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Abstract

We develop a model of the acquisition market in which the acquirer has a
choice between two takeover mechanisms, mergers and tender offers. We model
mergers as a bargaining game between the managements of the acquiring and
target firms, and tender offers as independent, private value auctions in
which bidders arrive sequentially. In equilibrium, there is a unique level of
synergy gains below which the acquiring firm will not make a tender offer as
it will loose in the ensuing competition. However, the acquiring firm does
make a merger attempt for such low realizations,

We show how "Golden Parachutes" eliminate an agency problem that may
existAbetween target management and shareholders. "Golden Parachute" con-
tracts, however, are not easy to construct because they must take into account
the ability of acquiring firms' to choose between mergers and tender offers,

If this aspect is ignored then target management may find itself unable to
force the acquiring firm to select that mechanism which is preferred by target
shareholders. A well constructed contract needs to ensure that a tender offer
is forthcoming for all synergy gains higher than the above mentioned unique
level, without eliminating the possibility of mergers for the low
realizations. We construct one such contract.

Finally, we are able to show that target managements may use "Greenmail"
to buy out low synergy acquirers who wish to merge, thus, generating competi-

tion which results in improved target shareholders' and social welfare.



INTRODUCTION

In recent years takeovers have made a substantial impact on financial
markets. These takeovers have been achieved through different mechanisms,
namely mergers, tender offers, proxy fights, and leveraged buyouts. Whereas,
before the 60's, the merger was the most frequently used mechanism, in recent
times tender offers have also become quite common (Bradley and Kim 1985).
Proxy fights and leveraged buyouts, however, have been used relatively infre-
quently. The acquisition market has also witnessed the emergence of contro-

! and "Greenmail".2 Though ,

versial instruments like "Golden Parachutes”
public opinion has generally been opposed to such instruments on the ground
that they lead to management entrenchment, these instruments have survived and
the market continues to use them. 1In this paper we concentrate on the two
more frequently used mechanisms, mergers and tender offers, and address the
following questions: why do two different mechanisms exist for performing the
same task; when is one preferred over the other; and how does each contribute
to making the acquisition market more efficient. We also investigate the role
of "Golden Parachutes” and "Greenmail” in this market.

We are not aware of any existing literature which considers mergers and
tender offers as alternative mechanisms for acquisitions. Fishman 1984 uses
search costs to explain preemptive bidding in tender offers. Khanna 1985
explains preemptive bidding through the sequential arrival of bidders, and also
studies the effect of resistance by target firms. Vishny and Shleifer 1984
solves the free ride problem posed by Grossman and Hart 1982, through a large
shareholder who can make a profitable tender offer. Shleifer and Vishny 1984
explains Greenmail in a model with incomplete information where the target
makes search more profitable to potential bidders by reducing competition. By

considering the two mechanisms together, we are able to generate more insights

into the acquisition markets.
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There are some obvious differences between tender offers and mergers as
mechanisms for takeover. Mergers take place when the managements of both ac-
quiring and target firms are prepared to cooperate in arriving at a decision
about how to split the synergy gains generated by their coming together,
Tender offers, on the other hand, do not require that target managements be
sympathetic to the acquisition, and are made directly to the target share-
holders who decide the outcome by either tendering the required number of
shares or rejecting the offer by not tendering.

We model tender offers as auctions where bidders arrive sequentially and
payoffs are determined competitively (Khanna 1985). On the other hand, we
model mergers as bargaining between the two managements, where the synergy
gains are divided on the basis of Rubinstein's solution concept. The structure
of the model is complicated by the requirement that the returns to buyers when
they use one mechanism is dependent on what returns they would have got from
the other.

The acquisition market comprises of a set of acquiring firms that are
always searching for profitable matches with a set of target firms. Only a
subset of target firms has the potential for generating synergy gains, but the
identity of the elements of this subset is unknown to the market. A bidder
and a target learn the amount of their match specific synergy gains, if any
exist, only on meeting. 1If positive synergy gains exist, the bidder may choose
to make a tender offer. As tender offers can be made only through public
bids, once a tender offer is made the market becomes aware that the target is
one with synergy generating potential. Since the bid has to statutarily
remain open for a minimum length of time, other bidders get the opportunity of
entering their own bids for the same target and competition may develop. The

market anticipates the possibility of competition and immediately reacts
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through an increase in the price of the target shares. We refer to this phe—-
nomenon as the target being 'discovered' by the market. Unlike a tender offer,
a merger attempt, before it is completed, does not necessarily lead to the
target being 'discovered” since merger negotiations are neither publicly
observable nor the seriousness of the intent of the two negotiating parties
confirmable. Consequently, the market does not react to information about
ongoing mergers in the same manner as it does to outstanding tender offers.

In the event a tender offer is made, we permit another bidder to enter and
raise the existing bid if his synergy gains permit him to do so. Competitive
bidding takes place and the bidder with the higher match-value wins for a bid
which is at least as high as the value of the second bidder. The loser exits
from the competition and continues searching for another match. The winner
also continues searching but as a new entity.

When an acquiring firm meets a potential target, it has three choices
available. It can negotiate for a merger, make an unfriendly tender offer or
wait. 1If it negotiates, the target may not get 'discovered' and, thus, no
competition may develop. But, for negotiations to be successful, the target
management must cooperate, and it will agree to do so only if this is thé best
possible outcome for it. 1If the bidding firm makes an unfriendly tender offer,
the target gets discovered and competition develops, so the bidding firm will
make a tender offer only if it has a good probability of winning in the ensuing
competition. Alternatively, both firms could choose to wait, but waiting is
costly.

One of the more important results of this paper is that there exists a
unique value of synergy gains below which the two firms will agree to merge,

and above which only tender offers will succeed. We also show that tender
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offers will be necessarily preemptive in nature, because the discount rate
makes it costly for the first bidder to open with a low bid which he knows
will be rejected by the target, thus forcing him into making a higher bid and
keeping the auction open for a longer time.

Some other results are with regard to "Golden Parachutes” and Greenmail.
Golden Parachutes are shown to be contracts used by targets to eliminate an
agency problem which may exist between their shareholders and their manage-
ments. But for Golden Parachutes to work effectively, it is not enough that
only existing agency problems be resolved, but also that the contract be so
constructed as to enable the target management to force the acquiring firm to
select that mechanism which is optimal for target shareholders. In this re-
spect Golden Parachutes contracts are shown to be more complicated than pre-
viously understood. We develop a contract which is able to take care of the
agency problem without eroding target management's effectiveness. We also
show how Greenmail improves target shareholder welfare and the efficiency of
the acquisition markets by buying out‘low—synergy generating acquirers so that
the target can be acquired by bidders who can generate higher synergies.

The paper is organized as follows. Section 1 develops a model for the
acquisition market while Section 2 describes the game which takes place when-
ever a tender offer is made. Section 3 lays out a model of the "complete”
game where the acquiring firms have a choice between making a tender offer or
a merger attempt. The role of "Golden Parachutes” in eliminating target share-
holders and target management agency problems and the peculiar nature of this
agency problem are also discussed in this Section. Section 4 develops a
positive role for "Greenmail™ and "Golden Parachutes” in improving target
shareholder welfare as also its social implication. Section 5 consists of the

conclusion and some testable implications.



Section 1: The Market

Consider an acquistions market in which there are a finite number of poten-
tial bidders and a continuum of targets.3 The bidders are continuously search-
ing for targets with which they can generate synergy gains. It is common know-
ledge that a proportion q < 1 of all target firms has the potential for gener-—
ating synergies, but the identity of these firms is unknown to the acquiring
firms and to the targets themselves. Once a target firm gets revealed to be
one which can generate synergy gains with any one bidder then it can generate
synergy gains with all bidders. These synergies, however, are match specific
and not known to either the bidder or the target, before they meet, but are
fully revealed to both players, immediately, on meeting. Ex ante, the synergy
gains are uniformly distributed over the support {0,1].

It is assumed that the acquiring firms are owned by their managers, while
target managers do not own any of their firm's stock.4 All managers are risk
neutral and draw utility only from wealth. Acquiring firms have two mechanisms
for taking over the target firms: tender offers and mergers. In tender offers
the acquiring firms do not require the cooperation of the target managements
for making a successful acquisition as they approach the target shareholders
directly. 1In mergers, though, the acquisition is orchestrated through the
mutual cooperation and consent of the two managements.

The acquisitions market works as follows. An acquiring firm meets with a
potential target which has neither a bid outstanding on it nor is participating
in any merger negotiations. The acquiring firm investigates the target and if
the synergy gains are zero, the two firms separate and the acquiring firm con-
tinues searching for other targets. 1If synergy gains exist, the acquiring firm
decides either to make a tender offer or to start mnegotiating with the target

management to affect a merger.
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We assume that acquirers identify the targets they wish to look at at
random. When some of the targets thus investigated reveal synergy generating
potential, the acquirers have to decide whether to acquire via a tender offer
or through friendly merger negotiations. Whenever a merger attempt is made,
since it does not have to be made publicly, the target is not discovered in
the sense that the market does not become aware of its synergy generating
potential and thus, no competition develops. Tender offers, though, lead to
competition by one other bidder referred to as bidder-2 each period. We assume
that bidder-2s are picked at random from a set of potential bidders. We also
permit a bidder to participate in more than one acquisition at any time in the
following circumstances. If a bidder is already engaged in one acquisition
attempt at the time he is selected to be bidder-2 for some other acquisition
attempt, he is permitted to enter a competitive bid while continuing with the
original acquisition. Also, if merger nogotiations last more than one period,
the acquirer may investigate additional targets every period so that negotiat-
ing with a target involves no other cost except the delay of the payoff from
the acquisition. This cost is represented by a discount factor, §. We also
assume that all bidders and targets forget each others identity after unsuc-
cessful investigations for synergy gains. Potential targets also forget the
number of acquirers who have investigated it unsuccessfully. Next, we describe

the subgame in which an acquirer makes a tender offer.

Section 2: Tender Offer

Whenever a tender offer is made, it immediately becomes public knowledge.
Since a tender offer is a binding contract undertaken by the acquiring firm,
the market identifies this particular match to be synergy generating and the

target firm as one belonging to the set which can generate synergy gains. This
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learning process we call "discovering” the target. The bid is assumed to nec-
essarily remain open for one period during which another player gets informed
about the potential of synergy gains from acquiring the target, investigates
it and then possibly bids for it. If his match value is less than the opening
bid, he does not compete and the first bid becomes the final bid for the open-
ing period. 1If his match value is higher, competitive bidding ensues and the
final bid is at least as high as the value of the second highest bidder. At
this point the shareholders of the target firm decide whether to accept the
final bid by tendering their shares, or to reject the bid by refusing to
tender. Ths sequence of events and decisions is given in Figure 1, where the
time from the final bid to the end of the period represents the minimal length
of time the bid must remain open.

If the target shareholders tender their shares, the auction is over and
the highest bidder buys the firm for the value of the final bid. If they
reject, the auction remains open for another period during which one more
bidder gets informed. The new bidder now competes against only the highest
bidder of the first period who gets to bid again in the second period while the
bidder with the lower valuation in the first period drops out of the auction
completely. Consequently, independent of how long the auction remains open
due to repeated rejection of the final bids in each successive period by the
target shareholders, only two bidders compete against each other per period.

The auction continues until such time as the target shareholders accept
an outstanding final offer for some period. The payoffs to the target firm
become available at the end of the period in which the auction ends. To sim-
plify our model, we abstract away from the free rider problem (Grossman and
Hart 1982), and the two tier bids problem (Bradley and Kim 1985) by assuming

that the acquirer must purchase 100% of the shares in order to gain control.
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Formally, suppose an acquiring firm meets a target and realizes the value
of the synergy gains as 'a'. He may bid any wle(O,a], and the bid remains
open for one period in which another bidder whom we refer to as bidder-2, gets
informed about his match-value 'b' with this target. There are three possible

cases,

Case 1: b < W) Since the existing bid v, exceeds the match value of bidder-

2, he does not bid and leaves the auction permanently. At this juncture, the
target shareholders have to decide either to tender their shares or to reject
the offer 'wl'. If they tender, the game is over and bidder-1 acquires the

target for his opening bid of 'w, ', 1f they reject the offer, the game con-

1
tinues into the second period where another bidder gets informed about the

target and competes with the higher bidder of the first period, who in this

case is bidder-1l.

Case 2: w, < b < a, Here, bidder-2 raises bidder~1's bid of 'w

1 ' and competi-

1
tion develops.5 Bidding continues until such time as the final bid is at least

'b'., At this point bidder-2 exits from the game and the target shareholders

face the same choices as in case-l.

Case 3t b > a, Bidder-l loses to bidder-2 who bids a wi > a. Again the tar-

get shareholders face the same situation as in case-1, except that if they
resist it is bidder-2 who is given the opportunity to bid again in the second
period by virtue of his being the highest bidder in the first period.

A part of a subgame of this game is described in Figure 2. First, bidder-
1 gives a bid w = Wy Then, nature moves by choosing the value of the second
bidder. If this value is smaller than w, (as in case-]1 above), the final bid

1

of the period is w If the value is b > a (case-3 above) the first bidder

1.
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leaves after bidder-2 makes a final bid of wis[a,b]. If bidder-2's wvalue
satisfies vy < b < a, the first bidder makes a final bid of wfs[b,a]. After

a final bid, the target shareholders either tender their shares or reject the

offer.

A strategy for bidder-1 can be described as follows. 1In the beginning of
period 1 he must bid a wls(O,a). Also, after the second bidder has arrived,
he has to bid again. We assume that if the value of the second bidder is
smaller than the first bid, bidder-1 may not change his first bid. TIf the
value of bidder-2 is higher than v, (but smaller than the value of the bidder-
1), bidder-1 has to bid another wfs[b,a]. Thus, wf represents bidder-1's
final bid in period-l. Any sequence of two bids in the first period defines a
subgame in the second period (note that if b S_wl then wﬁ = Wl)' Thus, given
any possible bids in the first period, bidder-1 has to bid again in the begin-

ning of the second period, after the bidder-2 of period one has dropped out

and been replaced by another bidder-2. Therefore, he has to specify a mapping

g;: (O,a]2 ——> (0,a)] for the first bid in the second period, and a mapping
g%: (O,a]4 —~> (0,a)] for the second bid in the second period, where
v, if b S_WZ

g%(wl,wg,wz,b) = .
v, >bis b > W,
where wg represents the bidder-1's final bid in period-2. Similarly, wi and
wé would represent the final bids of bidder-2 in period 1 and period-2 respec-
tively, whenever bidder—2 has the higher valuation. 1In the third period, given
any sequence of bids (wl,wi,wz,wg) bidder-1 has to specify a functions g;:

(O,a]4 --> (0,al), and gg: (O,a]6 --> (0,a]. Therefore, a strategy for
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bidder-1 is a sequence of functions ga € Ga, such that

la Za}w

- where

g, = 1{g -1

a T

2a,

T (O,a]2T --> (0,a]l.

g}ae(oya]’ gia: (O9a]2(T-1) -—> (O!a]! and g

In any period, and for every node (i.e., afer a final bid), the target
shareholders must specify their response to the bid made by the first bidder.
This response can be either to tender (yes) or to reject the outstanding offer
(no). Therefore, in each period, they specify a function £2: (O,a]2T -—>
{yes, no}. The strategy for the target firm will be a sequence of such

a a,®
= £ bear

functions foe Fa, f
It is clear from this description that what happens upon the arrival of
the second bidder is an important part of the game. In particular, if bidder-
2's value is b > a, the game takes place between bidder-~2 and the target as
bidder-1 leaves when he is out-bid, and gets nothing. Thus, what the target
expects to obtain from a tender offer depends, in part, on what its profit can
be if bidder-2 has synergies higher than 'a'. Therefore, its decision to
either reject or accept depends upon the expected return from such possibili-
ties. 1In order to proceed with our analysis, we first define the value for
the target when bidder—2 has higher synergy gains than bidder-1. Let v:
(a,1] =--> (0,1] be a differentiable and strictly increasing function, such
that v(s) < s for all se(0,1]. The function v represents the value to the
target of a synergy gain of 's' with bidder-2 when s > a, e.g., v(b) is the
payoff for target from meeting bidder-2 with synergy b > a. We first analyze
the game between bidder—-1 and the target given the payoff v(s) for the target,

and then solve for v to show that it is consistent with our assumptions. 1In

order to do so, however, we assume that any game between a target and an



-11-

acquirer is independent of what has happened in any of the previous time
periods. 1In particular, if bidder-2 has value b > a, the game that takes
place at T = 2 is exactly the samé game as that at.T = | between the target
and a bidder-1 with value b (see discussion at this point in Rubinstein and
Wollinsky 1983).

Given v, let V;=1(a,g,f,v) be the expected value of bidder-1 in time 7,
if his match-value is 'a', his strategy is g, and the target's strategy is £
(since bidder—1 receives the payoff at the end of the period, his actual market
value at this time is 6V£=1(a,g,f,v)). Similarly Vt(a,g,f,v) is the value
for the target firm. An equilibrium (Nash) is a set of strategies (g*,f%*)

such that

1. Vi_ (a,gk,£%,v) > Vi_ (a,g,£%,v) for all geG.
20 V;(a’g*,f*’v) Z_ V;(a’g*’f’v) for all fEF.

The game characterized above is a result of bidder-1's decision to make a
tender offer in preference to negotiating for a merger. However, the above
conditions for equilibrium are inadequate. To see why, consider the following

strategiles:

g, = we(0,a] for every 7

yes if wT > w
a
fr(wl’ Wyseeses, w&) =
no if w < w
T
It can be seen that given this constant bid, the value for the target is con-
stant over time, say c. If a > w > §c, the above strategies form a Nash
equilibrium. Yet, this equilibrium may not be reasonable. Suppose that a >
w > §c. Now, if the bidder bids any w'e(§c,w), the target as a result of

its equilibrium strategy, rejects this bid. However, by accepting the bid,
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the target makes higher profits, since w' > §c which is the target's market
value discounted one period. 1In order to avoid this problem we use the notion
of Subgame Perfect Equilibrium (Selten 1975), and we define it in a way simi-
lar to Rubinstein (1982). Let glwl,...,wT and flwl,...,wT be the strategies
derived from g and f after the bids Wi seee W, have been announced and already
rejected. Then (g*,f*) is Subgame Perfect Equilibrium (SPE) if, for all ¢

and for all Wisee W3

i) there is no geG such that

T T
VB=1(a,g,f*|w1,...wT) > VB=1(a,g*|w1,...,wT, f*lwl,...,w&)

ii) there is no f&F such that

T T
Vt(a,g*|w1,...,wT,f) > Vt(a,g*lwl,...,wT,f*|wl,...,wT).

Henceforth, whenever we write VT(a,g*,f*,v) with reference to some pre-
scribed g and f, we imply the above restrictions for g and f, i.e., the V's are
as given by (i) and (ii). Given the above definition, it is easy to see why
the Nash Equilibrium strategies described are not SPE. If the target sees
an off-equilibrium bid of w'e(w,§c), it is better off accepting it and,
thus, condition (ii) will not hold.

It can be seen that given v and a, Vz(a,g,f,v) is well defined by g and f.
Therefore, we proceed as follows: first, we "allow” the bidder to bid only a
constant bid of the form ga = wa =6 Vz(a,ga,fa,v), even in the cases where
W > a (fa here is the strategy to accept any bid that is equal to or greater
than wa, and to reject all other bids). We show that such a constant bid
exists, and whenever wa < a, this strategy, together with the above share-
holder's strategy, constitutes a unique SPE, After establishing this, we show

that there exists a unique V that solve for the target and the acquirer values.

LEMMA-1: Given the function v, for any ac(0,1] there exists a unique w S(O,l]

such that
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a
w and

i

W = GVt(a,ga,fa,v), where ga

yes if w > W (1)
f:(wl,...,wr) = for all t.

no if w < w®
PROOF: Suppose g2 = we(0,1], and the shareholders' strategy is f' which
equals £2 with w replacing W (i.e., the shareholders tender their shares for

w). Then, GVt is calculated as below.

Gflya(s)ds + Gwz + fasds if w { a, where y, = max{a,8v(s)}

a w
GVZ(a,w,f',v) = (2)
Gflyw(s)ds + Gwz if w > a where Y, = max{w,8v(s)}
w

The first element in the upper RHS expression represents the target's ex-
pected gains in the event b > a (bidder-2 has then to bid the maximum of a and
8v(b)). The second element is the target's expected payoff whenever b < w
and the third term in his expected gain when w < b < a. The first term of the
lower RHS expression is the expected payoff to the target when the value of
bidder-2 is above w and the second term his payoff when bidder-2's value is
below w.

Now, GVt(w) is continuous in w since both functions are continuous in w,

and at w = a have the same values.
At w =0,V (w) = Gflya(s)ds +8flsds = Gflya (s)ds + 8a%/2 < 1, and at w = 1,

a a
GVZ(W) = § < 1. By the intermediate value theorem, there exists wo s t. wo o=

|
sz(wa). The proof for uniqueness is given in the appendix.

LEMMA-2: For any 8e¢(0,1], there exists a*e(0,1) ‘s.t.

¢ a if a > a*

Wl = GVZ(a,ga,fa,v) which is

> a if a < a*

where ga and fa are given in Lemma-1 ,
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PROOF: Follows directly from the proof of uniqueness of Lemma-l.

LEMMA-3: Given v, any SPE must satisfy:

+
gﬁ(wl,...,wr) = GVE 1(a,g*,f*,v)

yes if wT.S 6V;+l(a,g*,f*,v) (3)

*
fT (wl,...,wT) "
no if v < SVt (a,g*,f*,v)

Note that g* in V is, g*lwl,...,wt, and so also f*,

PROOF: See appendix.

What the above analysis shows is that for an acquiring firm to make a
tender offer which is profitable and has the possibility of acceptance by the
target shareholders, its match-value with the target must exceed a reservation
value a*, provided the market value for the target firm is well defined. 1In
order to show the latter, we must replace the function 'v' by the solution for
the game defined earlier. If the strategies ga and fa, given in Lemma-1, form
the equilibrium for a > a*, then for any value b > a*, bidder-l1 makes positive
gain. Thus, we can write v(s) explicitly under the assumption that the other
bidders with b > a > a*, will use identical strategies. The next theorem shows

that the market value for the target is indeed well defined.

THEOREM 1: Vt has a unique solution among the set of differentiable and
strictly increasing functions on the interval [a*,l].

PROOF: Given in the appendix.

The above discussion shows that the strategies (ga,fa) that are given by
(1) are SPE for a > a*, and they are unique SPE among “"constant” strategies.
Now, we want to show that (g*,f*) in (3) is the unique SPE (for a > a*) amongst

all strategies.

THEOREM 2: Strategies (g*,f*) form a unique SPE.
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PROOF: Given in the appendix.

In the above analysis we derive the optimal bidding strategy for a bidder-
1 of "type” a > a*. We now show the condition under which bidder-1 of "type”

a < a* will not make a tender offer in equilibrium. For this to hold it must
be that if such a bidder-1 decides to make a tender offer (i.e., make an off

equilibrium move), he will either be rejected by target shareholders or will

make negative profits.

Suppqse an acquirer with value a < a* bids some we(0,al. For the share-
holders to reject any such bid, their market value after the tender offer has
been made must be higher than a. To show that the shareholders reject any such
tender offer, their post-tender-offer market value, VE, must be higher than a*,
Thus, the shareholders believe that the acquirer, after making one off-
equilibrium move, will not persist with bidding in subsequent periods. 1In
order to retain the nature of our game, we assume that, in the period such a
bidder ieaves the bidding, two bidders may enter simultaneously. (In this
respect, the assumption about "only two bidders may compete”™ may reflect a
limit of space.) The market value of the shareholders in this case may be

calculated as below:

L]

p 1 % 1
Vt fa* GVt(s)ds + a*§ [fa* GVt(s)sts

+ 8(a%)? [jai 8V, (s)2sds + uue. (4)

= 1 * 1 * 2 -
[y 8V (s)ds + a*sf o V (s)ds [1 + (a*)“8/1~8]
The first element on the RHS is the expected value of the payoff to the target
from the second bidder in the period the tender offer has been made. The

second term is the expected payoff if the second bidder has value below a* and,

thus, leaves (the density function in this case is 2s, as it represents the

ced.f. of the maximum of two random variables from the uniform distribution).
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The above expression is not necessarily larger than a*, but it can be
shown that, under most reasonable conditions VE > a*, 1In order to avoid unde-
sired complications, we assume that this inequality holds. Hence, the strategy
of "leaving the auction” is an equilibrium strategy for an acquirer with

synergies of a < a*.

3. Merger Negotiations

In the previous section we have characerized the subgame that occurs
whenever bidder—1 decides to make a tender offer. 1In the "complete” game,
however, he has a choice between making a tender offer and entering into
merger negotiations, provided the target has not yet been "discovered.” What
this implies is that once the acquirer makes a tender offer, he eliminates the
alternative of any merger negotiations then or later. The choice to merge,
therefore, exists only as long as no tender offer has been made.

As a merger occurs through negotiations between the two managements (the
target shareholders give their approval only for the final agreement), it is
necessary to add the target manager as an additional player in the game. The
manager's payoff from either a merger or a tender offer depends upon his par-
ticular circumstances. For instance, if a manager is "bad” in the sense that
his ability is below average, then a takeover reveals this fact earlier than it
woud have otherwise been revealed. Thus, this manager gets a negative payoff
from both a successful tender offer and a successful merger. On the other

hand, if the manager is "good,” and if this fact is more likely to be revealed
upon a friendly merger, then this manager's payoff is higher in case of a
successful merger.

We now describe a game that enables us to analyze the above cases amongst

others. Let m(a) (m: [0,1] ==> R) represent the payoff for the target manager
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in case of a merger with an acquirer that has a synergy gain of 'a' with the
target. Let t(a) be the manager's payoff in the case of a successful tender
offer by the same acquirer. It is assumed that these functions are given at
the beginning of the game, and remain fixed. The manager, as well as the
shareholders and the acquirer, know m and t. Note that we allow m and t to
include some transfer of money between the shareholders and the manager, as
part of a predetermined contract. This point is explained later in more
detail.

Given any m and t, the "complete” game can be described as follows. Upon
identifying a target that generates a synergy of a, an acquirer may either
make a public tender offer or a private merger offer of we(0,a}. 1If a tender
offer is made, the game proceeds as described in the previous section. How-
ever, if a merger attempt is made, the target manager has to respond either
"yes" (agree) or "no" (reject). If the manager agrees, the game is over and
the merger is completed. The payoff to the manager then is m{a), and to the
acquirer is 'a-w', and to the target shareholders is 'w' minus the agreed-upon
transfer to the manager, all discounted by one period. If the manager rejects
the merger attempt, he may submit, in the second period, a counter offer of
his own merger terms we[0,1] (whenever he makes an offer w > a, he, in fact,
refuses to make any counter offer, i.e., refuses to negotiate). After such an
offer, the acquirer has to respond by "yes” or "no” and to decide whether to
make a tender offer. If he rejects the counter offer then it is his turn to
either make his own counter offer of new merger terms, or to announce a tender
offer, and so on. If he says "yes" without submitting a tender offer, the

game is over, while if he says "yes" but also makes a tender offer, the firm

gets revealed and the game continues as a tender offer.
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We simplify the description of the game by deleting the subgames that
occur after a tender offer has been made, and assign to these cases the pay-
offs that are described in the previous section. Thus, a strategy for an ac-
quirer with synergy gains 'a' can be written as a sequence of functions ga =
{gj}:=l, where g?aS, g?: [O,I]T_1 --> S for 1 odd, and gj: [0,1].r -=> {yes, no}
x S for v even, where S = {T x NT} x [0,1]. Here, T represents a tender offer,
while NT represents a merger attempt whenever 1 is odd, and no action other-
wise (i.e., in case the acquirer is reacting to the manager's proposal, he may
not submit a merger offer of his own in the same period and, thus, NT means
he is not making a tender offer). Therefore, the 3-tuple {{no, NT, W)IWE[O,I]}
in an even period represents a rejection of the manager's offer and waiting,
i.e., not making a tender offer. Accordingly, an acceptance of the manager's
offer is represented by the 3-tuple {(yes, NT, w)|we[0,1]}. We denote the
set of all such functions by G.

Every subgame that starts in an odd period has the above set of strate-—
gies. It is necessary, also, to describe the strategies for every subgame
that is starting with a manager's offer (even periods). In this case, a
strategy for the acquirer is a sequence of functions g'a = {g'f}:=1 where
g'j: [0,1] ==> {yes,no} x S for t odd, and g'i: [0,1] ——> S for 1 even. The
space of all such functions is denoted by G'.

Whenever it is the acquirer's turn to make an offer, a strategy for the

a

manager is a sequence of functions fa = {fr}:— such that, for t odd, fj: [0,1]

1
--> {yes, no}, and for T even, fj: [O,I]T—1 --> [0,1]. The space of all such

functions is denoted by F. Whenever it is the manager's turn, his strategy is

a

a sequence of functions £12 = {f'a} such that, for t odd, £'°: [0,1] —>
T T

-]
T=1

[0,1], and for T even f'f: [0,1] =—> {yes,no}. The space of all such functions

is denoted by F'.
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Part of this game, starting when it is the acquirers turn to submit a
merger offer, is presented in Figure 3. Subgame Perfect equilibrium can be
defined as follows: Let g]wl,....., W and f[wl,....., W be the strategies
derived from g and f after the bids Wisenone, W have been announced and al-
ready rejected. Then, (g*, f*) is SPE if, for all t and for all Wiresee e, W

i) 1If t is even, there is no geG and feF such that

T * T * *
VB=1(a,g,f |w1,...wT) 2_VB=1(a,g |w1,...,wT, f |w1,...wT)

Vz(a,g*|w1,...,wT,f) > VZ(a,g*‘wl,...,WT,f*le,...,wT)
ii) If 1 is odd, there is no g'eG' and f'eF' such that, the inequalities
in (i) holds with g' replacing g, and f' replacing f.

Let us use this framework to analyze several cases. It is easy to see what
happens in the case where the target manager is "bad"” and has no clear instruc-
tions in his contract with the target shareholders as to what action to take
in the event of a takeover. Suppose that the manager suffers some loss in
income from losing his job after a successful takeover, but that this loss is
independent of the form of the takeover. 1In particular, let m(a) = t(a) = X
< 0, where K is a constant. The manager has no decision to make in the case
of a tender offer, as the target shareholders decide the outcome of the offer
and an acceptance will result in the loss of K to him. However, if the ac-
quirer tries to merge, the manager has an opportunity to delay this loss by
rejecting the offer, and in turn, submitting a counter merger offer of w > a.
Faced with this response in the beginning of the second period, the acquirer's
best action is to make a tender offer, as any new offer for a merger will only
be rejected again, causing further delay. Therefore, the unique equilibruim
here is for the acquirer to make a tender offer immediately (and from every
node in every period), and for the manager to always reject a merger attempt.

Is this a desirable result for the shareholders? The answer depends cru-

cially on the action of a potential bidder with a synergy gain of a < a%*,
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Without any bilidding costs, this bidder may bid, even though he knows he is
going to be rejected. Now, it is more likely that a tender offer yields a
higher payoff for the target shareholders than a merger (for any a close
enough to a* this is trivially true, and by and large it is true for every a).
Therefore, the target shareholders get what they prefer, a tender offer. It
is more reasonable, however, to assume that a bidder with a < a* will abstain,
thus preventing the target from being 'discovered,' and causing the target
shareholders a loss of potential profits. Next, we analyze a case which shows
that target shareholders have some tools to remedy this situation.

Suppose the manager's payoff in the case of a successful merger is zero,
and in the case of a successful tender offer is some negative amount. One car
think, for example, of a situation where the manager suffers some costs upon
dismissal (search costs, loss of reputation, etc.), and the probability of his
being dismissed is less in the case of a friendly takeover.6 In this case,
whenever an acquirer has some synergy and wants to take over, the manager
prefers merger negotiations over a tender offer. Moreover, if he does not own
any of the target's stock, he does not even care about the price at which the
merger is consummated. The bidder may take advantage of this by offering a

merger at a low price, as can be seen from the following proposition:

PROPOSITION 1: Suppose that m(a) = 0 and t(a)

K < 0. Then any SPE has

the form

(NT,0) and £2

i) for t odd, gi yes

(yes, NT, .) if flwl,.....,w_<_ §(a-8a)
(no, NT, .) otherwise

w, wel[0,1]

. a
ii) for t even, g =

a
and ft

PROOF: See appendix.

Proposition 1 suggests that the acquirer, in his turn, always offers a

werger for O, and the manager accepts this offer, since he is indifferent
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between all the prices he may be offered and to whether the merger takes place
now or in the future. As the target manager accepts any w, the acquirer offers
only those prices that give him at least as much as he would get upon waiting
for another period. (This payoff is 8a discounted for one more period.)

Thus, the outcome in equilibrium is a successful merger offer of zero in the
first period itself.

The target shareholders, therefore, are facing problems from two sources.
First, no tender offer is going to be made (remember, a tender offer gives
them a higher payoff). Second, in the case of a merger, nobody is taking care
of their interests in the bargaining process. Separately, these two problems
may be easily solved via a pre~written contract. The shareholders can promise
to pay the manager a sufficiently large sum of money, to guarantee him a posi-
tive payoff in the event of a successful tender offer, while in the case of
a merger, the shareholders may promise to pay the manager a percentage of
their profits from the takeover. With such a contrast, the manager is no
longer indifferent between mergers at different prices. 1In fact, the manager
wants as high a price as he can get, and the bargaining situation becomes simi-
lar to that of Rubinstein (1982).

However, when these two incentives are offered together, some problems
arise. Even though the compensation in the event of a successful tender offer
may be much higher than in the case of a merger (so that, whenever it is possi-
ble, the manager prefers a tender offer), the manager will not be able to force

the acquirer to make a tender offer, as the following proposition shows.

PROPOSITION 2: Let A(a) be the shareholders payoff from a merger with an

acquirer of type a, and suppose that m(a) = aA(a), ac(0,1]. Also let
t(a) = X, KeR., Then, the unique SPE outcome is a merger with payoff of
§a(l/1+8) for the acquirer.

PROOF: See appendix.
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Propositon 2 claims that whenever a target manager has a positive payoff
from a merger, then that is the only feasible outcome of the game and the
payoff he gets from a successful tender offer is of no importance because the
manager cannot force the acquirer to make a tender offer. (The acquirer
prefers a merger when the outcome is as described in the proposition.) The
acquirer, knowing that the manager has positive profits from a merger, will
offer only a merger, forcing the manager to enter into successful merger
negotiations. The case where the manager owns a small number of the firm's
shares may be viewed as a special case of this proposition. In the event the
manager holds a substantial stake in the firm, he will be unable to force
bidder-1 to make a tender offer, so only a merger will take place.

The target shareholders have two alternatives. Whenever it is possible,
the best approach for them is to condition the contract on the acquirer's
synergy gains. For example, they may write the following contract:

*
() - %A BT 2 L2 hers as0,1) ®

and t(a) = K > 0 whenever a successful tender offer occurs. It can be seen
that, whenever m = 0 and t > 0, the only equilibrium is for the manager to
resist any merger attempt, and for the acquirer to make a tender offer (al-
though merger for price of 0 also can be an equilibrium outcome, this equili-
brium is not perfect). Therefore, contract (5) will yield the desired outcomes
for the shareholders.

Whenever the contract cannot be conditioned on the value ‘'a', the share-
holders have to decide whether they prefer to see only tender offers (if the
synergy gains are above a*) and nothing if a < a*, or to see only mergers

'

independent of what the 'a' may be. Accordingly, they can develop contracts

that will give them the best feasible outcomes.
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In order to complete the analysis, we discuss briefly the case where the
manager has negative payoffs from both tender offers and mergers. 1In particu-
lar, the case where his losses from a tender offer are bigger than his losses
from a merger is interesting. It is shown in the appendix that this case may
yield a merger for the price of zero as an equilibrium. (Although not unique,
this equilibrium is a reasonable one to consider.) Thus, the target share-
holders face the same problem as they faced in the case of zero payoffs to the
manager. The contract that gives the right incentives is again very similar
to contract (5), but now the shareholders have to pay the manager a lump-sum
to bring him to zero profits (in the case of a merger). Apart from this, the

contract is the same, with the same results.

Section 4. Golden Parachutes, Greenmail and Some Welfare Implications

The above analysis shows that the shareholders must give some incentive
to the manager in order to induce him to act in their best interest. In par-
ticular, they have to compensate him (by some monetary transfer) for any loss
he may suffer because of a takeover. This feature of the contract is very
similar to a mechanism that is frequently observed in take-over situationms,
namely, the "Golden Parachute” mechanism. Golden Parachutes guarantee the
target manager some compensation, usually a large sum of money, upon a success-
ful takeover of the target.

The above explanation for "Golden Parachutes™ belongs to the class of
explanations that uses "agency costs” (usually, moral hazard) as the main
reason for this mechanism. It should be pointed out, however, that our analy-
sis identifies some complications in the implementation of this mechanism.

The shareholders must be aware of the fact that the pre—~determined contract
that they are giving to the manager may change his position in the game that

takes place upon the arrival of an acquirer. 1In particular, a "Golden
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Parachute” that pays out in the case of any merger may prevent a tender offer
from taking place even when an acquirer has type a > a* and this may happen
even when the same "Golden Parachute™ contract promises the target manager a
higher payment in the case of a successful tender offer. This is no longer a
conventional "moral hazard” problem, as the manager himself prefers a tender
offer. The problem is the result of the linkage between the manager's
contract and his position in the manager—acquirer game. In this respect, our
model has enough structure to identify the kind of contracts we are likely to
see in different situations. It, thus, contains some empirical implications
about the "Golden Parachute"” mechanism.

The "Golden Parachute” contract may yield another benefit for the target
shareholders in the following way. Suppose that the amount paid to the manager
upon a successful tender offer is relatively high compared to the amount he
gets in the case of a successful merger. It is clear from the analysis of the
previous sections that the manager cannot force an acquirer with the synergy of
a < a* to make a tender offer. However, if an acquirer has identified the
target to be synergy-generating, the information that both he and the manager
have, may be worth a lot, since they both know that the target can produce
higher synergies with other acquirers. In this case, both the manager and the
target shareholders will be better off letting the market 'discover' this firm
without merging with the low value acquirer. But, without a public tender
offer, how can the manager transmit his information to the market? The way in
which he can do this is known as 'Greenmail,' under which a target buys back
the shareholding of a major shareholder at a premium over thé share market
value. For example, consider the case where the target's value upon 'dis-

covery' is some ¢ > 0, and an acquirer with match-value of a < ¢ arrives. Let
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the bargaining solution be 'split the synergy gains,' i.e., each player gets
a/2 (any other solution, including that of Proposition 2, is as good for our
purpose). The target can now offer the acquirer a payoff of a/2 + €, 0 The
market observes this action and discovers the targer provided the following
conditions hold.

l. An undiscovered target makes negative profits at the level of Green-

mail, i.e., cost of Greenmail must satisfy a/2 €, > 4c.
2. A discovered target must make a positive profit after it pays out

Greenmail, i.e., ea/2 + a < c.

Thus, the range of Greenmail payments so that incentive compatibility and indi-
vidual rationality are both satisfied is qc < a/2 + €, < c.

The existence of "Greemmail" suggests that acquisitions through merging
are always undesirable for the target, the acquirer and the society. The

following proposition proves that point.

PROPOSI-ION 3: For any match-value ae[0,1), a tender offer yields a higher

social gain than a negotiated merger.

PROOF: The synergy gain is a. Therefore, a merger yields a total social gain
of a, Whenever a < c, the target alone gets more than 'a' in the event of
discovery through a public bid. Whenever a > a* and the acquirer make a tender

offer, the target gets

= 1 2 2
Vt(a) = Gfa max (a, GVt(a))ds + 8w°/2 + §a“/2
and the acquirer gets
a 2 2
Vb(a) = §w(a-w) + wa(a—s)ds =8(a"+w )/2
Now, the two values combined yield

Vt(a) + v, (a) = GI; max {a,GVt(s)}ds + a2

I; max (a,GVt(a)) Z_I;ads = (l-a)a --> Vt(a) + Vb(a) > 8a,
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Morever, the second acquirer makes, in expectation

= &) (ecatdge = 8 2y _
Vb=2 = Gfa (s-a)ds = > (1+a”) Sa.

It is easy to see that this function is decreasing in a and, for a=1 it equals
0. Therefore, for a < 1, it is strictly positive. Hence, the total social
gain is strictly bigger than a in this case.

Q. E. D.

Proposition 3 is intuitively clear. A tender offer generates the type of
information that leads to competition which may result in an acquifer with
higher synergies taking over. A merger, in contrast, has no such advantage
(in our model). It does not lead to the generation of additional synergies,
and it does not reduce costs (such as time). It appears, therefore, that in
order to justify such a commonly used mechanism, we have to rely upon other
explanations. One such explanation, which we will not discuss here, is
"managerial synergies” (see Berkovitch and Khanna 1985 for a model that
incorporates this idea). TInstead, we focus on another explanation for mergers,
namely timing. A merger, as a friendly way of taking over, may speed up the
process of acquiring a target viz—a-viz an unfriendly takeover (i.e., a tender
offer). Consequently, the payoff that is generated by this process may be
realized earlier in the event of an acquisition through a merger. Whenever
the advantage to the target from this fact is bigger than the value of
"discovery,” a merger may be socially preferred.

In particular, let us assume that the payoff in the case of a merger is
realized immediately upon reaching an agreement (i.e., in the beginning of the
period), while the payoff in the case of a tender offer is realized only at
the end of the period. 1In this scenario, the higher the synergy gains the

higher are the costs of delay and the smaller is the chance that an acquirer
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with higher synergies will arrive after a tender offer has been made. We may,
therefore, expect that mergers may be socially preferred when bidder-1 has
high synergies, and tender offers may be preferred for low synergies. This

idea is reflected in the following proposition.

PROPOSITION 4: Under the above assumption, for any §e(0,1), there exists

a**c¢(0,1) such that, for every a 2 a**, a merger yields higher social gains,
and for every a < a**, a tender offer yields higher social gains.
PROOF: Given a match value of a, the social gain from a merger is a. For
every a > a*, the social gain is %-(1+a2). This value is calculated as
follows. The probability that bidder-1 will take over the target is a, and in
this case the social gain is §a. The expected social gain from the second
bidder is Gf;sds. Therefore, the total social gain is Gaz + Gfisds = %-(1+a2).
The social gain from a tender offer when a < a* is given by ( ), and is equall
to some strictly positive constant. Now, with a = 1, the social gain from a
tender offer is §, smaller than the social gain from a merger. Whenever
a = 0, the social gain from a merger is 0, while the social gain from a tender
offer is bigger. Moreover, the social gain from a tender offer increases at
a rate which is no bigger than the gain from a merger. Therefore, such an a**
exists.
Q. E. D.

Proposition 4 presents a problem. Although a complete analysis of the
model under differences in the amount of time needed to acquire a target via
different mechanisms is beyond the scope of this paper, it seems that the
result that mergers occur for low synergies and tender offers for high, will
hold. Thus, the market may be inefficient. However, in the case of low syn-

ergies for bidder-1, Greenmail will induce inefficiencies. Also, it appears
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that a merger, if it is desired, may take place when synergies are high.

Given that he will be forced to make a tender offer, an acquirer with high
synergies may approach the target with a merger offer for a price which is
equivalent to (or slightly higher than) the expected gain for the target firm
from the tender offer. The target shareholders prefer this procedure and,
therefore, the only remaining problem is the manager. He may resist this
proposal if his compensation in the event of a tender offer is higher than for
a merger. This possibility would have to be incorporated into the manager’s
contract for the manager to take the desirable action.

It appears, therefore, that some of the instruments that induce efficiency
may already exist in the market. It should be mentioned, however, that a com-
plete analysis of the market with the above possibilities is not simple, as
it introduces additional solution concepts to the bargaining game between the

acquirer, the manager and the target shareholder.

Section 5. Conclusions and Empirical Implications

We have demonstrated that mergers and tender offers have distinct roles
to play in the acquisition markets. Tender offers are optimal when the synergy
generated by bidder-1 is above a unique level in the range of possible synergy
gains. Below this level we do not observe any tender offers as it is not opti-
mal for bidder-1 to make a public bid that he does not expect to win with in
the ensuing competition. He will, however, choose to make a private merger
offer and thus prevent any competition from developing.

We are able to show that "Golden Parachutes” eliminate an agency problem
that may exist between target management and shareholders. It is not enough,
though, to get rid of the agency problem alone, as the consequences of giving
management such a contract may not be in the best interest of target share-

holders. A contract which takes care of just the agency problem also reduces
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the ability of target management in forcing bidder-1 to take that action which
is in the interest of target shareholders. We develop a contract which is able
to take care of the agency problem without reducing target management's
effectiveness.

Under the assumption of our model, mergers are suboptimal for the target
and society at large since they occur when bidder-1's realization is low and
he wishes to prevent competition via a private merger attempt. This approach
excludes, on occasion, potential bidders with higher synergy gains. Target
management may use Greenmail to buy out the low synergy bidder-1 and generate
competition, thus, improving both target shareholders' and social welfare.

We suggest, without rigorous modeling, that mergers may still be important
for reasons like manager's specialized resources or in instances where mergers
are expected to take a shorter length of time than tender offers to complete.
We postpone a detailed analysis of these claims to a succeeding paper.

The most obvious testable implication of our model is that, on average,
synergy gains generated should be higher in the case of tender offers than in
the case of mergers, since mergers take place only for low realizations. We
are not aware of any empirical paper which studies this aspect of acquisitions.
Another implication of our model is, since target firms by and large prefers
tender offers over merger attempts and since tender offers take place for the
higher realizations of synergy gﬁins, target firms should make larger profits
when taken over by tender offers. A causal analysis of the data put together
in Jensen and Ruback '85 strongly suggests that this may indeed be the case.

Other testable hypothesis are with regard to Golden Parachutes and Green-—-
mail., Managers of firms that have Golden Parachutes should generally hold
little or no stock in their firms. Firms whose managers hold substantial posi-

tions should usually see merger attempts being made on them. This is also the
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finding of Bradley and Kim '85. When Greenmail substitutes a tender offer as

a discovery mechanism, it should lead to an increase in the market value of

the target firm, though the extent of this increase will depend on the bargain-
ing solution used in the market. However, in case Greenmail occurs concur-
rently with an actual or probable tender offer, we should see a drop in the
value of the target shares, at least as large as the premium paid. A study by
Bradley and Wakeman 1983, concludes that when Greenmail terminates a tender

offer, the value of the target firm drops.
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FOOTNOTES

Golden Parachutes are usually written into the incentive contracts of some
target managements, promising them large sums of money in the event the
firm is successfully acquired.

Greenmail is essentially a technique used by target firms to forestall a
a possible takeover attempt by repurchasing at a premium the block of
shares held by a potential acquirer.

In this paper for the sake of simplification we assume that the set of
targets and the set of acquirers are mutually exclusive, but relaxing
this condition should not alter any of our results,

We relax this requirement in Proposition-~2.

In this case, since bidder—2 knows he cannot win, he is indifferent be-
tween bidding and not bidding. 1In fact, if he has some bidding costs,

he will not bid. Our model holds for this case too, but it yields a
decreasing tender offer by bidder-1, i.e., a bidder with the higher
synergy bids lower, since he is less afraid of competition. We prefer to
stay with our study of competitive bidding as, without it, the target has
an incentive to reach a private agreement with bidder-2 and freeze-out
bidder-1. This can be done, for example, via a "white knight" agreement,
in which at the target's behest, bidder—-2 bids above bidder-1's first bid,
and the target accepts this regardless of the reaction of the first
bidder. Such considerations will yield results similar to ours, but the
analysis will be more complicated.

We assume that the probability of being dismissed in the case of a merger
is the same as in the case of no-takeover. However, even if this proba-
bility is higher than in the case of no-takeover, but lower than that in
the case of a tender offer, our results will still hold.

This may be the reason why mergers were much more common before the 60's,
when managers held larger proportions of their firms' stock (see Bradley
and Kim, '85).
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APPENDIX

Lemma 1- proof of uniqueness

To show uniqueness, consider the function for w

1 a

éf ya(s)ds + éw(a)2 + éf sds if w(a) € a
a w(a)
Al) w(a) =
1 2
éf yW(s)ds + &w if w> a
W
At a=1, w = %‘W2+ 8/2 ==> w =1/8§ - [1/62- 6/2]1/2 <1

Therefore, this is the appropriate solution for w (since w<l). It follows that
at a=1 wa, and , at a=0 w>a. In fact, as can be seen from the lower part of
the RHS of (1), at this point (and at any other point that satisfies a < w ),
the value of w is independent of the value of a. Thus, it remains to show
that, whenever w(a) < a, w(a) is strictly increasing with a slope less than 1
(and continous) in order to guarantee uniqueness. It is easy to see that
there exists € > 0 such that w(a) < a whenever

a > l-e and the solution for (1) is the appropriate solution for w, which
is the solution for the following equation

1

2 2 2
A2) wo- E'W + 2£ ya(s)ds -a =0

The solution for 2 is given by

1/2 1

2 and A = f ya(s)ds.
a

A3) w(a) =1/6 - [1/62- 2A - a” ]
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1 s* 1
Now, A = f max{a, 6v(s)}ds = f ads + f §v(s)ds
a a s*

* _
where s = v l(a/cS). We can now write (1) as follows

s* 1
Ab) w(a) = 6[f ads + [ 6v(s)ds] + 6/2 w(a)>+ 6/2 a® =
a s* 1
Sa(s*-a) + 6fs*6v(s)ds + 8/2 —_ 5/2 aZ =
2 1 2
8s*a - §/2 a” + &f sv(s)ds + §6/2 w(a)”.
S*

Using the implicit function theorem we obtain
ds* 2 ds*
* 4+ - - * . - =
[6s a Sa - 8" v(s*) e ] da + (8w ~1) dw = O

which yields

dw _ 8s* + da ds*/da - Ba - 62\7(8*) ds*/da
da 1 - &w

* *
8v(s ) < s , and, thus, &s* > Sa. In addition,

2
o
£
[

I

ow _ 6(s*za) ¢,
a 1-

*
= 52v(s*) 0s% and, therefore,
da Sw

(o
)]
|

= 0w | _ Ss*-a 1-a -
Let g(8) i g(1) = < = <1, and g(0) = 0. Also

3g _ (s*-a)(1-86w) + wd(s*-a) S 0.
08 (1-5w)>
ow

Therefore, 0 < <1 for any §e(0,1), whenever a > w. Thus, if we can now

da

show that there exists an a* for which w(a*) = a*, we are done. If such an a*
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exists, than w(a) < a for any ada* (w increases "slower” than a), and for any
aa*, w(a) = w(a*) > a. Since w=K > 0 whenever w > 0 (K is constant in a),
there exists an a* s.t. a* = K. It is easy to check that at this a*, w(a*) as
given by (1) is equal K. Therefore, for any a > K, adw(a), and unigeness is

established. Q.E.D.

Proof of Lemma 3

Given strategies (g,f), the shareholders best response at time 7 is not to
tender for any wT < évz(a,g,f), since they can do better by not tendering,
and to tender if W > évz(a,g,f). Also, given the target shareholders' best
response, the acquiring firm will not bid WT > GVZ(a,g,f). Thus, it remains
to be shown that the bid may not be below évz(a,g,f). In order to do so, we
first show that, given the above strategy of the targets' shareholders, the

equilibrium V must be constant over time. Indeed, suppose not. Then

B=1
i

* %
l(a’g ,f ). However,

. . T * % T+
there exists 1 and t+i such that VB=l(a,g ,E ) D Ve
it is easy to see that if, at time <¢+i, bidder-1 chooses to continue

according to g't, i.e.,

* ?
(o o ' ' = '
g' (e, s s e Wi Wiseeeen,W LWl ) 8 (Wl’wl"""’wr’wr)’ then he can
: pTHl tofry — yxT * ®
obtain VB=l (a,g',f") VB=1(a,g 'T,f IT). In addition, due to the

compactness of the problem, the optimal bid at time 1 is well defined (in
any strategy). Therefore, V=1 is constant over time, and so is V.

Note also that VB=1< §(a - 6Vt). Indeed, given the above strategies of
the targets' shareholders, bidder-1 can win only for the price of 6Vt (or
higher), in which case he gets 6&(a - 6Vt). However, with some positive

probability he is going to lose and get zero), or get the above payoff a

delay. Now, consider the value of bidder-1 if he bids wg€ (0, 6Vt) as the
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first bid, and, as a second bid he bids the value of bidder-2, if bidder-2's

value is above 6Vt, and some w! € (0, 6Vt) otherwise. The following

0
holds
| "" :
Vo . = [ (a-s)ds + 87V 8V _. <
B=1 Vo Wy 5V t~ B=l
t
& 2
| (a-s)ds + (6Vt— w)(a—éVt) + & We 1 = VB=1 W, w'=8V <
o\ 0 t
t
a
— + _ = .
f (a-s)ds 6Vt(a 6Vt) VB=l lw=6V =8V
&V t t
t
a
Where j (a-s)ds 1is the expected payoff for bidder-1 upon the arrival of a
8V
t
second bidder with synergy of b, b € (6Vt, a), and 62VtVB=1 is the

expected value if b is lower than 6Vt . In the latter event, the
shareholders reject bidder-1's bid and he gets the discounted value of the
next period profits.

The above inequalites mean that to bid w = 6Vt and w' = 6Vt

whenever the value of the second bidder is below 6Vt yields higher payoff

than any other lower bid. Q,E,D.

Proof of theorem 1

oL

If Vz(a) exists for every a » a , we have to replace the function v(s) by

Vz(s). Therefore, Vz(a) can be written as follows

1 2 2
Vi(a) = [ max {a, svi()}ds + ST + -, &vi(a) < a
a
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For a=1, .Vz(l) = %—((6VE(1))2+ 1). This equation has a unique root in (0, 1)
that is given by
Vz(l) = 6—2— [6—4— 5—2 ]1/2< 1. Thus, w = §V(l) < 1, and the solution is
consistent. Now, assume that V is, continous, differentiable and strictly
increasing for a > a*. Then, for every a > a' = §V(1),
max{a, 6V;(S)} = a. Therefore, if a > a' we may calculate V(a) as follows
1

Vi(a) = [ ads + 1 [6VE ()17 +
a

a2 = a—-l a2 + %{5vz(a)]2.

1
2 2

Hence, the uniqe solution for these V(a)'s is given by

2 -1

A5) VE(a) = §7°- & [s72-

2a + a2 ]1/2

We later show that this solution satisfies all the required properties. Now,

for any a > a" = 6V§(a') we may calculate V as follows
T a’ 1 T 1 T 2 1 2
Vt(a) = £ ads + £'Vt(s)ds + E-[éVt(a)] + 5a.

For all s > a', Vt(s) is given by (5). Therefore, this equation may be solved
exactly as (5) and yields a unique solution . Continuing in this way we may
compute any V. (a) for a > a*. Indeed, suppose that V is continous, and
satisfies v(a) < a for every a > a*. Then, for any

a > a* there exists ¢ > 0 s.t. max{a, Vz(s)} = a for any s € (a, ate). Let

I = (a, a+ga) and define I =10

a . I is an open cover for (a*, 1]

a€(a*,1) Ia

and, therefore, for [a+1/n, 1] too (for n sufficently large). Thus, there

exists a finite cover {Ial’ Ia2"""""I } that covers [a+l/n, l]. Let Ia;

am

be the open cover that contains a', a; < a'. Clearly,



_A_6_

T a;te 1 T 1 T 2 a2
Vt(ai) = a,ds + J Vt(s)ds + E—[&Vt(ai)] + 5
a; a e

Since, for any a > a;+e, Vz(a) is given by (5), we may solve V(a;) as in (5).

Moreover, since aj+ga > ai+ea if a: > aj, we can calculate any value Vt(a)

3 1

3
for a > ay.
Now, let Ia. be the open interval that contains a; (aj > aj ). For any

J

value a > ajrwe may calculate Vt(a) as above, given the solution that we
obtained for V(a), a > a;. Proceeding in this manner, we may calculate (in a
finite number of steps) any value V(a) for ae[a*+l/n, 1]. We can do the same
for any closed interval [a*+1/n, 1], n = n*, n*+1,..... Since the set (a*, 1]
is equal to the (infinite) union of such sets, we may calculate any value V(a)
for a € (a*, 1]. However, given that there exist a unique value V(a) for any
a above a*, it is easy to solve for the (unique) value V(a*).

It remains to show that V satisfies differentiability and that
V(a) < a. From the solution (5) it can be seen that V is differentiable (the
solution for other values of a has the same structure). Therefore, we now
show that V(a) < a. First, we show that (5) satisfies this property. let

g(8) = dv(a) = 5—1— [5_2— 2a + a2 ]1/2.

Now, g(1) = 1- [(1-a)2 ]1/2 = 1- (1-a) = a. Also

2 ]—1/2 50 <==> -] + 1/8

%8 - _1/8% + 33 [1/8%- 2a + a .
8 [1/8°~-2a+a

88 0

7172 ?

But this is true since 1/8§ > [1/52— 2a+a’ ]1/2. Now, from the proof of

uniqueness in theorem 1 it can be seen that if V(a) < a for any a above a',
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V(a') also satisfies this property. Using the continuity of V we can now

extend this result to any other a > a*, Q.E.D.

Proof of Theorem 2

Consider any strategy w when the target's strategy satisfies the
condition in lemma 3, i.e. fr= yes if w, > 6Vt(a,w,f) and "no” otherwise. By
lemma 3, if w forms a SPE along with the target's strategy, it must satisfy

(%) w_= 6Vt(a,w,f) for every 1. The minimal value for the target is w=0
for every 1. With this strategy, however, §&V(a) = K > 0. Therefore, no bid
below K may be allowed if condition (*) holds. But, if no bid below K is
made, 6&V(a) = K' > K. Continuing in this way we may see that the possible
first bid is w(a) as given by Lemma 1. The same process may be applied to any

bid above w(a). Therefore, the only bid that satisfies lemma 3 is

wT= w(a) for every 1. Q.E.D.

Proof of proposition 1

It can be seen that the manager's strategy yields, from every node of the
game, a payoff of zero for himself (provided that no tender offer has been
made). Therefore, he has no prefered strategy. Given that the manager has
this strategy, the acquirer's best strategy is to offer the price zero
whenever he says merger (NT). This gives him a payoff of 68a. Therefore,
whenever it is the manager's turn to make an offer, the acquirer is willing to

accept any offer that gives him at least the discount value of
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Sa, which is 62a. He gets this payoff if he pays &(a~-8a) for the target.
Hence the above strategies are SPE.

In order to be precise, however, we should mention that other sets of
strategies may be SPE as well. For example, if we replace the manager's first
period response by "no”, and let him offer w = 0 in the second period, while
keeping all the responses in the other periods the same, we get another SPE.
However, this equilibrium is not "perfect” (see Zelten 1975) in the sense
that, if we put some positive probabilities on every strategy of each player

(i.e. some "tremble"), these kinds of equilibrium will be eliminated, Q.E.D.

Proof of proposition 2

We first show that the solution given in the proposition is the 1limit of
the games in which a tender offer must be made after the n-th period. Suppose
that a tender offer must be made after the first period. Then, only bidder-1
has the opportunity to make a merger offer, and he will use this to offer the
manager a merger for &6k. The manager knows that, if he rejects, he will get
k, discounted for one period. Therefore, his best response is to accept any
merger offer that yields any return that is above/equal 8k. This is the
unique SPE in this game. If the game ends after two periods, it is the
manager's turn to move in the second period. Let the acquirer's value from a
tender offer be D (D = 6Vb). Then, the manager can ask a price of §(a-D)
from the acquirer, i.e., the acquirer will end up with net gain of §D. Given
this, the acquirer can offer, in the first period, a price of 62(a—D), and
this sequence of offers (together with acceptance by the reciever) is the

unique SPE. Extending the same argument, it can be shown that the sequence of



— A_g -

offers for the three-period game is &k, 6a-62(a—k), 6%a- 63(a—k), and for
the four-period game is
2 2 3 2 3 4 .. .

6(a-D), &67(a-D), Sa—- &7a+ &67(a-D), &67a- &7a+ & (a-D). Continuing this way,
one can calculate the sequence of SPE offers of the game that ends up after
the n—-th period. The first-period-offer of the game that ends after n period,
n odd, is

623_63a+643—653 +’oooooooo.oo.oo, _6n(a_k)

and, for n even is

2 5

622 = 632 + 8% - 822 + 6% ~,viiieinnnn, + 8™(a-D).
The limit for both offers, as n goes to infinity, is §2a (1/148). Therefore,
the payoff for the acquirer is &[a - 62a (1/1+8)].

We now show that this outcome can be supported by strategies that form

SPE in the infinite game. For this, consider the following strategies

i) For T odd, gi = (NT, 62a/1+6), and
yes  if gi= (NT, w), w2 62a/1+6
no otherwise
. a 2
yes if fT= w, w € 8%a/1+é

. a
ii) For T even, 8.~ and
no otherwise

£2= §2a/1+6

Note, first, that we are assuming 6(a-6w(a)) < 62a/1+6, so that there exists
no 7T such that the acquirer has positive profits from making a tender
offer. Thus, it can be checked that the above strategies indeed form SPE.

Q.E.D.
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Figure 1

The chain of events that take place in the first period, after the acquirer
has decided to make a public tender offer is as follows:

New acquirer decides
to compete

Tender offer Shareholders
is made accept/reject

. |

Beginning of
period 1

New acquirer arrives
and realizes his value

Final bid is made
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Figure 3
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