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Abstract 

This paper develops a dynamic model of tender offers in which there is trading on 
the target's shares during the takeover, and bidders can freeze out target shareholders 
(compulsorily acquire remaining shares not tendered at the bid price), features that 
prevail on almost all takeovers. We show that trading allows for the entry of arbi
trageurs with large blocks of shares who can hold out a freezeout~a threat that forces 
the bidder to offer a high preemptive bid. There is also a positive relationship between 
the takeover premium and arbitrageurs' accumulation of shares before the takeover 
announcement, and the less liquid the target stock, the strong this relationship is. 
Moreover, freezeouts eliminate the free-rider problem, but front-end loaded bids, such 
as two-tiered and partial offers, do not benefit bidders because arbitrageurs can undo 
any potential benefit and eliminate the coerciveness of these offers. Similarly, the 
takeover premium is also largely unrelated to the bidder's ability to dilute the target's 
shareholders after the acquisition, also due to potential arbitrage activity. 
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I. Introduction 

More than 90 percent of all tender offers in the U.S. and the U.K. are any-or-all offers imme

diately followed by a second-step freezeout merger in which the acquiror ends up with full 

ownership of the target. In a freezeout merger, untendered shares are compulsorily acquired 

at the tender offer price, once the minimum fraction of shares required to approve a freezeout 

merger, has been tendered.1 Fteezeout tender offers allow bidders to overcome the Gross

man and Hart (1980) free-rider problem in takeovers by making an offer conditioned upon 

shareholders tendering the minimum fraction of shares required for a freezeout. Shareholders 

cannot free-ride, because if the offer is successful, the bidder will automatically own enough 

shares to compulsorily acquire the free-riders' shares. 

In a static setting, using take-it-or-leave-it offers conditioned on a freezeout, a bidder is 

able to extract all the surplus from target shareholders, which is certainly contrary to the 

results of a vast empirical literature (e.g., Bradley, Desai, and Kim (1988)). The shortcoming 

of the static framework is that in practice bidders are not able to credibly commit to take-it

or-leave-it offers. This motivates us to study takeovers in a dynamic environment in which 

offers can be revised and/or extended over time, and there is trading in the target's shares 

during the takeover. 

What is the outcome of a dynamic tender offer conditioned upon a freezeout when trading 

is allowed? We show that trading while the offer is open, allows arbitrageurs to accumulate 

blocks of shares, which give them the power to hold out the takeover, because the bidder is 

unable to obtain the necessary number of shares for a freezeout if blockholders do not tender 

their shares. Even though arbitrageurs and large shareholders are extremely interested in the 

success of a takeover) they can credibly delay their tendering decision until the bidder offers 

lIn the U.K. and several other European countries, such as Sweden, the fraction required for a freeze
out merger is equal to 90 percent of the shares. In the U.S., the required fraction depend both on state 
regulation and corporate charters. Before the Model Business Corporate Act of 1962, most states had a 
2/3 supermajority requirement. After passage of the Act, most of the states, including Delaware, adopted 
a simple majority requirement. Some states, such as New York, Ohio, and rvIassachusetts, retained the 2/3 
supermajority requirement. In addition, several U,S. firms-around 18 percent of the 1,500 large capital
ization firms profiled by the Investor Responsibility Research Center in 1995--have amended their charters 
to include supermajority merger provisions. The data on the number of freezeout tender offers is from the 
Securities Data Company (SDC), 
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of shares that the bidder needs to acquire in the offer. Intuitively, the supply curve is upward 

sloping because the greater is the number of shares demanded by the bidder, the larger is 

the number of shareholders who can form hold-out blocks. Moreover, when there is a large 

number of arbitrageurs with hold-out power, they can credibly demand a larger share of the 

takeover gains in exchange for tendering their shares, which imply that the supply curve 

is upward sloping (see also Stulz (1988), Stulz, Walkling, and Song (1990), and Burkart, 

Gromb, and Panunzi (1998)). 

Moreover, there is a positive relationship between the equilibrium takeover premium and 

arbitrageurs' accumulation of shares before the tender offer. Although arbitrageurs can enter 

after the announcement of the offer, their entry at this stage is uncertain and happens with 

probability less than one. Therefore, the more arbitrageurs are present at the announcement, 

the more hold-out power shareholders have to force a higher premium. Furthermore, this 

relationship is weaker the more liquid the stock is, because it is then more likely that new 

arbitrage blocks can be formed during the tender offer. Consistent with the implications 

of the model, Jindra and Walkling (1999) find that there exits a positive and significant 

relationship between arbitrage activity before the announcement of the offer (proxied by a 

measure of abnormal trading volume) and the takeover premium. 

The model also predicts that there should be a positive relationship between arbitrage 

activity after the announcement of the offer and revisions in the bid measured by the ratio 

of the closing and opening bid.2 Larcker and Lys (1987) provide evidence that in several 

transactions where arbitrageurs accumulated over five percent of the shares after the an

nouncement of the offer, the takeover premium increased by more than 9 percent. This 

evidence is consistent with our interpretation that arbitrageurs use their power to hold out 

the transaction in order to force the bidder to increase the takeover premium. 

Another contribution of this paper is to develop a comprehensive characterization of the 

structure of tender offers. Tender offers are composed of a mix of strategic elements that 

usually appear prominently in the front page of virtually every offer of purchase: the bid 

price, the maximum number of shares sought in the offer, the acceptance condition, as well 

2Franks and Harris (1989) report that offers are revised in over 9 percent of the uncontested (single-bidder) 
takeovers in the U.K. 
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shareholders enjoy a very weak level of protection. A bidder can only takeover the target with 

a bid price greater than the price at which a majority of shareholders are willing to tender. 

Since corporate charters may require less shares for acquisition of control than for a freezeout 

merger, the takeover premium may be somewhat lower when the bidder can considerably 

dilute shareholders post-acquisition, because of the somewhat reduced hold-out power of 

shareholders--the upward-sloping supply curve relation. Interestingly, though, whenever 

the charter specifies a similar fraction of shares for a freezeout merger and acquisition of 

control, which is, for example, common for firms incorporated in Delaware, then the takeover 

premium should not depend at all on the level of dilution. Therefore, the model provides a 

novel relationship between the takeover premium and the level of dilution, that is in contrast 

with other takeover models with dilution in the literature, such as Grossman and Hart (1980) 

and Burkart, Gromb, and Panllnzi (1998). 

The remainder of the paper is organized as follows. Section II describes the model. 

Section III solves for the equilibrium of the dynamic tender offer game with trading and 

analyzes the role of arbitrageurs and large shareholders in takeovers. Section IV characterizes 

the structure of tender offers. Section V discusses the empirical implications of the model, 

and the conclusion follows. The appendix contains the proofs of propositions. 

II. The Tender Offer Model 

We first describe the takeover laws that layout the rules of the game, and motivate the 

dynamic tender offer game with trading that is proposed next. 

A. Takeover Laws: the Rules of the Game 

In the U.s., takeovers are regulated by the Williams Act, enacted into federal law in July 

1968, and also regulated by corporate laws that are under state jurisdiction. The purpose of 

the Williams Act is to provide target shareholders full and fair disclosure of information and 

sufficient time to evaluate and act upon the information. In the U.K., the Takeover Panel, 

created in March 1968, is the regulatory body that administers the City Code on Takeovers 

and Mergers. Similar to the Williams Act, the Code was designed to ensure good business 
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rights and receive a value appraised by the courts for their sharesY We will see that the ability 

to conduct a second-step freezeout merger is a powerful mechanism for discouraging free

riding and influences the price paid during the tender offer and the response of shareholders 

to the tender offer. 

We will refer to the percentage of votes required to approve the second-step merger as 

the freezeout parameter f throughout the paper. In the U.K. and several other European 

countries, such as Sweden, the fraction required for a freezeout merger is equal to 90 percent. 

In the U.S., however, the fraction of shares required for a freezeout varies significantly among 

states and has undergone several changes. Before 1962, the great majority of states in the 

U.S. had a 2/3 supermajority requirement. The Model Business Corporate Act of 1962 

reduced the percentage required to a simple majority. In 1967, Delaware adopted the simple 

majority provision, and other major states, such as California, Michigan and New Jersey, 

followed suit. However, several large states, such as New York, Ohio, and Massachusetts, still 

maintain the 2/3 supermajority requirement. Notice also that several firms incorporated in 

states with a simple majority requirement, such as Delaware, have amended their charters, 

adopting supermajority merger provisions. Indeed, 267, or 18 percent, of the 1,500 large 

capitalization companies profiled by the Investor Responsibility Research Center in 1995, 

had adopted supermajority merger requirements (ranging from 2/3 to 80 percent of the 

shares). 

The other important parameter for our model is the minimum fraction of shares the 

bidder needs to obtain in the tender offer to gain control of the target .. the control acquisition 

parameter k. In the U.K., all bids must be conditional upon the bidder's acquiring, pursuant 

to the offer, over 50 percent of the voting share capital. lO Although in the U.S., there is no 

such rule, all offers considered in the paper will be conditional upon the bidder acquiring 

at least 50 percent of the shares. Unconditional offers, though, are not allowed in our 

framework. ll However, the bidder may well choose to condition the tender offers upon a 

9This valuation is based on the fair value of the shares exclusive of the gains in value created by the 
bidder. Corporations and state corporate laws also commonly have fair price provisions that require the 
same price be paid to shareholders in both the tender offer and the second-step merger transaction. We will 
address the effect of such fair price provisions in the paper. 

lORule 21 of the Code (see Johnston (1980)). 
llThis is without much loss of generality because truly unconditional offers are very uncommon. A bidder 
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is able to hold out or veto the success of an offer conditioned on f shares by not tendering 

his shares, even if all the other shareholders decide to tender (excluding the ex shares that, 

by definition, are not tendered). Large shareholders with blocks of size /3 will be called 

arbitrageurs, and such blocks can be formed as a result of trading activity either before the 

tender offer is announced, perhaps based on insider information, or during the tender offer, 

as described next. 

The tender offer game is an infinite horizon repeated game with three stages at each pe

riod. Every period starts with the offering stage, in which an offer is proposed. Shareholders 

then play the tendering game, in which they choose to tender, simultaneously, a fraction of 

their shares. The takeover succeeds if the fraction of shares tendered is T 2:: f (because the 

offer was conditioned upon f shares being tendered) If the takeover does not succeed then 

there is a delay of ~t tmits of time, and during this period a trading session takes place. 

The same three-stage game is repeated until the takeover succeeds.14 

The extensive form of the game is described next. 

Offering stage: Say that at the beginning of the offering stage, there are n arbitrageurs 

(or large shareholders) with at a stake of at least /3 = 1 - f - ex shares. Each arbitrageur 

has the power to hold out the takeover if anyone of them refuses to tender his block of 

shares, given that an exogenous fraction of shares ex is not tendered. At the beginning of the 

offering stage, the bidder and the n arbitrageurs with veto power are chosen at random with 

equal probability n~l to propose an offer (they are chosen with equal probability because 

each one of them have equal bargaining power). 15 Let the bidder's offer be p = PB and 

the arbitrageurs' offer be P = PA. 16 After the bidder proposes an offer, shareholders play 

the tendering game, in which they decide whether to accept or reject the bidder's offer. If 

shareholders accept the offer in the tendering game, the takeover succeeds, and if they reject, 

there is a delay of ~t, and during this period there is a trading session. Similarly, after an 

arbitrageur proposes an offer, the bidder either accepts or rejects his offer. If the bidder 

14The ability of acquirors to change the offer over time motivates the use of a dynamic game. Also, 
provisions that regulate the minimum duration of the offer and its revisions, give shareholders time to trade 
before the expiration of the offer. 

15This is similar to several other bargaining models, such as Gul (1989), Hart and Mas-Colell (1996). 
16The rules that ensure equal treatment of shareholders eliminate the possibility of any price discrimination 

during the offer; therefore, all offers are extended to all shareholders. 
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starting with the new ownership structure that resulted from the previous trading session. 

All players in the model are assumed risk-neutral and have a cost of capital r.18 Therefore, 

they discount payoffs by 8 = e-ri}.t < 1 after an offer is rejected, and there is a delay of bit. 

If the takeover never succeeds, the payoffs of all players are zero (the status quo payoff). If 

the takeover succeeds at period t with an offer equal to p and a total of T shares is tendered, 

the payoffs are as follows: If the bidder freezes out shareholders, then his payoff is equal 

to {/-I (1 - p) ; if he does not freeze out, his payoff is equal to 6t
-

1T (1 p) . The payoff of 

a shareholder who tenders t shares and keeps (1 - t) shares is equal to flt-I p if there is a 

freezeout, or otherwise is equal to 6t - 1[Pt + (1 - t)].19 

Our goal is to characterize the equilibrium of the game. The equilibrium concept used 

is stationary subgame perfect Nash equilibrium (SPE) where the number of arbitrageurs 

owning blocks of shares are the states. 

III. Tender Offers and Arbitrage 

In this section, we start the analysis of any-or-all offers conditioned upon f shares being 

tendered with an immediate second-step freezeout, which is the most commonly used type 

of offer. By definition, these offers specify no maximum and accept all shares tendered, or 

none if a minimum of f shares are not tendered. Also, the bidder is committed to obtain 

promptly all untendered shares in a follow up freezeout merger, paying shareholders who did 

not tender the same consideration paid to shareholders who tendered. 

Freezeouts tender offers are a powerful tool that bidders can use in a takeover. If the 

bidder could credibly make a take-it-or-leave-it bid conditioned on a freezeout, then such a 

bid would not only eliminate the free-rider problem, but also allow the bidder to extract all 

the surplus from shareholders. 

For example, consider the static setup used in Grossman and Hart (1980), where a bidder 

18We assume in the model that arbitrageurs and bidders have the same cost of capital. The model can 
easily be changed to accommodate the case in which arbitrageurs have a higher cost of borrowing than the 
bidder. 

19Note that, unlike Harrington and Prokop (1993), all shares tendered are purchased at the final bid price 
p, including shares that may have been tendered early on, before an increase in the bid price. This is in 
accordance with Rule 14d-1O in the U.S., and Rule 22 in the U.K. 
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with shareholders and offers can be revised and/or extended over time until accepted by 

shareholders. 

A. The Dynamics of Tender Offers 

What is the outcome of the dynamic tender offer game? We will show that in equilibrium, 

shareholders will trade their shares in order to concentrate the ownership structure in the 

hands of arbitrageurs with the ability to hold out the tender offer. This more concentrated 

ownership structure allows target shareholders to leverage their rights and increase their 

bargaining power vis Ii vis the bidder, forcing the bidder to increase the takeover premium 

despite his freezeout rights. 

Consider that the bidder makes an offer conditioned upon j shares being tendered. Share

holders who alone (or as group) own at least a fraction 1- j of the shares have the ability to 

veto the takeover when individually (or acting in a cooperative or concerted manner) they 

strategically do not tender into the offer. We refer to those shareholders as arbitrageurs. 

Observe that even though arbitrageurs with veto power are extremely interested that the 

takeover succeed, they can strategically delay their tendering decision until the bidder gives 

them a commensurate share of the takeover gains. To be sure, when the offer is announced 

there might not be any arbitrageur owning target shares, as all shares might be owed by 

dispersed shareholders and/or by other passive shareholders (e.g., some types of institutional 

investors). However, trading while the offer is open, allows the ownership of shares to switch 

to new shareholders who are active and strategic. 

Notice that because some shareholders, for some exogenous reasons, might not tender 

their shares into the offer, the number of shares that are needed by arbitrageurs to give 

them hold out power is only (3 = 1 - a j, where a is the fraction of shares that are not 

tendered. Therefore, the total number of arbitrageurs with veto power can be any integer 

n smaller than or equal to the maximum feasible number of blocks of size (3 that can be 

formed, which is equal to 

(2) 
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(1985) can provide camouflage that enables arbitrageurs to profit by trading in the target 

shares and to accumulate blocks of shares, despite the fact that all information about the 

tender offer is publicly known to all market participants. 

Costly arbitrage activity can occur in our setting, even though arbitrageurs have no ex

ante inside information, in the same way that there can be arbitrage activity in Cornelli and 

Li (1998): the knowledge of the arbitrageurs' own presence gives them an endogenous infor

mational advantage that can lead to trade with other shareholders (see also Maug (1998)). 

We extend the analysis of Cornelli and Li (1998) and Kyle and Vila (1991) to a dynamic 

trading model, such as Kyle (1985), in which there are several arbitrageurs trading blocks 

of shares during the tender offer. 

Our next result shows that the following strategy profile is a competitive Nash equilib

rium of the trading game: one arbitrageur places an order to buy a block of f3 shares with 

probability 4; equal to 

2c 

rr[p(n+1) p(n)]) + (3) 

and with probability (1 4;) does not buy any shares-where = max (0, x) and 

11' = P('E f3); (4) 

other arbitrageurs do not trade any shares; investors/shareholders' demand for shares is equal 

to P (y) , a function of the order flow y, satisfying: P (0) = p (n) + c, P (f3) = cPP (n + 1) + 
(1 4;) p (n) + c and P (2{3) = p (n + 1) + c. 

Therefore if trading costs are small, 2c < 11' [p (n + 1) - p (n)1 , the number of arbitrageurs 

increases to n + 1 with probability 4; > 0 and remains equal to n with probability 1 - cPo If 

trading costs are large, 2c ~ 11' [p (n + 1) - p (n)] , then 4; 0, and the number of arbitrageurs 

remains equal to n with probability 1. Notice also that the probability of entry cP is non

increasing in the trading costs c and converges to 1 as trading costs approach zero. 

The demand schedule of traders is such that shares are priced competitively and effi

ciently, given the information about the order flow and given their knowledge of the equilib

rium strategies used by arbitrageurs. So, for example, when the order flow is y = 0, traders 

know for sure that no arbitrageurs are buying blocks, and thus shares are worth p (n), and 
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C. The Stationary Perfect Equilibrium 

We will obtain the stationary perfect equilibrium by investigating the conditions imposed by 

stationarity and subgame perfectness on the equilibrium strategies. What are the conditions 

that must be satisfied by a stationary perfect equilibrium? 

The analysis of the trading game revealed that there is a Nash equilibrium of the trading 

game in which the number of arbitrage blocks increases to n + 1 with probability ¢ (n) and 

remains equal to n with probability 1 - ¢ (n) , where 

2c 
(6)

1r[p(n+l) 

The expected value of shares before the trading session is then ¢ (n) P (n + 1)+ (1 ¢ (n)) P (n) , 

because shares are worth P (n + 1) if a new arbitrageur enters, and p (n) otherwise. 

At the tendering stage shareholders, including dispersed and large shareholders, tender 

all their shares if and only if the offer is greater than or equal to 

PB (n) = <5 [¢ (n) p (n + 1) + (1 ¢ (n)) p (n)] , (7) 

because if the takeover fails, there is a delay of t:.t, where S = after which there is1 

a trading session in which the expected value of shares is ¢ (n) p (n + 1) + (1 - ¢ (n) ) p (n). 

Observe that because the offer is conditioned on a freezeout, shareholders do not take into 

account the possibility of free-riding when deciding whether or not to tender their shares. 

Similarly, the bidder accepts the arbitrageurs' offer if and only if it is lower than or equal to 

PA (n) given by 

I-PA(n)=8[¢(n)(1 p(n+l))+(l ¢(n))(l-p(n))], (8) 

because if the offer is rejected, there is a delay of Llt, after which the bidder gets (1 - P (n + 1)) 

if a new arbitrageur enters or (1 P (n)) if he does not. 

At the offering stage, the bidder's optimal offer is PB (n) equal to the minimum that 

shareholders are willing to accept, and the arbitrageurs' optimal offer is PA (n) equal to the 

maximum that the bidder is willing to accept. The stock price p (n) at the beginning of the 

offering stage must then satisfy 

(n) = npA (n) + PB (n). (9)P n+l' 
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Notice that for n ~ 11, shares are worth p (n) = v (n) , and the marginal gain associated 

with the entry of a new arbitrageur is a decreasing function of the number of arbitrageurs. 

The value 11 is obtained as the minimum n sllch that it is not profitable for a new arbitrageur 

to enter, which is equivalent to 2c = 1r [v (11 + 1) - v (11)] = n(n1+1)' When the number of 

arbitrageurs is smaller than 11, then arbitrageurs can profitably enter. The possibility of 

arbitrageurs entering drives the stock price to p (n) = {; (p (n + 1) - ~) + (1 - 8) v (n) , 

which is higher than the price if no new arbitrageur entered (equal to v (n)). 

We prove in the following proposition that the following strategy profile is an SPE equi

librium. Consider any subgame starting with n arbitrageurs: (i) At the offering stage, the 

bidder makes an offer PB (n) conditioned on f shares when it is his turn to propose, and 

shareholders with {3 or more shares offer PA (n) when it is their turn to propose. (ii) At the 

tendering stage, shareholders, including dispersed and large shareholders, tender all their 

shares if the offer is greater than or equal to PB (n) , and do not tender any shares otherwise. 

Also, the bidder's response to an arbitrageur's offer is to accept any offer of arbitrageurs 

lower than or equal to PA (n) and to reject any offer above PA (n). (iii) At the trading ses

sion, one arbitrageur with no blocks places orders to buy blocks of {3 shares with probability 

cP (n) and does not buy any shares with probability 1 - cP (n) ; all other arbitrageurs do not 

trade any shares, and investors' demand schedule is equal to Pn (y) . 

These results are proved in the following proposition. 

Proposition 2 (Takeovers and arbitrage with freezeouts) Let the cost of trading per share 

be equal to c > 0, and noise traders' demand for shares be i equal to {3 shares with positive 

probability 1r, and zero otherwise. Let 1} and v (n) be given by expressions (10) and (12). Then 

there exists a stationary perfect equilibrium in which an any-or-all offer conditioned upon f 

shares being tendered with a second-step freezeout succeeds with probability 1. Furthermore, 

for 8 arbitrarily close to 1, the equilibrium bid price depends on the number of arbitrageurs 

n at the announcement of the offer as follows: 

(i) If n ~ 1}, the equilibrium bid is p (n) = v (n), where v (n) is increasing in n. 

(ii) If n < 1}, the equilibrium bid is p (n) = p (11) + [n - nl ~ > v (n), increasing in the 

number n of arbitrageurs. 

Therefore, insider trading activity before the announcement of the tender offer drives up the 
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threat of entry is strong enough to make the bidder pay a high preemptive bid. 21 

Consistent with the implications of the model, Jindra and Walkling (1999) find that 

there exits a positive and significant relationship between arbitrage activity before the an

nouncement of the offer (proxied by a measure of abnormal trading volume) and the takeover 

premium. Furthermore, Larcker and Lys (1987) have some evidence that seems to support 

that there is a positive relationship between arbitrage activity after the announcement of the 

offer and revisions in the bid. They show that arbitrageurs often accumulate shares after the 

announcement of the offer, and that in transactions where arbitrageurs enter, the takeover 

premium increases. We postpone a more detailed discussion of the empirical evidence related 

to takeovers and arbitrage until Section V. 

D. The Supply Curve of Shares 

We have so far restricted our attention to cases where the acceptance condition is equal to 

the freezeout parameter. However, the bidder could have chosen to make an offer conditioned 

on getting majority control and not an offer conditioned on a freezeout, which is in general 

a more stringent condition when there is a supermajority merger requirement. 

However, we show that whenever the tender offer is conditioned on a fraction lower 

than the freezeout requirement, shareholders take into account the possibility of free-riding 

when deciding whether to tender their shares, and the bidder can only profit on gains in his 

toehold. As Harrington and Prokop (1993) showed, the free-rider problem of Grossman and 

Hart (1980) is even more pronounced in the dynamic case than in the static one. In a dynamic 

setting, it becomes even harder to convince shareholders to tender, because they know that 

if the offer fails in the current period, it can be extended for an additional period, and if 

the offer succeeds, they gain more by not tendering their shares. The results of Harrington 

and Prokop also hold for the game considered here: if the corporation has a large number 

of shares traded, the bidder can only profit on gains in his toehold when not using offers 

conditioned on a freezeout (see also Persons (1998)). 

2
1The existence of unsuccessful takeovers can be reconciled with a model in which there is some exogenous 

variable that influences the success of the offer. Also, a model of bargaining with incomplete information 
about valuations allows for the possibility of delays in the takeover and entry of arbitrageurs in equilibrium. 
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the introduction of the freezeout laws in 1985, the freezeout parameter was 2/3, and likewise 

for Delaware before 1967. According to our previous results, shareholders have ~ of the 

bargaining power. Therefore, the equilibrium bid is ~ of the total takeover gains, and the 

bidder's profit is ~ of the gains. In Delaware after 1967, a simple majority of the votes was 

required for a freezeout; there can be two blockholders with veto power, with a stake of 40 

percent, the tender offer price is ~, and the bidder's profits is ! of the takeover gains. 

The examples above illustrate that with freezeout parameter values prevailing in the 

U.S., the model generates a distribution of gains between bidder and target shareholders, 

that is skewed toward the target (see also Bergstrom et al. (1993)), despite the fact that we 

assumed that there is no competition for the target (bidders' profits in contested offers are, 

obviously, likely to be lower than withont competition).23 

IV. The Structure of Tender Offers 

In this section, we analyze the structure of tender offers chosen by bidders. So far, we have 

restricted our attention to any-or-all bids with an immediate second-step freezeont merger 

in which the consideration paid to shareholders who are frozen out, is equal to the bid price. 

Can the bidder benefit from using front-end loaded bids such as two-tier or partial offers? 

What is the outcome of takeovers in which the bidder can dilute target shareholders post

acquisition? What if the bidder is not able to commit to the acceptance condition? Our goal 

is to understand what determines the joint choice of the most important strategic elements 

of a tender offer: the bid price, the maximum number of shares sought in the offer, the 

acceptance condition, as well as the choice of whether or not to undertake a second-step 

merger. 24 The analysis yields a novel characterization of the structure of tender offers with 

several surprising results that are consistent with existing empirical findings. 

Desai, and Kim (1988) suggest that bidders' profits are on average only 10 percent of total 
synergy gains. Their estimate include contested which occur in approximately 29 percent of the eases. 
Also, Roll (1986) proposes that many acquirors exhibit irrational behavior and overpay and/or overestimate 
the value of targets, and many acquirors overpay for acquisitions motivated by empire building (see Jensen 
(1986». 

24These four features are the ones that usually appear conspicuously in the front page of offers to purchase 
in the U.S. and U.K. 
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(1980) and Burkart, Gromb, and Panunzi (1998). 

A. Commitment to the Acceptance Condition 

So far, we have seen that offers with a minimum tender condition equal to f can be an 

effective way to address the free-rider problem. We have, though, always assumed that the 

bidder was able to commit to the acceptance condition. This commitment means that even 

if slightly less than f shares were tendered in an offer, the bidder would not be allowed to 

waive the minimum condition and accept the tendered shares for payment. Nevertheless, 

Holmstrom and Nalebuf (1992) have argued that conditional offers might not be a credible 

way to solve the free-rider problem, if the bidder were not able to credibly commit to the 

acceptance condition. The equilibrium where all shareholders tender in an any-or-all offer 

with an acceptance condition equal to f, could unravel if the bidder could not commit to the 

conditionality of the offer: a dispersed shareholder might not tender if he believes that the 

bidder would take over anyway, even if less than f shares were tendered, because he would 

be better off keeping his shares in this event, and he would not be worse off if the bidder 

obtained more than f shares and immediately followed up with a freezeout of shareholders 

who did not tender at the same bid price. 

Would any-or-all offers conditioned on a freezeout lmravel without the ability to commit 

to the acceptance condition? Possibly taking into account the importance of the acceptance 

condition, the SEC in the U.S., and the Takeover Panel in the U.K have created rules that 

allow bidders to credibly commit to it.25 For example, the SEC interprets the waiver of an 

acceptance condition near the end of a tender offer as a material change in the terms of the 

offer, that requires further extension of the offer for at least 5 business days after the waiver. 

While the commitment rules of the SEC and the Takeover Panel address the problem raised 

by Holmstrom and Nalebuf (1992) they raise another interesting question. How critical is 

the rule that allows bidders to commit to the acceptance condition? 

Somewhat surprisingly, we show that this rule is not necessary for the success of any-or-all 

freezeout offers, and the outcome is unchanged with or without the rule. Therefore, the issue 

SEC ReI. No. 34-23421, CCH Fed. Sec. 1. Rep. 4\184,016. See Johnston (1980) for similar rules in 
the U.K. 
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the bid is conditioned upon a minimum of f shares being tendered, and the tender offer is 

followed up by a second-step freezeout merger in which the remaining shares are taken-up at 

a lower back-end price.26 The relevant price for shareholders in a two-tier offer is the blended 

price, which is the weighted average of the price paid in the front-end and the back-end where 

the weight is the fraction of shares receiving each price. 

The potential strategic benefit of two-tiered offers, inducing shareholders to tender and 

solving the free-rider problem, is straightforward. However, two-tiered offers are controver

sial, because they not only solve the free-rider problem, but also have the potential to coerce 

shareholders to tender even if they do not want to. Two-tiered offers can create a stampede 

of dispersed shareholders tendering their shares, because they will be concerned about re

ceiving the lower back-end price if they do not tender, and the offer is successful. Can a 

two-tiered offer really coerce shareholders to tender their shares? 

This line of reasoning neglects the potential for arbitrageurs to profit from eliminating 

the coerciveness of the offer. Intuitively, if a two-tiered offer with a low blended priCe is going 

to be accepted anyway, because shareholders will be forced to tender, then the stock price 

should reflect that and should therefore be very close to the blended price. Arbitrageurs 

could then buy shares in the open market at the blended price, accumulating large stakes. 

As we have argued before, as long as arbitrageurs accumulate at least a block (3, they can 

prevent the bidder from freezing out shareholders at the back-end price, even if all other 

dispersed shareholders are coerced to tender their shares. Arbitrageurs will then use their 

power to hold out the two-tiered offer in order to demand from the bidder a higher blended 

price that reflects their fair share of the takeover gains. We show that, regardless of whether 

the bidder uses a two-tiered or an any-or-all offer the outcome of the takeovers is the same. 

Proposition 5 (Two-tiered offers) There is no additional strategic benefit for the bidder in 

using two-tiered offers rather than using any-Dr-all offers with Jreezeouts. The equilibrium 

blended price when the bidder uses two-tiered offers is the same as the equilibrium bid when 

the bidder uses any-or-all offers with freezeouts. In equilibrium, arbitrageurs protect share-

order for a two-tiered offer to be effective, in the takeover with no dilution ca..<;e, it is necessary that 
the minimum tender condition is equal to f, which in many cases, when k = f, is identical to conditioning 
upon obtaining a majority of the shares. 
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introduced by the acquiror, and therefore the stock price post-acquisition is equal to 1 

d. The acquiror's payoff, given that he purchases a total of T shares at a bid price p, is 

T (1 - d - p) + d, equal to the security benefits of T shares owned by the bidder, plus his 

private benefits d, subtracted from the cost of acquiring T shares. 

According to Grossman and Hart (1980), the equilibrium takeover bid would be equal 

to the post-takeover value with dilution, p = 1 - d, and bidders would be able to profit 

in a takeover even though they did not own any previous stake in the target. This offer 

could be structured either as an any-or-all offer or a partial offer conditioned only upon the 

bidder's obtaining at least a majority k of shares. Interestingly though, this need not be the 

equilibrium if the bidder is able to freezeout shareholders. Suppose, for example, that target 

shareholders enjoy a good enough level of protection against dilution, such that d < I-p (I) , 

where p (I) is given by equation (15). As we have seen before, p (I) is the expression of the 

bid price at which the bidder could acquire the target with an any-or-all offer conditioned 

on a second-step freezeout. Then, since p (I) > 1 d, it is in the bidder's best interest to 

acquire the target with a freezeout offer, rather than a bid 1 d that is not conditioned 

upon at least f shares being tendered. Consequently, for low levels of dilution, the bid is 

determined not by the precise amount that can be diluted, but rather by the supermajority 

requirement for a freezeout merger. 

Surprisingly, even if target shareholders do not enjoy much protection against dilution by 

a controlling shareholder, the takeover premium is not reduced beyond a certain lower bound. 

Suppose, for example, that the bidder can dilute the target shareholders post-acquisition by 

more than d > 1 - p(k), where p(k) is given by equation (15) with the majority fraction 

k replacing f. Of course, in this case, the equilibrinm bid under Grossman and Hart (1980) 

is equal to 1 - d < p (k). However, in our model, the bidder would not be able to take 

over the target with a bid lower than p (k) . In equilibrium, the bidder makes an any-or-all 

bid p (k) , conditional only upon the acquisition of controL Intuitively, the bid must be at 

least equal to p(k) because it would otherwise not receive the necessary minimum number 

of shares k. Arbitrageurs with a stake of size 1 k - a can block the bidder from acquiring 

a controlling stake k. As we have seen before, these shareholders have veto power and can 

extract from the bidder an offer price of at least p (k). Even though the bidder is able to 
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control, is equal to [p (I) p (k)] , because target shareholders receive a minimum fraction 

equal to p (k) of the total economic gains generated by the takeover, regardless of their level 

of protection in the post-acquisition stage. Note that, if both the freezeout and control ac

quisition parameters are the same (k = f), as is common, for example, for most companies 

incorporated in Delaware, then the takeover preminm is completely independent of the level 

of dilution. 

We believe that one important empirical implication of our model is that there should 

not be a very significant relationship between the takeover premium and the level of dilution 

post-acquisition of the target. This implication is substantially different than other takeover 

models with dilution in the literature, such as Grossman and Hart (1980), Burkart et al. 

(1998), and Bebchuk (1989). 

The following example illustrates an application of the result. Consider a hostile acquisi

tion of a target with freezeout parameter equal to 2/3, control acquisition parameter equal 

to 50 percent, and insider owning a 10%. As we have seen before, p (I) ~, and p (k) = ~. 
Thus, if the dilution level is less than 25 percent, then a bidder would not obtain any extra 

profits from diluting shareholders, and the takeover bid would be at p (I) = ~, conditioned 

upon f shares with a second-step freezeont. For dilntion levels d between 25 and 33 percent, 

the bidder can obtain extra profit equal to d - 0.25 because of his ability to dilute d. For even 

higher levels of dilution, the bid price is fixed at the lower bound p (k) = ~, and offers are 

conditioned upon only k shares, and thus the most extra profit that the bidder can obtain 

from his ability to dilute target shareholders, is equal to 8 percent. For markets such as 

the U.S., where the evidence shows that the minority shareholders enjoy significant levels of 

protection, the ability to dilute is not likely to playa major role. 27 

Nevertheless, for many other markets around the world, the ability to dilute may play 

a role in takeovers. In the U.K., for example, even though the freezeout parameter is 90 

percent, the ability of bidders to dilute the target post-acquisition after acquiring only 50 

percent of the shares may help them succeed with a lower premium. For example, if the 

freezeout parameter is 90 percent, insiders with a = 10% can thwart a hostile bidder from 

27For example, Barclay and Holderness (1989) suggest that large controlling blocks can get, on average, 
only 5% in private benefits. 
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Proposition 7 (Synergistic Takeovers) Suppose that the gains from the takeover can only 

be created if there is a merger of target and bidder, but not if the target is managed as a 

separate firm. Then the equilibrium bid is at p U) , and the bid is structured as an any-or-all 

offer conditioned upon f shares being tendered with a second-step freezeout. 

This is a case often negiected in studies of takeovers; however, we believe it has empirical 

relevance. The result also yields some testable cross-sectional implications. For example, 

whenever the takeover is of a synergistic type, and there is a supermajority merger require

ment (such as 90 percent of the shares in the U.K.), we would expect the bidder to pay a 

higher premium compared to a takeover in which the bidder can diiute the target signifi

cantly, and thus a successful bid requires only a simple majority of the votes. 

V. Empirical Implications 

Our results on takeovers and freezeouts are consistent with numerous existing empirical 

findings. We first discuss the empirical implications related to takeovers and arbitrage and 

then follow with a discussion of the structure of tender offers. 

A. Takeovers and Arbitrage 

Jindra and Walkling (1999) study the relationship between arbitrage activity and the takeover 

premium. Jindra and Walkling (1999), using a sample of 362 cash tender offers, find that 

there exists a positive relation between arbitrage and the takeover premium. As a proxy for 

the presence of arbitrageurs, they use a measure of abnormal volume. They calculate two 

measures of abnormal volume: one following the methodology proposed by Schwert (1996) 

and another suggested by Lakonishok and Vermaelen (1990). Jindra and Walkling estimate 

a regression of the percentage takeover premium on the abnormal volume, and they find a 

positive coefficient using both measures. The coefficient is highly significant (t = 4.78) with 

Lakonishok and Vermaelen's methodology, and the t-statistic is only 0.89 with Schwert's 

methodology. 

In addition, Schwert (1996) finds that the runup in the stock price is positively and 

significantly correlated with the offer premium. According to Meulbrock (1992), almost half 
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to the expiration of the offer, consistent with our interpretation that arbitrageurs use their 

power to hold out the transaction to force the bidder to pay a higher price.29 

B. The Structure of Tender Offers 

In Section IV of the paper, we develop a characterization of the structure of tender offers. 

One of the results we derived (proposition 4) was that the supply curve of shares, defined 

as the relation between the equilibrium bid price and the minimum number of shares that 

the bidder needs to acquire in the offer, is (endogenously) upward sloping. The proposition 

implies that the takeover premium is an increasing function of the supermajority merger 

requirement, which is a relationship that, to the best of our knowledge, has not yet been 

tested. 

The proposition also implies that the takeover premium is a decreasing function of the 

fraction of shares owned by shareholders who do not tender into the offer. Therefore, in 

a hostile acquisition, the takeover premium is higher, because the insider-controlled shares 

are not tendered into the offer, which increases the hold-out power of other shareholders 

to demand a higher premium from the bidder. Stulz, Walkling, and Song (1990) have 

evidence showing that, indeed, there is a positive and significant relationship between insider 

ownership and the takeover premium. 

We have also seen that front-end loaded bids such as two-tiered offers and partial offers 

do not provide any strategic benefits to bidders in addition to any-or-all offers. Consistent 

with our results, Comment and Jarrell (1987) find that the average total premium (based 

on the blended price) received by shareholders differs insignificantly in executed two-tiered 

and any-or-all offers: the average premium in any-or-all offers is 56.6 percent above the pre

offer price and is 55.9 percent in two-tiered offers. Additionally, Jarrell and Pousen (1987) 

have found that fair-price charter amendments have insignificant effects on the stock price 

of adopting firms. 

Interestingly, Comment and Jarrell (1987) provide some indirect evidence which indi

cates that arbitrage activity is more intense during two-tiered offers than any-or-all offers. 

29It is an interesting issue for further research to determine the motives that led the 123 single-bidders in 
the Franks and Harris (1987) sample to revise their bids. 
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as the structure of tender offers. The framework is simple and tractable, and the results 

of the model are consistent with an extensive empirical literature and yield new empirical 

implications that are yet to be tested. 

Arbitrageurs play an important role in determining the takeover premium. For example, 

the supply curve of shares is endogenously upward sloping, because the greater is the number 

of shares needed by the bidder, the larger is the number of arbitrageurs who can form hold-out 

power. Moreover, when there is a large number of arbitrageurs with hold-out power, they can 

credibly demand a greater takeover premium in exchange for tendering their shares. Likewise, 

there is a positive relationship between the premium and arbitrageurs' accumulation of shares 

before and after the announcement of the offer. 

We show that bidders do equally well using either any-or-all offers or front-end loaded 

bids, such as two-tiered and partial offers, and therefore, fair price charter provisions should 

be innocuous. Furthermore, the ability to moderately dilute target shareholders does not 

increase the profits of bidders with freezeout rights. The option to dilute shareholders is not 

valuable in the presence of the freezeout option, and consequently, there should not be any 

significant relationship between the takeover premium and dilution levels. 

Although, this paper focused only on takeovers, there are many other corporate events, 

such as debt reorganizations of firms in financial distress, in which arbitrageurs play an 

important role in resolving potential market failures due to free-riding by dispersed share

holders (see Kahan and Thckman (1993)). The dynamic model with trading developed in 

this paper may also be helpful in studying these other corporate events. 
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probability 1 - 7r, when noise traders do not demand any shares, the order flow will be 

y = x < 0, and trading will take place at a price equal to p.: Of course, there exits a 

price J!.. smaller than p (n - 1) , so that selling blocks or taking short positions will always be 

unprofitable for arbitrageurs. Similarly, if an arbitrageur buys more than {3 shares, x > {3, 

then with probability 7r the order flow will be y > {3, and trading will take place at a price 

equal to p. Of course, there also exists a price p bigger than p (nf) , so that buying more 

than {3 shares is tmprofitable. 

Say now that x = {3, so that arbitrageurs profits are: 

= {3{ 7r[p(n+1) (¢p(n+1)+(1-¢)p(n)+c)]+}E[il(f3)] 
(1-7r) [p(n + 1) - (p(n+ 1) + c)]- c 

= {3 { - 2c + (1 - ¢) 7r [P (n + 1) - p (n)]} . 

Let c = ~7r [P (71, + 1) - P (71,)]. If c $ c, then ¢ = , and thus (1 - ¢) 7r [P (71, + 1) - p (n)] = 

(~) 2c = 2c. Therefore, E [il ({3)] = 0, and the arbitrageur is indifferent between entering 

and buying a block with {3 shares. Therefore, the strategy of buying a block of {3 shares with 

probability ¢ = and with probability (1 - ¢) staying out of the market is a best response 

to P (y) . Also, if c > c then 1> = 0, and thus E [il ({3)J = {3 {-2c + 7r [p (n + 1) - p (n)]} = 

{3 {-2c + 2c} < O. Therefore, the best response for arbitrageurs) given the pricing function 

p (y) , is not to enter for sure. 

The strategy of not trading is an optimal response for other arbitrageurs who either 

already own blocks or not, given P (y) and one arbitrageur is playing the strategy described 

above. Say that an arbitrageur trades x < O. Then, as we have seen above, there is a 

probability (1 - ¢) (1 - 7r) that the order flow is y = x < 0, in which case the price is J!..low 

enough that the arbitrageur incurs losses. Similarly, say that an arbitrageur trades x > O. 

Then, there is a probability ¢7r that the order flow is y = 2{3, in which case the price p is 
high enough that the arbitrageur incurs losses, or else ¢ = 0, and it is also not profitable 

to trade any shares, as argued in the previous paragraph. This proves the first part of the 

proposition. 

We now prove that the investors' demand schedule P (y) is a best response given the 

strategy of the arbitrageurs. In other words, the price quoted by traders is equal to the 

expected value of the shares, given the observation of the order flow, P (y) = E [Ply]. The 
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turn to propose, and since this offer is immediately accepted by the bidder, and subsequently 

all shareholders tender their shares, then the takeover succeeds with probability 1 and shares 

are worth PA (n): any offer P > PA (n) is rejected for sure by the bidder. Shareholders then 

get, {) [¢ (n) P (n + 1) + (1 - ¢ (n)) P (n)] PB (n) < PA (n); any offer P < PA (n) is accepted 

by the bidder and shareholders get P < PA (n) . Offers that are not conditional on f shares 

are also rejected by the bidder. 

Therefore, neither the bidder nor arbitrageur want to deviate from the equilibrium strate

gies at the offering stage. 

(ii) At the tendering stage, shareholders, including dispersed and large shareholders, 

tender all their shares if the offer is conditional on f shares and the price is P 2: PB (n) , and 

do not tender any shares otherwise. Suppose that the takeover fails. Shareholders then get 

<5 [¢ (n) P (n + 1) + (1 - ¢ (n)) P (n)] = PH (n). Suppose that the takeover succeeds, then all 

shareholders get P regardless of whether or not they tendered their shares. Therefore, it is a 

strictly dominant strategy for arbitrageurs to tender, and it is a weakly dominant strategy 

for dispersed shareholders to tender whenever P ;::: PB (n). Also, the bidder's response to an 

arbitrageur's offer is to accept any offer of arbitrageurs P < PA (n) and reject any offer P 2: 
PA (n). If the bidder rejects offer p, then he gets <5¢ (n) IT (p (n + 1)) + (1 - ¢ (n)) IT (p (n)) = 

IT (PA (n)), and IT (P) > IT (PA (n)) if P < PA (n) and IT (P) ::; IT (PA (n)) if P 2: PA (n) . 
Therefore, neither the bidder nor the arbitrageur wants to deviate from the equilibrium 

strategies at the tendering (accept/reject) stage. 

(iii) The strategies prescribed at the trading game are a Nash equilibrium, by lemma 1, 

if and only if 

2c )+ (18)¢(n) = ( 1- 7r[p(n+ 1) - p(n)] , 

for all integers n, 0 :s; n :s; nIl where P (n) and ¢ (n) are given by 

p(n) = v(n), (19) 

¢(n) = 0, 
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the tendering stage, dispersed shareholders tender all their shares, and arbitrageurs tender 

if the offer is greater than or equal to PB (n) , and do not tender any shares otherwise. The 

insider's strategy is to tender a shares if and only if the bid is greater than or equal to PB (n) 

(note that even in a hostile takeover, the insiders would eventually tender in order not to 

get the back-end price). Also, the bidder's response to an arbitrageur's offer is to accept any 

offer of arbitrageurs with a blended price lower than or equal to PA (n) and reject any offer 

above PA (n). Let P(n) be as in equation 9 if n > 0 and P(0) = O. (iii) At the trading session, 

one arbitrageur with no blocks places orders to buy blocks of f3 shares with probability ¢ (n) 

and does not buy any shares with probability 1 - ¢ (n) , where 

2c )+ (21)¢(n)= ( 1-1I'[p(n+1)-p(n)] ; 

all other arbitrageurs do not trade any shares, and the investors' demand schedule is equal 

to Pn (Y) , as in equation (17). 

The proof that the strategy profile above is an SPE equilibrium follows exactly the same 

line of reasoning as the proof of proposition 2. In equilibrium, the value of shares when the 

bidder is allowed to make a two-tiered offer is, for all n 2: 0, equal to 

pen) = ¢ (n) pen + 1) + (1 - ¢ (n)) pen) 
2c 

= pen + 1) - . 
11' 

The case of more interest is the OIle where n = O. Note that the bidder is unable 

to coerce shareholders to tender if the blended price is low, because in equilibrium, this 

would allow arbitrageurs to enter with a high probability equal to ¢ (0) = (1 1T~(l)J) + and 

drive the price up to p(l). The equilibrium stock price is then equal to p(O) = ¢ (0) pel) + 
(1 - ¢ (0)) 0 = pel) - ~, which is the same outcome as in the case where the bidder makes 

an any-or-all offer. • 

43 




Gilson, R., and B. Black (1995): The Law and Finance of Corporate Acquisitions. The 


Foundation Press, Inc. 


Grossman, S., and O. Hart (1980): "Takeover Bids, the Free-Rider Problem, and the Theory 


of the Corporation," Bell Journal of Economics, 11, 42-64. 


Gul, F. (1989): "Bargaining Foundations of Shapley Value," Econometrica, 57, 81-95. 


Harrington, J., and J. Prokop (1993): "The Dynamics of the Free-Rider Problem m 


Takeovers," The Review of Financial Studies, 6, 851-882. 


Hart, S., and A. Mas-Colell (1996): "Bargaining and Value," Econometrica, 64, 357-380. 


Hirshleifer, D., and S. Titman (1990): "Share Tendering Strategies and the Success of 


Hostile Takeover Bids," Journal of Political Economy, 98, 295-324. 


Holmstrom, R, and R Nalebuff (1992): "To the Raider Goes the Surplus? A Reexamina


tion of the Free-Rider Problem," Journal of Economics and Strategy, 1, 37-62. 


Jarrell, G., and M. Bradley (1980): "The Economic Effects of Federal and State Regulation 


of Cash Tender Offers," The Journal of Law and Economics, 23, 371-407. 


Jarrell, G., and A. Poulsen (1989): "Shark Repellents and Stock Prices: The Effects of 


Antitakeover Amendments since 1980," Journal of Financial Economics, 19, 127-168. 


Jensen, M. (1986): "Agency Costs of Free Cash Flow, Corporate Finance and Takeovers," 


American Economic Review, 76, 323-329. 


Jindra, J., and R. Walkling (1999): "Arbitrage Spreads and the Market Pricing of Proposed 


Acquisitions," unpublished manuscript. 


Johnston, A. (1980): "The City Take-over Code," Oxford University Press. 


Kahan, M" and B. Tllckman (1993): "Do Bondholders Lose from Junk Bond Covenant 


Changes," Journal of Business, 66, 499-516. 


45 



This is a list of the most recent CARESS Working Papers. A complete list (dating from the 99-12 "A Theory ofNegotiation and Fonnation of Coalition" by Armando Gomes 
inception of the series) can be obtained either from the CARESS website 99-13 "The Repeated Prisoner's Dilemma with Private Monitoring: a N-player case" by Ichiro Obara 
(http://www.econ.upenn.edulCARESS) or by writing: 99-14 "Infonnational Size and Incentive Compatibility" by Richard Mclean and Andrew Postlewaite 

98-01 

98-02 

98-03 
98-04 

98-05 
98-06 

98-07 

98-08 

98-09 

98-10 
98-11 

98-12 
98-13 

98-14 

99-01 

99-02 
99-03 
99-04 

99-05 

99-06 

99-07 

99-08 

99-09 
99-10 

99-11 

CARESS 

3718 Locust Walk 

McNeil Building 

Philadelphia, PA 19104-6297 

caress@ssc.upenn.edu 


"00 People Play Nash Equilibrium? Lessons From Evolutionary Game Theory" by George J. 
Mailath 
"Japan's Enigmatic Coexistence of Strong Currency and Trade Surplus" by Yochanan 
Shachmurove 
"Trade Between Rational Agents as a Result of Asymmetric Information" Yoram Halevy 
"The Effects of Immigration on Socioeconomic Gaps in Labor Managed System Versus in a 
Competitive System" by Yochanan Shachmurove and Tikva Leker 
"Learning Correlated Equilibria in Potential Games" by Antonella Ianni 
"Endogenous Inequality in Integrated Labor Markets with Two-sided Search" by George J. 
Mailath, Larry Samuelson and Avner Shaked 
"Repeated Games with Imperfect Private Monitoring: Notes on a Coordination Perspective" by 
George J. Mailath and Stephen Morris 
"The Provision of Public Goods Under Alternative Electoral Incentives" by Alessandro Lizzeri 
and Nicola Persico 
"Consensus and Co-Existence in an Interactive Process ofOpinion Formation" by Valentina 
Corradi and Antonella Ianni 
"Ergodicity and Clustering in Opinion Formation" by Valentina Corradi and Antonella Ianni 
"Your Reputation Is Who You're Not, Not Who You'd Like To Be" by George 1. Mailath and 
Larry Samuelson 
"Who Wants a Good Reputation?" by George J. Mailath and Larry Samuelson 
"Efficient Non-Contractible Investments" by Harold L. Cole, George J. Mailatb and Andrew 
Postlewaite 
"Earnings and Wealth Inequality and Income Taxation: Quantifying the Trade-Offs of Switching 
to a Proportional Income Tax in the U.S." by Ana Castaneda, Javier Diaz-Gimenez and 
Jose-Victor Rios-Rull 
"Dynamic Voluntary Contribution to a Public Project" by Leslie M. Marx and Steven A. 
Matthews 
"Reputation and Competition" by Johannes HOmer 
"A Bayesian Approach to Uncentainty Aversion" by Yoram Halevy and Vincent FeItkamp 
"Renegotiating Moral Hazard Contracts Under Limited Liability and Monolonicity" by Steven 
Matthews 
"More on Marriage, Fertility, and the Distribution ofIncome" by Jeremy Greenwood, Nezih 
Guner and John Knowles 
"Racial Bias in Motor Vehicle Searches: Theory and Evidence" by John Knowles, Nicola Persico 
and Petra Todd 
"Adjustment Costs, Leaming-by-Doing, and Technology Adoption under Uncertainty" by Anna 
Pavlova 
"Consensus and the Accuracy of Signals: Optimal Committee Design with Endogenous 
Information" by Nicola Persico 
"Repeated Games with Almost-Public Monitoring" by George Mailath and Stephen Morris 
"Two Problems Concerning the Role ofNeoclassical Finns in Perfect Financial Markets or, The 
Emperor Has (Well, Almost) No Clothes" by David Cass and Catherine Rouzaud 
"Quantity Discounts for Taste-Varying Consumers" by Eugenio 1. Miravele 

00-01 	 "On Trees and Logs" by David Cass and Anna Pavlova 
00-02 	 "The Drawbacks of Electoral Competition" by Alessandro Lizzeri and Nicola Persico 
00-03 	 "Endogenous Lobbying" by Leonardo Felli and Antonio Merlo 
00-04 	 "Does Competition Solve the Hold-up Problem?" by Leonardo Felli and Kevin Roberts 
00-05 	 "Efficient Non-Contractible Investments in Large Economies" by Harold L Cole, George J. Mailath 

and Andrew Postlewaite 
00-06 "Investment and Concern for Relative Position" by Harold L. Cole, George J. Mailath and Andrew 

Postlewaite 
00-07 "Market Selection and Asymmetric Infonnation" by George 1. Mailath and Alvaro Sandroni 
00-08 "Reducing Overlapping Generations Economies to Finite Economies" by Julio Davila 
00-09 "Time and Uncertainty in Overlapping Generations Economies" by Julio Davila 
00-10 "Efficient Non-Contractible Investments in a Finite Economy" by Harold L. Cole, George J. Mailath 

and Andrew Postlewaite 
00-11 "Utilizing Artificial Neural Network Model to Predict Stock Markets" by Yochanan Shachmurove 

and Dorota Witkowska 
00-12 "Optimal Portfolio Analysis for the Czech Republic, Hungary and Poland During 1994-1995 Period" 

by Y ochanan Shachmurove 
00-13 "The Effects of the East Asian Crisis on the Region's Energy Consumption" by F. Gerard Adams 

and Y ochanan Shachmurove 
00-14 "Knowing Your Odds: Home Burglary and the Odds Ratio" by Simon Hakim, George F. Rengert 

and Yochanan Shachmurove 
00-15 "An Empirical Investigation ofIPO's Annualized Returns in the Last Three Decades" by Yochanan 

Shachmurove 
00-16 "Belief-Based Equilibria in the Repeated Prisoners' Dilemma with Private Monitoring" by V. 

Bhaskar and Ichiro Obara 
00-17 	 "Efficient Job Allocation" by Melvyn G, Coles and Jan Eeckhout 
00-18 	 "Competing Norms ofCooperation" by Jan Eeckhout 
00-19 	 "Working in Public and Private Firms" by Giacomo Corneo and Rafael Rob 
00-20 "Maximum Efficient Equilibrium Payoff in the Repeated Prisoners' Dilemma" by George J. Mailath, 

Ichiro Obara and Tadashi Sekiguchi 
00-21 "Social Capital, Corporate Culture and Incentive Intensity" by Rafael Rob and Peter Zemesky 
01-01 "Screening Through Bundling" by Eugene 1. Miravete 
01-02 "Infonnational Size, Incentive Compatibility and the Core ofa Game with Incomplete Infonnation" 

by Robert P. McLean and Andrew Postlewaite 
01-03 "Capital Accumulation under Non-Gaussian Processes and the Marshallian Law" by Svetlana 

Boyarchenko 
01-04 "Foreign Direct Investment and Exports with Growing Demand" by Rafael Rob and Nikolaos Venas 
01-05 "On Preservation of Increasing Hazard Rate Under Convolution" by Eugene J. Miravete 
01-06 "Sharing ofControl as a Corporate Governance Mechanism" by Armando Gomes and Walter 

Novaes 
01-07 	 "Externalities and Renegotiations in Three-Player Coalitional Bargaining" by Armando Gomes 
01-08 	 "Arrow's Equivalency Theorem in a Model with Neoclassical Finns" by Svetlana Boyarchenko 
01-09 	 "Racial Fairness and Effectiveness of Policing" by Nicola Persico 
01-10 	 "Private Strategies in Finitely Repeated Games with Imperfect Public Monitoring" by George J. 

Mailath, Steven A. Matthews and Tadashi Sekiguchi 
01-11 	 "Product Quality, Reputation and Turnover" by Rafael Rob and Tadashi Sekiguchi 
01-12 	 "Takeovers, Freezeouts, and Risk Arbitrage" by Armando Gomes 
01-13 	 "Multilateral Negotiations and Formation of Coalitions" by Annando Gomes 

mailto:caress@ssc.upenn.edu

