotheses 1 and 2 should be true.
According to non-value maximizing theories, such as hubris or agency theories, all hy-

potheses except 5 should be false. Table 1 contains a summary of the predictions of each

model.
Table 1: Summary of the hypotheses.

Return for acquirers | Return for rivals
Collusion positive positive
Efficiencies positive negative
Efficiencies with “acquisition probability” | positive positive for future targets
Hubris and Agency negative positive or zero
Preemption if positive either

if negative negative
Preemption with “acquisition probability” | if negative positive for future targets

5.3 Methodology
5.3.1 Sample

The data used to develop the acquisition sample was obtained from the Security Data
Corporation (SDC) database, the CRSP (Center for Research in Security Prices) tapes,
and Compustat. The preliminary sample included all mergers and acquisitions announced
between 1981- 1998 where both the target and the acquiring firms were listed on either
the New York (NYSE), American (AMEX) or Nasdaq Stock Exchange. The objective is
to consider takeovers that could result in significant amount of synergies. Accordingly,
only horizontal (within industry) mergers are considered. Mergers where the target and
acquiring firms’ primary four-digit SIC codes (reported by SDC) are identical are classified
as horizontal mergers. In addition, the acquisition must have been accomplished in one
transaction where the result was a 100% ownership of the target. Acquisitions involving

regulated firms such as banks, utilities and railroads are excluded.
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The rivals are also identified by the primary four-digit SIC codes from CRSP. All rivals
must have been listed on either the New York (NYSE), American (AMEX) or Nasdaq
Stock Exchange. The final sample contains 167 mergers with overall 2421 rival firms.
The sample is smaller than the population mainly because of the requirement that both
the target and the acquiring firms’ and at least one rival firm’s stock return should be
available for the analysis. The average number of rivals for each merger is 14.5. Table 2

lists the number of horizontal acquisitions in the sample by year.

Table 2: Number of horizontal mergers in the sample by year (1981-1998)

Year of the merger Number of mergers Number of rivals | Average number of rivals

1981 1 7 7

1982 2 20 10
1983 1 7 7

1984 4 78 19.5
1985 7 59 8.4
1986 7 138 19.7
1987 7 158 22.5
1988 4 67 16.7
1989 5 238 47.6
1990 4 36 9

1991 8 105 13.1
1992 8 62 7.7
1993 7 90 12.8
1994 11 155 14.1
1995 21 432 20.5
1996 26 314 12.1
1997 15 146 9.7
1998 29 289 9.9
total 167 2421 14.5

5.3.2 Estimation and Test Methodology

The cumulative abnormal return of the acquiring, target, and rival firms are derived
using an event study methodology. First, the expected share price without the merger is
estimated using the market model. The market model is a statistical model that relates

the return of any given security to the returns of the market portfolio. It assumes a

23




stable linear relationship between the market and a stock’s return. The model’s linear

specification follows from the assumed joint normality of asset returns

Riy = a;+ BRmy + €y

where R, is the actual return on security ¢ on day ¢, R,,; is the return on the market
portfolio, and ¢;; is the zero mean disturbance term. In this study the CRSP value
weighted market index is used as the market portfolio.

As is standard in the literature, ordinary least squares estimation is conducted for
each security in the sample, using 240 daily returns observation from day -300 to day -60
prior to the merger announcement. Under general conditions, ordinary least squares is a
consistent estimation procedure for the market model parameters. Using the estimated
parameters of the market model, abnormal returns were estimated in three event windows,
(-10,410), (-5,45) and (-1,+1) around the announcement date. The announcement date
is the first date when the merger was publicly announced according to SDC database.

In every time period, the abnormal return is the difference between the actual and the
expected stock price without the merger:

Air = Riy— i — B; Rons

)

where (;cl-, and [3; are the OLS estimated parameters from the estimation period.

To draw inferences for the event, the abnormal return observations must be aggre-
gated over time and across securities. First consider aggregation over time. Define the
cumulative abnormal returns as the sum of the abnormal returns over the event window
[—1,+!1]. Given the daily abnormal returns, the measure of the acquiring, target and rival
firms’ performance were calculated as:

+1

CAR; 4 ZZ Ay

t=—1
To test the null hypothesis that the cumulative abnormal returns are zero, t-statistics

are calculated for CAR; ;4 by

ti(CARi77l7+l) = CARL,Z,JFZ/Std(CAR@,l’Jrl),
where std(CAR; ;1) is the standard deviation of CAR; _; 4.
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5.3.3 Independent variables

To test our hypotheses, we need to control for the expectations of a rival being a future
target. Song and Walkling (2000) have found that the cross-sectional variation of rival
abnormal returns in the event window is systematically related to variables associated with
the probability of acquisition. In their sample, target firms are significantly smaller and
have a significantly lower level of Tobin’s q than the other firms in the industry. Growth,
block ownership, and leverage are insignificant. They also compared initial industry
targets to rivals that become targets themselves within one year, and found none of these
to be significant.

The firms total assets and Tobin’s q were used as controls for the expectations of being
a future target. All financial data were collected from Compustat using amounts from
the fiscal year before the acquisition attempt on the initial target firm. Tobin’s q was

calculated as follows:
Q=(MV+P+D—-NWC)/TA,

where MV is the market value of equity calculated at the average market price of the
shares out-standing in the fiscal year preceding the acquisition, P is the liquidating value
of preferred stock, D is the book value of long-term debt, NW ' is net working capital,
and T A is the book value of total assets. Table 3 contains the summary statistics of the

variables for the acquiring, target and rival firms.

Table 3: Summary statistics for the independent variables

sample size | total asset (mill.$) | Tobin’s q | MV (mill.$)

Acquirine firms 167 4035.926 1.43 3209.67

quining (11133.01) (1.005) (7823.92)
2055.214 1.11 564.64

Target firms 167 (15339.96) (.7036) (1379.16)

. 2621.284 1.435 1569.89

Rival firms 2421 (14033.54) (1.637) | (6439.34)

. 796.1822 1.257 596.356

Rivals became target 496 (2102.773) (.9294) (1646.06)

. S 3091.544 1.481 1821.12
Rivals didn’t become target 1925 (15668.22) (1.772) (7153)

The brackets contain the standard deviations.

In the sample, approximately 20% of the rivals became targets later and were delisted
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according to the CRSP. The results of Song and Walkling (2000) were reproduced but the
explained variance of the data is still quite low. Because of that, a dummy variable for
“future target” was included in the cross-sectional regressions, which has value one if the
rival was delisted due to a merger and zero otherwise.

A dummy variable is introduced to measure the effect of all cash acquisitions where
a value of one indicates all-cash, and a value of zero indicates cash and stock, all stock,
and all other methods of payment for acquisitions. There is conflicting evidence in the
empirical finance literature regarding the effect of different payment forms. Theoretically,
the argument that all-cash acquisitions should outperform stock acquisition is given by
Myers and Majluf (1984). The method of financing an investment can convey information.
They argue that managers finance acquisitions by common stock because they think that
the stock of the company is overvalued. Asymmetric information causes adverse selection.
If a cash acquisition signals that the acquiring firm is undervalued (overvalued), this can
lead to an increase (decrease) of the valuation of the whole industry. Jensen’s free cash
flow theory also supports the positive signal effect of cash payment. Cash acquisitions are
usually financed with debt and they decrease the amount of free cash flow that can be
invested by the management at below the cost of capital.

A study by Travlos (1987) analyzed the impact of payment form on both the target
and the bidding firms. He found that when stock was used as a method of payment,
bidders had significantly smaller and targets had significantly higher abnormal returns.
Eckbo, Giammarino and Heinkel (1990) present evidence that bidder gains in Canada are
on average the greatest when the bidder offers a mix of cash and stock. Queen (1989)
considered the effect of a merger being anticipated, and she has found that while the
form of payments has no effect on bidders, the average abnormal returns of the targets of
non-cash acquisitions are higher in the pre-announcement period than for targets of cash
acquisitions. She concluded that the predictive power of the form of payment is due to
the inadequate analyses of expectations.

The method of payment, of course, can also reflect other factors such as the size of
the target firm, interest rates, tax effects and the like. This can be expected to lead
to conflicting results. In the sample, target firms involved in all cash acquisitions are

significantly smaller than targets involved in acquisitions that were not all-cash.
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5.4 Empirical Results

5.4.1 Aggregate results on acquisitions

Table 4 shows the cumulative daily average abnormal returns to the acquiring, target and
rival firms over 21 day, 11 day and 3 day periods, -10 through +10, -5 through +5 and
-1 through +1, relative to the day of the first press announcement of the acquisition, the

t-statistics, and the percentage of firms with positive cumulative abnormal return.

Table 4: Cumulative average abnormal returns

The size of event window
Summ. stats. | n (=10, +10) (=5, +5) (—1,+1)
CAAR —1.49% —0.85% +0.06%
Acquirers t-stat. 167 (—1.50) (—1.09). (+0.10)
positive 0.47 0.45 0.50
CAAR +25.83%** | +24.18%*** +21.13%***
Targets t-stat. 167 (12.60) (12.06) (11.54)
positive 0.86 0.86 0.79
CAAR —0.83%** —0.18% +0.56%**
Rivals t-stat. 2421 (—2.29) (—0.66) (3.22)
positive 0.46 0.47 0.49
kR RRX denote significance at 10%, 5% and 1% respectively.
“Positive” is the percentage of firms with positive cumulative abnormal returns.

The mean return to acquirers is mostly non-significant. As the event window is ex-
panded, the returns to acquiring firms deteriorate. Also, in the 1990s, the excess return
of the acquiring firms drops dramatically. In the period 1991-1998, the excess return of
the acquiring firms is a statistically significant -4.07%. Stockholders of the target on the
other hand, realize on average an abnormal return of nearly 25%, and these are probably
understated. Expectations and insider trading can cause an earlier price run-up. This is
consistent with the fact that as the event window is expanded, the returns to target firms
increase. While there is little doubt on average that the target firms benefit from mergers,
the effect on rival firms is ambiguous. Over the shorter time period, rivals have a small
but significant positive abnormal return, but as the time period increases, the cumulative
average abnormal return becomes negative.

These results are consistent with most of the other studies conducted on mergers and
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acquisitions.'® Table 5 shows the average aggregate abnormal change in the market value

of the acquiring and target firms.!

7

Table 5: Abnormal change in the aggregate value of the merging firms.

The size of event window

Summ. stats. | n | (—10,+10) | (—5,45) (—1,4+1)
Change in the total CAAR +4.47%** +4.5%** | +4.36%***
value of acquiring t-stat. 167 (4.292) (5.409) (6.776)
and target firms positive 0.64 0.62 0.69

*RK K denote significance at 10%, 5% and 1% respectively.
“Positive” is the percentage of firms with positive cumulative abnormal returns.

Table 5 supports the concept of value maximizing takeovers. Hypothesis 1 holds on
average. The combined value of the merging firms increases by a significant 4-5% in all
examined time periods around the announcement date. However one-third of the mergers
have negative aggregate gain. Even in these cases, preemption theory is not necessarily
false. Preemptive mergers can also decrease the total value of the firms if the acquisition
process involves high costs.

Hypothesis 2, which says that acquirers do not lose on average, also cannot be rejected.
Acquirors’ abnormal return on the average is insignificant. However, in more than 50% of
the cases, the shareholders of the acquiring firms suffer losses. This fact contradicts the
usual value-maximizing theories, but is in accord with the agency, hubris, and preemption
theories. The significantly positive abnormal performance of the target firms in response
to the merger announcement indicates that the announcement comes at least partially as
a surprise.

To separate the predictions of the preemption theory from the non-value maximiz-
ing theories hypothesis 3 is tested. Following the discussion about the predictions of

preemption theory, one expects that rivals should have a negative abnormal return fol-

16Schwert (1996) has found that acquiring firms’ abnormal returns were not significantly different from
zero on average for the period 1975-1991, while targets enjoy a hefty 30-40% excess return in the same
period. Jarrell, Brickley and Netter (1988) have found a steady decrease in the returns to shareholders of
the acquiring companies for a sequence of decades from the 1960s to the 1980s. They found that for the
1980s, the excess return of acquiring firms became negative 1%, but remained statistically insignificant.
Jensen and Ruback (1983) estimated zero returns to the acquiring firms in mergers.

17"The average aggregate abnormal change in the market value of the acquiring and target firms is
calculated as the value-weighted sum of the abnormal returns of target and acquiring firms.
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Table 6: Cumulative average abnormal returns if the acquiring firm has negative cummu-

lative abnormal return

The size of the event window
Summ. stats. n (—10,+10) n (—5,4+5) n (—1,+1)
CAAR —10.71%*** —7.33%*** —4.99%***
Acquirer t-stat. 88 (—12.59) 93 (—10.64) 83 (—9.06)
positive 0 0 0
CAAR +23.18%*** +20.21%*** +20.04%***
Target t-stat. 38 (+7.34) 93 (+8.38) 83 (+6.76)
positive 0.81 0.81 0.80
CAAR —1.69%** —1.20%*** +0.33*
Rivals t-stat. 1340 (—3.49) 1474 (—3.47) 1299 (1.3414)
positive 0.40 0.43 0.48
*ORKFEE denote significance at 10%, 5% and 1% respectively.
“Positive” is the percentage of firms with positive cumulative abnormal returns.

lowing value-decreasing mergers. Table 6 summarizes the results for the subsample where
the acquiring firm had a negative excess return. Table 7 summarizes the results for the

subsample where the acquiring firms had positive excess returns.

Table 7: Cumulative average abnormal returns if the acquiring firm has positive cummu-
lative abnormal return

The size of the event window
Summ. stats. | n (—10,+10) n (—5,+5) n (—1,41)
CAAR +8.79%*** +7.30%*** +5.01%***
Acquirer t-stat. 79 (4+9.11) 74 (+8.911) 84 (+7.068)
positive 1 1 1
CAAR +28.79%*** +29.19%*** +22.22%***
Target t-stat. 79 (+11.47) 74 (+8.8769) 84 (4+10.20)
positive 0.899 0.919 0.916
CAAR +0.227% +1.42%*** +0.82%***
Rivals t-stat. 1081 (0.42) 947 (+3.25) 1122 (+3.45)
positive 0.528 0.522 0.48
*ORRHREE denote significance at 10%, 5% and 1% respectively.
“Positive” is the percentage of firms with positive cumulative abnormal returns.

From Table 6 it is apparent that following value-decreasing horizontal mergers, non-
merged firms are systematically earning negative abnormal returns. This is consistent
with the prediction of the preemption theory but inconsistent with the predictions of
the agency and hubris theories. Results from Tables 6 and 7, are inconsistent with the

hypothesis that the rivals’ excess returns are the same regardless of the acquiring firm’s
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return, at every significance level for the (-10,4-10) event window. In the whole sample, the
hypothesis that the rivals’ mean abnormal return, when the acquiring firm has negative
abnormal return, is the same as the rivals’ mean abnormal, can be rejected at a 10%
significance level.

The magnitude of the numbers is remarkable. The average loss of the acquiring firms
is $238.29 million while the rivals lose $29.12 million dollars over the [-10,+10] time period
around the announcement.'®

While on average the results in Table 6 support hypothesis 3, in more than one-third
of the cases rivals actually benefit from takeovers when the acquiring firms suffer losses.
This fact again does not necessarily mean the failure of preemption theory in those cases.
The simple static model presented in the first part of this paper doesn’t account for
the dynamics of the merger market. In particular, it doesn’t account for expectations.
A merger can signal several things about the target, acquiring, and rival firms. Song
and Walkling (2000) develop and test one possible implication of takeovers. They find

9 Their explanation is that

that 50-60% of the rivals earn positive abnormal returns.!
the rivals earn abnormal returns because of the increased probability that they will be
targets themselves. They show that rivals that become targets in subsequent years are
significantly smaller, have significantly smaller Tobin’s gs, and earn significantly larger
abnormal returns at the initial acquisition announcement than other rivals.

Table 8 shows the cumulative average abnormal returns of rival firms if the rival
becomes a target later, and if it does not. Similarly to Song and Walkling’s results, Table
8 indicates that the market forms some expectations about the identity of future targets
based on the current takeover. Rivals that subsequently become targets enjoy significant
positive return over the period of (-10,+10) and (-14-1) and rivals that don’t become
future target suffer a significant loss over the period of (-10,4-10) and (-5,+5).%

To test hypothesis 5, one needs to calculate the change in the aggregate value of the

1¥The value of the firms before the merger calculated as a product of the shares out-standing (from
Compustat) and the stock price before the announcement.

19Their sample consisted of 141 unexpected acquisitions and 2459 rival firms over the 1982-1991 period.
Their sample consisted of both horizontal and non-horizontal mergers. They report that the abnormal
returns to a portfolio of rivals average a significant 0.35% for the announcement period (-1,0) and a
significant 0.56% over the expanded (-5,+5) event window. This is similar to the finding of this paper.
They didn’t examine the effect of the acquiring firms’ return on the rivals’ returns.

20 At 5% significance level.
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Table 8: Cumulative average abnormal returns of rival who became and rivals who did
not become future targets if the acquiring firm has negative cummulative abnormal return

The size of event window
Summ stats. | n (—10,+10) n (—5,+5) n (—1,+1)
Rivals which CAAR —2.60%*** —1.30%*** —0.026%
didn’t become t-stat. 1081 (—4.9102) 1144 | (—3.2883) 1018 (—0.114)
targets later positive 0.38 0.42 0.47
Rivals which CAAR +2.115%** —0.875% +1.65%**
became targets t-stat. 259 (1.8364) 330 (—1.20) 135 (4+2.05)
later positive 0.46 0.46 0.494
*REHEEE denote significance at 10%, 5% and 1% respectively.
“Positive” is the percentage of firms with positive cumulative abnormal returns.

merged firms. To estimate the initial stock market value of the firms, the average of the
closing price and the shares outstanding from the calendar year before the announcement
of the merger were used. The change in the total value of the acquiring firms was calculated
as the value weighted sum of the target and the acquiring firms’ cumulative abnormal
returns. Table 9 summarizes the correlations between the rivals’ cumulative average
abnormal returns and the merging firm’s aggregate abnormal return where the merging
firm’s aggregate abnormal returns are positive and the acquiring firm has a negative excess

return.?!

Table 9: Correlations between the aggregate cumulative abnormal returns of rivals and
merging firms in different event windows.

rCAARI10 | rCAARS | rCAARI | tCAARIO | tCAARS | tCAARIL
rCAARIO 1.00
rCAARS 0.7675 1.00
rCAARI1 0.8038 0.6075 1.00
tCAAR10 | -0.0225 -0.0653 0.0228 1.00
tCAARS -0.0072 -0.0225 0.0309 0.6645 1.00
tCAAR1 -0.0093 -0.0494 0.0198 0.8816 0.7370 1.00
“rCAAR” denotes the rivals’ average cumulative abnormal return. “tCAAR” denotes the
value-weighted sum of the acquiring and target firms’ average cumulative abnormal returns.

Results in Table 9 do not provide strong support for the preemption theory, although

they do not reject it. The correlation between the rivals’ and the merging firms’ aggregate

214rCAAR” denotes the rivals’ average cumulative abnormal return. “¢CAAR” denotes the value-
weighted sum of the acquiring and target firms’ average cumulative abnormal returns.
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Table 10: Estimated regression coefficients of the (-10,+10) announcement period abnor-
mal returns of rivals. (t-statistics are given in parentheses) Dependent Variable= rivals’
returns in (-10,+10) event window. Acq. CAAR is the acquiring firms abnormal return,
future target is a dummy variable with a value of 1 if the rival become target later, r _tta
is the ratio of the rival’s and target’s total assets, r tq is the ratio of the rival’s and
target’s Tobin’s q, cash is a dummy with a value of 1 if the merger was all-cash merger,
nriv is the number of rivals.

model 1 if acar<0 if acar>0 model 2 if acar<0 if acar>0
const —0.0004 007857 ~0.02513 0.0053 10.0034 10.0202
(—0.046) (0.98) (—0.981) (0.303) (0.191) (0.621)
F0.178% 401917 404197 4014 40.212"* +0.221**
acq. CAAR (3.674) (2.513) (2.662) (2.389) (2.419) (2.161)
future target +0.043%  40.050"*  40.034***
(4.23) (3.86) (2.580)
Lt —0.00046 —0.0011* +0.0013
— (—0.98) (—1.79) (1.583)
't —0.00104  —0.0079* +0.0057
— (—0.22) (—1.69) (0.645)
eash +0.02974 +0.016 +0.0507*
(1.53) (1.39) (1.718)
e +0.00052 +0.0011 —0.0028
(0.467) (0.835) (—1.604)
- —0.0013* —0.0003 —0.0022**
(—1.707) (—1.133) (—1.95)
R? 0.012 0.01 0.0304 0.0413 0.026 0.0945

mean excess returns is, at best, insignificant. In the whole sample it is positive. This can
be due to the under-estimation of the targets’ returns and/or due to that the sample

includes several firms that were actually not related, and so unaffected by the merger.

5.4.2 Cross-sectional regression results

This subsection reports in detail the cross sectional results for the test of hypotheses 3
and 4. For each of the three event window result for two model specification is presented.
In Tables 10 through 12 we regress announcement period abnormal returns of the rivals’
on abnormal returns of the acquiring firms, firm characteristics associated with the prob-
ability of acquisition, and characteristics of the specific deal for all three event windows
discussed above.

The observations of rivals’ returns are independent across mergers, but not necessarily

independent within a merger. Because of this reason, the standard errors from OLS esti-
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Table 11: Estimated regression coefficients of the (-5,4-5) announcement period abnormal
returns of rivals. (t-statistics are given in parentheses) Dependent Variable = rivals’
return in (-5,+5) event window. Acq. CAAR is the acquiring firms abnormal return,
future target is a dummy variable with a value of 1 if the rival become target later, r _tta
is the ratio of the rival’s and target’s total assets, r tq is the ratio of the rival’s and
target’s Tobin’s q, cash is a dummy with a value of 1 if the merger was all-cash merger,
nriv is the number of rivals.

model 1 if acarb5<0 if acar5>0 model 2 if acar5<0 if acar5>0
const +0.00685* +0.0211*** +0.012* +0.0147 +0.045** —.0139
(1.661) (3.120) (1.63) (1.12) (2.549) (—0.697)
acq. CAARS +0.21*** +0.376*** 40.0768 +0.182*** +0.32*** +0.0615
‘ (3.155) (2.993) (1.365) (4.280) (3.858) (1.191)
future target +0.021** +0.0083 +0.049***
(2.33) (0.909) (2.59)
T tta —0.001*** —0.0013*** —0.00011
- (—3.155) (—3.006) (—0.281)
' tq —0.0017 —0.001 —0.0034
- (—0.66) (—0.358) (—0.742)
cash +0.0086 +0.012 +0.00145
(0.941) (1.043) (0.139)
time +0.00029 —.00084 +0.0025**
(0.376) (—0.828) (2.306)
i —0.00057 —0.0007 —0.00034
(—1.505) (—1.520) (—1.595)
R? 0.021 0.029 0.002 0.0324 0.0413 0.0284
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Table 12: Estimated regression coefficients of the (-1,41) announcement period abnormal
returns of rivals. (t-statistics are given in parentheses) Dependent Variable = rivals’
return in (-1,+1) event window. Acq. CAAR is the acquiring firms abnormal return,
future target is a dummy variable with a value of 1 if the rival become target later, r _tta
is the ratio of the rival’s and target’s total assets, r tq is the ratio of the rival’s and
target’s Tobin’s q, cash is a dummy with a value of 1 if the merger was all-cash merger,
nriv is the number of rivals.

model 1 if acarl<0 if acar1>0 model 2 if acarl<0 if acar1>0
const +0.007*** +0.013*** +0.0039 +0.0057 +0.0136 +0.0012
(3.512) (3.309) (1.324) (0.924) (1.480) (0.138)
acq. CAARL +0.10*** +0.17*** +0.12%** +0.098*** +0.162*** +0.11***
‘ (3.97) (2.95) (3.48) (4.094) (3.858) (4.239)
future target +0.021*** +0.02* +0.022%**
(3.165) (1.91) (2.659)
C tta —0.00066*** —0.00068** —0.00064***
- (—3.365) (—2.012) (—3.021)
' tq —0.0027** —0.00182 —0.0049***
- (—1.932) (—0.993) (—2.564)
cash +0.0047 +0.00045 +0.0063
(1.232) (0.071) (1.437)
time +0.00034 +0.000008 +0.00077*
(0.819) (0.011) (1.680)
iy —0.00014 —0.00004 —0.000207***
(—1.486) (—0.309) (—2.414)
R? 0.006 0.008 0.007 0.0205 0.0184 0.029
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mation are understated. To obtain robust variance estimates the Huber/White/sandwich
estimator of variance for clusters were used in place of the traditional calculation.?? All
regressions are significant at the 1% level. The estimation was conducted on the whole
sample and on subsamples as well.

As shown in Tables 10 through 12, the estimated coefficients of the acquiring firms’
return are positive and significant at every significance level. Moreover they are larger and
more significant if the acquiring firm had a negative abnormal return at the announcement
just as the preemption theory predicts. In the whole sample the coefficient is smaller than
in the subsamples. This is due to the fact that the intercepts weren’t restricted to be equal
in the two subsample. Rival firms that become targets later have a significantly higher
return than those that did not. The effect of the relative total asset size of the rival to
the target (r_tta) and the relative Tobin’s q of the rival to the target (r_tq) both have
negative signs as predicted by the “acquisition probability” hypothesis. All-cash offers,
on average, increase the abnormal returns of the rivals although not significantly. Time
and the number of rivals are generally not significant. These findings generally support

the preemption theory and reject the hubris and agency theories.

6 Conclusion

This paper gives a neoclassical economic explanation for the apparent unprofitably of
mergers for the acquiring firms. Preemptive motives give a strong reason for why value-
decreasing mergers occur. If a firm fears one of its rivals will gain large cost savings or
efficiencies from taking over some third firm, the first firm will rationally preempt this
merger with a takeover attempt of its own. By preempting the other firm’s bid, the first
firm avoids the reduced profits it would have suffered had its rival been successful and
thus been able to reduce its own cost of production. But because this argument holds for
the rivals to the winners, the acquiring firm sometimes has to pay more than amount of
profit gained from the merger.

Empirical tests of this prediction are presented in the second part of this paper. Five
hypotheses follow from the preemption theory. The profit-maximizing and the rationality

hypotheses cannot be rejected on average but in several cases they seem to be false.

22The results of fixed effect estimation were similar.
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These cases that cannot be explained by the simple value-maximizing theories fit into the

preemption theory. Rivals on average had negative abnormal returns when the acquirer

had as well, on average at the announcement of the merger. With a slight modification

to the benchmark model, called “acquisition probability hypothesis”, preemption theory

can also account for those rivals whose stock price increased when the acquiring firm lost.

The predictions of the preemption theory fits the data much better than either the simple

efficiency or hubris and agency models.
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