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Abstract

There is diverging empirical evidence on the competitive effects of
horizontal mergers: consumer prices (and thus presumably competi-
tors’ profits) often rise while competitors’ share prices fall. Our model
of endogenous mergers provides a possible reconciliation. It is demon-
strated that anticompetitive mergers may reduce competitors’ share
prices, if the merger announcement informs the market that the com-
petitors’ lost a race to buy the target. Also the use of "first rumor"
as an event may create similar problems of interpretation. We also in-
dicate how the event-study methodology may be adapted to identify
competitive effects and thus, the welfare consequences for consumers.
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1 Introduction

High market concentration allows firms to exploit economies of scale, but
also to wield market power. While profits are often assumed to increase
with concentration, it is generally acknowledged that customers are better
or worse off, depending on the relative importance of market power and
scale economies; the effect on customers must be empirically assessed. Many
empirical studies use horizontal mergers as natural experiments, since such
events give rise to observable and significant changes in market concentration
during a relatively short period of time.!

By now, the empirical literature contains numerous tests of whether merg-
ers are mainly motivated by market power or efficiency gains, but differences
in methodology have created diverging results. Studies of consumer pricing
indicate that consolidations lead to less competition, see for example Barton
and Sherman (1984) on microfilm, Borenstein (1990), Werden et al (1991)
and Kim and Singal (1993) on the airline industry, Prager and Hannan (1998)
on the banking industry and Dafny (2005) for an analysis of hospital mergers.
More recently, however, Focarelli and Panetta (2003) have argued that pos-
sible anticompetitive effects are immediate, but that synergies typically take
some time to achieve, and that it is therefore essential to investigate the long-
run price effects of mergers. Consistent with the previous literature, they find
strong adverse effects on prices, but only in the short run. In the long run,

efficiency gains dominate in their sample, collected from the bank deposit

!The interest in horizontal mergers and their effect on consumer welfare is also mo-
tivated by policy considerations. Merger control is one of the few political instruments
for directly affecting market concentration inside a country and, in most countries, the
goal of merger control is to protect consumer welfare. The techniques developed and the
results obtained in this area of research may, thus, have the potential additional benefit of
guiding policy makers in designing and evaluating their control system, as well as guiding
individual decisions (see eg Eckbo, 1983, and Neven and Réller, 2002).



market. Although the time aspect is an important potential qualifier, by and
large, these studies indicate that increased market power dominates possi-
ble efficiency gains, at least from a consumer perspective. Complementary
evidence, comparing different geographical markets, also suggests a positive
relation between concentration and consumer prices.

Another strand of the literature studies the effect of mergers on com-
peting firms’ share prices. If efficiency gains are small as compared to the
increase in market power, consumer prices will increase and thus competi-
tors will benefit while consumers lose. With strong synergies, consumers
will benefit and competitors lose. Relying on this inverse relationship be-
tween competitors’ profits and consumer welfare, and the assumption that
share prices reflect firms’ profits, it may be inferred how a merger affects
consumers, by observing the change in the competitors’ stock market values.
Some studies show that competitors do not benefit from horizontal mergers
(Eckbo, 1983; Stillman, 1983; Schumann, 1993) and others that competitors
suffer significant value losses (Bradley, Desai and Kim, 1983; Banerjee and
Eckard, 1998). In Neven and Roller (2002) the results are mixed. By and
large, the evidence from event studies of rivals’ returns is thus consistent with
the efficiency hypothesis.

There are many possible reasons why the two methods suggest diverging
conclusions about the welfare effects of market concentration. An advantage
of consumer price studies is that they measure the relevant variable directly;
a disadvantage is that they must be extended over a long period of time to
capture the synergy effects. Many other factors may also change during such
a period, thereby making it difficult to isolate the effect of the merger.

The apparent inconsistency may also be due to different studies including

different mergers in their samples. This explanation is unlikely, however,



since each method has been used repeatedly and has been found to yield
relatively consistent results. Moreover, McAfee and Williams (1988) study a
merger with known competitive effects. Even though this particular merger
increased consumer prices, the competitors’ share prices were (insignificantly)
reduced, and the authors conclude that event studies may fail to identify
the competitive effects of mergers. The present paper attempts to further
investigate this issue, without intending to play down the problems associated
with price studies.

One possible problem with event studies of rivals’ returns is that the
presumed inverse relation between consumer welfare and competitors’ profits
may be weak. McAfee and Williams report that the rivals in their sample
were large multi-product firms, only deriving a small fraction of their revenues
from the affected market. Neven and Roller (2002) argue that if the efficiency
gains are sufficiently strong, the competitors may prefer to leave the market,
in which case both competitors and consumers are hurt. We will simply
presume that the inverse relationship exists, and scrutinize the second link
— the idea that changes in share prices reflect changes in profits.

The standard interpretation of event studies builds on the so-called semi-
strong form of the efficient market hypothesis, which posits that the market
price of common stock reflects all publicly available information, combined
with the hypothesis that the merger announcement comes as a surprise to the
market. As a result, pre-merger share prices do not reflect merger opportu-
nities; they only reflect the firms’ profits prior to the merger. If post-merger
share prices also reflect post-merger profits, the change in share prices reflects
the change in the profit level. A possible reason why a merger announcement
may come as a surprise to the market is that, before the announcement, the

merger is private information, so that the pre-merger share-prices are based



on the erroneous presumption that the current market structure will persist
indefinitely.

Even a casual reading of the business press undermines the confidence
in the generality of this line of reasoning, however. Since mergers are typ-
ically rational adaptations to identifiable changes in industry-wide market
conditions,? they are often anticipated.® As these anticipations often reach
the press, they are highly likely to also affect share-prices. Typically, there
is some remaining uncertainty about if and when a merger will occur and
therefore, the merger announcement carries information. The literature on
conditional event studies shows how to extract this information, explicitly
dealing with anticipations (Acharya, 1988 and 1993; Eckbo, Maksimovic and
Williams, 1990; Prabhala, 1997). Essentially, when mergers are anticipated,
changes in stock market values under-estimate changes in profits. Such a bias
towards zero may not be a crucial problem in the present context, however,
since we are primarily interested in the sign.

A potentially more severe problem is that there is often uncertainty about
the exact identity of the acquirer and the target. There may be several can-
didates for both roles. For example, Financial Times (February 24, 2004, p.
36) reported on takeover activities in the European banking sector and listed
three German firms as potential takeover candidates. A few days earlier,
Financial Times (February 17, 2004, p. 31) reported on the battle between
Vodafone and Cingular to take over AT&T Wireless. This uncertainty about

the allocation of roles (buyer, seller and outsider) may complicate how the

2See Mitchell and Mulherin (1996) and Jovanovic and Rousseau (2001).

3Bradley, Desai and Kim (1983) find evidence that pre-merger share prices incorpo-
rate expectations of mergers and similar evidence by Fabozzi, Ferri, Fabozzi and Tucker
(1988) also suggests that stock markets do not anticipate unsuccessful bids. Song and
Walkling (2000) find evidence for so-called in play effects: mergers may themselves raise
anticipations of future mergers.



merger anticipations are incorporated in the share prices.

Thus, in our view, event studies of rivals’ returns are built on informal
and overly simplified ideas about the relationship between share prices and
the welfare effects of mergers. To deal with these issues, we provide a formal
bridge between the two. The model is introduced in Section 2 and has three
ingredients. First, we use standard oligopoly theory to describe the inter-
action between firms and consumers in the product market. The oligopoly
model shows how mergers affect both the profits of the merging firms and
their competitors as well as the welfare of their customers; it also shows how
changing market conditions — triggers — influence merger incentives. Sec-
ond, we use endogenous merger theory to analyze firms’ incentives to form
coalitions in a market. In particular, we use an extensive form model of
coalitional bargaining to describe the acquisition process. Firms take turns
submitting merger proposals to their competitors, which can either accept or
reject them. In the latter case, new proposals can be made in the future. As
a consequence, firms endogenously decide whether and when to merge, and
how to split the surplus while keeping alternative mergers in mind. Third,
we let the firms’ share prices be determined in a stock market equilibrium.
In the spirit of the efficient market hypothesis, we assume share prices to re-
flect expected discounted profits, and the stock market to understand firms’
incentives both in the product market and the acquisition game.

In Section 3, we show that event studies of rivals’ returns may not have
been appropriately interpreted. If mergers reduce competition but increase
cost efficiency, participants’ profits may increase more than rivals’ profits,
inducing a race for targets; with efficient stock markets, rivals’ share prices
may fall when a merger is announced, as they lost the race. We call this the

out-of-play effect. It immediately follows that a reduction in rivals’ values



does not imply that a merger is pro-competitive.* This result provides a pos-
sible reconciliation of the diverging empirical evidence on the welfare effects
of horizontal mergers.

A second issue concerns the fact that mergers are triggered by changes in
market conditions, such as deregulation, factor price changes, foreign com-
petition and technological innovations. The shocks affect prices, profits and
share prices, thus making it difficult to identify the effect of the merger. It is
often said that a main advantage with event studies is that share prices are
forward-looking and thus, that the effect of a merger may be assessed using
a short window of observation (see eg MacKinlay, 1997). However, we show
that a short window may be counterproductive.

We also discuss alternative procedures for identifying the welfare effects of
horizontal mergers using stock market data. Actually, Banerjee and Eckard
(1998) were aware of anticipation effects, and attempted to eliminate them by
defining the first rumor of merger as the event. While this method does not
necessarily identify the competitive effect, we also show that combining evi-
dence from the first rumor with the evidence from the merger announcement
may be a better empirical strategy. Hereby, we provide an equilibrium jus-
tification for the event study methodology, albeit with a somewhat different

procedure.

2 The Model

Consider an industry with three identical firms, each earning a continuous-

time profit flow, denoted 7,, where s indicates the state of the market, eg the

4Eckbo (1983) argues that a merger announcement may signal that outsiders are po-
tential targets in future mergers bringing similar gains. As a result of this in-play effect,
a pro-competitive merger which reduces outsiders’ profits may increase their share prices.



level of demand or the cost of production. If they so wish, any two firms may

merge and turn the market into a duopoly. The merged and the outsider firms

-, respectively. Mergers to monopoly are illegal,

earn profit flows 7} and 7
however. In line with the event study literature, the competitive nature of
a merger is assumed to be related to the externality on the competing firm.
Hence, a merger is anti-competitive if 7, > 7, and pro-competitive otherwise.
These profit flows are derived in an explicit oligopoly model below.

Mergers are often triggered by identifiable changes in industry-wide mar-
ket conditions, such as deregulation, factor price changes, foreign competition
and technological innovations (Mitchell and Mulherin, 1996; Jovanovic and
Rousseau, 2001). To model the trigger in a simple way, we assume that the
market is hit by an industry-wide shock, exemplified by an increase in de-
mand, moving the industry from state y to state z. Prior to the shock, it is
unprofitable to merge, ie 7ry+ < 2m,; afterwards it is profitable, ie 77 > 27,.
The shock occurs at a random point in time, but is anticipated by all agents.
The probability of a shock having occurred by time t is described by the
cumulative distribution function F (t) = 1 — e, with the constant hazard
rate f(t) /(1 —F(t)) = A € (0,00), where f(t) is the probability density

function.”

The Acquisition Game In the spirit of Rubinstein-Stahl bargaining, the

acquisition process is modeled as a multi-stage (three-person) bargaining

5The theoretical literature on mergers has mainly left the issue of triggers unana-
lyzed. Except for Dutz (1989), the exogenous merger literature (see eg Salant, Switzer
and Reynolds, 1983, Deneckere and Davidson, 1985, Perry and Porter, 1985, and Farrell
and Shapiro, 1990) focuses on the effects of mergers, assuming the market conditions to
be fixed. Similarly, except for Gowrisankaran (1998), the endogenous merger literature
(see eg Kamien and Zang, 1990 and 1993, and Horn and Persson, 2001a-b) analyzes which
firms will merge when several alternatives are possible, assuming the market conditions to
be fixed.



game with an infinite horizon. The bidding rounds occur at random points
in time. In each round, a randomly selected firm is given the opportunity to
submit a bid for some other firm, and the target can either accept or reject
the bid. The proposal and the reply are assumed to take no time. Once a
merger from triopoly to duopoly occurs, the bargaining ends. At any time
t, the probability of the next bidding round having occurred by time t + A,
is described by the cumulative distribution function G (A) = 1 — e #4, with
the constant hazard rate g (A) /(1 —G(A)) = p € (0,00), where g (A) is
the probability density function. Thus, at any time, the expected time until
the next bidding round is given by [ Ag (A)dA = 1/p. p is interpreted as
a measure of the speed of decision-making in the firms.

A strategy describes a firm’s behavior in the multi-stage bargaining game:
whether and how much to bid, and a reservation price at which to accept
offers. We restrict the attention to symmetric Markov perfect equilibria,
which implies that strategies only depend on the current state. Such an
equilibrium is characterized by (ps, bs, as) for both states s € {y, z}, where
ps € [0,1/2] denotes the probability of a firm bidding for one specific firm
in any bidding round in state s, b, denotes the size of this bid, and a, the
lowest bid a target firm will accept.

The firms know their stock market values in both market structures and
both states. Let W, denote the value of a triopoly firm in state s, and W;"
and W denote the values of the merged firm and the outsider, respectively.
These values are computed below. The equilibrium in the acquisition game
is described by three conditions for each state. First, by subgame perfection,
an offer is accepted iff the bid is at least as high as the value of the firm.
Second, a bidder does not offer more. Hence, b, = a, = W,. Third, a firm

bids iff bidding maximizes its value. If the firm does not bid, its value is W.



If it bids, the value is W — b,. Hence, in equilibrium,

ps =1/2 and W} —0b,>W, or
ps =0 and WS —b, <W; or (1)
ps € (0,1/2) and W — b, =W,

Note that a merger does not occur in state s if p; = 0. We say that there is

a merger race if p; = 1/2 and a merger hold-up equilibrium if p; € (0,1/2).

The Stock Market To model the stock market equilibrium, we assume
the stock market to be efficient. In particular, the stock market value of a
firm equals the expected discounted sum of future profits (which are contin-
uously distributed as dividends). Moreover, the stock market anticipates the
shock and can predict the equilibrium both in the oligopoly game and the
acquisition game.

If a merger occurs in state z, the equilibrium stock market values of the

merged firm (+) and the outsider firm (-) are given by
Wi [t = i @)

for i € {+, —}, where r is the interest rate. If a merger to duopoly occurs in
state y, the equilibrium stock market values of the firms in the duopoly are

given by

Wio= [ ( Jim, @) emdr + [P (2) e*erT) £ (1) dt
(3)

__r i A i
- r—&-)\ﬂ-y/r + r+>\7TZ/T’

for i € {4, —}, which is a weighted average of the profit flows before and

10



after the shock.
To simplify the definition of the stock market value of a triopoly firm in
state s, we first define the firm’s value at the time of a bidding round, before

the identity of the bidder is revealed, as

Vi = 3ps (W = bs) + 3psbs + 3 W + (1 — 2p) Wi (4)

The values of becoming a buyer (W, — by), seller (b;), outsider (W

S

) and
remaining triopolist (W) are simply multiplied by the corresponding proba-
bilities. For example, the probability of becoming a buyer is (2ps) /3, since a
firm is selected to bid with probability 1/3, and it bids for each of the other
two firms with probability ps. The stock market value of a triopoly firm in
state z is then given by

W, = [F[(1—em)m/r+eT2V.] g(A)dA

()

— _r f
- r+u7rz/r + THLVZ'

The first term corresponds to the discounted profits until the next bidding
round, and V, is the value of the firm at a bidding round before the bidder’s
identity is revealed. Since the length of time until the next bidding, ie A, is
random, the expected value of a triopoly firm is obtained by integrating over

A. Similarly, the stock market value of a triopoly firm in state y is given by

W, =[5~ {F (A) [fOA (fotﬁye*”dT + ftAer*”dT) %dt + e*”AVZ}
+(1— F(A)) [ JBmedr + e—mvy} } g(A)dA,

-2 (_r B rtp (_r B
T Artp <r+,u7TZ/T + r+,u‘/Z> + Ar+u (rJruﬂ-y/T + r+,u‘/;/>

11



where F'(A) is the probability of a shock having occurred before the next
bidding round. W, is a weighted average of profit flows before and after the

shock, taking into account that there may be a merger in any state.

2.1 Equilibrium

Our main focus is to delineate the conditions under which there exists an
equilibrium where (i) firms do not merge prior to the shock,’ and (ii) there
is a merger race subsequent to the shock. Working backwards, our analysis

starts with the equilibrium in case the triopoly remains after the shock.

Equilibrium Subsequent to Shock Lemma 1 (in Appendix A) describes
the equilibrium in case the triopoly remains after the shock has occurred.
Firms do have an incentive to merge in state z, since mergers are assumed
to be profitable, ie 7} /2 > w,. But there is also an additional motive for
merger. If it is better to be an insider than an outsider, ie 77/2 > 7,
firms bid for their rivals also to avoid becoming an outsider themselves. This
preemption motive is especially strong when firms expect their rivals to bid
soon (p is high). In fact, if

(2 —m) + A (72 —7) 320, (7)

there is a merger race, and a merger occurs as soon as possible.”

6In fact, the whole point of including a state prior to the shock in the model is to
ensure that the market will be in a non-merged state (triopoly) for a non-negligible period

of time.

t%If instead it is significantly better to be an outsider, reversing inequality (7), firms
delay their merger proposals and thereby forego valuable profits, since they hope other
firms will merge instead — much like a war of attrition.

12



Equilibrium Prior to Shock Prior to the shock, the decision problem
facing the firms is related to the problem of optimal investment timing and
real options (see Dixit, 1992). In state y, there is a value in waiting to acquire
another firm. Since a merger is profitable in state z but unprofitable in y, the
optimal time of merger is at the time of the shock. Due to the lack of merger
partners, however, there may be competition to participate in a merger, and
waiting may entail the risk of becoming an outsider.

Lemma 2 (in Appendix A) describes the equilibrium prior to the shock.
Since 7T;_ < 2m,, the only reason to merge already before the shock would be
to reduce the risk of becoming an outsider in a merger following the shock.® In
fact, if inequality (7) is fulfilled, and there is a merger race after the shock, the
firms’ incentives prior to the shock are determined by the expected waiting
time until the shock will occur, ie by A\. When the likelihood of a shock is

sufficiently small, that is if

A S ANoMergera (8)

where Anonrerger 1S defined in the Lemma, there exists a no-merger equilib-
rium. In this case, firms put a large weight on the immediate cost of merging
(the merger reduces profits prior to the shock) and a small weight on the

future gain (the value of becoming an insider rather than an outsider).’

8In the lemma, we also assume that 7'(';'_ /2 < 7, to eliminate equilibria where firms
merge for the sole reason that it is better to become an insider than an outsider in y. For
an extensive discussion of such preemptive motives, see Fridolfsson and Stennek (2000).

9Lemma 2 also demonstrates that when the likelihood of the shock is sufficiently large,
A > ARace, there exists a merger race equilibrium. In this case, firms put a large weight
on the future benefit and a small weight on the immediate cost of merging (taking into
account that the relevant alternative to the merger is to become an outsider already before
the shock). For intermediate values of the hazard rate, there is a merger hold-up equilib-
rium. Note that if Ayorserger < ARace, there exists a unique symmetric Markov perfect
equilibrium for all A\. Otherwise, all three types of equilibria exist for the intermediate
values of A. Finally, Lemma 2 demonstrates that if inequality (7) is reversed, ie if it is

13



Outsider’s stock
market value

[

> time

Figure 1: The evolution of the outsider’s stock market value.

3 Why Rivals’ Returns Fail to Identify Com-
petitive Effects

When there is a merger race subsequent to the shock (inequality 7), but firms
do not bid prior to the shock (inequality 8), the outsider’s stock market value
is given by W, prior to the shock, W, in the intermediate period between
the shock and the merger, and W_ subsequent to the merger. A possible
evolution of the stock market value is depicted in Figure 1. The exact values,

computed in Lemmas 1 and 2, are given by

W, = x5 /r + 35 (/v + o (7 +72) f3r)

WZ = ri,uﬂ-z/r + riu (,ﬂ-z+ + W;) /3Ta (9)
W, =mn_/r

better to be an outsider subsequent to the shock, firms will not bid prior to the shock.

14



Note that W, gives some weight to the pre-merger profit level, 7,. Since a
merger is anticipated and each firm becomes an acquirer, target or outsider
with equal probability, W, also gives some weight to the average post-merger
profit level in the market, (77 + 7;") /3. The weight on the post-merger profit
level is determined by the speed of the merger process, p. Furthermore, note
that W, gives some weight to the profit level prior to the shock, m,, but
also to the profit level subsequent to the shock, taking into account merger
anticipations.

We denote the change in the outsider’s stock-market value at the time of
the merger announcement by AW™eeer = W/~ — 1¥/,.10 The central question
is how AW™s" relates to the change in the discounted sum of the outsider’s
profits caused by the merger, ie (7, — m,) /r. The profit effect is positive if

the merger is anti-competitive, and negative otherwise.

Proposition 1 Assume there to be a merger race subsequent to the shock
(inequality 7), but that firms do not bid prior to the shock (inequality 8).
Then,

AT merger — Tiu (7Tz_ — 71'2) /’r‘ — ﬁ% (772_/2 — 7Tz_) /T.
~—— h g

TV
profit effect out-of-play effect

All proofs are relegated to Appendix A.
The proposition provides a conditional equilibrium foundation for the use

of rivals’ returns to identify the competitive effects of mergers.

Corollary 1 (a) The change in the outsider’s stock-market value, at the
time of the merger announcement, identifies the profit effect, ie AW™9¢" =
(rm; —m,) /r, if firms react very slowly to changing market conditions, ie

z

pn— 0.

Due to the simplicity of our model, the merger and the merger announcement occur
at the same time, and we assume the length of the event window to be negligible.

15



Intuitively, the share prices before the merger (but after the shock) assign
a large weight to the pre-merger profit flow in state z, ie W, ~ =, /r, since
a merger is expected in the far future. Since the post-merger share-prices
are determined by the post-merger profit flow, the change in share-prices
reflects the profit effect. Note that this result also conforms with the common
interpretation of event studies, since the merger announcement comes as a
complete surprise (in the sense of information theory) to the market.!! 2
In general, there are two sources of mis-specification. The first mis-

specification is that even if share-price movements include a profit effect,

T
T+

ie (m; —m,) /r, this effect is discounted by < 1. Since the merger is

partially anticipated, a fraction of the change in profit is incorporated into
the share price already prior to the merger, and the change in the market
value is biased towards zero. As this bias has been discussed in the litera-
ture on conditional event-study methods (Acharya, 1988 and 1993; Eckbo,
Maksimovic and Williams, 1990; Prabhala, 1997), we do not dwell on it here.

The second mis-specification is the out-of-play effect. When it is better
to be an insider than an outsider, firms compete to participate in the merger.
With rational expectations, the pre-merger value of the outsider is high, since

it reflects the possibility of becoming an insider. Once the merger has been

announced, this possibility is eliminated, and the outsider’s share price tends

Tn fact, it can be shown that the correct measure of the surprise evoked by the oc-
currence of an event having probability ¢ is given by S (¢) = —Ingq. (The result follows
from two axioms, namely that (i) S is decreasing in ¢ and that (ii) S is additive over
independent events.) Since the probability that a merger will be announced within 7 time
units is fOT g (A)dA =1— e "7 the merger announcement comes as a complete surprise
if firms react very slowly to the shock, ie lim, o S (1 — e #7) = oo.

12That the merger announcement comes as a complete surprise does not guarantee that
an event study identifies the profit effect, however. A merger comes as a surprise to the
market also if firms respond very quickly to the shock (u is very high), but the shock itself
is unexpected (A is very low). In this case, however, rivals’ returns will not identify the
profit effect.

16



to be reduced. Expressed differently, the merger announcement informs the
stock market that the outsider lost the race to participate in the merger, and
that the outside firm is now out of play.

While Proposition 1 identifies the determinants of the evolution of the
outsider’s stock market value, it does not state which is the dominating
effect. However, by way of example, it is easily proved that the outsider’s

profit and stock market value may move in opposite directions.

Corollary 1 (b) An anti-competitive merger may reduce the stock market

value of a competitor.

The Corollary provides a possible reconciliation of the diverging empirical
evidence on the welfare effects of horizontal mergers.

To construct a simple example, we consider a linear homogenous good
Cournot triopoly, with a fixed amount of capital in the market (see the
proof of the Corollary). A merger gives the insider an opportunity to reduce
the marginal cost, eg by integrating their plants, transferring knowledge or
specializing production. To realize these synergies, the firm must invest in
restructuring, however. Depending on the size of the marginal cost reduction,
the merger is anti- or pro-competitive. To conform with the stylized fact
that aggregate merger activity is pro-cyclical (Weston, Chung and Hoag,
1990), we let an increase in demand trigger the merger. Only after demand
has been increased does the reduction in marginal cost motivate the cost of
restructuring. Firms are assumed to respond quickly to the shock (u high) so
that W, reflects expectations of the merger. Assume the merger to be anti-
competitive, ie 7, > m,. The competitor’s stock market value is nevertheless
reduced if being an outsider is significantly worse than being an insider. To

construct this example, the reduction in marginal cost must be sufficiently

17



large to make it better to be an insider than an outsider, but sufficiently

small to guarantee that the merger is anti-competitive.

3.1 Event Windows

So far, we have only discussed the change in value at the point in time of
the merger announcement. In practice, the change is measured over a short
period of time around the event. This creates an additional complication,
namely that there is a positive probability that the shock is included in the
event window, in which case the observed change is AWW/™merser 4 AJy/shock —
(W, = W,)+ (W, —W,), but also that it is not, in which case the observed
change is given by AW™s = W~ — W, as before. The shock will be

included in an event window of length w with probability

G(w/2) =1— e Hw/2), (10)

as shown in Lemma 3 (in Appendix A). This probability is determined by
the length of the event window (w), relative to the expected time between

the shock and the merger (1/p).

Proposition 2 Assume there to be a merger race subsequent to the shock
(inequality 7), but that firms do not bid prior to the shock (inequality 8).
If the shock is included in the event window, the observed change in the

outsider’s stock-market value is given by

A r+p

AWmener AWk — (1= Aol (x] —w) fr— 2ot (w2 - ) Jre
———— ~- d
profit effect out-of-play effect

+xg(me —my) /7.
—_——

trigger effect
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The change in the share prices now also includes a trigger effect, which cap-
tures the effect of the change in the market conditions provoking the merger.
It is measured by the change in triopoly profits, ie (7, — 7,) /r. Whether the
trigger effect tends to increase or decrease the outsider’s share prices depends
on the nature of the shock. For example, the trigger effect will be positive if
the merger is triggered by an increase in demand.!?

It is easily demonstrated by way of example that:

Corollary 2 (a) A pro-competitive merger may increase the stock market

value of a competitor.

Corollaries 1 (b) and 2 (a) demonstrate that there does not exist a simple
relation between changes in the outsider’s stock market value and the com-
petitive effects of a merger. As argued below, however, the problem with the
trigger effect may not be severe, if the use of abnormal returns is an effective
way of controlling for confounding events.

To construct an example, assume the market to be described by the same
Cournot model as in Corollary 1 (b). Consider a pro-competitive merger, ie
a merger reducing the competitor’s profit, 7, < m,. The competitor’s stock
market value is nevertheless increased if the shock increases (triopoly) profits,
and if this increase is larger than the reduction in profits as a result of the
merger, assuming that the shock was unlikely to occur in the near future (ie
a low \).

One of the advantages with event studies is that share prices need only be

observed during a relatively short event window. The event under study may

BIntroducing an event window does not affect Corollary 1 (a). When firms respond very
slowly to the shock (u — 0), an event study at the merger announcement identifies the
competitive effect, since in this case the shock will not be included in the event window,
and AWmerser = W~ — W, with probability one.
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thus be isolated from other events affecting the firms’ performance. It may be
conjectured that the trigger-effect will disappear, if the event window is made
small (w — 0) so that the shock is excluded from it with high probability.
This conjecture is proven correct in the present model, as revealed by a
comparison between Proposition 1, where the shock is excluded from the
window, and Proposition 2, where it is included. Surprisingly, however, such

a reduction of the event window may be counter productive.

Corollary 2 (b) If the triggering shock is excluded from the event window,

the weight on the profit effect is given by r_:ﬂ =1- 7-/:7’ which is lower

than the weight on the profit effect in case the triggering shock is included, ie

) .
Arr4p

To understand this result, note that the change in value at the time of the
shock is
AWtk = 1, — T, = o [(ﬂ'z —my,) + ;’j—u (7 +m, —3m,) /3| /r.
(11)
The second term captures the fact that the market is informed that the

merger is now more likely to occur in the near future. It can be decomposed

into two terms,
(nf +m; =3m) /3= (n —m) + 3 (nf/2—72), (12)

ie the increase in profit if the firm were to become an outsider, plus the
additional increase due to the possibility of becoming an insider rather than
an outsider. Thus, adding AW®hok to ATWmereer (given in Proposition 1)
increases the weight on the profit effect and reduces the (negative) weight on

the out-of-play effect. Intuitively, by not including the shock in the window,
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we only observe the expectations to become an insider burst. Including the
shock, we also observe the formation of (part of) these expectations. The
second effect partly offsets the first, thereby reducing the weight on the out-

of-play term. In contrast, the shock reinforces the profit effect.

3.2 Robustness of the Out-of-Play Effect

Symmetry The out-of-play effect crucially hinges on the assumption that
the market anticipates a merger, but is uncertain about the allocation of the
roles of acquirer, target and outsider. There are good reasons to believe that
uncertainty about the allocation of roles in an anticipated merger is a robust
phenomenon. When it is better to be an insider than an outsider, there does
not exist any asymmetric equilibria with a predetermined allocation of roles.
If a firm were to be selected as outsider, its stock-market value before the
merger would be lower than the other firms’ values, implying that this firm
would be the best buy.

Uncertainty about the allocation of roles also survives the introduction of
asymmetries between the firms (Fridolfsson, 2001). In this case, the market
may have partial information about the likely target and the likely acquirer,
but the remaining uncertainty about roles still implies an out-of-play effect.
For mergers that are expected with a high probability, the effect will be
small, but for mergers that are expected with a low probability the effect will
be large. The out-of-play effect will be absent only if firms are sufficiently
different so that the allocation of roles in equilibrium is done with certainty.!*

If firms differ to a sufficient extent, the equilibrium allocation of roles

14 A concrete illustration of why the out-of-play effect is not a knife-edge result is if there
is a marginal cost synergy only if firms A and B merge. Then, the profit motive for A
and B to merge would be larger than in other mergers. But firm C may have a strong
preemption motive for acquiring one of the rivals first.
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may be certain, however. For example, in the battle between Vodafone and
Cingular to take over AT&T Wireless, other potential acquirers, eg NTT
DoCoMo, were reported to have withdrawn from the battle. In such a case,
event studies may simply focus on the firms which are not potential targets

or acquirers to assess the competitive nature of the merger.

Bidding technology We have assumed that bidding opportunities arise
exogenously for the firms with hazard rate p. This assumption is interpreted
as a reduced form, ie as the outcome of a symmetric equilibrium in some
non-cooperative game where firms choose their p;’s.

In a more complex model where firms choose different "bidding intensi-

" eg as a result of different managerial efficiency, losing a merger race

ties,’
may work as a signal to the market about inferior efficiency and, thus, result
in an additional reduction in the outsider’s stock market value.

We have also assumed the expected time before the first bid to be the same
as the expected time before the second bid. Our results would not change
if we instead assumed the first bid to be followed by a fast Rubinstein-Stahl

bargaining game between the acquirer and the target. Only the distribution

of the surplus between the two insiders would be affected.

Private information We have assumed the firms and the stock market
to have the same information about eg merger efficiencies. In the presence
of private information, the exact form of the firms’ objectives becomes im-
portant. If firms maximize their expected discounted future profit stream,
given their own superior information, at least one new aspect arises, namely
that the merger announcement will contain information about the size of the
efficiency gains. If firms maximize their stock market value, ie the expected

discounted future profit stream, given the publicly available information, sig-
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nalling efficiency gains may even become a motive for merger.

Investor risk preferences The equilibrium stock market value of a firm
has been assumed to equal the expected discounted value of future profits.
Since there is uncertainty about the exact timing of a merger and about the
allocation of roles in a future merger, the investors’ risk-preferences may be of
importance. In the present paper, however, we assume firms to be identical.
Therefore, investors can insure themselves against risk associated with the
allocation of roles, simply by holding a portfolio with equal amounts of the
three firms.

An interesting issue for future research is to investigate whether the un-
certainty about roles will reduce equilibrium pre-merger share-prices in case
firms are asymmetric and investors risk-averse. If so, the merger announce-
ment will be associated with an additional effect on share prices related to

the resolution of the risk in the allocation of roles.

4 Potential Solutions

While Propositions 1 and 2 identify three sources of mis-specification in event
studies of rivals’ returns, the conclusion that stock market evidence cannot be
used to detect the competitive nature of mergers is certainly premature. For
instance, Banerjee and Eckard (1998) were aware of out-of-play effects before
us, and even attempt to control for them. Defining the first rumor of the
merger in the business press as the event (rather than the merger announce-
ment), they make it unlikely that the consolidations were anticipated. In
section 4.1, we argue that the merits of this first-rumor methodology depend
on the exact contents of the rumors.

Moreover, Corollary (b) to Proposition 2 does not imply that event win-
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dows should be made long. Using a short event window still has the advan-
tage of reducing the effect of confounding events. The Proposition suggests,
however, a new consideration in the choice of the length of the event window,

and in section 4.2 we further discuss the pros and cons of long event windows.

4.1 First Rumor

Rumors with uncertainty about roles First, consider the case when
the first rumor creates anticipations about a merger, but the allocation of
roles remains uncertain. To analyze the role of such a first rumor, we model
it as an "information shock." Let there be an initial state = where firms’
profits are the same as in state y, but where the agents are unaware that the
market may be hit by a shock to profits. At the time of the information shock
(transition from x to y), all agents learn that a market shock (transition from
y to z) will occur in the future. The stock market value of a triopoly firm
in state z is given by W, = m,/r, since the stock market does not anticipate
any market shock or merger.!> After the information shock, the firms’ stock
market value is given by W, defined above. We continue to assume there to
be a merger race subsequent to the market shock, but that firms do not bid
prior to the shock.

Assume now that an event study of the rival’s returns is carried out at the

first rumor, and that the market shock is not included in the event window.

5For simplicity, we also assume agents in @ to be unaware of the possible transition to
y. We have, however, worked out a model with rational expectations also in z, assuming
common knowledge of a constant hazard rate A’ & 0 to enter state y. As the more complex
model delivers the same results, it is not used here.
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Then,

AWrmer — W, — W, = 35 | (. — m,) + o (nl 7o = 3m) /3] /T,
(13)
is observed, which does not capture the competitive effects of the future
merger. Rather, this difference captures the newly formed expectation that
a shock will affect profits in the future, and that a merger (with unknown
roles) will change the aggregate industry profits in an even more distant

future.

Rumors about a specific merger Next, consider rumors that a specific
merger is likely to occur. In the absence of any previous rumors of a merger
(with uncertainty about the allocation of roles), an event study at the time
of the rumor will not be affected by any out-of-play effects. A problem with
this method is that a trigger effect will be included, in case confounding
events are not efficiently controlled for. Moreover, if the presumption is false
(ie there have been previous rumors of a merger with uncertainty about the
allocation of roles), the first-rumor method will include an out-of-play effect.

In fact, an event study at the time of the merger announcement may
be preferred. It will, with certainty, not include an out-of-play effect, ie no
presumptions are needed. Another advantage of running the event study
at the announcement is that it is unlikely to include a trigger effect, if the

window is short.'6

16Banerjee and Eckard argue that their method works in their particular sample, since
there are only insignificant movements in the share prices in the two months before the
event, indicating that no anticipations were formed in that period. This test is not con-
clusive, however, since other event studies find evidence of anticipations being formed
over much longer periods than two months (see eg Bradley, Desai and Kim, 1983, and
Asquith, 1983). Moreover, substantial empirical evidence indicates that some mergers
are unprofitable and may solely be motivated by preemption (Fridolfsson and Stennek,
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The general conclusion from this discussion is that event studies are sensi-
tive to the exact anticipations and uncertainties present in the stock market
prior to the merger. This suggests that the tests must be adapted to the

special circumstances in each different merger, and each different outsider.

4.2 Long Windows

There is, however, a possibility of eliminating the out-of-play effect by car-
rying out an event study of rivals’ returns with a sufficiently long window to
include all three events, ie first rumor, market shock and merger announce-
ment. Consider again the case when the first rumor creates anticipations
about a merger, but the allocation of roles remains uncertain. The observed

change over the extended window is then given by
AWmerger 4 AJJ/shock 4 Apj/rumor (7r* — 7TZ) Jr+ (m, —m,) /r.

4
N

(14)

TV Vv
Profit effect Trigger effect

Even though the out-of-play effect is absent from equation (14), the profit
effect is still not identified, due to the trigger effect.

The trigger effect is an instance of the classical statistical endogeneity
problem. Since there is an unobserved variable (eg the level of demand) which
is correlated with the explanatory variable (ie the occurrence of merger), the
latter will be correlated with the error term. Using a measure of cumulative
abnormal return (CAR), defined as the actual return of the security over the
event window minus the normal return of the firm over the event window
is a commonly used technique for separating out confounding events. The

normal return, defined as the expected return without conditioning on the

2000). For these mergers, the share prices for both insiders and outsiders are reduced
when anticipations are formed.
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event taking place, may eg be estimated using a linear model relating the
return of the security to the return of the market portfolio (see eg MacKinlay,
1997). It is easily seen that this methodology can also be applied in the
present context. Assume that the control firms (in the market portfolio) are
affected in the same way by the shock as the outsider, ie 7, — 7, = m, — 7,
then the change in the market portfolio, at the time of the information shock,
is given by ATrumor — Wy —W, = ﬁr (m, — my,), at the time of the shock it
is given by AWshock — |}/, — Wy = 35 (7. —m,), and it is unaffected at the
time of the merger announcement, AWWmerger — (0. Thus: Assume there to
be a merger race subsequent to the shock (inequality 7), but that firms do
not bid prior to the shock (inequality 8). Then, an event study of the rival’s
returns with a sufficiently long window to include both the first rumor and

the announcement will observe

ATymerser A Jj7shock | Aprrumor _ A merger _ A Jj7shock _ A pf7rumor (7Tz_ — ) /r.
(15)
Thus, the competitive effect of the merger is identified.

We see this result as a mere "proof of principle," however. In case measur-
ing abnormal returns succeeds in eliminating the trigger effect, using a long
window (equation 15) is clearly preferable to using a short one (Proposition
1). Otherwise, there is a trade-off depending on the relative strength of the
out-of-play effect and the trigger effect. While measuring abnormal returns
may be useful for eliminating eg variations in the economy wide investment
climate, there is no guarantee that comparisons with the market portfolio
eliminate the effects of the shocks triggering a merger, since such shocks may
be specific to the product and the geographical market where the firms op-

erate. A possible way out of this problem is to compare the outsider’s stock
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market value with a more narrow sample of firms operating on the same
product market or the same geographical market. The additional problem
is then to ensure that these control firms are not themselves exposed to an

externality from the merger.

4.3 Corporate Customers

More recently an alternative event study approach has been devised to iden-
tify competitive effects. The idea, initially proposed by Mullin, Mullin and
Mullin (1995), is to investigate the wealth effects on corporate customers.
This development is important for two reasons. First, it offers an alterna-
tive approach which appears to focus more directly on mergers’ competitive
effects. Second, by including both rivals and customers in the same sample,
the rivals’-returns-methodology may be validated; this is still important since
not all firms sell to corporate customers.

Using this method, Fee and Thomas (2004) and Shahrur (2005) demon-
strate that rivals’ share prices on average are increased at the merger an-
nouncement, but that the effects on customers are insignificant. They con-
clude that the evidence is suggestive of in-play effects, thus reinforcing the
critique of the rivals’ returns method. The same basic idea could potentially
also shed some light on out-of-play effects. A pattern consistent with the
presence of such effects would be if rivals earn negative returns in subsam-
ples where corporate customers do.

It should be noted, however, that also event studies on corporate cus-
tomers may fail to capture a merger’s competitive effects. When corporate
customers use the merging firms’ product as an intermediate good, they of-
ten compete against each other in a downstream market. If the demand in

this latter market is inelastic, a higher input price may induce the corpo-

28



rate customers’ to charge higher markups and thereby increase their profits

(Kimmel, 1992).17

5 Conclusion

We show that anti-competitive mergers may reduce competitors’ share prices,
despite increasing their profits. Thus, we provide a possible reconciliation of
the diverging empirical evidence on the welfare effects of horizontal mergers.

One condition for this phenomenon is that mergers both reduce compe-
tition and generate efficiencies, and that the net effect is to increase rivals’
profits while still increasing the participants’ profits even further. In the equi-
librium of the acquisition game, firms compete to acquire their competitors.
The stock market is efficient and the pre-merger share prices reflect antici-
pations of a merger, but uncertainty about the merger participants remains.
When one merger occurs, the market is informed that other alternatives be-
come impossible, that is, the merger announcement informs the market that
formerly potential targets and acquirers are now out of play.

Our critique of event studies of rivals’ returns is not of academic interest
only, since the results are used in the public debate to evaluate merger policy.
The question is whether competition authorities can identify and prohibit
anti-competitive mergers, while clearing pro-competitive ones? Much of the
evidence has been interpreted to be consistent with the efficiency hypothesis.
Thus, Eckbo and Wier (1985) argue that “all but the 'most overwhelmingly
large” mergers should be allowed to go forward.” Neven and Roller (2002)
study the first ten years of EU merger control and show that the European

Commission has allowed several mergers, even though the rivals’ returns sug-

17This observation also implies that corporate customers’ testimonies in antitrust cases
may be misleading as emphasized by Farrell (2004).
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gest them to be anti-competitive. They also suggest possible policy reforms
to address this issue.

There are many good reasons for continuing to use event studies. Stock
market data are readily available, and can be used to evaluate mergers be-
fore competition authorities intervene; they may even be used to assess the
competitive effects of proposed mergers that were later blocked and thus,
never occurred. One must also bear in mind that the alternative methods
for assessing the same issues are not devoid of problems. For this reason,
we have also demonstrated how the out-of-play effect may be eliminated by
an adaptation of the methodology, combining evidence from the first rumor

with evidence from the merger announcement.
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A Proofs

A.1 Lemmal

Lemma 1 Consider the set of symmetric Markov perfect equilibria in a sub-

game starting after the shock has occurred. There is a merger race equilibrium

iff v (72 =) + J (7 /2 = 77) /3 = 0; otherwise, there is a merger

hold-up equilibrium. In case of a race, the pre-merger share price is given by

W. = |s5m + 5 (nd +70) /3] /7, and otherwise by W. = = /2r.

Proof: The proof of Lemma 1 is constructed essentially using two expressions.
Condition (1) describes the acquisition-game equilibrium, defining p, as a
function of W, and the oligopoly profit levels. Equation (5) describes the
stock-market equilibrium, defining W, as a function of p, and the oligopoly
profit levels.

First, consider a merger race equilibrium in state z, ie p, = 1/2. Then,

by equations (2), (4) and (5):

W, = |:HT_M7TZ + 25 () /3] Jr.
By condition (1), there is a merger race iff W} > 2W, or, equivalently,
(/9 +/9 o~
r+#(ﬂz/2 7TZ)+;+P_#(7TZ/2 7TZ)/3ZO

Second, consider an equilibrium with hold-up in state z, ie p, € (0,1/2).
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Then, by condition (1) and the definition of W,
W, =nt/2r,

which is used to eliminate W, in (4) and (5). Inserting the value of V, into

_ 3r ¥ /2—n,
2u \7d/2—m2

when 71 /2 # n_. Note that p, > 0 iff 7} /2 < 7, since 7} /2 > .. More-

over, if 7§ /2 < 7, then p, < 1/2iff = (77 /2 —m.) + 4 (nF /2 — 7)) /3 <

equation (5) and solving for p, yields p, = ) in the generic case

0. Note that this condition is the reverse of the condition for the existence
of a merger race equilibrium.
Third, consider an equilibrium with no mergers in state z, ie p, = 0.

Then, by equations (4) and (5):
W, =m,/r.

A merger does not occur iff W < 2W,, or equivalently 7} < 2., thereby

violating the assumption that mergers are profitable in state z. QED.

A.2 Lemma 2

Lemma 2 Assume that 7ry+ /2 < m,, and consider the set of symmetric

Markov perfect equilibria in state y.

1. Assume there to be a merger hold-up equilibrium in state z. Then, no

merger occurs in state y.

2. Assume there to be a merger race equilibrium in state z. There exists
two threshold values Anorerger > 0 and Apgee > 0 such that: there is a

no merger equilibrium in state y iff X < Anomerger; there is a merger
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race equilibrium in state y iff A > ARace; there is a merger hold-up equi-

librium in state y iff X € (ANoMergers ARace) 0T A € (ARaces ANoMerger)- If

there is a no merger equilibrium iny, W, = [/\Hﬂy + 52 (H#WZ + 2 (4 7) /3)] r.
Proof: The basic idea in the proof of Lemma 2 is the same as in the proof
of Lemma 1, but the algebra is less transparent. Condition (1) describes
the acquisition-game equilibrium, defining p, as a function of W, and the
oligopoly profit levels. Equation (6) describes the stock-market equilibrium,
defining W, as a function of p, and the oligopoly profit levels. The most
important difference to the proof of Lemma 1 is that firms’ stock-market
values in y, ie W, are also a function of the equilibrium in state z, since
V. enters equation (6). To overcome this difficulty, we start the proof by

rewriting equation (6) in the following way

W, = 2-W,

Arp
+ﬁi—u {rwﬁy/r + [3py (5 (my + 7)) + rix (75 +72)) + (1= 2py) W, ] } ,
(6)

where we have used equation (3), noting that the first term in (6) equals

3 +T 377 W as well as equations (4) and (5).

Proof of point 1: By Lemma 1, W, = 7} /2r and

(7 /2 = m)+7 (7 /2 —70) /3 <

T+;L 4+

0, when there is a hold-up equilibrium in state z. Note that the inequality
implies that 7 /2 — 77 <0, since 7} /2 > =,.
First, consider an equilibrium with no mergers in y, ie p, = 0. Since

W, =« /2r, equation (6’) may be rewritten as

Wy = [)\+T )\Jrr QP /2} / (16)

According to condition (1), no merger occurs in state y iff W; < 2W,, or
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equivalently 7T < 2m,, which is fulfilled by assumption.
Second, consider a merger race equilibrium in state y, ie p, = 1/2. Since

W, = n} /2r, equation (6’) may be rewritten as

W, = >\+r+u T /2r + e /T

<+X1%I;[T+A( Y +_Wy) +_rik(ﬁj-+-ﬁz)}/3ﬁ

(17)

According to condition (1), there is a race in y iff W5 > 2, or equivalently

i (2 = my) 4y (72 = wl) 2 =3 (w2 = my ) v/

This inequality is not fulfilled (since 7,/ /2 < 7, 7} /2 < 7 and 7, /2 < 7,),
thereby implying that a merger race equilibrium does not exist.

Third, consider an equilibrium with hold-up in state y, ie p, € (0,1/2).
Then, by equilibrium condition (1) and the definition of W,

W, = -

T [2r + 257 /2, (18)

r4+A y r—l—)\ T,

which is used to eliminate W, in (6’). Since W, = x/2r, solving for p, in

(67) yields

p — 37’ 7Ty/2 Ty
Y 2/14 T+)\(7ry/2 Ty )Jrri)\( ;r/Qfﬂ.;)v

for the generic case when r (7 /2 — ) + A(nf/2—7.) # 0. Note that

py < 0, implying that a hold-up equilibrium does not exist, since W; /2 < my,

— + —
mr /2 <m, and 7} /2 < 7.
] . + —
Proof of point 2: By Lemma 1, W, = . /r + 2 (7 +77) /3r and
i (/2 = m) + 2 (nf /2 = 77) /3 = 0, when there is a merger race equi-

librium in z.

First, consider an equilibrium with no mergers in state y, ie p, = 0.

39



Since W, = . /r + 5 (7 T+ ;) /3r, equation (6’) may be rewritten as
Wy: |:/\L+7"7Ty+)\—)i\-r (r—i—p, Z+r+u( +7Tz_) /3)] /T . (19)

According to condition (1), no merger occurs in state y iff W; < 2W,, or

equivalently

rix (/2 = m) + s [ (/2 =) + sl (/2 - ) <0
fr(ﬁy /277ry) )
ﬂj/2f7rz)+7ﬁ—“(7rj/277r;)/3

& A S >\NOMe7"ger = L(
r+p

b (/2= m ety (e /2= ) 3>
(w2 - )

0 when there is a merger race in z (1n the non-

Ao (nf /2= 77) /3 =0, let ANonerger = +00).

Second, consider a merger race equilibrium in state y, ie p, = 1/2. Since

W, =

7. /r + L= (7F + ) /3r, equation (6’) may be rewritten as

T+;L 4+

_ A
Wy T ATt |:T+M T2+ ?JrLM (ﬂ-z (e ) /3} /T T 3 >\+T+# /T (20)
I _ A _
+)\+r+u [7"-{-)\ (7-(-; + 7Ty) + r+A (ﬂ-j + e )] /3’/‘

According to condition (1), there is a merger race in y iff WJ > 2W,, or

equivalently

s L (/2 =) + 25 (n /2 = )] /3
b (m 2= m) + 52 [ (/2 = ) + 2 (e /2 - 7 /3] 2 0

& AN+ BA+C >0,
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where

=@ 2-—m)+ s (7 /2—70) /3
B=rA+r(nf/2—m) +p(f/2—77)/3

C=r@r+p) (rf/2—m,)/3.

Note that the second-order polynomial in A is convex (since A > 0 when
there is a merger race in z) and strictly negative when A\ = 0 (since C' < 0).
The polynomial thus has a strictly negative and a strictly positive root, and
consequently the inequality is fulfilled for A > 0 iff A\ > Aggce, Where Aggee is
the positive root.

Third, consider an equilibrium with hold-up in state y, ie p, € (0,1/2).
Then, by equilibrium condition (1) and the definition of W',

Wy = [Fxmy + sl /2 (21)

which is used to eliminate W, in (6"). Since W, = m. /r+42 (v +77) /3r,

solving for p, in (6) yields p, = N/D where

N==3[r(mf/2=m) + A (F5 (xF /2= m) + 753 (/2= 7))

r+u
D:2,u[rj/\ (75/2_W5)+rix(ﬁj/2_ﬁg)}

for the generic case when = (/2 — m, ) +-25 (7] /2 — 7)) # 0. It remains
to identify the conditions under which p, € (0,1/2). Assume that D < 0.
Then p, > 0 iff N < 0 and p, < 1/2 iff 2N > D. Note also that N < 0 and
2N > D imply that D < 0. Hence, a hold-up equilibrium exists if N < 0 and
2N > D. Analogously, it may be shown that a hold-up equilibrium exists if
N > 0 and 2N < D, by considering the case when D > 0. Since we have

considered all possibilities (D < 0 and D > 0), a hold-up equilibrium does
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not otherwise exist. Finally, note that

N<0<:>)\>)\NoMerger
2N > D & AN+ BA+C < 0E X < ARaces

where A, B and C' are defined as above. Hence, there is hold-up in y iff
)\ S ()\NoMergera )\Race) or )\ S ()\Racea )\NoMerger)- QED

A.3 Lemma 3

Lemma 3 The probability that the shock is included in the event window is

G (w/2).

Proof: To compute the probability that the shock is included in an event
window of length w, note that the event window starts at ¢ — w/2, where ¢ is
the time of the merger. Let s be the time of the shock, then the probability
is given by Pr{t — s <w/2} = G (w/2), where the cumulative distribution
function G (A) indicates the probability that (at any time) the next bidding

round has occurred within A time units. QED.

A.4 Proof of Proposition 1

The stock-market reaction is given by W, —W,. By equation (2) and Lemma
L,

W, =W, =m,[r— |+ 5 (nf + 7)) /3] /.

Simple algebra yields the desired result. QED.
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A.5 Proof of Corollary 1 (b)

The corollary is proved by way of example. Consider a linear homogenous
good Cournot triopoly where inverse demand is given by p = a — [,Q.
Assume the shock to be an increase in demand, ie 3, > (.. In the triopoly, all
firms have the same marginal cost, denoted ¢ < «. The equilibrium triopoly

profits are given by

If two firms merge, they restructure production, incurring a fixed f, thereby
reducing the marginal cost by d. The marginal cost of an integrated entity is
thus ¢ — d. The equilibrium profits of an integrated insider and the outsider

are given by
(4A+2d)> - f, and

(4A - d)2 ’

+
7TS

Ts = 95,

1
98s
1

respectively. Note that for the outsider to produce a non-negative quantity,
we must have that d < 4A. Furthermore, also note that the merger is anti-
competitive if d < A.

An example of an anti-competitive merger reducing the outsider’s stock
market value is when o« = 10, ¢ = 6, d = 095, B, = 8, B, = 10, f =
2/9, A < ANoMerger and p is sufficiently large. To verify that this example
generates the desired result, seven conditions must be checked. First, the
merger is anti-competitive after the shock, ie 7 > 7., since d < A. Second,
it is better to be an insider than an outsider after the shock, ie 77 /2 > 7,
since 16Ad — 8A? + d?* > 9. f/2. Third, the merger is profitable after the
shock, since the first two conditions are satisfied. Fourth, by equation (7),
a merger race takes place after the shock, since 7} > 27, and 7} /2 >

z

7, . Fifth, the merger is unprofitable before the shock, ie 7T;_ < 2m,, since
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(4A +2d)* /9 — 2A% < B, f. Sixth, no merger occurs before the shock, since
A < ANoMerger- Finally, by Proposition 1, the outsider’s stock market value
is reduced at the merger announcement, since p is sufficiently large and

nf/2 >, . QED.

A.6 Proof of Proposition 2

When the shock is included in the event window, the stock-market reaction

is given by W, — W,,. By equations (2) and (19),

WZ_—Wy:W;/r—[Lﬂij : ( L 7Tz—|——‘u—(7T2——|—7TZ_)/3>]/T.

A1 Ar \ r+p r+u

Simple algebra yields the desired result. QED.

A.7 Proof of Corollary 2 (a)

The corollary is proved by way of example. Consider once more the linear
homogenous good Cournot triopoly in the proof of Corollary 1 (b) and assume
the shock to be an increase in demand, ie 5, > (.. Assume also that the
shock is included in the event window, so that the share-price movements
are given by AWWmereer o AJ/shock 55 in Proposition 2. Note that the merger
is pro-competitive if d > A.

An example of a pro-competitive merger increasing the outsider’s stock
market value is when o = 10, ¢ = 6, d = 1.25, f =2/9, 8, = 10, 8, = 8 and A
is sufficiently small. To verify that this example generates the desired result,
five conditions must be checked. First, the merger is pro-competitive after
the shock, ie 7, < 7, since d > A. Second, the merger is profitable after the
shock, ie 77 > 27, since (4A + 2d)* /9 — 242 > B.f. Third, it is better to

be an insider than an outsider after the shock, since the first two conditions
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are satisfied. Fourth, by equation (7), a merger race takes place after the
shock, since 77 > 27, and 7} /2 > =« . Fifth, the merger is unprofitable
before the shock, ie 7 < 2m,, since (4A + 2d)* /9 — 2A% < 3,f. Sixth, no
merger occurs before the shock since A < Anonrerger- Finally, by Proposition
2, if the positive trigger effect dominates the negative profit effect, and if A
is sufficiently small so that the negative out-of-play effect is negligible, the

outsider’s share price will increase. The trigger effect dominates the profit

effect if (r, — m,) + (77 —m,) > 0. In the numerical example, this condition

is fulfilled since (7TA — d) (A —d) /98, + (1/8. — 1/8,) A*> > 0. QED.
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