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THE JOURNAL OF FINANCE « VOL. L, NO. 5 « DECEMBER 1995

Initial Shareholdings and Overbidding in
Takeover Contests

MIKE BURKART*

ABSTRACT

Within the context of takeovers, this paper shows that in private-value auctions the
optimal individually rational strategy for a bidder with partial ownership of the item
is to overbid, i.e., to bid more than his valuation. This strategy, however, can lead to
i) an inefficient outcome, and i) the winning bidder making a net loss. Further, the
overbidding result implies that the presence of a large shareholder increases the bid
premium in single-bidder takeovers at the expense of reducing the probability of the
takeover actually occurring.

THE PRESENCE, OR THE likely existence, of competing bids for a target is an
important feature of the takeover process. An immediate consequence of com-
petition is that an acquiring party cannot assume that he will be able to take
over the target at a cheap price. On the contrary, he must be prepared to accept
that a substantial share of the gains will go to the target’s shareholders.
Bidding and counter-bidding or the endeavor to deter rivals from entering the
contest by means of a high initial bid all result in high takeover premia. In fact,
stock market studies conducted mainly with U.S. data find that the average
takeover premium is 30 percent, and peak values reach 100 percent.! One
implication of the unequal division of gains in tender offers is the importance
of initial stakes, i.e., shares acquired prior to the tender offer, as these are a
primary source of profit for the acquiring party.

This paper shows how bidders’ initial stakes, often referred to as toeholds,
affect competition. In particular, the presence of toeholds in bidding contests,
modelled as English auctions or second-price sealed-bid auctions, can lead to
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inefficient outcomes. This arises because a buyer who owns a share in the item
being sold has an incentive to overbid, i.e., to submit a bid in excess of his
valuation of the item. In contrast to the standard English auction and second-
price sealed-bid auction, a losing bidder sells his initial stake to the winner,
and is therefore interested in a high price. One way to ensure a high price is to
submit a higher bid with the aim of provoking a counterbid. However, by
adopting such a price-raising strategy, he incurs the risk of winning the
contest instead of merely improving the selling price. This unwanted outcome
results in an inefficient allocation of the object.

The paper examines the specific example of a takeover contest between two
competing bidders. In this context, overbidding will be defined as offering a
price per share that is higher than its post-takeover value, once the bidder has
gained control. Whether this also implies offering more for the target than it is
worth depends upon the size of the bidder’s initial stake and upon the extent
to which he overbids per share. While the analysis deals with a two bidder
private-value auction, overbidding is a general feature of auctions where
bidders own a stake prior to the bidding. Furthermore, overbidding as an
economic phenomenon is by no means restricted to bidding contests between
two outsiders. Overbidding can also occur, for example, in control contests
between an incumbent management with equity ownership and an outside
investor, or in liquidations of failed businesses as prescribed by Chapter 7 of
the U.S. Bankruptcy Code.

The overbidding theory presented in this paper provides an explanation for
the observed tendency of winning bidders to overvalue the target.2 Unlike the
hubris hypothesis proposed by Roll (1986), this theory does not rely on an
assumption about managerial behavior, but originates from individually ra-
tional, i.e., profit-maximizing, behavior on the part of the bidders. Another
possible explanation for overbidding lies in the winner’s curse. When each
bidder offers his estimate of the object in a common-value auction, the winner
will find that (on average) he has overestimated its value. However, such
bidding behavior is not fully rational. This paper establishes that fully rational
bidders with initial stakes may also fall victim to a winner’s curse, even though
each bidder knows his valuation of the object. Overbidding is not dependent
upon the private-value assumption, however. The necessary ingredient for
overbidding is that bidders have an initial stake in the object being sold. For
example, toeholds would also cause overbidding in a common-value setting
where each bidder observes a noisy signal of the target’s common value.

In the context of takeovers, there is empirical support for introducing toe-
holds into the existing models of bidding contests. It is not unusual for acquir-
ing parties to own shares prior to the acquisition. For example, in Jennings
and Mazzeo’s (1993) sample of 647 observations of proposed tender offers and
mergers, the mean toehold is 3 percent. However, the distribution is skewed,
and only around 15 percent of the bidders own an initial stake. In the sub-

2 Cf. e.g. Bradley et al. (1988).
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sample of multiple-bidder contests, the average is slightly higher at around 18
percent.3

Although many models deal with the interplay among multiple bidders,* few
papers consider the effect which initial stakes have on the bidding competi-
tion.? Dewatripont (1991) and Ravid and Spiegel (1992) show that a toehold
can be effective in deterring rival bidders. When modeling the competition
among the bidders, both papers place an exogeneous restriction on the bidding
strategies which bidders can adopt. Despite one bidder owning a toehold, he is
never permitted to bid above the price level where he is indifferent about
winning and losing, i.e., above his valuation of the target. This restriction
immediately implies that the bidder with the higher valuation always wins,
ensuring an efficient allocation. This paper, however, shows that these results
change substantially if bidders’ strategies are no longer restricted in this way.

Finally, this paper is closely related to two recent works by Chowdhry and
Nanda (1993) and Singh (1993). Chowdhry and Nanda also identify an incen-
tive to overbid although within an entirely different setting. In their model,
debt serves as a commitment to bid aggressively in a subsequent contest.
While this might deter potential rivals, the drawback is that the bidder might
have to pay a price above his valuation if a rival appears. However, as the
takeover is exclusively financed by new debt of equal seniority, the sharehold-
ers pass on part of the loss to all existing debtholders.

Independent of this research, Singh (1993) also identifies partial ownership
as a cause of overbidding. He develops the overbidding result in a one-sided
asymmetric information setting, where it is publicly known that the block-
holder is a passive investor. He then goes on to allow the blockholder to be
either an outsider capable of generating synergies, or to be the incumbent
management. This approach allows a richer interpretation, although the dif-
ferent cases are essentially encompassed in the model presented here with two
outside bidders and two-sided asymmetric information. In addition, Singh
discusses a variety of sales procedures and considers the links between over-
bidding and other defensive measures.

The present paper is organized as follows. Section I outlines the model.
Section II shows that bidders with initial stakes always overbid. Furthermore,
explicit solutions for the bidders’ optimal strategies are derived for the one-
toehold case, and the robustness of the overbidding result with respect to bid
form and bidding costs is discussed. In Sections III and IV, applications are

3 Bradley et al. (1988) find that more than half of the acquiring firms have a toehold. The
average size of the initial stake in their sample is 9.8 percent. In contrast to Jennings and Mazzeo
(1993), Bradley et al. analyze only successful tender offers but do not exclude bidders with over a
50 percent stake from their sample.

4 See Spatt (1989) for a survey.

5 The role of toeholds within a single-bidder setting has been analysed by Shleifer and Vishny
(1986) and Chowdhry and Jegadeesh (1989). The former show that toeholds are a way of over-
coming the free-rider problem of Grossman and Hart (1980). The latter also use the toehold to
circumvent the free-rider behavior, but they endogenize the size of the toehold and use it as a
signalling device.
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proposed and the main results are linked to empirical findings in the litera-
ture. The conclusions are presented in Section V.

I. A Model of Bidding Contests
A. Model

Bidder 1 and 2 are potential acquirers of a target firm. They are both risk-
neutral and hold an initial fraction «; and «, of the N target shares, where o;
< Y, i = 1, 2. The remaining N(1 — a; — a5,) shares are widely held. Other
claims held against the target firm are not considered.

Let &; denote the value of one share once the target is under bidder i’s
control. The valuations &; and &, are independently distributed on [0, 1]
according to a nonatomic distribution function G;. The function G; is continu-
ous and strictly increasing for all ¢; € [0, 1], and G,(0) = 0. Each bidder knows
his private valuation, while the realization of the opponent’s valuation remains
unknown to him. The distribution functions and the size of the toeholds are
common knowledge. For simplicity, the value of the target firm under the
incumbent management is normalized to zero and is known by all parties.

Competition between the two bidders for the target company is modeled as
the Japanese version of the common English auction.® In this game, at any one
moment, all players in the auction offer the same price. This price rises
continuously and players choose whether or not to remain in the auction. Once
a player has withdrawn, he cannot re-enter the bidding. The last remaining
player in the auction wins and has to pay the price at which he withdrew. By
assumption, participation in the auction involves no costs. (The effects of
introducing bidding costs are discussed in section 3.5.) Further, the bids must
be non-negative, i.e., p; = 0, where i = 1, 2.

Tender offers are the only admissible mode of takeover and negotiations
between a bidder and the incumbent management are ruled out. Furthermore,
neither collusion among the bidders nor retrading after the auction are al-
lowed. The tender offers are binding, conditional, and unrestricted. That is, the
bid can only be superseded by a higher (competing) bid, the bid is contingent
upon gaining control, and the winning bidder is obliged to accept all tendered
shares, including those of the rival. The target shareholders are assumed to act
as price-takers. They accept the highest offer if the offered price is at least as
high as the value of the firm under the incumbent management, i.e., p = 0.7

8 There are many variants of the English auction each corresponding to a different game. The
use of the Japanese or “ascending clock” variant in the literature, e.g., Milgrom and Weber (1982),
is widespread for two reasons: it can be solved by eliminating dominated strategies, and its
equilibrium outcome is the same as in the second-price sealed-bid auction. As Kamecke (1993)
shows, most other English auctions have signaling equilibria, in addition to the standard compet-
itive bidding outcome. These are robust to the application of the dominance criterion. The term
English auction will subsequently refer to its Japanese version.

7 If a more favorable bid is offered, shareholders must have the right to withdraw tendered
shares in order to accept the best offer. The U.K. City Code (Rule 32.3), the proposed E.C. Directive
(Rule 20.5) as well as the U.S. takeover legislation grant this right. Cf. De Mott (1988).
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The price-taking assumption together with the unrestricted nature of the bids
imply that the winning bidder acquires all (1 — ¢;)N remaining shares. (The
robustness of the results with respect to alternative types of tender offers is
discussed in section 3.5.)

B. Background to the Model

Before presenting an analysis of the model, some explanations for the choice
of the framework may be in order. Since the focus of the paper is on competi-
tion between two bidders, neither the acquisition process nor the size of the
toeholds is explained. Toeholds should be seen as falling in the range of the
legal disclosure threshold. Open-market acquisitions beyond this level are
difficult or very costly immediately prior to a tender offer. The U.K. City Code
requires disclosure at 3 percent, the proposed E.C. Directive at 10 percent, and
the U.S. regulation at 5 percent with a ten-day window allowing for further
acquisitions. Since takeover regulations require bidding parties to disclose
their toeholds, «; is known to the rival.

The assumption that the bidders’ valuations are independently distributed
is tantamount to asserting that the values which bidders attribute to a target
depend upon idiosyncratic factors, such as possible synergy gains. With respect
to takeovers, this choice is controversial, and the common-value assumption is
sometimes claimed to be more suitable. In reality, the value of a target is likely
to have a common and as well as a bidder-specific component. If these compo-
nents are assumed to be additively separable, the private-value auction is
merely a special case of a more general formulation, where the common
component is known by all bidders and normalized to zero.

The above distinction between common and bidder-specific components is
not to be confused with the distinction, common in the corporate control
literature, between security benefits and private benefits of control. Since the
focus here is on the competition between bidders, this latter distinction is not
relevant. What is relevant is the target firm’s value to the bidder, i.e., his
willingness-to-pay, irrespective of whether it stems from large security bene-
fits or from large private benefits of control. However, the distinction becomes
essential when comparing the model’s predictions with the empirical evidence.
To generate clear empirical implications, &; will from now on refer exclusively
to security benefits under bidder i’s control.

In a typical bidding contest, a potential acquirer will initially submit a
tender offer. A second party will then enter the contest and offer a higher price.
The first bidder may then counter this bid by offering an even higher price, and
so on until one party makes an offer which is not improved upon by the rival
party. Hence, competition between bidders is best captured by an open ascend-
ing, or common English, auction. For tractability, this is approximated by its
Japanese version. Furthermore, since contests with more than two bidders are
rare, the model is restricted to two bidders. For example, in the study by
Bradley et al. (1988), the vast majority of the multiple-bidder contests (65 out
of 73) involved only two bidders.
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The model does not allow the parties to bargain if the outcome of the bidding
contest is inefficient. Inefficient outcomes are inherent in a world character-
ized by private information, and there are no mechanisms which guarantee the
transition to an efficient allocation. Therefore, bargaining is not as obvious a
consequence of an inefficient outcome as it would be under perfect information.
Moreover, the introduction of post-auction bargaining would substantially
alter the nature of the game. In such a setting, additional factors need to be
taken into account when deriving bidding strategies. In particular, offers made
during the bidding contest might act as a signal in any subsequent bargaining,
inducing bidders to act cautiously so as not to reveal a high private value.
Another possible effect might be that bidders with toeholds bid more aggres-
sively, as the post-auction bargaining enables them to limit their losses should
they win the bidding contest.

The model does not permit bidders to withdraw their offers. The assumption
of binding bids is common and is supported by the legal framework in which
tender offers take place. The U.K. City Code and the proposed E.C. Directive
effectively prevent a bidder from pulling out should he win a takeover contest.8
While the Williams Act does not restrict the bidder’s ability to condition his
offer to the same extent, withdrawal is not an option in the United States
either, as the winning bidder is likely to face litigation.

In contrast to Grossman and Hart’s model (1980), the target’s shareholders
do not use their ability to free-ride on a bidder’s value improvement but accept
the highest offer. The price-taking assumption facilitates the analysis of the
bidding competition. Alternatively, the free-rider problem could be eliminated
by assuming that the successful bidder can fully dilute the value of minority
shares.

II. Overbidding in Equilibrium
A. Equivalence of Auction Forms and Nonexistence of Dominant Strategies

Takeover contests have been described in terms of an English auction. A
bidder’s strategy in the English auction does not only depend on his valuation,
but is also a function of the previous bidding activities. In contrast, the
second-price sealed-bid auction is a static simultaneous move game with no
history on which the players might condition their strategies. Hence, for
analytical convenience the second-price sealed-bid auction is adopted.

LeMMA 1: In the case of two bidders with initial stakes, the English and the
second-price sealed-bid auctions are strategically equivalent.

8 UK. City Code (Rule 13) and the proposed E.C. Directive (Rule 10) prohibit offers subject to
conditions whose fulfilment is in the bidder’s hands. Additionally, the City Code demands that
bidders make sure before the acquisition that they are able to implement the offer (General
Principle 10), and that the availability of the financing is confirmed by a financial adviser
(Rule 2.5). Thus, the condition that an offer is subject to obtaining satisfactory financing is not
acceptable.
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Proof: The player’s strategy in the second-price sealed-bid auction is to
choose a price. In the English auction with two players, each player determines
a price ceiling at which he will withdraw from the auction, given that his rival
is still actively bidding. If the rival withdraws before the price ceiling is
reached, the bidder clearly benefits from withdrawing immediately thereafter.
Thus, after eliminating the dominated strategies of remaining in the auction
after the rival’s withdrawal, the strategy sets are equivalent in the English
and the second-price sealed-bid auction. A strategy consists of choosing one
price. Furthermore, for any two prices chosen by the bidders, the winner and
the purchasing price are determined in the same way in both auctions. The
higher bidder wins and has to pay a price equal to the lower bid. Hence, the
equivalence holds. Q.E.D.

The strategic equivalence of the English auction and the second-price sealed-
bid auction with toeholds implies that the equilibrium outcomes of both auc-
tion forms must coincide. It should be noted, however, that the equivalence
does not hold in the case of more than two bidders. In the English auction, each
bidder’s price ceiling will be contingent upon the observed exit of other bidders.
Hence, the elimination of the dominated strategies, as outlined in the proof
above, does not reduce the strategy set to that of the second-price sealed-bid
auction. With only two buyers, the rival’s exit induces the opponent to with-
draw immediately thereafter and brings the game to an end.

In the standard setting with no toeholds and many buyers, the English
auction and the second-price sealed-bid auction are equivalent, although in a
weaker sense than in Lemma 1. Each auction admits a unique dominant
strategy equilibrium, and both have the same outcome. However, as will be
shown, this does not apply to auctions with toeholds. Consequently, the equiv-
alence needs to be established for the purpose at hand. The following analysis
concerns the second-price sealed-bid auction where one or both bidders own
toeholds, and begins by ruling out dominated strategies.

LemMma 2: It is a dominated strategy for any bidder to bid below his own
valuation.

Lemma 3: It is dominated strategy for a bidder with no initial stake to bid above
his own valuation.

Lemmata 2 and 3 merely restate the familiar result that for a bidder without
a toehold, bidding his valuation dominates all other strategies. One aspect of
Lemma 2, however, is particularly noteworthy. The potential loss associated
with underbidding is exacerbated for a bidder with a toehold. When bidding
p1 < &4, bidder 1 without a toehold forgoes some profit only if p; < py < &1. In
contrast, when bidding p; < &,, bidder 1 with an initial stake always forgoes
some profit when he loses the auction, i.e., whether p; <p, <e;orp; <eg =
ps. In the latter case, a higher bid would increase the selling price of his initial
stake.

LemMa 4: A bidder with a toehold does not have a dominant strategy.
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Since a losing bidder with a toehold has an incentive to increase his bid,
neither bidding his valuation nor overbidding is a dominant strategy. To
illustrate this point, consider bidder 1’s decision problem. If p; < p, holds, a
higher bid would increase bidder 1’s return on the sale of his stake. To ensure
the existence of a best response for bidder 1, assume that in case of a tie, i.e.,
P1 = ps, bidder 2 is the winner. Bidder 1’s best response would then be to match
bidder 2’s offer exactly if p, = ¢, and to bid any p; > p, if p, < £;. Hence, an
auction where bidders have partial ownership cannot be solved by the domi-
nance criterion.

B. General Case

This section shows that a rational bidder with a toehold inevitably submits
a bid in excess of his valuation.

ProrosiTiON 1: A bidder with an initial stake overbids with probability 1, i.e., for
all ai > 0, pi(si) > €; for almOSt all Si (= [O, 1).

The proof is given in the appendix.® Compare bidder i’s expected return when
overbidding by & with his expected return when bidding his valuation &;. First,
it should be noted that both bids yield the same return when the opponent’s bid
is lower than ;. Thus, outcomes need only be considered where the opponent
bids at least bidder i’s valuation &;. On the one hand, overbidding by & gives
bidder i an additional gain of 8a; when the opponent’s bid is higher than his
own. On the other hand, bidder i incurs a (maximum) loss of (1 — «;), when the
opponent’s bid is lower than g; + §, but higher than ¢;. The probability that
overbidding by 8 will reverse the outcome of the contest, making bidder i the
winner, is of the order 8. Consequently, the loss associated with overbidding is
of the order 82, while the expected gain is of the order 8. Hence, for small 8,
overbidding yields a higher expected return than bidding his valuation to a
bidder with a toehold.

Since the types’ distribution functions are only required to be nonatomic and
have a common support, the overbidding result is very robust. It neither
requires that G; and G, be identical nor that they satisfy further criteria, such
as the monotone hazard rate condition. Proposition 1 implies that in any
equilibrium of the bidding contest, bidders with initial stakes will bid a price
which is higher than their valuation. However, due to the asymmetry between
the bidders, both in € and «, it is very difficult to derive an analytical solution.
Moreover, an equilibrium may not exist as it is an infinite strategic-form
game.10 In the next section, an analytical solution of the auction problem will

91 am indebted to an anonymous referee for suggesting this proof. Extending the overbidding
result to N-bidders requires additional restrictions. These arise because bidders with low valua-
tions, and hence little prospect of either winning the auction or determining the purchasing price,
are largely indifferent as regards their bids.

10 One way to solve the existence problem is to convert the continuous auction into a discrete
auction by restricting the bidding space and the type space to a finite number of values.
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be derived for the simpler setting where only one bidder owns a stake prior to
the contest.

C. One-toehold Case

Although the one-toehold case is less general, it provides further insights
into the effects which toeholds have on bidding behavior. In particular, its
tractability allows comparative-static results to be derived with respect to the
optimal bid and the expected profits as a function of the toehold size. Situa-
tions where one bidder has a first-mover advantage due to his toehold are of
interest in their own right, since they are the most likely setting in which a
takeover contest takes place. Once a first tender offer has been made, it
becomes difficult for a rival to acquire a substantial number of shares on the
open market.?

To ensure the existence of a unique closed-form solution, the additional
assumption is made that the bidders’ types are i.i.d. and that G(:) is twice

_ continuously differentiable and satisfies the monotone hazard rate condition,
ie.,

4 gle) o
de; [1 - G(e)]

Consider the case where only bidder 1 owns an initial stake, i.e., as = 0. By
Proposition 1, bidder 1 overbids. The degree to which bidder 1 should overbid
is discussed in the subsequent propositions.

ProposITION 2: In the one toehold case with oy > 0, bidder 1's equilibrium bid
p % (eq) is the solution to

[1-Gap?¥)]

20 %) (1)

E J—
pi=eta

and bidder 2’s equilibrium bid is p% = ¢,

Proof: Let Fyo(p,) be the c.d.f. of bidder 2’s bid and fy(-) the corresponding
density function. Bidder 1’s maximization problem is then

P1
maxy, a;pi[l — Fo(p)] + eFa(p1) — (1 — ay) J p2 dFa(py).
0

Lemmata 2 and 3 imply p, = &,. Hence G, = Fy, and Fy(°) is twice continuously
differentiable and satisfies the monotone hazard rate condition. Differentiat-

11 Some support for this view is provided by Zwiebel (1991) and Jennings and Mazzeo (1993).
The former reports that in firms with large blockholders, there is typically a single large block-
holder. In the multiple-bidder contests included in the study of Jennings and Mazzeo, a minority
of bidders (18 percent) have an initial stake.
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ing bidder 1’s objective function with respect to p, yields after substituting and
rearranging:

e182(p1) — P182(p1) + ai[1 — Gy(p4)].

Given that a; < %%, the monotone hazard rate condition ensures that bidder 1’s
maximization problem is concave. The boundary conditions are not binding.
For p; = 0, the expression reads &,85(0) + a; > 0; for p; = 1 and &, € [0, 1),
it reads e185(p1) — p1&€2(p1) < 0. (Since py, = &,3, Go(1) = 1 and the upper
boundary condition is equal to zero for e; = 1.) Hence, bidder 1’s price p, is
given by the first-order condition. Q.E.D.

As[1 — Gy(p*%)1/go(p*) is positive for e; € [0, 1), bidder 1 overbids for all
values of £; € [0, 1). For &; = 1, which occurs with probability zero, there is no
overbidding. This is because bidder 1 cannot hope to be competing against a
bidder 2 type who might bid even higher, as p, = ¢, € [0, 1].

ProrosiTioN 3: Bidder 1’s equilibrium bid p% increases with his valuation, but
the extent to which he overbids decreases with his valuation.

ProposiTION 4: Bidder 1’s equilibrium bid p*% increases with the size of the
initial stake.

The proofs are given in the appendix. If bidder 1 has a low valuation, he has
a small chance of winning the contest. Consequently, when he overbids, the
risk of having to pay a price that is in excess of g, is relatively small, compared
to the expected higher return on the sale of his toehold. As the bidder’s
valuation increases, the risk of winning also increases, inducing him to overbid
to a smaller extent. Consider next how the size of bidder 1’s toehold affects his
incentives to overbid. Increasing the bid from p; = &; to p} > p; gives bidder
1 an additional return of a;(p} — p;), when he loses the bidding contest. This
gain increases with the size of the toehold. The risk associated with bidding p}
instead of p, is that bidder 2’s valuation is lower than p, but higher than p;.
The outcome of the bidding contests is then reversed. Relative to bidding p;,
bidder 1 makes a loss equal to a;p; — [e7 — (1 — ay)es] = €9 — &1 — ay(e5 — py).
This loss decreases with the size of the toehold, since the remaining shares
which he needs to acquire also decrease. Thus, a larger initial stake increases
the gains and reduces the losses associated with submitting a higher bid,
encouraging bidder 1 to bid more aggressively.

CoroLLARY 1: Conditional on winning, bidder 1’s expected profit per share on
the tendered shares decreases with the size of his toehold.

The proof is given in the appendix. Corollary 1 follows from Proposition 4. For
a given &4, bidder 1’s optimal bid increases with the size of his toehold. As his
bid forms the upper boundary of the integral that defines the expected price,
which he has to pay as the winner, the expected purchase price also increases.
Hence, the average differences between the bidder’s valuation and the pur-
chase price decreases with the size of his initial stake. It should be noted that
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the expected profit per share on the tendered shares is not bounded by zero,
but can in fact be negative (Corollary 2). Furthermore, the expected loss on all
tendered shares may even exceed the profits on the toehold. Conditional on
winning the contest, bidder 1 makes an expected overall loss (Corollary 3).

COROLLARY 2: An inefficient allocation occurs with positive probability.

Fore; <eq <e; + a1l — Gy(p*%)l/gs(p*), bidder 1 wins the auction and
pays a price in excess of his valuation. Since ¢; < &y, this outcome invalidates
the common claim in the takeover literature that auctions lead to the highest-
value use of the target’s resources. The inefficiency of the auction mechanism
in the presence of partial ownership is related to a result from the optimal
auction literature.!?2 The strategy which maximizes a seller’s expected return
is to announce a reservation price which is greater than his personal valuation.
Obviously, this strategy can also lead to an inefficient allocation. If all the
buyers’ valuations are below the reservation price, the seller keeps the item
even though some bidders’ valuations exceed his own valuation.

COROLLARY 3: Bidder 1’s expected profits, conditional on acquiring the target,
can be negative.

Consider bidder 1 with a valuation &, = 0. By Proposition 2 he overbids. When
g9 € (0, a7[1 — Go(p*)1/ga(p?)), he wins the bidding contests and makes a
loss. Hence, his expected profits conditional on winning the contest are nega-
tive. By continuity, he also makes an expected loss if ¢, is close to zero, when
he wins. Imagine that the bids are submitted simultaneously but bidder 1’s bid
is revealed before bidder 2’s bid. Consider the market reaction when the second
bid is revealed in those cases where g, is low. For the shareholders of bidder 1,
it would be good news when bidder 1 loses the contest (positive average price
reaction) and bad news when he wins (negative average price reaction), even
though the bid maximizes the shareholders’ expected payoff. However, the
expected profits conditional on winning the auction are only negative if bidder
1’s valuation is low. For bidder 1 with a high &, the profits on the initial stake
cover potential losses on the tendered shares, when he wins the auction.

It should be noted that Corollaries 2 and 3 describe possible rather
than necessary outcomes. In all realizations other than &, < g5 < g; +
a;1[1 — Gy(p*%)Vgs(p%), the bidding contest neither leads to an inefficient
outcome nor would bidder 1 be better off selling his toehold, in the event of
his winning.

PropOSITION 5: Bidder 1's expected profits increase with the size of his toehold.
The result follows immediately from a comparison of two bidders A and B with
toeholds a4 and agp, respectively. Assume that o, < ag, and assume further
that each bidder competes against an identical third party in two separate

bidding contests. If bidder B adopts bidder A’s optimal strategy, p*(a,), then
his expected return will be higher than A’s. He either wins and needs to buy

12 Cf. Riley and Samuelson (1981).
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fewer shares at the same expected price, or he loses and sells more shares at
p*(ay). Since his expected return from his optimal bid p*(ap) must be at least
as large as from bidding p*(a,), bidder B’s expected return is greater than A’s.

The papers by Dewatripont (1991) and Ravid and Spiegel (1992) consider an
identical one-toehold setting, although under full information. In contrast to
this paper, they exogeneously rule out the possibility of overbidding. In the full
information setting, this is tantamount to selecting, somewhat arbitrarily, one
of a continuum of Nash equilibria. By way of demonstration, consider a
second-price sealed-bid auction under full information where bidder 1 owns a
toehold and &; < &,. Next, assume again that bidder 2 wins if there is a tie, i.e.
P1 = Po- The discussion of Lemma 4 implies that there is a continuum of Nash
equilibria, where bidder 2 wins the auction by offering any price in the range
[£1, &5] and bidder 1 matches his offer. For example, if bidder 1 believes that
bidder 2 will not bid more than (g;+&5)/2 his best response is to offer
(g,+¢&,)/2 as well. Hence, in all but one equilibrium, bidder 1 overbids. Among
these equilibria is a unique one that satisfies the trembling-hand refinement
criterion: the requirement that no player chooses a weakly dominated strategy
fixes bidder 2’s bid to his valuation. Bidder 1’s best response is also to bid .
Although bidder 2 wins the auction, all the surplus goes to the tendering
shareholders due to bidder 1’s aggressive overbidding strategy. The full sur-
plus extraction outcome is the only trembling-hand perfect equilibrium, fur-
ther illustrating the robustness of overbidding.!3

D. An Example

To illustrate the results of the one-toehold case, consider a specific distribu-
tion that allows us to derive an explicit expression for p*%. For simplicity, &;,
i =1, 2, is independently and uniformly distributed on the [0, 1] interval so
that Fo(p;) = Go(p,) = p; and go(*) = 1. Equation (1) can be rewritten as

aq 1
1+a1( _81)

pi=e&+

Inspection of the explicit expression for p% illustrates the previous results. The
optimal bid price exceeds the bidder’s valuation and increases with the size of
the initial stake, while the extent of overbidding decreases with the bidder’s
valuation. Figure 1 gives a comprehensive picture of the extent of overbidding
by plotting p% — &; as a function of ¢; € [0, 1] and «; € [0, Y2].

In the example with the uniform distribution functions, an explicit solution
can be derived for the special case where both bidders have identical toeholds,
ie., a; = ay # 0. The optimal bid p¥,i = 1, 2, is derived (see Appendix) under

13 If one models the bidding contest as a common English auction, the full surplus extraction
outcome is the only equilibrium. The uniqueness is due to the fact that the sequential bidding
process leaves bidder 2 unable to credibly commit to withdrawing from the auction while the price
is below &,.
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Figure 1. Overbidding in the one-toehold case with uniform distributions. Overbidding by
bidder 1, measured by the difference between his optimal bid p§ and his valuation ¢, is plotted as
a function of his valuation ¢; € [0, 1] and his initial stake «; € [0, ¥2].

the assumption that both bidders adopt a common equilibrium strategy, and
equilibrium bids increase with the valuation.

J i (1 ¥ ai) i a; (1 — si)l/az

The imposed monotonicity restricts the constant of integration K to non-
negative values. Hence, both bidders overbid in all equilibria of the symmetric
auction. Although overbidding always takes place in the symmetric case, the
possibility of an inefficient outcome ceases to exist. When both parties own an
identical toehold and bid according to the same strategy, the bidder with the
higher valuation always wins.

By requiring the bids to be in the range [0, =] for all ¢; € [0, 1], a unique
equilibrium can be selected where K = 0. In this case, both parties adopt the
same overbidding strategy as bidder 1 in the one-toehold example. This sur-
prising result is due to the fact that the presence of bidder 2’s identical toehold
increases bidder 1’s expected marginal gain and his expected marginal loss by
a factor (1 + «), which leaves the ratio between them unchanged. When bidder
2 has the same toehold as bidder 1, he bids according to a truncated uniform
distribution function F(x) = (1 + a)x — a with support [a/(1 + «), 1]. The
truncation of bidder 2’s bid distribution gives rise to two countervailing effects.
On the one hand, it induces bidder 2 to overbid. For a given p,, this increases
the probability that bidder 1 will be the seller from 1 — p; to (1 + a)(1 — py).
On the other hand, the risk from overbidding also increases. When bidder 1
overbids by A, the probability that the opponent’s bid will be lower than &; +
A but higher than &;, increases from A to A (1 + @). Due to the linear
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relationship between bid and valuation, which is specific to the uniform distribu-
tion, these two effects cancel each other out, leaving the optimal bid unchanged.
Finally, it should be noted that p; = &; + [,/(1 + &)I(1 — &;), i = 1, 2 is optimal
only if both bidders have the same initial stake. For different toeholds, e.g., a; >
ay > 0, the formula would imply that for low realizations of &,, bidder 2’s bid is
lower than bidder 1’s lowest bid, which clearly is not an equilibrium.

E. Partial Offers and Bidding Costs

This section considers the robustness of the overbidding results with respect
to the chosen bid form and the introduction of bidding costs. An alternative to
an unrestricted offer is a partial bid for (¥2 — «;) of the shares, which also
excludes the rival from participating in the offer.!4 In such a partial-bid
contest, none of the bidders has an interest in increasing the price unless
winning is the aim. Thus, competition with exclusionary bids is essentially
reduced to an auction without toeholds. However, none of the major takeover
regulations permits discriminatory offers. In 1986, the Security and Exchange
Commission (SEC) banned exclusionary tender offers,® and partial bids now
come with the obligation to accept shares on a prorated basis from all tender-
ing shareholders. Therefore, losing bidders are able to sell part of their initial
shareholdings and consequently benefit from their own overbidding. Com-
pared to unrestricted offers, a switch to partial offers gives rise to two opposite
effects. On the one hand, overbidding becomes less attractive, since the losing
bidder is only able to sell half of his initial shareholdings. On the other
hand, overbidding is less risky since bidder i needs to acquire only the fraction
(Y2 — «;), thereby reducing the costs of winning if he overbids. Which of these
two effects will prevail depends upon the choice of parameters.

Compared to the costs involved in preparing an initial offer, the cost of revising
a bid seems negligible, and therefore zero-bidding costs have been assumed.
However, some auction forms are known to be highly sensitive to the introduction
of small bidding costs. For example, Daniel and Hirshleifer (1993) show that the
competitive bidding solution in the common English auction relies on the extreme
singularity of zero-bidding costs.16 In contrast, the overbidding effect caused by
initial shareholdings is robust with respect to bidding costs.

14 Partial offers are legal in the United States except in Pennsylvania and Maine. Cf. Karpoff
and Malatesta (1989). The U.K. City Code (Rule 9) requires parties who purchase more than 30
percent of the voting securities to extend the offer to the remaining shareholders. The proposed
E.C. threshold (Rule 4) for mandatory bids is 33.3 percent. The imposition of this buy-out
requirement effectively prevents partial bids aimed at obtaining control.

15 This amendment of the SEC rules was a reaction to the Delaware Supreme Court’s decision
to uphold the legality of discriminatory offers to repurchase shares by Unocal, Great Lakes
International and Revlon. Cf. Kamma et al. (1988). The requirement to treat all shareholders of
the same class equally in the U.K. City Code (General Principle 1) and the proposed E.C. Directive
(Rule 6a) is a rule to the same effect.

16 In the context of takeovers, Hirshleifer and Png (1989) demonstrate how the introduction of
bidding costs can reverse the result in a framework where bidders have to incur costs to learn their
valuation prior to the bidding.
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For example, consider a bidding contest between two fully informed bidders
where g5 > £;. In the absence of toeholds and bidding costs, the familiar
dominant-strategy solution is that bidder 2 wins and pays a price equal to ¢;.
In addition, there is a multiplicity of Nash equilibria in which bidder 2 pays
less than g;. The multiplicity stems from bidder 1’s indifference about whether
he loses at a low or high price. When bidding is costly, however, bidder 1
strictly prefers not to participate at all, since he is certain to lose. Hence,
bidder 2 wins the auction at a zero price.

The introduction of small bidding costs in an auction with toeholds does not
cause the selling price to drop to zero. The losing bidder with the toehold is no
longer indifferent about the selling price. Although he is certain to lose, bidder
1 can earn a positive return by ensuring that the price reaches at least &;.
Staying out of the auction is costly, even if ¢, is very small, since this would
mean selling his stake at a zero price. Bidding costs do not affect these return
prospects, but merely add a lump-sum cost. Provided that the bidding costs are
lower than the return on the sale of the toehold, they do not prevent bidder 1
from participating. Thus, arbitrarily small bidding costs have a large impact
on the equilibrium price in a common auction, but not in a contest with
toeholds. Toeholds retain this effect in an asymmetric information setting,
although bidders will overbid more cautiously because of the risk of winning
the contest instead of merely increasing the price.

II1. Further Applications
A. Large Shareholders

An alternative interpretation of the overbidding result involves a firm owned
by one large shareholder and many small ones which attracts a single outside
raider. Once the firm is under raider’s control, he receives private benefits Ne,
while the security benefits are zero. This corresponds to the special case where
bidder 1 with a toehold has a valuation &; = 0, which is common knowledge.
When the raider makes his move, the large shareholder will challenge him in
order to induce a counteroffer with the aim of raising the selling price. Con-
sequently, the successful outside raider is forced to share part of his private
benefits with the shareholders. This does not occur when the target’s owner-
ship structure is completely dispersed. Since atomistic shareholders tender at
any price above the post-takeover minority share value, the outsider only
needs to offer marginally more than zero. Thus, a large shareholder mitigates
the free-rider problem of extracting a single bidder’s private gains. It should be
noted that this free-rider problem differs from the one discussed by Grossman
and Hart (1980), although Shleifer and Vishny (1986) show that a large party
which internalizes the takeover costs also solves their free-rider problem.

Providing the takeover eventuates, small shareholders benefit from the
large shareholder, since the latter extracts private benefits from the bidder.
However, the large shareholder’s presence has also the negative effect of
preventing some takeovers. The prospect of the large shareholder counterbid-
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ding and thereby raising the purchasing price renders some value-increasing
bids unprofitable. Only an outsider with a high valuation which ensures that
a takeover will be profitable despite the counterbidding, will attempt to ac-
quire the company.!” Thus, the presence of a large shareholder involves a
trade-off between the takeover premium and the probability of an attempted
takeover. The premium increases and the probability decreases with the size
of the large shareholder’s stake. This suggests that the size of the toehold
which maximizes the firm value is neither zero nor one, but lies strictly
between zero and one. This implication parallels the result by Stulz (1988).
Instead of being a passive investor, the large shareholder might be the
incumbent management which may also derive some private benefits from
being in control. In the control contest, the incumbent management adopts the
overbidding strategy,!® making the takeover more costly to the outside raider.
Hence, equity-ownership facilitates management entrenchment not only by
directly controlling votes but also by providing incentives to overbid. It should
be noted that in this simple framework, the shareholders unambiguously
benefit from management entrenchment. If the incumbent management were
not to counterbid, the bidder would not need to offer a premium, and the
shareholders would always receive zero return. Although the premium offered
in a takeover increases with the incumbent’s equity-ownership (and private
benefits of control), the probability of a takeover contest decreases. Thus, man-
agement entrenchment may reach levels beyond the shareholders’ interests.

B. Liquidation Procedures

A further context in which overbidding has some bearing is the liquidation
process of Chapter 7 of the U.S. Bankruptcy Reform Act of 1978. When a firm
files to liquidate under Chapter 7, a court-appointed trustee sells the firm’s
assets and distributes the proceeds to the creditors on the basis of the Absolute
Priority Rule. The trustee organizes the sale by means of soliciting cash bids
for the firm’s assets and anyone is free to participate in the auction. Auctions
in bankruptcy proceedings are advocated on the grounds that they lead to
efficient outcomes, i.e., that the firm’s assets are sold to the bidders with the
highest-value use. However, Aghion et al. (1992) point out that problems with
financing and the lack of competition are likely to prevent auctions from being
efficient in bankruptcy procedures. This paper provides further support for
this claim. When a bankrupt firm’s assets are auctioned off, the firm’s creditors
are in a similar position to that of a large shareholder. Liquidation proceeds
and hence the extent to which they can recover their loans depend upon the
selling price. As net sellers, therefore, they have a strong interest in adopting

17 To ensure that takeovers are feasible in this setting, one needs to assume that the outsider
owns a stake prior to the tender offer. Cf. Shleifer and Vishny (1986).

18 ITncumbent managers have various means at their disposal to resist a hostile tender, such as
poison pills or sale of crown jewels. Thus, launching a MBO is only one among many defensive
measures incumbent managers can adopt. Nevertheless, MBOs are often a response to a hostile
takeover threat. See Shleifer and Vishny (1988).
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a price-raising strategy, i.e., in submitting a bid with the sole purpose of
raising the purchasing price. This is particularly true of junior or unsecured
creditors as they cannot rely on recovering their initial claims in full.

C. An Extension with Search Costs

When considering a takeover, a potential buyer typically invests resources in
searching for an appropriate target and preparing the actual bid. He incurs
most of these costs before knowing how efficiently he can redeploy the target’s
assets. To take this into account, the one-toehold model with uniform distri-
butions (example II.D.) is extended by a search decision prior to the bidding.
Each bidder must incur a cost in order to learn his valuation of the target and
can only bid if he has done s0.1® The extended game, which has been borrowed
from Fishman (1988), unfolds as follows. First, bidder 1 can pay the search cost
and observe the realization of ;. If he decides to make a takeover bid, he buys
a fixed amount «; of the target’s shares at a price 0 on the open market and
then makes an initial offer p,. After observing p,, bidder 2 decides whether to
learn his valuation e,. Finally, if bidder 2 joins the takeover contest, an
English auction takes place.

The sequential nature of the search process may lead bidder 1 to preempt
bidder 2. By submitting a high initial price p;, he reduces bidder 2’s expecta-
tion of winning the auction and thereby deters him from taking part in the
contest. However, preemption is only profitable for bidder 1 if he has a high
valuation. Thus, the extended game has two possible outcomes, preemption or
a bidding contest. Preemption occurs if bidder 1’s valuation ¢, lies above the
critical value &Y. In this case, bidder 1 submits a high initial offer p}. Bidder 2
observes this high offer, updates his beliefs about &, and finds that his ex-
pected profits fall short of the search costs. Consequently, he abstains from
bidding and bidder 1 takes over the target at the preemptive bid price p¥.
Alternatively, a bidding contest takes place when ¢, is less than the critical
value &Y. Bidder 1 offers a low initial price which encourages bidder 2 to incur
the search cost, and an auction ensues. Given that the bidders’ valuations are
uniformly distributed on [0, 1], the auction has the following outcomes: for
g, >p% = (a; + £7)/(1 + ), bidder 2 wins the bidding contest and takes
over the target at p*%. If p% > &,, bidder 1 wins the auction. For &; < g, < p%,
bidder 1’s overbidding strategy leads to an inefficient allocation.

Thus, overbidding also occurs with positive probability in a framework in
which the sequential search process introduces the possibility of preemption.
Since only bidder 1 with a low valuation is challenged, bidder 1 with a high
valuation does not incur the risk of overbidding. In comparison with the model
presented in Section II.D, this implies that bidder 2 will win the auction more
often, provided it takes place. Furthermore, the qualitative results are robust with
respect to bidder 2 owning the toehold, or both parties owning an identical toehold.

19 Given that the search costs are not excessively high, this follows endogeneously. That is, both
bidders prefer to incur the search cost rather than to submit a bid without knowing their
valuation. For the full analysis of the extended model, see Burkart (1993).
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This extension of the model also illustrates how toeholds can cause ineffi-
ciencies, apart from inefficient auction outcomes. In fact, inefficiencies may
arise due to toeholds facilitating preemption. Bidder 1’s more aggressive bid-
ding reduces bidder 2’s expected gain since the latter has to pay a higher price
if he wins the contest. Bidder 2’s diminished prospects of making profits are
reflected by the negative relationship between the preemptive price p¥ and the
toehold «;. Hence, the larger bidder 1’s toehold, the lower his valuation needs
to be in order to deter potential rivals. This in turn reduces the frequency of
bidding competitions which consequently reduces the likelihood of the target
being taken over by the party with the higher valuation.

IV. Empirical Evidence

The paper shows that the ownership of an initial stake induces bidders to
overbid. This has several empirical implications for the bid premium in con-
tested takeovers, the expected gains of successful bidders, and the likelihood of
a competing bid. First, the purchasing price of a target, i.e., the bid premium,
is on average higher in takeover contests where at least one bidder owns a
toehold. Second, conditional on winning, the successful bidder’s average profit
per share on the tendered shares decreases with the size of his toehold
(Corollary 1). Third, successful bidders who own an initial stake are more
likely to realize a net loss in multiple-bidder contests than successful bidders
without a toehold (Corollary 3). Fourth, the level of the initial bid necessary to
preempt rival bidders decreases with the size of the toehold (Section III.C.).
Fifth, counterbids from the incumbent management teams increase with the size
of their equity-ownership (Section III.A.). Despite the abundance of empirical
papers on takeovers, there appears to be no direct test of any of the above
predictions. Consequently, when examining the empirical validity of the overbid-
ding proposition, one has to rely on indirect evidence. In the following paragraphs,
each prediction will be discussed and related to the existing empirical evidence.

The higher returns earned by target shareholders in multiple-bidder con-
tests are well documented, e.g., Bradley et al. (1988). However, studies typi-
cally only distinguish between single-bidder and multiple-bidder contests,
without specifying in the latter case the size of any initial stakes. In their
extensive study of U.K. acquisitions, Franks and Harris (1989) provide some
evidence for the prediction that bidding contests with initial stakes result in
higher premia. For the subsample of single-bidder takeovers, they find that
toeholds lead to higher premia provided that they are below 30 percent. This
toehold effect is smaller for the subsample of single-bidders than for the whole
sample, implying that it is more pronounced in multiple-bidder subsample.2°

20 This conflicts with the findings of Stulz et al. (1990) who report that the bidder’s pre-tender
offer holdings have a negative effect on the target’s gains. However, the negative effect is neither
significant for the single-bidder subsample nor for the multiple-bidder subsample. The authors
suggest that the negative impact in the whole sample may be caused by the systematic difference
in toeholds and target gains across subsamples. Single-bidders have significantly higher pre-
tender offer holdings while average target gains are lower in single-bidder contests.
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To test the hypothesis that the profit per share on tendered shares decreases
with the size of the winner’s toehold, it is necessary to observe the value of the
target firm under the winning bidder’s control. Unfortunately, this is usually
not possible for full bids as the target firms are delisted. An alternative would
be to look at bidding contests which only involve partial bids, where some
target shares continue to be traded on the market, thereby providing informa-
tion about the target’s value under the new owner.

The possibility that successful bidders earn negative stock returns is an
empirical phenomenon which has been well documented, although it has not
yet been related to the existence of toeholds. For the period 1968—-86, Stulz
et al. (1990) find an average abnormal return on the acquiring firm’s stock
of +1.3 percent for a single-bidder takeover but an average abnormal return of
—4.2 percent for multiple-bidder contests. However, neither is significantly
different from zero. Bradley et al. (1988) report similar results in their study of
the period 1963—-84. For the subperiod 1981-84, the average abnormal return
for acquiring firms is negative for both single- and multiple-bidder contests,
though only significant for the latter: The significant losses that winners of
multiple-bidder contests suffered during the 1980s have been attributed to an
increase in competition among bidding firms. However, fierce competition
alone cannot explain losses but only account for a reduction in takeover profits.
Although the present model does not predict average losses for acquiring firms,
it provides an explanation for the empirical phenomenon that successful bid-
ders earn negative returns in some instances. Given that overbidding does not
necessarily lead to negative returns, the most appropriate test would involve
case studies that might reveal whether the aim of overbidding was to provoke
a higher counteroffer. Kaplan (1989) analyzes Campeau’s takeover of Feder-
ated. Campeau owned an initial stake in Federated and its final offer exceeded,
according to Kaplan’s estimates, the value of the assets under its control by 25
percent. To overbid by such a large extent may be perfectly rational within the
present model. For a bidder with a large initial stake and a low valuation, the
ex-ante optimal offer entails substantial overbidding. However, the 40 percent
increase in Federated’s value under Campeau’s control indicates that Cam-
peau’s valuation was relatively high, while its initial stake was only .5 percent.
For this reason, Campeau’s overbidding is difficult to reconcile with the mod-
el’s optimal bidding behavior.

The fourth prediction shows that initial stakes facilitate preemption. Em-
pirically, for a given initial bid, a negative correlation would be expected
between the likelihood of a competing bid and the size of the initial bidder’s
toehold. Although the link between initial bid and competition has been
analyzed,2! the effect which toeholds have on the likelihood of a competing bid
has not been tested. However, Stulz et al. (1990) provide some tentative
support for the hypothesis that toeholds effectively deter rivals. Their findings
show that single bidders have significantly larger initial stakes and secure a

21 For example, Jennings and Mazzeo (1993) find that high initial premia offers are associated
with a lower likelihood of competing offers.
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larger share of the total takeover gains which is consistent with this interpre-
tation. The evidence from the United Kingdom mentioned above, however,
does not support this view. Franks and Harris (1989) find a positive relation-
ship between bid premia and toeholds in single-bidder takeovers.

In their study of large management buyouts, Kaplan and Stein (1993) find
support for the view that large initial stakes lead incumbent management
teams to bid more aggressively. They report an increase during the 1980s in
the offered buyout prices and the initial stakes owned by management. As the
share of buyouts subject to hostile pressure remained constant over time, the
price rise cannot be explained by increased competition. Rather, the positive
correlation between takeover prices and toeholds can be interpreted as over-
bidding due to the presence of toeholds. Kaplan and Stein do not consider this
explanation but attribute the price rise to the increasing amount that manag-
ers cashed out at the time of the buyout.

V. Conclusions

The paper shows that the introduction of toeholds into a bidding contest
leads to overbidding by a party owning an initial stake. As a result of over-
bidding, the bidder with the lower valuation buys the target with positive
probability. Furthermore, overbidding also leads to the likelihood of the win-
ning bidder making a loss. As shown, overbidding is neither specific to the
one-toehold case nor bidders having incomplete information. Moreover, the
phenomenon can arise in settings other than multiple-bidder takeover con-
tests, e.g., in the liquidation of failed businesses. Finally, overbidding also
occurs with positive probability in an extended model where, prior to the
auction, both parties incur costs to learn their valuations.

The overbidding result invalidates the common claim in the takeover liter-
ature that auctions ensure the highest-value use of the resources of the
acquired firms. Consequently, overbidding does not merely lead to redistribu-
tion in favor of the target shareholders but also has implications for efficiency.
The regulatory implication is that overbidding can provide a further rationale
for tight disclosure rules. A low disclosure threshold limits the initial stake
that a bidder can acquire prior to submitting a tender offer. This restricts not
only the ease with which he can preempt, but also his tendency to overbid.
However, it should be noted that disclosure rules also have a negative impact
on the efficiency of an economy. By limiting bidders’ profits, tighter disclosure
rules curb incentives to search for suitable targets, reducing the frequency of
efficiency-enhancing takeovers. The potential for overbidding is only one of
many arguments which must be considered when formulating disclosure rules.

Appendix
A. Proof of Proposition 1

Consider bidder 1 and regard ¢, € [0, 1) and p; = p; (¢,) as given numbers,
while &, and p, = ps(e,;) are viewed as random variables with respective
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c.d.f’s Gy(x), 0 = x = 1, and Fy(). The following two relations hold. i) Fy(e; +
8) — Fy(e) > 0as § | 0,ii) 3 § > 0 such that [1 — Fy(eq)la; — [Fole; + &) —
Fy(e1)]1 > 0 for 0 < 8 = §,. The claim in i) is a consequence of the fact that a c.d.f.
is continuous to the right. The claim in i7) is proved as follows. Since p, = ¢y,
Fyx) = Gylx), 0 = x < 1, which yields 1 — Fo(x) = 1 — Gy(x). By assumption 1
— Gy(x) > 0 for all x < 1. This in combination with ¢; > 0 and i) implies that
i) holds.

Lemma 2 implies that p; = ;. It will be shown that there is a bid p; = &; +
8, where 8 > 0, which is strictly better than p; = &;. To this end, compare
bidder 1’s expected payoff EII, _. ,5 when overbidding by &, where § is pre-
sumed to lie on the interval 0 < § =< §,, with his expected payoff EIl, _, when
bidding according to his valuation. To avoid ties, it is assumed that Fy(-) is
continuous at ¢, as well as at &; + 8. This can be justified by the following
argument. Since Fy() is nondecreasing, at most it has countably many discon-
tinuity points. Therefore, the probability is zero that ;, with a nonatomic
distribution on [0, 1], should coincide with a discontinuity point for Fy(-).
Moreover, on a §-set which is dense on 0 < 8§ = §,, &; + 6 keeps away from Fy(-)’s
discontinuity points.

If bidder 1 wins the auction, his return equals the value of the target firm
under his control minus the price he has to pay for the (1 — «;)N shares, i.e.,
Nle; — (1 — ay)ps]. If he loses the contest, his return is equal to o;Np,. Hence,
the expected return from bidding ¢; + 8, normalized by 1/N is equal to

EHp1=el+6

e1+d
=[1—Fyler + 8)]Jai(e + 8) + Fole; + e — (1 — ay) j P2 dFy(py)

=[1 - Fy(e1 + 8)]ai(e; + 8) + Fo(eg + 8)e; — (1 — ay) j lpz dFy(ps)
— (1 = ay)(er+ 8)[Fo(e, + 8) — Fy(ey)]
=[1—Fy(e)]aie; + Fole)e; — (1 — ay) j 1pz dFy(ps)

+ 8{[1 — Fy(e)]ay — [Fo(er + 8) — Fo(e) ]}

€1

>[1 - Fy(ep]ae; + Fa(e)er — (1 — ay) f p2 dFy(p,y) = EII,

0

The last strict inequality follows from the choice of 6. Q.E.D.
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B. Proof of Proposition 3

1) As &; and &, are i.i.d. and py = &4, G, does not depend on &;. Rewrite
equation 1 as

[1-Ga(p%)]

B1= PN T

Both terms on the RHS increase with p%. ii) The extent of overbidding, p% —
€1, is equal to

[1-Gyp%)]

*—8=Ol——
Pim&i= g (%)

From i) it follows that as &; increases, so does p;, while the RHS decreases
with p%. Q.E.D.

C. Proof of Proposition 4

As g; and g, are i.i.d. and p, = &5, Gy does not depend on «,. Rewrite
Equation 1 as

_ . gz(P*1)
=Py~ o) (TG0

Each factor of the RHS is positive and increasing in p%. Q.E.D.

D. Proof of Corollary 1

The expected profit per share on the tendered shares for a successful bidder
1 is given by

f’él(m) €3 dGz(Sz)
1 Ga(p1)

By Proposition 4 dp,/da; > 0, and it is only necessary to show that

TG e284(e5) dey
Ga(p1)
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increases with p;. Differentiating with respect to p,

_ P182(p1)Ga(p1) — g2(p1) JT' £282(g2)de,
- [Gz(pl)]2

g:(p1)
[Ge(pD]?

p1Ga(p 1) _f 1 £982(€9) dGQ}

B [ng% L (1~ £2) dGy(e2) > 0.

E. Example in the symmetric case

Given that ¢;, i = 1, 2, is uniformly distributed on the unit interval, and that
a; = a, # 0, bidder i’s maximization problem is:

Jo xfi(x) dx
max, a;p[1 - F@p)]+|{ae+ (1 - a)|lei— —F,-5 ] |Fip).
Fj(pi)
Differentiating with respect to p; yields the first order condition:

% _ a[1 - Fj(pi)]
pui=eit fj(pi)

Looking for symmetric equilibria in strategies which increase with the
valuation g;, p'(g;) > 0, implies: p; = h,(¢;) & h; (p,;) = ¢;. The monotonicity
of the bidding strategy and the assumed symmetric behavior by the bidders
yields:

Fj[pi(si)] = Fj[hi(ei)] = Gj[hi_l(pi)] = Gj(ei) =¢; = Gy(e;) = Fi[pi(e)]
and

oF[pi(e)]

1
9, filpi(edlpi(e) =1 > filple)]l = =7

pile)’
Substituting the uniform distribution function and rearranging yields:
pile)a(l —&) —p;= —¢;

Multiplying both sides by (1—g;)*~*”* makes this an exact differential
equation of the form

(e; = p)(1 = g) T *ede; + (1 — &)V dp, = 0.
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The solution to this exact differential equation is

2 (1+a)

Qa;
F(e;, pi) = —ai(e; — p))(1 — 8;’)1/“' - m (1-¢) a +K;=K,.

Denote K = K, — K; and solve for p,

_ &; ai K 1
Pim+a) A+  ad-e)™

The assumption that the bids strictly increase with the bidders’ valuations
requires that

op: 1 X ! >0 v
FySie - 2 (T+a) €.
de; (1+ @) of (1-2)=

As the second term tends to infinity when ¢; tends to 1, K = 0 in order to be
consistent with the assumption of monotonic bids. The additional assumption
that p; should be finite over the whole range of ¢; € [0, 1] yields a unique
equilibrium strategy with K = 0.
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