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1 Introduction

Cross-border mergers and acquisitions are quantitatively significant phe-
nomena. According to UNCTAD’s (2006) report, in the period 1999-2001
and since 2005, more than six thousand cross-border mergers and acqui-
sitions were undertaken annually. This number only includes successful
mergers; the total number of merger proposals, in the same period, would

have been a much larger number.

Why do merger/acquisition proposals fail? One reason is that a tar-
get firm often has private information on its worth, and that negotiations
cease once either party realizes that they will not be able to agree on the
sale price. However, a target firm’s reservation sale price is influenced by
the bidding firm’s acquisition strategy. Therefore, the bidding firm’s choice
of its acquisition strategy is crucial for a successful merger /acquisition pro-

posal.

This study investigates the optimal acquisition policy of a foreign
firm in an uncertain environment. We restrict our attention to horizontal
investment and consider a foreign firm intending to enter a pre-determined,
single host country market. In order to enter the market, the foreign firm
has to acquire a local firm. We assume that there are two local target firms
in the market. The foreign firm does not know either firm’s cost of pro-
duction. Each local firm knows its own and the foreign firm’s production
cost, but not the other local firm’s production cost. Hence, we analyze
the firms’ behavior in a two-stage Bayesian game. In the first stage, the
foreign firm makes some acquisition offers to local firms. In the second
stage, the Cournot duopoly game takes place. In our model, uncertainty
persists even when firms compete a la Cournot, but we allow all firms to
update their beliefs about their rivals’ production cost with any relevant

information revealed at the acquisition stage of the game.

The focus of the paper is to explore the optimal acquisition strategy
of a foreign firm under incomplete information and to show how different

acquisition strategies influence the outcome of a merger proposal. Under



complete information, the foreign firm would be able to estimate pre-
cisely how much it should offer each target firm to make each of these
firms indifferent between acceptance and rejection. Incomplete informa-
tion, however, weakens its bargaining power. Since it does not know the
target firms’ production cost, it has to take into account that a too low of-
fer may not make any target firm accept the offer. Alternatively, it should
not make an excessive offer to either of the target firms. Furthermore, its
acquisition strategy should be able to gain some information also from
the rival-to-be in order to improve its competitive position in the Cournot

game.

The foreign firm can choose the optimal acquisition strategy from
several take-it-or-leave-it acquisition strategies. For instance, the foreign
firm may make an offer only to a firm of its choice which we refer to as the
one offer policy. Alternatively, it can make sequential offers such that it
randomly picks one of the two local target firms and makes an offer as in
the case of one offer to one firm. If this firm rejects the offer, the foreign
firm will make another acquisition offer to the other local firm which is
the main difference between the one offer policy and sequential offers.
Furthermore, the foreign firm can simultaneously make a merger proposal
to both firms which is the case of simultaneous offers. In this case, if
both firms accept the offer, it randomly picks one of them. If neither firm

accepts the offer, the foreign firm will stay out of the market.

Our main result is that making sequential offers is the optimal ac-
quisition strategy within the set of available take-it-or-leave-it acquisition
strategies. It has the right balance such as it provides the foreign firm
with a fair probability of acceptance and some information about the rival
firms’ profitability. Furthermore, the foreign firm does not pay an exces-
sive acquisition price. The one offer policy is the least preferred acquisi-
tion strategy, although it is the most common approach in the literature
on mergers and acquisitions. In the one offer policy, the foreign firm relies
only on one firm’s decision. If this firm rejects the acquisition offer, the
foreign firm stays out of the market. Moreover, the one offer policy does

not provide the foreign firm with any useful information about the other



firm’s production cost.

We identify three effects determining the relative profitability of
all acquisition strategies: a revelation effect, a competition effect and a
risk component. The local firms signal their profitability by their accep-
tance/rejection of a particular offer, which we refer to as the revelation
effect. We show that the revelation effect increases a firm’s profit when it
successfully signals that it is a low-cost firm, and it decreases the profit of
the firm observing a low-cost rival. A local firm receiving an offer makes
its decision depending on its rejection profit. It may be the case that it
competes against the most efficient firm, the foreign firm, when it rejects
an offer, which we refer to as the competition effect. If a local firm is cer-
tain that it will compete against the other local firm after having rejected
the foreign firm’s offer, there will be no competition effect and its rejection
profit will increase in its signal as the other firm will observe this firm re-
jecting the investor’s offer and will update its priors accordingly. Finally,
a local firm may compete against the foreign firm even if it accepts an
offer, which we refer to as the risk component. All effects are consequences

of incomplete information.

Most of the studies in the literature on mergers and acquisitions
concentrate on firms’ incentives to merge under complete information. For
instance, Salant et al. (1983) study the profitability of a merger of a subset
of firms competing in quantities. In their model, all firms have symmetric,
identical, constant marginal cost. They also assume that if firms agree
to merge, the merged entity will have the same, constant marginal cost;
that is, the merged entity will have the same size as its constituent firms.
Hence, a merger does not lead merging firms to reduce costs, but just to
reduce competition in the industry. They find that firms have no incentive

to merge unless the merger includes 80 per cent of all firms in the industry.

Stigler (1950) argues that firms may benefit from not participating

in a merger when some other firms are merging[| In fact, if a merger

'Hennessy (2000) replaces Salant et al.’s (1983) linear demand assumption with a con-
vex demand and shows that merging firms benefit from the reduction in competition



does not enable merging firms to combine their productive assets and
generate efficiency gains, it may not be profitable if the output of the
merged entity decreases, which increases the industry price| Following
the price increase, non-colluding firms may increase their output so as to
free ride on increasing industry profit. In contrast to Salant et al.’s (1983)
study, Perry and Porter (1985) show that firms may have incentives to
merge and there is no need to include 80 per cent of firms in the industry.
They allow the merged firm to utilize firm-specific assets of its partner
firms and so to increase output at a given average cost. Furthermore, they
find that the price increase may often be sufficient to compensate for the
output reduction of the merged firm. They argue that if the merged firm
is twice as large as each partner, the output reduction is not as severe.
All these studies help to understand under which conditions firms may be
willing to merge without uncertainty. But, they all fail to explain firms’

willingness to merge under some uncertainty.

Firms often make merger decisions under incomplete information
which not only alters their incentives to merge, but also influences the
probability that a merger occurs as well as the probability that an es-
tablished merger succeedsP|ff] There is a high rate of merger failures; see,
for example Banal-Estanol and Seldeslachts (2005). We also often observe
that merger proposals fail, especially when there is incomplete informa-
tion. It is not only about uncertainty, but using inadequate acquisition

strategies as well. In fact, a proper acquisition strategy is important for a

even when there are no cost efficiencies. By allowing for product differentiation and
considering Bertrand competition, Deneckere and Davidson (1985) also show that
mergers of any size are profitable.

2In a Cournot oligopoly, Farrell and Shapiro (1990) investigate necessary and sufficient
conditions for horizontal mergers to raise price. They show that a merger raises price
if it does not generate synergies between the merging firms.

3Qiu and Zhou (2006) study international mergers under asymmetric information such
that local firms have better information on market demand than foreign firms do. They
argue that this information asymmetry generates incentives for firms from different
countries to merge. Banal-Estafiol (2007) also finds that uncertainty may increase
merger incentives and decrease free-riding effects.

4Zhou (2008) studies endogenous mergers under cost uncertainty and shows that merg-
ers occur if and only if uncertainty is large.



successful merger/acquisition proposal. However, in the existing literature
on mergers and acquisitions, firms’ acquisition strategies and bargaining
processes are often oversimplified either by implicitly or explicitly assum-
ing a single offer to a single target only, or by employing an exogenous
bargaining process[’| Hence, this study contributes to the existing litera-
ture by endogenizing the bargaining process and analyzing firms’ optimal

acquisition strategies under incomplete information.

Our study is closely related to Hviid and Prendergast (1993). They
examine the influence of a failing merger proposal on firms’ ex post prof-
itability. They consider a potential merger between two firms and assume
that the firm making the merger proposal does not know the target firm’s
profitability. The merger proposal fails if the offer is less than the target
firm’s profit given rejection (i.e., its profit if it rejects the offer and com-
petes against the bidding firm). They show that an unsuccessful merger
proposal may increase the target firm’s profit. By rejecting the merger
proposal, the target firm signals that it is de facto a low-cost firm. The
firm observing the low-cost rival updates its priors, and hence expects less
profits[’] In their study, the firm making a merger proposal has no choice
except to make a single offer to the existing target firm because there is
only one target by assumption[] In our study, however, we allow the for-
eign firm to choose from various acquisition strategies. Each acquisition

strategy has important implications for both the foreign firm’s merger

’The literature on endogenous mergers includes alternative approaches such as simul-
taneous bidding as in Kamien and Zang (1990, 1991), sequential bidding as in Kamien
and Zang (1993), and sequential voting on mergers as in Rodrigues (2001) and Zhou
(2008).

6Dassiou and Holl (1996), however, consider Bertrand competition and allow for prod-
uct differentiation, and show that information revealed by the target firm rejecting
the merger proposal negatively affects not only the bidding firm, but the target firm
as well.

" Assuming a single target firm simplifies the analysis substantially, yet rules out the
other possible acquisition strategies (i.e., bargaining sequentially or simultaneously
with more than one target firm). Moreover, as discussed later, when a firm adopts
the one offer policy to acquire a target firm—mnot because it is willing to, but because
there is only one target firm—there will be no risk component and/or competition
effect which may have helped this firm to reduce the reservation sale prices of the
target firm(s) and/or to increase the probability of acquiring a target.



proposal and the target firms’ willingness to accept an offer, which we

scrutinize in this study.

The remainder of the paper is organized as follows: we introduce
the model and discuss the one offer policy in Section[3 In Section[3, we
scrutinize the case of sequential offers. In Section[{], we solve the model for
the case of simultaneous offers. We conclude in Section[5 For convenience,

we have relegated some proofs and technical details to the Appendiz.

2 The model

We consider a market which is served by two firms, labeled 1 and 2.
Consumers in this market have quasi-linear preferences which give rise
to the inverse demand function p = a — (¢1 + ¢2) where p denotes the
equilibrium price and ¢; and ¢, are the respective outputs of the two firms.
We assume that a > 2 which guarantees that both firms always want to
produce in equilibrium. The production costs are private information of
the firms, and both firms draw their cost from the wuniform distribution
F(c) = ¢; hence, production costs are distributed between 0 and unity.

Firms compete by quantities.

A foreign firm considers the acquisition of one of these firms in or-
der to enter the market. If the foreign firm successfully acquires a firm, it
will be able to use its technology in this market (Barros 1998; Borek et
al. 2004). We normalize the foreign firm’s production cost to zero which
is common knowledge amongst all firms. Hence, the foreign firm is tech-
nologically superior, and its primary interest is to enter the market by
acquiring a firm. In its best-case scenario under complete information,
both host country firms have sufficiently high production costs; hence the
foreign firm is able to buy out a firm relatively cheaply, and also compete
against a weak rival. Under incomplete information, it has to take into
account that neither firm may accept an offer nor reveal their production
cost truthfully.

Before we turn to acquisition strategies, we have to determine the
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optimal outputs and maximized profits in this market. To this end, we
will be as general as possible and we allow that an acquisition strategy
signals a certain range or even the exact cost of one or both competitors
in this market. Consider firm 1 which maximizes its expected profit II; =
(a — q1 — F1(q2) — c1)q1, where ¢; denotes firm 1’s output and FEj (g2)
is firm 1’s expectation of firm 2’s output. A similar expression holds for

firm 2. The first-order conditions imply optimal output levels:

_E _

g = SBBa (12)
_E _

@ = ¢ 2<2Q1) 2 (1b)

Firm 1 does not know firm 2’s cost, but it correctly anticipates the opti-
mal behavior of the rival firm (i.e., E1Es (q1) = Es(q1) and EyEq (q2) =
E1 (¢2))F|Let Ei(c2) denote firm 1’s expectation of firm 2’s cost; similarly,
Es(cy) is firm 2’s expectation of firm 1’s cost. Note that Fa(c;) = Eq(c2) =
1/2 only if no information has been revealed during the acquisition stage
which should warrant a Bayesian update. Accordingly, firm 1 anticipates
that

a — E2E1 2) — E2 C1
a — E1E2 <q1) — E1<Cg) a— (Z ) ( ) - El(CQ)

E = —
1 (CI2) 9 9

which leads to
a + El(Cg — 2E2(C]_)

B (0) = ) 7 (22
Ei(g) = a+E2(cl)3_ =21C (2b)

Substituting back into yields the optimal outputs as a function of
firm-specific and expected costs which are given by equation :

2a — Eg(Cl) + 2E1 (62) — 361

G = 5 (3a)
2a — Ei(ca) + 2F5(c1) — 3¢
o = 1(ca) - 2(c1) 2 (3b)

8E;E;j (q;), for any i # j, is firm 4’s anticipation of firm j’s expectation of firm i’s
output.



Note that a > 2 guarantees that outputs are positive even if E_;(¢;) =
¢; = 1 and Ei(c_;) = 0 where i = 1,2. Since the first-order conditions

imply that p — ¢; = —p'q; = ¢q;, we can also derive the expected profits:

oo (2a — Fy(c1) +62E1(02) - 301>2 | (1)
0 - (Qa — Ei(c2) +62E2(cl) — 302)2 | (1)

In equation (4)), IT} and I} are firm 1’s and firm 2’s expected profits
in equilibrium, respectively. Note that ¢; and ¢y are firm 1’s and firm 2’s
realized production costs. As is clear in equation , a firm’s expected
profit is positively related to its expectation of its rival’s cost and is neg-
atively related to the rival firm’s expectation of its own cost. Hence, if
the rival firm reveals that it is a low-cost firm, the expected profit of the
other firm decreases, ceteris paribus. Similarly, if a firm reveals that it is
a low-cost firm, its expected profit increases, ceteris paribus, as the other
firm updates its beliefs[]

We use the above model to discuss first the simplest acquisition
strategy of the foreign firm: one acquisition offer to only one of the two
firms—say, firm 1. If firm 1 accepts the offer, the deal is done and firm 1—
the foreign firm—produces in this market with zero cost. Hence, firm 2
observes the acquisition and updates its beliefs about firm 1’s cost such
that Es(c;) = 0. Firm 1—the acquired firm—does not learn anything
about firm 2’s productivity so that E;(cy) = 1/2. According to expressions
and , the expected profits are equal to

9Suppose that firm 1 and firm 2 are the only firms in the market as is the case in
Hviid and Prendergast (1993). According to their model, firm 1 is the bidding firm
and firm 2 is the target firm. Firm 1 does not know firm 2’s production cost; however
its own production cost is common knowledge and normalized to zero (i.e., Ea (¢1) =
¢1 = 0). They show that if firm 1’s merger proposal fails and it learns that firm 2
is a low-cost firm, its expected profit will decrease as is obvious in equation in
our model. According to the main result of Hviid and Prendergast (1993), the target
firm’s expected profit increases following a failed merger proposal. This result is also
obvious in equation as the update of the bidding firm’s beliefs about the target
firm’s production cost means Fj (¢3) decreases, which increases IT;.
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If firm 1 rejects the offer, no acquisition takes place and we might be
tempted to conclude that the game is the same as if no offer had been
made. However, this is not true as the rejection itself conveys information
to the other firm as long as the offer is not trivial such that it is accepted

or rejected by any type.

Let v € [0,1] denote the type of firm, which is indifferent between
acceptance and rejection of this one offer made to this type. In equilibrium,
it should be true that all firms with a higher (lower) production cost than
7 should accept (reject) this offer. We determine ~ below; it leads firm 2
to update its beliefs such that Es(c1) = v/2 < 1/2 because we will show
that only more efficient firms will reject the offer. Firm 1 has no reason
to update its beliefs; therefore Fj(c2) = 1/2. Accordingly, the expected

profits are given by equation @:
2
2a — % +1—3c¢

HT - 6 ) (6&)

1
20 — = +7—3c

I, = 2 . . (6b)

Note that II] decreases with c; which confirms our sorting assumption
that bad (good)-type firms accept (reject) the offer[”] Equation (6)) also
allows us to determine the critical type, v; in equilibrium, the critical type
is indifferent between acceptance and rejection of the investor’s offer. Let

¢ denote the foreign firm’s offer to firm 1 which will be equal to firm 1’s

Y0A bad (good)-type firm refers to the firm operating with a higher (lower) production
cost than the production cost of the firm which is indifferent between acceptance and
rejection of the investor’s offer.

10



profit in the case of acceptance. This profit must be equal to the rejection
profit, denoted IIj, given by equation where ¢; = 7 in equilibrium,
such that

2

v
2a—5+1-3y <4a—|—2—7*y>2

o(v) = 5 = 15

(7)

This indifference condition immediately specifies the acquisition offer of
the foreign firm as a function of the types of the firms which will reject

the offer. Clearly, ¢ decreases with . Furthermore,

5(0) = (2@2—1)2 > o(1) = (4(11;5)2.

¢(0) is the compensation which makes the lowest-cost firm indifferent be-

tween acceptance and rejection (and thus any firm will accept this offer).
The foreign firm may want to play safe and make a completely inclusive
offer, ¢(0), to one firm of its choice. As a result, it acquires this firm with
certainty. However, the cost of playing safe is substantially high. Alterna-
tively, the foreign firm can make a completely exclusive offer, ¢(1), that is,
the compensation which makes the highest-cost firm indifferent between

rejection and acceptance (and thus no firm will accept this offer).

We are now ready to scrutinize the optimal one offer policy. What is
the expected profit of the foreign firm? The foreign firm has to balance an
increased chance of acceptance against the cost of a higher offer. Let IIj
denote the expected profit of the investor which we can write as a function

of ~:

() = (1-7) ((M; - (#)) ®

Note that IIy(0) = 0. The first-order condition is given by equation (9):

aﬂagy) = é(zl +8a(1 —2y) — (22 -21%)) =0 (9)

which leads us to

11



Lemma 1 In the one offer policy, the offer is neither completely inclusive

nor completely exclusive.

Proof.
Ol (v) 7
270N = —(2 1) >0
a,-)/ - 36( a+ ) )
Y
Il (v) Z (1 — ﬂ) < 0 because a > 2.
Oy —1 6 \8 3
[

From equation @, we can derive a closed form solution for the optimal

rejection rate, denoted by v*:

— _
7" = 5= (8a+11 - VBa(Ba+ 1) +37). (10)

The optimal rejection rate given by equation determines the foreign
firm’s offer in equilibrium. We can express the exact functional form of
the equilibrium offer by substituting equation (10} into equation . In
Figure 1], we illustrate the probability of acceptance when the foreign firm

makes this offer to only one of the two firms.

As is clear from Figure [1, the probability of acceptance ranges be-
tween 0.50 and 0.55 and is convex in market size, a. The larger the market
size, the smaller the probability of acceptance. We next show that the for-

eign firm can do better by making sequential offers.

3 Sequential offers

In the previous section, we determined the optimal acquisition offer to
only one of the two firms. In the one offer policy, the investor does not
make any other offer following a firm’s rejection, but it stays out of the
market. This is the most common approach in the literature on mergers

and acquisitions. This approach is intuitive only in markets with a single

12
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Figure 1: The Probability of Acceptance (One Offer Policy).

incumbent—target—firm. However, the investor may have been interested
in more than one target—the market that the investor wants to enter may
have more than one incumbent firm. Instead of staying out of the market
after having its initial offer rejected by one target—the investor makes
zero profit if it stays out of the market—the investor may want to make
another offer to the other local ﬁrmm Thus, we now turn to the case that
the investor makes sequential offers. In this case, the foreign firm randomly

picks one of the two local target firms and makes an offer as in the one

offer policy.

Let the foreign firm pick firm 1 and make the first offer to this firm.
Let ¢, denote the foreign firm’s offer. If firm 1 accepts this offer, firm 1
is acquired by the foreign firm, which will produce in this market with

zero cost. Hence, firm 2 observes the acquisition and updates its beliefs

" For simplicity, we assume that the time delay is negligible in such a situation. More-
over, there is no cost of making an offer. Hence, the investor would lose nothing by
making another offer to any other firm, but could benefit in the case of a successful
offer.

13



about firm 1’s cost such that Ej (¢;) = 0. The foreign firm does not learn
anything about firm 2’s productivity so that Fj (¢2) = 1/2. Accordingly,
the expected profits are given by equation ([11)):

2a 4+ 1\?
= (a; ) (11a)

2

m o= [—2 | . (11b)

If firm 1 rejects the offer, the foreign firm makes another offer to
the other firm, which is the main difference between the one offer policy
and sequential offers. In the case of one offer, the local firm receiving an
offer knows that if it rejects the offer, it will compete against the other
local firm with certainty. In the case of sequential offers, there is a chance
that the other firm accepts the investor’s offer, and that the firm receiving
and rejecting the first offer competes against the most efficient firm—the
foreign firm. Hence, the local firm’s expected profit in the case of rejection

is lower.

Let v, denote the type of the firm which is indifferent between accep-
tance and rejection of the offer, ¢,. In equilibrium, all firms with a higher
(lower) production cost than 7, accept (reject) this offer. If firm 1 rejects
the offer, it will signal that it is a low-cost firm which will lead the foreign
firm and firm 2 to update their priors such that Es (c;) = 7,/2. Let ¢,
denote the offer that the foreign firm makes to firm 2 after its first offer,
¢y, is rejected by firm 1. If firm 2 accepts the offer, ¢,, firm 1 will have to
compete against the foreign firm. Note that firm 1 observes the acquisition
in this case and updates its beliefs such that F; (c2) = 0. Equation (12))
gives the expected profits:

14
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2a + 2
I = ( 6’“) . (12b)

Note that II] given by equation decreases with ¢;, which con-
firms our sorting assumption that high (low)-cost firms accept (reject) the
offer. There is a possibility that firm 2 rejects the offer. Let v, denote
the type of the firm which is indifferent between acceptance and rejection
of the offer, ¢,. If firm 2 rejects the offer, no acquisition will take place.
The two local firms will compete against each other. In this case, firm 2
signals that it is a low-cost firm. Hence, firm 1 updates its priors such that

Ey (c2) = v,/2. Accordingly, the expected profits are given by equation

([m3):

2
2q — 1L + 7 — 3¢
I = 2 , (13a)
6
2
2q — 12 + 71 — 3¢
I = 2 : . (13b)

This is a sequential Bayesian game, which we solve using backward
induction. Hence, we start from the second stage of the game. In this
stage, firm 2 should observe 7, as it is signalled by firm 1 rejecting the
initial offer, ¢,. Hence, 7, is determined in the first stage, and so is given
in the second stage, denoted 7;. In equilibrium, firm 2 will accept the
offer, ¢,, if its realized production cost, ¢y, is higher than the critical type,
5. Hence, firm 2’s expected profit will be the offer, ¢,, in the case of
acceptance. This profit must be equal to its expected profit in the case of
rejection, denoted 115, which is given by equation . Note that firm 2

will reject the offer only if its production cost is less than the critical type,

15



75. In equilibrium, the critical type is indifferent between acceptance and
rejection. Expression shows the indifference condition where co = 7,

in equilibrium:

1 V2 —+ YL — 1Y
2 = ( ¢ L 2) . (14)

This indifference condition immediately specifies the acquisition offer
of the foreign firm in the second stage as a function of the critical type in
the first stage, 77, and the critical type in the second stage, v,. Clearly,
¢, decreases with v,. This stage is just like the one offer policy with one
exception: firm 1 reveals that it is a low-cost firm—the second stage is
viable if (and only if) firm 1 rejects the foreign firm’s initial offer—which
firm 2 would not have observed in the one offer policy. The lower the
cost firm 1 signals, the smaller the profit firm 2 expects in the case of
rejection. Hence, it is mainly the revelation effect which decreases the

rejection profit. Furthermore,

w07 = (257 <00,

The foreign firm may want to make a completely inclusive offer,
®5 (0, -), to firm 2. As long as the foreign firm’s offer in the first stage is not
a completely exclusive offer, ¢, (0,-) is less than the completely inclusive
offer in the one offer policy, ¢ (0) (i.e., ¢4 (0,77) < ¢ (0) for all 7 # 1). If
the foreign firm makes a completely exclusive offer in the first stage such
that 7; = 1—if there is no information revealed in the first stage—the
second stage will be exactly the same as in the one offer policy because
the second stage in the sequential offers case is the last stage that the
foreign firm can make an offer. Hence, the one offer policy is a special

case of the sequential offers case.

We are now ready to scrutinize the foreign firm’s optimal second

stage policy. Let IT}? denote the foreign firm’s expected profit in the second

16



stage, which we can write as a function of the critical type in the first stage,

71, and the unilateral rejection rate in the second stage, 7,:

I 77) = (1 - 7 ((2“27_1)2 - (4“23‘”2)2> )

Note that I1)2(0,-) = 0. The first-order condition is given by equa-

tion :

O (1) 7 _ —
Mo 02) _ T (4 (90 1 57) = 2(T+ 8a+477) 1o + 2142) =0 (16)
8'72 144

which leads us to

Lemma 2 In the case of sequential offers, the foreign firm makes neither

a completely inclusive nor a completely exclusive offer in the second stage.

Proof.
O (5, ) 7
AT (s, 7 7
0 N ) (72,) - <2a+7_1——) < 0 because a > 2.
7, vo=1 36 4
[ ]

From equation , we can derive a closed form solution for the
optimal rejection rate, denoted by 3, which is a function of the critical

type in the first stage, 77:

e L[ —=\/=336(2a+7;)+4 477)?
+2 (7 + 8a + 477)

In Figure[d we illustrate the change in the unilateral rejection rate

given by equation ({17)) with market size, a, and the critical type in the
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Figure 2: The Unilateral Rejection Rate, v, (a,77) .

first stage, 7;. Clearly, the unilateral rejection rate increases with a and

decreases with 7.

We now turn to the first stage. Firm 1’s expected profit in the case

of acceptance is ¢;. If firm 1, however, rejects the offer, its expected profit

is equal to
2 2
2a—%—|—’y§—301 2a—%—3cl
% - - | —2—] . )

In expression , the first part is the outcome if the other firm
rejects the offer, which is equal to its probability ~3 given by equation
times the expected profit of firm 1 competing against the other local
firm. Similarly, the second part is the outcome if the other firm accepts
the offer, which is equal to its probability (1 —~3) times the expected
profit of firm 1 competing against the foreign firm. In equilibrium, firm 1
will accept (reject) the offer, ¢,, if its realized production cost, ¢, is more
(less) than the critical type 7;. In equilibrium, firm 1’s expected profit,

¢, in the case of acceptance must be equal to its expected profit in the
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case of rejection, given by expression ((18). Hence, the critical type, v,
is indifferent between acceptance and rejection. Equation shows the

indifference condition where ¢y = 7, in equilibrium:

L [(da+2v5 =Ty 2 o [ 4da— Ty 2
$1 (1) =5 — )+~ ) - (19
12 12
Substituting equation into equation immediately specifies
the foreign firm’s acquisition offer in the first stage as a function of the
firm types that will reject the offer. The foreign firm may want to make a

completely inclusive offer, ¢, (0), to firm 1 such that

0= (1) <0,

Note that if the foreign firm makes a completely inclusive offer to firm
1, 75 will be irrelevant as the foreign firm acquires firm 1 in the first stage
of the game and competes against firm 2 with certainty. Consequently, the
foreign firm does not learn anything about firm 2’s profitability. Hence,
there is no difference between the one offer policy and sequential offers as
long as the foreign firm makes a completely inclusive offer to firm 1. On
the contrary, the foreign firm’s first stage offer in the case of sequential
offers is not as generous for any unilateral rejection rate such that v; # 0

which leads us to

Lemma 3 In the case of sequential offers, the foreign firm is more ag-
gressive and offers a smaller compensation in the first stage than it would

have offered to a local firm in the case of one offer to one firm.

Proof. We can rewrite ¢(7y) given by such that ¢(y) =

da+2— Ty \? da+2-77Y’
. <T7) +(1- ) (T”) . Clealy, 6, (1) < ¢ (7)

for any 75 € (0,1) and v, #0. m
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It is the competition effect, which is not present in the one offer
policy, that allows the investor to behave more aggressively. The intuition
is simple: in the one offer policy, unlike when there are sequential offers,
the foreign firm is not a possible threat to the firm receiving an offer,
because this firm is certain that if it rejects the offer, it will compete

against the other local firm.

We are now ready to scrutinize the foreign firm’s optimal acquisition

policy in the case of sequential offers. Let Hgl(%) denote the foreign firm’s

expected profit which is given by equation (20)):

) - <1—vl><(2a6+ ') —qwl)) (20)

. 2a + vy 2 da 4 2v; — 773 2
+71(1—72)<<T1> _( 1; 2

where 3 and ¢, (v,) are given by equations and (19), respectively.
Note that TI7*" (0) = 0.

Proposition 1 Sequential offers yield higher expected profits than the one
offer policy.

Proof. See Appendix[A.T] m

The following remarks are in order before we proceed: first, there is
no competition effect in the one offer policy; second, the revelation effect
exists in both the one offer policy and sequential offers; finally, there is
no risk of acceptance in either cases in that the firm receiving an offer is
certain that the investor takes over the business so long as the firm accepts

the investor’s offer.
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4 Optimal acquisition offers

In the previous section, we have studied the case of sequential offers. In
this section, we will determine the optimal acquisition policy and check
whether the foreign firm can do better than sequential offers. Thus, we
now turn to the case in which the investor makes a merger proposal simul-
taneously to both firms. In this case, the two local firms compete against
each other if none of the firms accepts the foreign firm’s merger proposal.
If at least one firm accepts the merger proposal, the foreign firm competes

against a local firm.

This case is of particular importance as it implies the possibility that
both firms accept the foreign firm’s merger proposal, but only one firm is
picked by the foreign firm while the other firm reveals some information
about its profitability. Any information which can be taken out of these
decisions is symmetric, and it does not matter which firm is picked. Con-
sequently, the investor flips a coin, and so each firm has the same chance

of being picked.

We have to distinguish four different outcomes depending on ac-
ceptance and rejection of both firms. Note that firms cannot make their
decision depending on acceptance or rejection of the other firm. Let ~,
denote the critical type which is indifferent between acceptance and rejec-
tion. The following remarks are in order before we proceed: first, 7, is now
relevant to both firms and not just to firm 1 as in the previous section;
second, as discussed later, all firms with a higher (lower) production cost

than the critical type, 7, accept (reject) the offer in this case as well.

Suppose that both firms accept the investor’s offer. This outcome is
a potential threat to each firm as it may not be the firm picked by the
investor. Let the investor acquire firm 1—as a result of tossing a coin—in
such a situation. The investor updates its beliefs about the other firm’s
production cost because the acceptance of the other firm signals a high-
cost type. Hence, Fs(c;) = 0 as the investor takes over the business from
firm 1, and Fy(c2) = (1 +7,)/2 > 1/2. If both firms accept the offer and
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firm 1 is selected, the expected profits are equal to

2 + 1 ?
o= (u) , (21a)
6
1 2
2a — s 3¢y
I = 2 . (21b)

6

There is also an asymmetric case with one firm accepting the offer and
the other firm rejecting it. This has the opposite effect on the update of
beliefs: the investor knows that only low-cost firms reject the offer. Let us
consider the case that firm 1 accepts the offer, but firm 2 rejects it. Again,
Es(c1) = 0 due to the acquisition, but Fi(cy) = v,/2 < 1/2, leading to
the expected profits given by equation :

9 2
I = (M) , (22a)
6
2
2a — Js _ 3¢
I, = ZT : (22b)

Finally, there is a possibility that both firms reject the offer. No acquisition
will take place, but it is also not true that the game has not changed. Both
firms know that the other one has rejected the offer because it is a low-cost
firm, and hence Fs(c;) = Fi(cs) = v,/2, leading to the expected profits
given by equation :

’Y 2
2a + = — 3¢
m = [—2—] . (23a)
6
2
2a + Js _ 3¢
I, = QT . (23b)
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The setup is now much more complex as each firm has to take into account
all four outcomes. Let us consider firm 1. If this firm accepts the offer,

denoted ¢, its expected profit given acceptance, denoted II%; is equal to

2a

1 1
H{‘(cl) = P)/s¢s + (1 - P)/s) §¢s + 5 6

The first part is the outcome if the other firm rejects the offer, which is
equal to its probability v, times the acquisition price—the foreign firm
acquires firm 1. If both firms accept this offer which happens with prob-
ability (1 —~,), two outcomes are possible: first, firm 1 is picked with
probability 0.5; second, firm 2 is picked with probability 0.5 and firm 1
reveals that it is a high-cost firm. If firm 1 rejects this offer, its expected

profit given rejection, denoted by II%, is equal to

2 2
2a+£—301 2a—£—3cl
ey =7, (| —2— | +0-7) ([ —2—

The first part is the probability that firm 2 rejects the offer as well times
the respective profit. The second part is the probability that firm 2 accepts
the offer times the expected profit of firm 1 competing against the investor,
which operates with zero production cost. Differentiation of II{}(c;) and

[1%(cy) w.r.t. ¢; shows that

dIl{ (c1) l—v
U = 2 (g —6e — 1 — 24
dI1f'(c1)

1
d61 = —E<4a - 661 + ’75(1 - 275))

Expression confirms that firms with a production cost lower (higher)
than ~, reject (accept) the offer because acceptance profits decrease by

less than the rejection profits when the production cost increases.
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In equilibrium, the unilateral rejection rate, 7., is determined by the
indifference condition—II4!(v,) = IT¥(y,)—such that

1+73¢ +1—73 da—1-177,\* 4a —57,\°
5 ¥ 2 12 — s 12
da — Ty 2
1— 2 ls
+ ( 73)( 15 )j

(1+7,)¢, =2 (73 <%>2 + (1 =7,) (%)j

R A

12
From expression (25)), we find that

8a(2a+1) — 1

6,(0) = =

< 6(0) and 6,(1) = 6(1) = (4“1; 5) |

Hence, the offer that makes the highest-cost firm indifferent between re-
jection and acceptance coincides for the one offer policy and simultaneous
offers. However, the offer that includes all types, ¢,(0), is smaller com-
pared to the one in the one offer policy. The intuition is that if the foreign
firm makes a completely exclusive offer, it will be rejected with probability
one, and it does not matter whether the offer is rejected only by one firm
or by two firms. In any case, the local firms will compete against each
other. If, however, the foreign firm makes a completely inclusive offer, it
does matter whether the foreign firm makes the offer only to one firm or
to both firms. Eventually, the offer will be accepted, so one local firm will
have to compete against the foreign firm. The question is which firm will be
competing against the foreign firm. If the foreign firm makes a completely
inclusive offer only to one target firm, the other firm will compete against
the foreign firm with certainty. Hence, there is no acceptance/rejection
risk for the firm receiving this offer. If, however, the foreign firm makes
this offer to both firms, the probability of competing against the foreign
firm is 0.5 for both firms, which constitutes a potential threat to both

firms. Consequently, both firms’ reservation sale prices decrease.
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The expected profit of the foreign firm takes into account three dif-
ferent outcomes: first, both firms accept the offer, ¢,, which happens with
probability (1 —~,)?; second, one firm accepts the offer and the other firm
rejects it, which happens with probability 2v,(1 — ~,); and third, no firm
accepts the offer, which happens with probability 72. In the first case, the
foreign firm learns that the future rival is of high-cost type in the range
between v, and 1. In the second case, it learns that the future rival is of
low-cost type in the range between 0 and ~,. In the last case, no offer is
successful, so revealed information is irrelevant for the foreign firm as it
stays out of the market—in such a case, only the target firms will make
use of the revealed information and update their priors before competing
against each other. The probability that the foreign firm pays the acqui-
sition price, ¢, is equal to (1 — v,)? + 27,(1 — 7,) = (1 —~?). Let II*
denote the foreign firm’s expected profit, which is given by equation (26)):

6

20+ 1+, ? 2a + v, 2
e [ () e (M ey

_<]' + 75)¢s

2 2

where (1 + v,)¢, is given by (25).

Proposition 2 In equilibrium, sequential offers yield higher expected

profits than simultaneous offers.

Proof. See Figure[3 m

As illustrated in Figure [, the investor’s equilibrium profits in both
the case of sequential offers, Ilsq, and simultaneous offers, Ilgy, are in-
creasing in market size, a. Clearly, the investor prefers sequential offers as

it yields higher expected profits, for any market size, a.

Figure [4) illustrates the unilateral rejection rates in equilibrium, for

all acquisition strategies. In larger markets, the unilateral rejection rate of
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Figure 3: The Investor’s Expected Profit (Sequential Offers vs Simultane-
ous Offers).

the firm receiving the first (second) offer in the sequential offers case is the
highest (lowest). In the simultaneous offers case, the unilateral rejection
rate is low compared to the sequential offers case, but high compared to
the one offer policy. In sufficiently small markets such that a = 2, the
unilateral rejection rate in the one offer policy is the highest. Moreover,
in smaller markets such that a € {3,4}, simultaneous offers produce the
highest unilateral rejection rate. The following remarks are in order before
we proceed: first, the local firms expect to make low profits in smaller
markets; second, a firm expects to make even lower profits if this firm
competes against the lowest-cost firm—the foreign firm; third, there is
a risk of acceptance if the foreign firm makes simultaneous offers; and
lastly, because of this risk in the simultaneous offers case, the local firms

are more reluctant to accept the foreign firm’s offer in small markets.

The competition effect and the revelation effect exist in both the
case of sequential offers and simultaneous offers. As already discussed,

there is an additional effect in the simultaneous offers case, that is, the
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risk component. When there are simultaneous offers, a firm’s acceptance of
the investor’s offer does not necessarily lead to the acquisition of that firm.
It also depends on the other firm’s acceptance and rejection of the same
offer. When both firms accept the offer, there is a chance that the foreign
firm acquires the rival firm. Hence, firms’ expected profits in the case of
acceptance are no longer equal to the offer, but the weighted average of

the offer and the smaller outside profit.

Prob(Acceptance)

Prob{Acceptance | ¢.)

0 15 20

o

-

Figure 5: The Probability of Acceptance (Simultaneous Offers).

Proposition 3 Simultanecous offers yield higher expected profits than the

case of one offer to only one of the two firms.

Proof. See Appendix[A.2] m

By making simultaneous offers to both firms, the foreign firm sub-
stantially improves the probability of acceptance as illustrated in Figure
[3 The intuition is simple: even if one firm rejects the offer, there is still a
chance that the other firm accepts it. Furthermore, as illustrated in Figure
[6, in equilibrium, the compensation that the foreign firm offers simultane-

ously to both firms is less than what it offers in the one offer policy. As is
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Figure 6: The Compensation (One offer vs Simultaneous offers).

clear from Figure[6] in both cases, compensation is an increasing function
of market size, a. The results show that the foreign firm favors sequen-

tial offers compared to any other available take-it-or-leave-it acquisition
strategyF_?]

5 Concluding remarks

In this study, we endogenize negotiations between a foreign firm and tar-
get firms. We consider a foreign firm willing to acquire a local target firm
in order to enter a host country market. We assume that the foreign firm
does not know the local firms’ production costs; hence, the foreign firm

negotiates with the target firm(s) under incomplete information. In a two-

12 Alternatively, the investor can ask the local firms to quote a price for which they
will be willing to sell their business. However, a critical complication arises in such a
situation, i.e., the investor cannot commit to a particular mechanism (see Appendiz

1.9,
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stage Bayesian game, we examine the foreign firm’s optimal acquisition
strategy within different take-it-or-leave-it acquisition strategies. We find
that making one offer to only one of the targets is the foreign firm’s least
preferred acquisition strategy. It provides the foreign firm with the lowest
probability of acceptance as the foreign firm relies on a single firm’s deci-
sion. We show that the probability of acceptance substantially increases
if the foreign firm simultaneously offers a merger proposal to the target
firms. Our main result is that the case of sequential offers is the foreign

firm’s most preferred acquisition strategy.
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Appendix A

A.1 One offer policy vs sequential offers

Let us consider identical rejection rates for both the case of one offer
to only one of the two firms and the case of sequential offers. Hence,
v =~ = ~,. We are able to rewrite the expected profits of the foreign firm
as

() = (1—%((2&;1) —M)) and
m ) = <1—%><(2a6+ ) —qblm)m,

respectively, where ¥ = 7 (1 — ~3) (( CHJY) — (_a—|— il 72) ) >

—_

6 12
0. As we prove in Lemmal3] ¢ (7;) < ¢ () for any 75 € (0,1) and y, # 0.
Hence, ¢, (7, =7) < ¢(y=7) for all v = v, =75 € (0,1) implying that
I,V (v, = 3) > IIJ(y = 7) + &. Consequently, a foreign firm can

always do better by making sequential offers than by adopting the one
offer policy. &

A.2 One offer policy vs simultaneous offers

Let us consider identical rejection rates for both the case of one offer
to only one of the targets and the case of simultaneous offers. Hence,
v =7 = ,. We are able to rewrite the expected profits of the foreign firm
as

e -

My (7)) = E(Sa(l + (8 +5%)) 4+ 5 +7(17 — F(67 — 37)))

(8a +4 — 74)7 and

respectively. I1)* (v, = 7) is larger than IT}(y = 7) if

8a(l+7 +57%) +5—7(11 4+ 37(6 — 7)) > 0.
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Since a > 2, this term is larger than 21 + (5 + 7(62 + 37)) > 0. Conse-
quently, a foreign firm can always do better by making simultaneous offers
than by adopting the one offer policy. B

A.3 Auction

In the context of incomplete information, employing an auction seems
to be an attractive alternative compared to take-it-or-leave-it acquisition
strategies. However, a critical complication arises if we employ an auction.
We illustrate this complication in a first-price, sealed-bid auction.

Let the foreign firm run a first-price, sealed-bid auction. We will need a
foreign firm that can commit to a particular mechanism. In the first-price
auction, the foreign firm should commit to pick the lowest price offer—
the bids in such a situation correspond to the acquisition price. If this
commitment is lacking, the foreign firm may want to buy out the firm
quoting the higher price, which implies that the auction is no longer a
first-price auction. Let us assume that a price function, ¢(c), exists in
equilibrium which is monotonic and strictly decreasing in types, c—the
higher the production cost of the firm, the lower the price it quotes. If this
price function exists, the price quoted by each firm perfectly signals its
productivity. Hence, the profit of the foreign firm is equal to (a + ¢5)* /9 —
¢(cy) after having acquired firm 1, or equal to (a + ¢1)° /9 — ¢(cs) after
having acquired firm 2. Let firm 1’s production cost be lower than firm
2’s production cost (i.e., ¢; < ¢3). In such a case, firm 1 bids more in
equilibrium (i.e., ¢(c¢1) > ¢(cz)) as we assume that the price function exists
in equilibrium and is monotonic and strictly decreasing in costs. Given the
above profit functions, it is obvious that the foreign firm’s commitment
may fail such that it prefers acquiring firm 1-—the highest bidder—so long
as ¢(c2) < ¢(c1) < P(ca)+(ca—c1)(2a+c1+¢2)/9. The intuition is simple: if
the local firms’ quoted prices are not too different, the foreign firm prefers
to eliminate a strong rival from future competition by acquiring this firm
and so to compete against a weak rival.ll
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