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Foreword 

The Research Institute of Industrial Economics (lVI) has a long tradition in studying 

the determinants of market structures. This ambition is currently pursued within the 

project "Industrial Re-Organization: Understanding Changing Market Structures and 

Trading Pattems". This volume consists of four essays on mergers and fmancial 

markets. Tobias Lindqvist uses a broad perspective with theoretical, empirical and 

experimental (two) approaches in his analyses. Implications and consequences of 

partial ownership when flnns merge are considered in the flrst three chapters. It is 

shown that initial partial ownership within the industry can motivate amerger that 

otherwise would not have occurred. The analysis also offers a way for the 

competition authorities to detect anti-competitive mergers. The last chapter concems 

price bubbles in stock markets. The trade is taking place in an experimental double­

auction asset market, and tests are made for how inexperienced traders affect prices in 

these markets. 

This book has been submitted as a doctorai thesis at the Department of Economics 

at Stockholm University and has been supervised by Johan Stennek at IUI. It is the 

59th dissertation completed at lVI since its foundation in 1939. 

Financial support received from the Marianne and Marcus Wallenberg Foundation 

is gratefully acknowledged. 

Stockholm, September 2003 

Ulf Jakobsson 

Director of IUI 
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Preface 

Back in August 1993, nineteen years old and recently graduated from high school, I 

went to the US for one year of college studies. This was followed by four years of 

university studies in Sweden. At that time, after five long years of education at the 

university level, I had finally finished my academic education, I thought .. . 

Today, I know that another five years were to come. Five years of struggIing with the 

models and mathematical tools I thought I would never see again, five years of 

contempiating all your friends advancing, exploring and succeeding in the industry, five 

years of poverty and despise and five years ofbeing a nobody. But of course, also five 

years of tremendous learning, inspiration, traveIing, knowledge, friendship and flexible 

time constraints. 

First of all, I am deeply indebt to my two supervisors Martin Dufwenberg and Johan 

Stennek at Stockholm University and IUI, respectively. I had the priviIege ofhaving two 

supervisors during my Ph.D. studies since I became affiliated with IUI after the second 

year but still belonged to the University program. They have taught me basically all I 

know about doing research. Both engaged in co-authorship with me, dealing with my 

naivety and ignorance, from which I benefited inestimably. Two professors being so 

simiIar when it comes to knowledge and carefulness, yet so different. 

Johan, with whom I had daily contact, introduced me to the field of mergers and 

acquisitions. Re had to start by with shaping a lost student from the basics, going through 

how to structure and approach a research problem. With deep discussions and analyses 

Johan twisted and turned all problems in all possible manners. Almost every question that 

can be asked has already been raised by Johan, something that feels invaluably safe when 

bringing the papers out in public. 
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Martin, who recently received a full professorship at University of Arizona, got me 

hooked onto experimental economics when he was excitingly teaching a dass in this field. 

Eventually, we started an experimental research project and writing together with Martin 

was an experience in itself. I have never met someone comrnitted to the work of writing 

with such excitement, enjoyment, engagement and passion as you Martin. Even in 

abstract economic research, I learned that writing is an art of its own. 

The main part of my graduate studies has been carried out at IUI. I feel great gratitude 

for the opportunity ofbeing affiliated with this research institute. Foremost, I would like 

to thank Ulf Jakobsson and Lars Persson for letting me be based at IUI and creating a 

stimulating research environment and always encouraging international influences and co­

operations. Thanks also to Jörgen Nilsson for excellent data and computer support, Per 

Skedinger for all comments and all golf invitations, Jonas Björnestedt, Sven-Olof 

Fridolfsson and Anna Sjögren for all discussions over the fancy second floor group 

dinners at Östermalm restaurants, Maria Saez-Marti and Thomas Tangerås for the 

international vibes at nrr, Roger Svensson and Lars Oxelheim for all the stock market 

chatting, Assar Lindbeck and Jörgen Weibull for being such inspiration sources when 

sharing and spreading their vast knowledge, all the tennis partners and all the assistants 

and the remaining part ofIUI for creating a great environment. In all ways, IUI has meant 

almost everything in my Ph.D. studies. 

I would also like to thank my dass mates from the tirst two years of course work for an 

enjoyable time and the financial support received from the Marianne and Marcus 

Wallenberg Foundation. 

Finally, I would like to thank my parents for their open minds and for always 

supporting me and what I do. To thern, I dedicate this thesis. 

Stockholm, August, 2003 Tobias Lindqvist 
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Introduction 

At the end of the last millennium, we experienced a boom in merger and acquisition 

(M&A) deals in the world. The value of all M&As as a share of world GDP rose from 0.3 

per cent in 1980 to 8 per cent in 1999 (World Investment Report, 2000). Market 

economies with removed trade barriers and efficient communication and transportation 

accelerated the intemationalization and the necessary ensuing market restructuring. 

However, structural changes as M&As may be harmful to consumers and interventions by 

competition authorities are thus necessary. 

In many cases, it is difficult to measure if and how much consumers will suffer from a 

certain merger between two firms. One way of measuring the effects on the consumer 

surplus is to look at rival firms. If rival finns gain from a merger in the industry, 

consumers can be concluded to lose and vice verse. Naturally, it is also difficult to 

measure whether rival firms gain from amerger, but there is one way of implicitly 

observing this. If one finn uses an acquisition strategy, where gains from rivals are 

necessary, this may be a signal of a harmful merger for consumers. Essay I forma1izes this 

in a theoretical framework and Essay n empirically tests different hypotheses for the 

theoretical conclusions. In Essay III, an experiment is carried out testing whether 

profitable mergers do not occur in certain market constellations. 

The last chapter, Essay IV, concems price bubbles in stock markets. Bubble 

phenomena have many examples in history. Two famous ones are the Dutch "tulipmania" 

of the 1630s and, more recently, the development of the NASDAQ share index up until 

March 2000, and the subsequent dramatic loss ofvalue in that market. People have always 

tried to understand and explain price bubbles but it is problematic in real markets since 

knowing the fundamental value of a certain asset is essential if a bubble is to be measured. 

In this essay, the trade is brought to a fictive stock market, i.e. an experimental double-
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auction asset market, to overcome this problem and tests are made for how inexperienced 

traders affect prices in these markets. 

Essay I: Mergers by Partial Acquisition 

It has been shown in economic theory that there exists an important obstac1e to anti-

competitive mergers in oligopolies: being an outsider to an anti-competitive merger is 

often more profitable than participating, since outsiders benefit from a price increase, but 

need not reduce output themselves. This was first pointed out by Stigler (1950), is 

consistent with a simple Cournot or Bertrand mode! and referred to as the insiders' 

dilemma. 

In the endogenous merger literature, Stigler's point is central. A pioneering work 

within this field by Kamien and Zang (1990) proves the existence of a no-merger 

equilibrium, despite amerger being profitable. This is due to the positive extemality on 

the outsider firms not participating in the merger. In the light of this result, further work 

has discussed implications for competition policy and also how results from event studies 

can be reinterpreted (see e.g. Fridolfsson and Stennek, 2000b). 

Models within industri al organization often treat firms as one indivisible unit. In 

contrast, the finance literature often divides a firm into many shares with corresponding 

stockholders but treats the takeover exogenously, only looking at the two merging firms 

or possibly many firms in a bidding competition for a target. In the finance literature it has 

long been argued that before the acquisition, it is profitable to buy a small share of the 

target firm.1 This is referred to as a toehold. Firms with a toehold have an advantage in a 

bidding contest when the remaining firm will be sold out. A potential acquirer needs to 

1 See e.g. BuJow, Huang and Klemperer (1999) for a theoretical work and BradJey, Desai and Kim (1988) 

for an empirical study. 
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pay a premium for fewer shares or, iflosing the bid, gain from selling out the toehold at a 

profit. 

Some arguments against controlling mergers have been raised due to the insiders' 

dilemma. However, this paper suggests a theoretical solution to Stigler's point. The 

insiders' dilemma is likely to be less prominent when cross ownership exists since the 

merged finn holds shares in rival finns, i.e. outsider-toeholds, benefiting from the price 

increase following the merger. Hence, buying outsider-toeholds before an acquisition can 

solve this puzzle. 

The purposes of this paper is to study under which circumstances outsider-toeholds 

increase incentives for mergers and under which circumstances a competition authority 

can use outsider-toeholds as a signal of anti-competitive mergers. In a broader view this 

paper tries to link the modeling of the finance and endogenous merger literature to explain 

merger strategies and market outcomes. 

The analysis is split into firms with single owners and finns with multiple owners, i.e. 

firms listed in the stock market. In the single owner case there exist multiple monopoly 

equilibria, since the size of the outsider-toehold can vary independently of the buyer's 

profit. When finns have multiple owners it is only necessary to buy an outsider-toehold 

when the insiders' dilemma exists. 

There is a policy irnplication of this result. The insiders' dilemma arises from the 

assumption of a positive extemality on the outsider finn and acquiring an outsider-toehold 

is thus a signal of an anti-competitive merger. Furthermore, the theoretical results indicate 

that the target receives the large portion of the merger surplus, which is consistent with 

the empirical findings. In some countries (e.g. Sweden and France) stocks for one finn are 

divided into two different categories on the stock mark et; stocks with strong and weak 

voting power. It has been argued that this split of the stocks thwart takeovers since a small 

capital share may be enough for controlling the finn if the capital is invested in the strong 
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voting power stocks. Ibis conclusion is contrary to the result in this paper. The only 

reason for buying an outsider-toehold is to extract profit from the corresponding firm and 

not to have voting power. In fact, the less voting power for a buyer, the larger an outsider­

toehold can be without taking over the firm (acquiring it). Hence, weak voting power 

stocks mitigate acquisitions. 

Finally, a word of caution. Theoretically, it has been proved that profitable mergers 

may not occur since outsider firms may gain more than merging firrns. One solution to 

this theoretical problem is to write contingent contracts between all finns in the industry 

making a market concentration possible. However, this is not legal. Furthermore it may be 

questioned if the insiders' dilemma is also relevant in the real world. Nevertheless, this 

paper offers a legal way of solving this theoretical problem created in the merger 

literature. 

Essay II: Acquisition Strategies: Empirical Evidence of Outsider-Toeholds 

Ibis is an empirical paper testing the theories formalized in Essay I. To simplify the 

model, only two periods are used; first the buyer purchases a small share of one finn, i.e. 

an outsider-toehold and second, the buyer makes an acquisition of another firm. Event­

studies are used to estimate the gains of buyers, outsider firms and competitors in the two 

periods. 

Cross ownership among firms is common and may have many reasons. However, 

this paper focnses on cross ownership, i.e. outsider-toeholds, within the own industry. 

Firrns buy a share of a rival firm to extract positive externalities from a market 

concentration. In fact, there is a strong bias towards buying shares in rival firms, Le. firrns 

within the same indnstry. In the US, as much as 20 percent of all these investments can be 

referred to the own industry. 
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In general, ftmls holding shares in other finns are not an exceptional feature. The 

reasons for these cross ownerships may e.g. be investment strategies for diversifying risk 

or acquisition strategies such as the outsider-toehold theory in this paper or the toehold 

theory, where a share of the target finn is bought before an acquisition. The investment 

reason may be motivated, since information about the own industry is superior. In 

contrast, diversifying risk would imply investments in other industries. Acquisition 

strategies may thus be stronger reasons for explaining the vast investment results within 

the same industry. 

The main purposes of this paper are to demonstrate the existence of outsider-toeholds, 

test if acquirers benefit from holding outsider-toeholds and estimate gains for merging 

parties with and without outsider-toeholds. Looking at VS mergers and acquisitions in 

1985 to 2000, event studies are used to estimate premiums from stock market reactions 

and regressions to search for possible variables explaining these premiums. The sample 

includes 18 buyers, 36 outsider-toehold finns, 97 competitors and 35 buyers without 

outsider-toeholds. 

Two different stages in the acquisition strategy are examined in the event studies; 

the announcement of buying an outsider-toehold and the announcement of an acquisition. 

The results exhibit a positive cumulative average abnormal return, CAAR, for the 

outsider-toehold finn in the first stage. This result may partly be explained in the theory 

of Grossman and Hart (1980) and Bagnoli and Lipman (1988). They prove that holding a 

small share of a target finn, i.e. a toehold, before the acquisition of this finn is profitable. 

Hence, at the time when an outsider-toehold is purchased, the stock market may not be 

able to distinguish between this and a toehold. The outsider-toehold finn may thus be 

expected to become a target at a later stage, which may explain the increased CAAR. 2 

2 Buying toeholds is not rare. In the sample ofBradley et al (1988), 34 percent of the buyers held a toehold 
in the target when an acquisition was annOlmced. Jennings and Mazzeo (1993) and Jarrell and Poulsen 
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Further and more interestingly, CAARs are also significantly positive for outsider-

toehold firms in the second stage, at the announcement of an acquisition implying a 

positive externai gain for a buyer holding an outsider-toehold. Furthermore, this CAAR is 

negatively related to the time between outsider-toehold and acquisition announcements, 

but is not afIected by the number of competitors and the size of the outsider-toehold. 

Hence, when buyers hold a share of another firm they mitigate later acquisitions, due to a 

positive externality on the rival firm. In fact, buyers also tend to invest outsider-toeholds 

in finns with a positive and, relative to its rivals, superior CAAR. 

According to the se result, buyers extract gains from buying an outsider-toehold 

before making an acquisition. If the choice of holding an outsider-toehold is exogenous, 

these buyers should experience alarger CAAR as compared to buyers not holding 

outsider-toeholds. But if the choice of buying an outsider-toehold is endogenous, we may 

not observe difIerences in CAARs. As an example, buyers may neither gain nor lose from 

the acquisition when holding outsider-toeholds, since this strategy is only used when 

mergers are difficult. In fact, the results show that CAARs are not significantly different 

from zero at the announcement of an acquisition for buyers with and without outsider-

toeholds. This proposes an endogenous choice ofwhether to buy an outsider-toehold. 

In general this paper has focused on c1ean but few observations and further studies on 

cross ownership are necessary to explore the implications ofthese phenomena. 

Essay ID: The Insiders' Dilemma: An Experiment on Merger Formation 

Market power is one of the motives for mergers between competitors. Stigler (1950) 

points out two important obstacles to such mergers, however. First, even if an anti-

(1989) find toeholds in more than 50 percent of the acquisitions, the former also find most of them to be 
small (on average 3 percent). In Betton and Eckbo (2000), more than half the buyers held toeholds and the 
target premium was decreasing in the size of the toehold. Franks and Harris (1989) did not find any 
difIerences in target premiums with and without toeholds. 
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competitive merger increases aggregate industry profits, it may be unprofitable for the 

firms involved. The reason is that the increased price triggers new entry and induces 

existing competitors to increase their production, thereby reducing the merging firms' 

market share. Second, even if the merger is profitable, remaining outside an anti-

competitive merger is usually more profitable than participating, since outsiders benefit 

from an increase in price, but need not reduce output themselves. Firms may thus not have 

an incentive to participate in anti-competitive mergers, even if these are profitable, a 

phenomenon that we caU the insiders' dilemma. 

These obstac1es have important implications for competition policy. Anti-

competitive mergers are difficult to form, while mergers creating sufficient efficiency 

gains are not. These eonsiderations suggest that horizontal mergers are primarily formed 

for other reasons than market power, for instance eost synergies. Allowing eompetition 

authorities to controi mergers may thwart or delay sueh gains. Despite its potential 

importance for merger policy, there does not exist any empirical evidenee indicating the 

strength of the insiders' dilemma, partly due to the diffieulty in collecting and interpreting 

data about mergers that did not oeeUf. Running a laboratory experiment overcomes these 

difficulties and the purpose of this paper is to test the significanee of the insiders' dilemma 

in such an experiment? 

Stigler's first idea has subsequently received partial support in the so-called 

exogenous merger literature. Horizontal mergers are unprofitable in a Cournot oligopoly 

with constant marginal costs, unless the merger involves a large proportion of all firms 

(Szidarovszky and Yakowitz, 1982; Salant, Switzer and Reynolds, 1983). However, if the 

marginal eost is increasing, or if firms compete in prices, mergers are typically profitable 

3 The previous experimentalliterature on mergers (Huck, Komad, MOller and Normann, 2000) has focused 
on the effects of mergers and not on the actual merger decision. 

7 



(Perry and Porter, 1985; Deneckere and Davidson, 1985). The exogenous merger 

literature also provides some support for Stigler's second point, showing that outsiders in 

anti-competitive mergers gain more than insiders. A potential drawback of the exogenous 

merger literature, however, is that it analyzes mergers in isolation and builds on the 

presumption that mergers occur if, and only if, they are profitable. As a result, these 

extemalities are considered to be irrelevant for the merger decision. 

More recendy, the endogenous merger literature, using non-cooperative models of 

the acquisition process, indicates that extemalities actually are of importance. This 

literature has formalized the insiders' dilemma. Kamien and Zang (1990 and 1993) show 

that a profitable merger from (n2:3 finn) oligopoly to monopoly may not be an 

equilibrium. Since each target becomes a duopolist by unilaterally rejecting its bid, they 

will require too large a premium to make an acquisition profitable for a prospective 

The primary purpose of this paper is to test a particular mechanism, namely Kamien 

and Zang's formalization of the insiders' dilemma, but it also serves a broader aim. The 

paper is a tirst attempt to empirically discriminate between the old exogenous and the new 

endogenous merger theory. The fonner only focuses on how the merger changes the 

insiders' profits in cornparison to the outset. The latter, which is an application of the 

theory of coalition formation, indicates that merger incentives are also affected by 

extemalities. 

The experiment consists of four treatments. Treatments Sim-T and Sim-M concem the 

simultaneous acquisition game and treatments Seq-T and Seq-M the sequential 

acquisition game. In all treatments, the monopoly profit, M=43.5, and the triopoly profit, 

4 Fridolfsson and Stennek (2000) formalize the existence of an insiders' dilemma also in the case of mergers 

between two finns. In their model of multi-person bargaining, mergers are delayed rather than completely 
blocked, however. Gomes (2000) shows that the insiders' dilemma may be overcome if finns use contingent 
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T=11.5, are held constant. Thus, the profitability of a merger to monopoly, that is M-

3T>0, is held constant throughout the experiment. We use the duopoly profit D as a 

control variable. In the test treatments Sim-T and Seq-T, the duopoly profit is sufficiently 

high for endogenous merger theory to predict that no merger occurs, even though a 

merger to monopoly is profitable. In the control treatments Sim-M and Seq-M, the 

duopoly profit is sufficiently low for a merger to monopoly to occur according to 

endogenous merger theory. We planned to run ten trials of each treatment, where group s 

of three subjects (one buyer and two sellers) were randomly formed in each trial. 

Dur tirst two treatments concern simultaneous acquisitions. Although the profitability 

of a merger from triopoly to monopoly is the same in both the test treatment and the 

control treatment, the sellers' outside option is different since the duopoly profit is higher 

in the test treatment. There are significantly less mergers to monopoly when the duopoly 

profit (threat point) is high, as suggested by the insiders' dilemma hypothesis. 

In the treatments conceming sequential acquisitions, monopoly outcomes were not 

observed either in the test treatment (with high duopoly profit) or in the control treatment 

(with low duopoly profit). The failure to monopolize the market in the control treatments 

indicates that the insiders' dilemma is not an appropriate explanation here. 

Essay IV: Bubbles and Experience: An Experiment on Speculation 

History contains many colorful examples where speculative trade in some 

commodity or financial asset generated a phase of rapidly increasing prices, followed by a 

sudden collapse (see e.g. Chancellor, 1999 or Kindleberger, 2001). One famous case cited 

by many economists (see Garber 1990, pp. 36-37 for references) is the Dutch 

bids. Using a cooperative mode! of the acquisition process, Hom and Persson (2001) argue that finns may 
be able to overcome the insiders' dilermna. 
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"tulipmania" of the 1630s. The prices of certain tulip bulbs reached peaks in excess of 

several times a normal person's yearly income, and then suddenly lost almost all value in 

February 1637 (see Dash, 1999). In more recent times, we have the development of the 

NASDAQ share index up till March 2000, and the subsequent dramatic loss of value in 

that market. 

It is hard to describe such developments in other than bubble-crash terms, where the 

term "bubbie" is meant to suggest that prices exceed the traded asset's "fundamental" 

value. Commentary often invokes terms suggestive of folly or hysterla, like "mania", 

"panic" , or (Alan Greenspan's) "irrational exuberance", as in the titles of Kindleberger's 

(1994) and Shiller's (2000) books on the topic. However, it is difficult to establish 

empirically the degree (or nature) of "the madness of the market" , because it is hard to pin 

down what is the fundamental value of an asset. In fact, skeptics have called to question 

the bubble-crash description, arguing that what at tirst glance appears like a bubble-crash 

hype at eloser scrutiny becomes explicable with reference to fundamentals. 

A strong case against this view, or at least a case for the independent relevance of 

bubble-crash phenomena, can be articulated with reference to results obtained by 

experimental economists. In a classic paper, Smith, Suchanek and Williams (1988) report 

results from severallaboratory financial markets. In the settings they consider it is pretty 

elear what the fundamental value of the assets traded should be. The experimenters 

controi both the (stochastic) dividend process and the time span of the assets, and this 

information is made public so that valuations can be derived by backward induction. Yet, 

in the experiments, bubble-crash phenomena are frequent and strong. This suggests 

drawing an analogy: bubbles and crashes may be relevant in financial markets since they 

are relevant in the lab. 

Several subsequent papers have corroborated the Smith et al findings. Lei, Noussair 

and Plott (2001, p. 831) summarize the evidence, and explain how the observed bubble-
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crash phenomena seem robust with respect to a variety of manipulations. They do, 

however, point out that bubbles can be eliminated if the trading subjects are experienced: 

"The only manipulation that has been shown to reliably eliminate bubbles and crashes is 

prior participation in at least two sessions in the same type of assets market". This 

interesting finding does not, however, detract that much from the lab-reaHty analogy. In 

most experimental sessions that have been ron either none or all subjects were 

experienced, but in non-Iaboratory financial markets there is likely to be a mixture of 

experienced and inexperienced traders. Although Smith et al (1988) and Peterson (1993) 

ran a few markets with a mixture of inexperienced and experienced subjects, the issue of 

heterogeneity of experience levels was not the main focus of these studies and was not 

systematically explored. It is thus natural to seek deeper insights regarding what happens 

in the lab if there is a mixture of experlenced and inexperienced traders. Does it take 

many, or only a few, experienced traders for bubble-crash pattems to vanish? Believers in 

the analogy between laboratory and other financial markets may be curious. Such 

curiosity has inspired this study! 

We examine laboratory financial markets with a mixture of experienced and 

inexperienced traders. We consider two treatments with different proportions of 

experienced traders. The setup is as follows: Six subjects trade in three successive market 

rounds and gain experlence in an experimental double-auction asset market. In a fourth 

round, depending on the treatment, two or four experienced subjects are rep!aced by 

inexperienced subjects. 

We consider these two treatments because ifbubbles and crashes occur or vanish in 

an environment with a mixture of experienced and inexperienced traders, then it is 

interesting to leam something about how many experienced or inexperlenced traders this 

takes. The issue is related to the literature on "noise-trading" in financial markets (see e.g. 

Palomino 1996 and Abreu and Brunnermeier 2002). How many irrational noise-traders 
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does a market need to work very differently from a market without noise trading? Our lab 

markets may be viewed as one particular test-bed for this issue, given that one adopts the 

view that the inexperienced subjects of the design may be regarded as noise-traders. 

The results from the two treatments show that in either of these mixed-experience 

markets bubble-crash pricing pattems were not common. This does not mean that mixed 

markets function just as markets where all traders are experienced. The number of trades 

increased when inexperienced subjects entered the market, and even though the market 

prices stay pretty much in line with fundamentals there is a differenee in the earnings of 

the different subject categories. The experienced subjects fare better than the 

inexperienced ones. 

Our finding may induce some shift of the burden of proof between those who believe 

in "the madness of the market" and the "market fundamentalists". Our results provide 

arguments in favor of the latter rather than the former position. 
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This paper evaluates partial acquisition strategies. The model al­
lows for buying a share of a fum before the actual acquisition takes 
place. Holding a share in a competing firm before the acquisition of 
another firm, outsider-toehold, eliminates the insiders' dilemma, i.e. 
profitable mergers do not occur. This strateg)! may thus be more prof­
itable for a buyer than acquiring entire fums at once. Furthermore, 
the insiders' dilemma arises from the assumption of a positive exter­
nality on the outsider firm and acquiring an outsider-toehold is thus 
a signal of an anti-competitive merger. 
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1 Introduction 

Some markets are c:haraclerized by cross ownership with finns holding share 

in rival finns. These markets have essential implications for merger patten 

and merger policy. 

It has been shown in economic throry that there exists an importan 

obstacle to anti-competitive mergers in oligopolies: being an outsider to aJ 

anti-competitive merger is often more profitable than participating, sino 

outsiders benefit from a prioe increase, hut need not reduoe output them 

selves. This was first pointed out by Stigler (1950) and is consistent with • 

simple Coumot or Bertrand model and referred to as the insiders' dilem17Ui 

In the endogenous merger literature, Stigler's point is central. KamieJ 

and Zang (1990), a pioneering work in this field, studied a non-cooperative 

endogenous merger model where finns sinrultaneously offer bids for the othe 

:finns and an asking prioe for the own ~ showing that the acquisitiOJ 

process may fall and the market struclure will remain, despite monopoly be 

ing profitable. Consider, for example, a three fum industry where one firn 

tries to acquire the other two. By unilaterally rejecting the offer and becom 

ing an outsider, a target will profit from a duopoly. Henoe, in equilibriUllJ 

both :finns require a duopoly profit to accept the offer. A huyer may no 

affoM this high bid and the triopoly remains. This result arises from th, 

assumption of a positive extemality on the outsider. 2 

This sinmltaneous merger game was later developed by Kamien and Zan: 

(1993). They then introduced sequential acxprlsitions where a buyer in th 

first period anly has to pay a triopoly profit for the first fum hut in th 

lFor cooperative endogenous mergeJ' models see e.g. Horn and PE!I'IB)n (2001). 
2Models studied by Szidarovszky and Yakowitz (1982), Salant, Switzer and Reynold 

(1983), Perry and Porter (1985) and Deneckere and Davidson (1985) show that outsich 
profits may be positive or negative depending on the situation. 
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second period, it still needs to pay a duopoly profit. Although this mitigates 

the insiders' dilemma, it still is considerable. Lindqvist and Stennek (2001) 

also demonstrate the ex:istence of this dilemma in a laboratol'}T. 

Models within industrial organization often treat finns as one indivisible 

unit. In contrast, the finance literature often divides a finn into many shares 

with corresponding stockholders but treats the takeover exogenously, only 

loolång at the two merging finns or possibly many finns in a bidding com­

petition for a target. In the finance literature, it has long been argued that 

before the acquisition, it is profitable to buy a small share of the target finn. 3 

This is referred to as a toehold. Finns with a toehold have an advantage in 

a bidding COlltest when the remaining finn will be sold out. A potential 

acquirer needs to pay a premium for fewer shares or, if losing the bid, gains 

from selllng out the toehold at a profit. Crossman and Hart (1980) show that 

this lånd of takeovers may have same complications since the buyer must pay 

at least the worth of the remaining stocks if the bid succeeds, which may not 

be profitable for the buyer. This work was later developed by Bagnoli and 

Lipman (1988), arguing that the seller in the target finn must be pivotal for 

an equilibrium to ex:ist. 

Same arguments against controlllng mergers have been raised due to the 

insiders' dilemma.4 However, this paper suggests a theoretical solution to 

Stigler's point. The insiders' dilemma is likely to be less prominent when 

cross ownership exists since the merged finn holds shares in rival finns, i.e. 

outsitle1'-toeholds, benefiting from the price increase following the merger. 

3See e.g. Malueg and Schwartz (1991), Bulow, Huang and Klemperer (1999), Ravid and 
Spiegel (1999) and Högfeldt and Högholm (2000) for thooretical work and Bradley, Desai 
and Kim (1988), Franks and Harris (1989), JarrelI and Poulsen (1989), Stulz Walkling 
and Song (1990), Van HulIe, Vermaelen and Wouters (1991), Jennin~ and Mazzoo (1993) 
and Betton and ECkbo (2000) for empirical studies. See Lindqvist (2003) for an extended 
literature de:lcription and results. 

'See e.g. Fridolfs;;on and Stennek (2000) for arguments against merger (Xmtrol. 
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Hence, buying outsider-toeholds before an acxJ.uisition can solve this puzzle. 

There is also a policy implication from this result. The insiders' dilemma 

arises from the assumption of a positive extemality on the outsider finn and 

acquiring an outsider-toehold is thus a signal of an anti-competitive merger . 

This result can also imply another interpretation of toeholds theoretically 

and empirically studied in the finance literature. 

The purpose3 of this paper are to study under which circumstances outside 

tooholds increase incentives for mergers and under which ci.rcumstances a 

campetition authority can use outsider-toeholds as a signal of anti-competitivc 

mergers. In a broader view, this paper tries to link the modelling of the fi­

nance and endogenous merger literature to explain merger strategies and 

market outcomes. 

The paper is structured as follows. Section 2 describes the model for 

two cases; single owner finm and finns listed on a stock market, Le. finns 

with multiple owners, section 3 pro vides some empirical validity and policy 

implications and section 4 concludes. 

2 Model 

Initially the industry consists of three finm; one buyer (finn a) and two 

sellers (finns b and c). Due to cash limits, cross-border constraints etc., fum 

a may be the only valid acquirer and this market situation may thus arise. 

The model starts with an a<X[Uisition game before the finnes) enter(s) the 

market. The acquisition game consists of three periods, k. In each period, 

the buyer can choose not to bid or offer one bid to a seller. If a buyer cease: 

to bid, the acquisition game closes and the finnes) enter(s) the market. The 

buyer offers one bid, (p~, bn, by stating the target finn, i E (b, c), the size oi 
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the bid (transaction price), bi E lR, and the claiming share, Pi E [0,1]. This 

bid can only be rejected or acx::epted by the corresponcling seller. A selling 

finn vanishes from the market if and only if the entire finn is acquired, i.e. 

~=l P~ = 1, where P~ = ° for a rejecting bid or a closed period. 

After the acquisition game the finn(s) enter(s) the market. The market 

can be treated as one period with three different profit levels for one finn. If 

the market consists of three finns, there is a triopoly where each finn profits 

7r(3), two finns each profit 7r(2) in a duopolyand a monopoly finn profits 

7r(I) , where 7r'(n) < 0, "In E (1,2,3).5 The profit structure is based on 

the asswnption that a single manager of each. finn ont Y acts in the interest 

of its own ~ trying to maximize the profit of that finn. This implies 

that the profit struciure becomes synnnetric, since the owner structure is 

not considered by the manager. However, the owner(s) take(s) all dec:isions 

about the owner structure, i.e. if buying a share or making a full acquisition 

of another finn. 6 

The solution concept is a subgame perfect Nash equilibrium. To ftnd the 

market outcomes, the analysis is divided into two parts depending on the 

number of owners for ea<h finn. We start with the single owner case. 

5 Another way of de6.ning profits is to use the Cournot model, where each mm optimizes 
it.s profit given the current ownership structure. Furthermore, a discountiug factor can 
be introduced allowmg for infinite number of periods. In fact, these assumptions were 
considered iu an earlier version of this paper hut were, for simplicity, changed to a fixed 
profit since the maiu results still hold. 

6Note that the profit structure is assumed to be symmetric even after amerger, i.e. 
two merging mms will have the same profit as the non merging mm. Another assumption 
is to assume that the two merging firms have a profit twice that of the non merging mm. 
In a real market the truth may be somewhere between these two extremes which implies 
that the insiders' dilemma is still prominent (hut decrea'>e8 when approaching the latter 
extreme case). 
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2.1 Single owners 

In this sectiOll, the finn has Olle owner. Let us start with a bendunark 

strateg)J when the buyer mOllopolizes the market without partial a<XJ.uisitions, 

i.e. p~ = 1, Vi. Note that this requires the buyer to a<XJ.uire Olle firm in each 

period l and 2, respectively. 

1. a acquires b 

2. a acquires c 

3. No bid 

In the last period, the buyer cannot offer any bid since there exist no 

other finns in the market. It must pay a duopoly profit in the second period. 

In the first period, seller b accepts a bid of a triopoly profit in equilibri~ 

if it is unprofitable for a buyer to form a duopoly, Le. 7r(2) < 27r(3), whidJ 

is illustrated as to the left of line 2 in Figure 1.7 

In the market the buyer profits from a monopoly, 7r(I), after the twc 

3CXJ.uisitions. The value of the finn, Va, :must exceed the initial triopoly profit 

7r(3), for the buyer to monopolize the market in equilibrium, Le. 

Va = 7r(I) - 7r(2) - 7r(3) ;::: 7r(3), 

which is illustrated in Figure l at or above line 4. In addition, subgamE 

perfection of the equilibrium requires that the buyer has no incentive te 

deviate from the current strateg)J. In particular , upon readrlng the second 

period, the buyer should still have an incentive to buy the remaining finn 

Le. 

7r(I) - 7r(2) ;::: 7r(2), (2 

7 Assume that the buyer strateg)' is to bid for mm. b also in the second period, if mm. I 

rejects the first period offer. In equilibrium. mm. b dom not ina-ease it.s payoff if rejectinl 
in the first period, and aocepting alreacly in period one is thus a Nash equilibrium.. 
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Figure 1: The Insiders' Dilennna 

which holds at or above line 3 in Figure 1. Since a duopoly profit is larger 

than a triopoly profit (to the right of line 1), the monopoly equilibrium is 

illustrated as area A in the figure. However, the area of interest in Figure 

1 is area B. Despite a monopolization being profitable, i.e. 71"(1) > 371"(3) 

and 71"(1) > 271"(2) represented as above line 5 and 3 respectively, the triopoly 

remains, due to the positive externality on the outsider, firm e. After the first 

acquisition, the market is concentrated and the rival (firm e) now beoomes a 

duopolist with its corresponding profit. The buyer nmst now pay a duopoly 

profit to buy firm e since this is e's alternative rost. In area B, this is not 

profitable for a buyer. This medtanism is referred to as the insiders' dilennna 

and is thus illustrated as area B. 

Now, let us see if this monopolization failure can be dissolved if a buyer 

uses partial acx:tuisitians. Since there is a positive extemality on the out­

sider, it may be more profitable for the buyer to purchase a share of the 
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future outsider before making a full acquisition of the other furu. This share, 

Pi E (0,1), is referred to as an outsider-toehold. Having an outsider-toehold 

implie:> a corresponding share of the profit in this firm. We start with the 

cage where the buyer monopolize:> the market according to the following: 

1. a buys Pc of e 

2. a acquires b 

3. a acquires (1 - Pc) of e 

Working backwards and starting with the third period in equilibrium, 

:finn e requires a bid, b~, of at least the share of the duopoly profit still held 

bye, which is 

b~ 2 (1 - Pc)7r(2) . (3) 

Since the buyer offers the bids, and thus has all the bargaining power, 

this bid (and all other bids in this section) holds with equality. In the second 

period, finn b requires 

b~ 27r(3), (4) 

since the market still ronsists of three finns. In the fust period, finn e 

is considering the future bid in the third period in an equilibrium and the 

following must hold 

b~ + b~ 2 7r(3) <=> b~ 2 7r(3) - b~. (5) 

For the first bid to :finn e, b!, and the bid to:finn b, b~, to be aooepted, 

it :nmst be unprofitable for the buyer to fonn a duopoly (to the left of line 2 

in Figtn'e 1). The value, Va, of the buyer after a monopolization IWSt ex:oeed 

the initial triopoly profit in equilibrium, i.e. 
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Va = 11"(1) - b~ - b~ - b~ 2 11"(3). (6) 

Substituting the bids from equatians 3,4 and 5 inta equation 6 implies 

(7) 

This is illustrated in Figure l as at or above line 5. By subgame perfection, 

we alsa need the following to hold for a monopolization in equilibrium: 

11"(1) - (1 - Pc)11"(2) - 11"(3) 211"(3) + Pc11"(3). (9) 

Equation 8 ensures a buyer to have an incentive to acquire the rest of finn 

e in the third period. The buyer will profit fram a monopoly but nmst pay 

for the rest of firm e, (1 - Pc)11"(2). The alternative is not to bid and receive 

a duopoly profit from the own firm and the holding share, Pc, in firm e. This 

inequality is illustrated as at or above line 3 in Figure 1. Equation 9 nmst 

hold for a monopolization to occur, since the buyer must have an incentive 

to continue after the fust period. A monopoly profit minus the bids to furm 

b and e must exceecl the triopoly profit fram the own firm and the share of 

the triopoly profit from firm e. Equation 9 can be rewritten as 

(10) 

If the outsider-toehold, Pc, is zero the inequality holds at or above line 4 

in Figure l. This implies that a monopolization oocurs in equilibrium in area 

A, whidJ. is exactly the same as in the bendnnark case. However, when Pc 

is increasing, line 4 is rotating clockwise around the intersectian with lines 5 
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and 1 down to line 5 as Pc approaches 1. The insiders' dilemma, area B, is 

thus decreasmg in the outsider-toehold, Pc' Hence, the insiders' dilennna is 

rnitigated for all Pi > O and disappearing as Pi ----. 1. 

Proposition 1 Buyi'l1{J an outswer-toehold dissolves the inswers' dilemma 

and all pro fitable mergers occur in equilibrium uhen firms luwe si'l1{Jle oumers. 

See proof in the appendix. 

In fact, buying an outsider-toehold rnitigates acquisitions, even when a 

monopoly (or other market concentration limits) is not allowed or when there 

are more than three finns in the industry. However, the insiders' dilennna 

becomes larger as the numher of finns in the market increases. It is only 

in oligopoly markets that the dilemma is essentially decreasmg. However, 

acquisitions are always rnitigated as the outsider-toehold increases. 

Proposition 2 The inswers' dilemma is dureo.si'l1{J in the outswer-toehold. 

See proof in the appendix. 

FUrthennore, comparing equations 1 and 6, we get 

Va = 7r(l) - 27r(3) > Va = 7r(l) - 7r(2) - 7r(3), 

since 7r(2) > 7r(3). 

(11) 

Proposition 3 The oolue oja buyeris independent oJthe size oJthe outsider­

toehold and buyi'l1{J su.ch a toehold is always mo~ profitable than acquiri'l1{J 

enti~ firms at once. 

In this analysis we have only allowed for three periods in the acquisition 

game. Relieving this assumption, other partial acquisition strategies can be 

an equilibrium, suc:h as buying a small portion of finn e, a small portion of 
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finn b, and so on until a monopolization. Introduci.ng e.g. a fixed rost (or a 

discounting factor) for the buyer in eaCh acquisition period would eliminate 

these equilibria. 

The analysis in this section builds on a finn with a single owner. An 

outsider accepts to sell out a share of the finn at a lower price than the 

actual value. The reason for doing this is the future profit the finn will 

receive when the rest of the finn is acquired in the last period. However, this 

is not possible when the finn has multiple owners. Who wants to sell out 

a share in the first period at this low price, not rec:eiving anything in later 

periods? Now the buyer must pay the market price in the fust period. This 

feature will be analyzed in the next section. 

2.2 Multiple OW'ners 

A finn with multiple (atomistic) owners can be t reated as a listed finn on 

a stock market. When using the same aoquisition strategy as in the single 

owner case, the bid for the outsider-toehold in the first period is different in 

equilibrium. Same owners sell out their share in the finn in the first period 

and thus require at least a share of a triopoly profit, b! = Pc1f(3) , for the 

outsider-toehold since the)' will not profit from the larger second bid, b~ in 

equation 3, when the finn is sold in the last period. Hence, owners selling 

out their share in the fust period will gain less than the remaining owners, 

since the)' receive a duopol)' profit in the last period. In equilibri~ the first 

sellers must thus be pivotal, i.e. if rejecting, the monopolization collapses. 

Hence, the size of Pc will be unique in equilibrium and we must look at the 

buyer constraint to find its value. 

The value m a buyer after a monopolization must exceed the triopoly 
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profit in an equilibrium. i.e. 

v:;. = 7r(1) - ~ - b; - b~ = 7r(1) - (1- Pc) [7r(2) - 7r(3)]- 27r(3) ~ 7r(3). (12) 

This constraint is osci.llating with Pc between lines 4 and 5 in Figure 

1, just like equations 9 and 10 in the single owner section. The necessary 

coDStraints for a subgame perfection are equal to the single ovmer case, since 

the acquisition process is the same after the fust period. 

However, to ensure ac:x:eptance when buying the outsider-toehold, sellers 

nmst be pivotal. Solving for Pc in equation 12 implies 

Pc ~ [27r(3) + 7r(2) - 7r(1)]/[7r(2) - 7r(3)]. 

This holds with equality if the right hand side is positive, i.e. in area B 

in figure 1 in a monopolization. equilibrium. Otherwise, the size of Pc is as 

small as possible, i.e. Olle share, but theoretically it can be treated as zero, 

whidt is equal to not buying any outsider-toehold at all. 

Proposition 4 The insiders' dilemma is dissolvecl throU{}h an otdside.,..toehold 

in a unique monopolization equilibrium uhere firms have multiple owners. 

lVhen the insiders' dilemma does not ezist, it is not necessary to acquire an 

otdside.,..toehold in a monopolization equilibrium. 

See proof in the appendix. 

The next section. discusses the validity of the assumptions but also em­

phasizes a policy implication of the remlts. 

2.3 Empirica1 validity and policy implications 

Chlmges in consumer surplus are crucial for the competition authorities when 

deciding whether to block amerger . Unfortunately, the merging :firms with 
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which the competition authorities deal with are often hard cases and the 

effects on CQ11SUIl1ers are difficult to measure. However, merging finns rnay 

hold shares in competing :firrns to extract profits from the positive extemality 

amerger rnay have on other fums within the industry. This extemality harms 

consumers and rnay be blockecl. Although there may be other reasonsfor 

holding shares in other finns, outsider-toeholels may be used as signals of 

anti-competitive mergers and these cases need deeper investigations. 

Policy implication Holdi'I7{J outsUleT'-toeholds is a sigool of an anti­

competitive merger. 

The empirical literature studying profits from merging :finns reports a 

considerable positive reaction on the stock price of target finns when an 

acquisition is announced. Stock price reactions for the acquirer are more 

ambiguous and in general show no significant deviations from zero (see e.g. 

Bradley, 1988 and Betton Eckbo, 2000) . Table 1 reports profits for :firrns 

after the strategies described in this paper have been carried out. Viewing 

sellers as one unity, we can see that the huyer in the single owner case takes 

the lion's share. Sellers will receive the initial triopoly profit. This appears 

not to be consistent with the existing literature hut may have an ex:planation. 

Only :fi.rrns listed on the stock market are included in empirical studies (so­

callecl event studies) measuring the general effects of a merger and the lack 

of results from non-listed :fi.rrns still holels the consistency question open. 

When :fi.rrns are listed on the stock market, i.e. have multiple owners, the 

theoretical results are more consistent with the literature when the insiders' 

dilennna ex:ists, since the sellers (:fi.rm c) now receive the lion's share. This 

is also true when the dilennna is not prominent if the monopoly profit is not 

too large in relation to the duopoly profit. 
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Table 1: Buyer and Seller Profits 

Merger Profitable 

No Insider' Dilemma Insiders' Dilemma 

Single Owners Buyer 11"(1) - 211"(3) 11"(1) - 211"(3) 

Seller b 11"(3) 11"(3) 

Seller c 11"(3) 11"(3) 

Multiple Owners Buyer 11"(1) - 11"(2) - 11"(3) 11"(3) 

Seller b 11"(3) 11"(3) 

Seller c 11"(2) 11"(1) - 211"(3) 

Comparing equation 6 and 12, we see that Va > ~ for all Pc E (O, l) 

implying that the value of a buyer is smaller when firms have multiple owners. 

This is due to the higher price a buyer nmst pay for the outsider-toehold. 

In the single owner case, however, the buyer wants the outsider-toehold to 

be large for two reason.s. First, the insiders' dilemma is decreasing in Pc and 

second, by equation 5, the bid for Pc may be negative when the outsider­

toehold is too low. This implies that the outsider is giving money to the 

buyer when selling out the share Pc. Negative bids may not be accepted or 

not even allowed in reality. Hence, the buyer nmst raise the bid to at least 

zero if Pc is too low, which implies a lower pront for the buying nrm. 

So far, there are no restrictions for the buyer. Introducing a maxinmm size 

c:i the outsider-toehold may restrain the concentration rate. By definition, 

the outsider-toehold is just a share of another firm. If this share is too 

large, an acquisition takes place and the target firm disappears from the 

market. In reality, the maxinmm share an owner can hold in a firm without 

acquiring it depends on the ownership structDre in the rest of the firm. 8 The 

anly reason for the buyer to hold a large share in the outsider is to gain 

8 According to European Commis:;ion IV /M.025 - Arjomari/Wiggins Teape of February 
10, 1990, an acquisition takes place if a majority of the voting rights are held. A minority 
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from its profit, and not to have voting power. If the voting power becomes 

too strong, an a<xJ.uisition takes place, whidt is not the intention. In fact, 

in countries where different shares (A- and B-shares) have different voting 

power'l, concentrations of markets are facilitated aocording to the outsider­

toehold theory. A huyer can receive a majority of the profit in the outsider, 

Le. Pc > 0.5, by holding a large part of the B-shares (weak voting power) 

hut still being a minority voter (if no or few A-shares are held). 

ConjectlU"e 5 Sho:res with different votir79 power mitigate acquisitions. 

In the acquisition game of the model, only one finn can make acquisitions. 

To give you a flavour of what will happen when this assumption is relieved, 

we can consider the following. Assume that finn aholds, ex:ogenously, an 

outsider-toehold, p, in finn c. Finns are listed on the stock market and have 

nmltiple atomistic stockholders, only one merger is allowed and agents in the 

stockmarket do not expect a merger. Four cases are possible; no merger, 

mergers a-b, a-c or c-b. Ifnomerger occurs finns a, b and c profit (1 +p)7r(3), 

71'(3) and (1 - p)7r(3) respectively. If one merger ocx:urs, a-b generates a 

combined profit of (1 + p)7r(2), a-c of 71'(2), and b-c of (1 - 0.5p)7r(2). The 

split of P in the last case is due to the assumption that finns b and c are of 

equal size and finn a's ownership in c, as a percentage, is only half of the 

initial size in the new finn, b-c. 

The a-b merger surplus is (1 + p)7r(2) - (1 + p)7r(3) - 71'(3) and hence 

positive iff p> (271'(3) - 71'(2))/(71'(2) - 71'(3)). In fact, this is the only merger 

that may be profitable since a-c creates a surplus of 71'(2) - 271'(3), whidt is 

of the voting rights may also be treatecl as an aoqnisition if thme votas obtain a majority at 
the shareholders' meeting, due to the remaining votas hemg spread out among many small 
shareholders. In the US, the so-callecl supermajority is applicable in man)' antitakeover 
amendments, stating that a change in controI requires shareholder approval by at least a 
two-third vote and sometimas as much as 90 percent of the voting power. 

!lSuch as in e.g. France and Sweden. 
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negative since merger to duopoly is unprofitable and the b-c surplus is always 

negative. 

Now, ignore all assumptions from Figure 1 and simply assume that Olle 

merger takes place (without ex:pectation from the stockmarket). The rel­

ative mange in the combined stockvalue from the a-b merger is thus (1 + 

p)7r(2)j(7r(3) + (1 + p)7r(3)) = %~. The two other mergers both result in 

a srnaller relative mange, Le. ~;ffi respectively. Hence, in this perspective, it 

can be argued that allowing all :finns to merge would not mange the market 

outcorne, Le. :finns a and b would still merge. Note, however, that although 

a merger and an acquisition can be treated equally, this analysis does not 

speeify an equilibrium bidding price, as in sections 2.1 and 2.2. 

ConjectlU'e 6 Meryi'11!J firms with an outsi.de~toehold genemte a laryer rel­

ative surplus than meryi'11!J firms without outside~toeholds. 

3 Conclusions 

It has been shown in economic theOl'y that there ex:ists an important oh­

stacle to anti-oompetitive mergers in oligopolies: being an outsider to an 

anti-oompetitive merger is often more profitable than participating, since 

outsiders bene:fit from a price increase, but need. not reduce their own out­

put. This implies that unprofitable mergers may not oocur, Le. the insiders' 

dilemma. However, this paper demonstrates that this theoretical puzzle can 

be solved. Holding a share in a competing fi.r:m, an outside~toehold, dissolves 

the dilemma and all profitable mergers occur in equilibrium. 

The analysis is split into:finns with single owners and fu:ms with multiple 

owners, i.e. :finns listed in the stock market. In the single owner case there 

ex:ist :multiple monopoly equilibria, since the size of the outsider-toehold can 
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voo'y independently of the buyer's profit. When finns have multiple owners 

it is only necessary to buy an outsider-toehold when the insiders' dilemma 

exists. 

There is a policy implication of this result. The insiders' dilemma arises 

from the assumption of a positive extemality on the outsider finn and ao­

quiring an outsider-toehold is thus a signal of an anti-competitive merger . 

Furthermore, the theoretical results indicate that the target receives the large 

portion of the merger surplus, which is consistent with the empirical findings. 

In some countries stocks for one firm are divided into two different categories 

on the stock market; stocks with strong and weak voting power. It has been 

argued that this split of the stocks thwart takeovers since a small capital 

share may be enough for controlling the finn if the capital is invested in the 

strong voting power stocks. This conclusion is contrary to the result in this 

paper. The only reason for buying an outsider-toehold is to extract profit 

from the corresponding firm and not to have voting power. In fact, the less 

vo ting power for a buyer, the larger an outsider-toehold can be without tak­

ing over the firm (acquiring it). Hence, weak voting power stocks mitigate 

acquisitions. 

Finally a word of caution. Theoretically, it has been proved that prof­

itable rnergers may not occ:ur since outsider finns may gain more than merg­

ing finns. One solution to this theoretical problem is to write contingent 

contracts between all finns in the industry making a market concentration 

possible. However, this is not legal. Furthermore it may be questioned if the 

insiders' dilermna is also relevant in the real world. Nevertheless, this paper 

offers a legal way of solving this theoretical problem created in the merger 

literature. 
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A Proofs 

A.I Proof of Proposition l 

Consider three periods where finn a in period 1 buys Pc of finn c, in period 2 

acquires :finn b and in period 3 acquires (1 - Pc) of finn c. Finn a offers (p~, 

7r(3) - (1- p~)7r(2)), (1, 7r(3)) and «1- p~), (1- p~)7r(2)) respectively, in the 

three periods and sellers respond by accept, accept and accept. By backward 

induction, :finn c profits (1 - p~)7r(2) in period 3 by rejecting, whidl is not 

larger than accepting. In period 2, :finn b profits 7r(3) by rejecting, whidl is 

not larger than accepting since merger to duopoly is unprofitable. Finn c 

profits 7r(3) by rejecting in period 1, since merger to duopoly is unprofitable 

and respanses are irrevocable. This profit is not larger than the profit from 

aocepting, i.e. the som of bids from periods 1 and 3. Hence, conditional on 

the proposed bids, the responses from sellers constitute a subgame perfect 

Nash equilibrium. 

In period 3, :finn a offers the bid if it resu1ts in at least as high a net profit 

as that received by not bidding, i.e. 

Bidding according to the strateg)' nmst resu1t in a higher net profit than 

not bidding in period 2, i.e. 

7r(I) - (1 - p!)7r(2) - 7r(3) ~ 7r(3) + p!7r(3). 
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Another strateg)T is to acquire (1 - Pe) of finn c in period 2 and acquire 

finn b in period 3, paying (1 - Pe)7r(3) and 7r(2) respectively. This cannot 

be profitable for finn a since these payments can never be smaller than the 

payments in the prevailing strateg)T. In the fust period, finn a's strateg)T 

nrust be more profitable than not bidding, Le. 

7r(1) - (1- p~)7r(2) - 7r(3) - (7r(3) - (1 - p~)7r(2)) ;::: 7r(3). (15) 

A higher bid, in all respective periods, is giving money away and a lower 

bid is not accepted by the seller. If 7r(1) > 27r(2) and 7r(1) > 37r(3) , :3 

a Pe E (0,1) where inequality 14 is fulfilled. Consequently there exist an 

infinite number of equilibria. QED. 

A.2 Proof of Proposition 2 

Only inequality 14 is dependent on P~ and rewrites 

7r(p~) = 7r(1) - (1 - p~) [7r(2) - 7r(3)] + 37r(3) ;::: O 

irnplying 

d:(~~) = 7r(2) - 7r(3) > O. 
Pe 

QED. 

A.3 Proof of Proposition 4 

Consider the fust period bid ([27r(3) + 7r(2) - 7r(1)]j[7r(2) - 7r(3)] , [[27r(3) + 
7r(2) -7r(1)]/[7r(2) - 7r(3)]]7r(3)) if [27r(3) + 7r(2) -7r(1)]/[7r(2) -7r(3)] > O and 
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( l; n (3)) otherwise, assuming everythlng else equal as in proposi tion l. 

If [2n(3) +n(2) -n(l )]/[n(2) -n(3)] > 0, rejecting implie; [[2n(3) +n(2) ­

n(1)]/[n(2) - 7[(3)]]n(3) since merger to duopoly is not profitable, which is 

not larger than accepting. The buyer bids iff 

7r(1) - (l - [[27r(3) + 7[(2) - 7r(1)]/[7[(2) - 7[(3)]])7[(2) - n(3) 

-[[27r(3) + n(2) - n(1)]/[7r(2) - 7r(3)]]7[(3) ?: 7[(3) 

~ 7r(3) ?: 7[(3). 

A higher bid or a lower share, p~, is hence unprofitable and a lower bid is 

not accepted by sellers. A higher share, p~, will not ensure acceptance from 

all sellers in equilibrium. 

If [2n(3) + 7[(2) - n(1)]/[n(2) - n(3)] ~ 0, rejecting implies n(3) since 

merger to duopoly is not profitable, which is not larger than accepting. The 

buyer bids iff 

7[(1) - n(2) - 7[(3) ?: n(3) 

which holds since [2n(3) + n(2) - n(1)]/[n(2) - 7[(3)] ~ O ~ n(l) ?: 

27r(3) + n(2). A higher bid means giving money away and a lower bid is not 

accepted. Consequently, it is only necessary to acquire an outsider-toehold 

when the insiders' dilemma exists, i.e. [2n(3) +7r(2) -7[(1 )]/[7r(2) -n(3)] > O, 

assuming the merger to be profitable. QED 

39 



40 



Essayn 

-------- - --- -



r - - --- --- - - .---- ._. - ------- .--.- _ .. - -- -. . -

I 



Acquisition Strategies: Empirical Evidence of Outsider-

Toeholds* 

Tobias Lindqvist 

IUI and Stockholm University 

Abstract: TheoreticaIly, cross ownership may mitigate mergers, i.e. market concentrations. 
Holding a share in a competing finn before the acquisition of another finn, outsider-toehold, 
is more profitable in some market constel1ations, due to the positive extemality on the 
outsider (competing) finn when amerger occurs. The purposes of this paper are to 
empiricaIly observe when VS firms buy outsider-toeholds and through event-studies estimate 
the gains of buyers, outsider firms and competitors when firms holding outsider-toeholds 
merge. 

Keywords: acquisition, antitrust, insiders' dilemma, mergers, toeholds 

JEL code: G34, L12, L13, Ul 

* Thanks to Matias Eklöf and Johan Stennek and participants at NORIO'05 in Copenhagen and a seminar at 
Stockholm University for comments and Marianne och Marcus Wallenbergs Stiftelse for financial support. 
EmaiJ: TobiasL@iui.se Postal address: The Research Institute of IndustriaJ Economics (IUI), P.O. Box 5501, 
SE-114 85 Stockholm. 

43 



1. INTRODUCTION 

Back in 1985, on September 3, the firm Petrie Stores bought a 25-percent share in Paul 

Harris Stores, a competitor in women's c10thing in the US. On May 13 in the following year, 

Petrie Stores public1y announced a bid for a takeover of Lerner Stores, another frrm in the 

industry. This announcement caused a 30 percent (abnormal) increase in the stock price of 

Paul Harris Stores, a firm not directly involved in the Petrie Stores - Lemer Stores deal. Why 

did the value of Paul Harris Stores increase? It may be due to a market concentration, 

increasing the producer surplus or increased expectations of becoming a target in afuture 

Petrie Stores acquisition. Nevertheless, the value of the $80 million firm Paul Harris Stores 

increased by $24 million (30 per cent) from the acquisition announcement and a quarter of 

that increase, $6 million, benefited Petrie Stores. The 25 per cent ownership may thus have 

been bought for strategic reasons in mitigating the spring acquisition of Lerner Stores, an 

acquisition that would otherwise not have been motivated. 

In the economics literature, there exists an important obstacle to anti-competitive 

mergers, demonstrating that competing firms outside the merger may benefit more than the 

buyer and the target finn, since they gain from an increase in price but need not reduce their 

own output Stigler (1950) tirst spelled this out, mentioning a potential coordination problem 

for firms since it is preferable to stay outside the merger and wait for other firms within the 

industry to merge. More recently, in a simultaneous acquisition game, Kamien and Zang 

(1993) prove the existence of a no-merger equilibrium even though a merger is profitable, i.e. 

the total producer surplus increases when amerger occurs. Further work by Fridolfsson and 

Stennek (2000a) and Lindqvist and Stennek (2001) also supports a no-merger equilibrium, 

which is consistent with simple Bertrand and Coumot modeis. This puzzle is referred to as 

the insiders' dilemma. 
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As the flIst paragraph may hint, there can be a solution to this puzzle. Lindqvist (2003) 

proves that for some specifications, the insiders' dilemma can be eliminated and all profitable 

mergers occur in equilibrium. For this to be possible, an acquirer buys a portion of a rival 

firm before the acquisition of another rival firm. However, this is only necessary when the 

dilemma is prominent. The share held by an acquirer in a rival firm (25 percent in the initial 

example) is called an outsider-toehold. 

Cross ownership among firms is common and may have many reasous. However, this 

paper focuses on cross ownership, i.e. outsider-toeholds, within the own industry. Firms buy 

a share of a rival firm to extract positive extemalities from a market concentration. Table l 

presents all outsider-toeholds bought among 330 000 worldwide observations inc1uded in the 

Thomson Financial mergers and acquisitions database. 

TABLE 1: Outsider-toeholds within the same industry 
U.S.A. World (inel. U.S.A.) 

2-SIC (83 industries) 1,429(20%) 10,217 (30 %) 
4-SIC (1021 industries) 783 (11 %) 6,617 (19 %) 
Total 7,289 34,254 

Conditional on buying a share of another firm, 30 percent of these purchases occur 

within the same industry including observations from all over the world. Industries are 

defined as firms having the same 2-digit sic code. Firms are thus c1ustered in 83 different 

industries and assurning them all to be of equal size and randomly ehoosing target firms in 

which to buy outsider-toeholds, firms within the same industry would, on average, be targets 

slightly above one percent (1183) of the time. Arandom choice of where to buy an outsider-

toehold can definitely be rejected, also on the US data with 20 percent buying shares in firms 

within the same industry. Narrowing the definition of industrles to a 4-digit sic code (with 

1021 industries) makes the result even more obvious with 19 and 11 percent of the outsider-
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toeholds being bought within the industry for finns all over the world and US finns, 

respectively. 

Firms holding shares in other finns are not an exceptional feature. The reasons for these 

cross ownerships may e.g. be investment strategies for diversifying risk or acquisition 

strategies such as the outsider-toehold theory in this paper or the toehold theory, where a 

share of the target frrm is bought before an acquisition. The investment reason may be 

motivated, since information aOOut the own industry is superior. In contrast diversifying risk 

would imply investments in other industries. Acquisition strategies may thus be stronger 

reasons for explaining the vast investment results within the same industry in Table 1. 

The main purposes of this paper are to demonstrate the existence of outsider-toeholds, 

test if acquirers benefit from holding outsider-toeholds and estimate gains for merging parties 

with and without outsider-toeholds. Looking at US mergers and acquisitions in 1985 to 2000, 

event studies are used to estimate premiums from stock market reactions and regressions to 

search for possible variables explaining these premiums. 

In Section 2, a short model descrlption demonstrates the acquisition strategy, section 3 

the testing procedures, section 4 speIls out the results and section 5 concludes. 

2. MODEL 

Consider an industry with three finns; one buyer (firm a) and two sellers (finns b and 

c). An acquisition game of two periods precedes the one period market game, where each 

finn initially gets a triopoly profit, 7t(3) and if two finns merge, they each get a duopoly 

profit, 7t(2). Only one merger can take place and a merger to duopoly is assumed to be 

profitable, i.e. 27t(2) > 37t(3). 

If firm a offers a bid to a seller, it must be at least the size of a triopoly profit for a 

seller to accept in equilibrium. A buyer would only make such an offer if this implies a 
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higher profit than the initial triopoly profit, i.e. 1[(2)- 1[(3) > 1[(3). This inequality is stronger 

than the assumption of profitable mergers to a duopolyand some of the profitable mergers 

may thus not occur. 

Now, consider the acquisition strategy in Figure 1. Before the acquisition takes place, 

the acquirer buys an outsider-toehold,p, in firm c. 

time 
2 

FIGURE l: Acquisition Strategy 

For this strategy to be profitable for firm a, the following must hold: 

1[(2) + p7t(2) - 1[(3) - p7t(3) > 1[(3). Eq. I 

In the market, firm a profits from a duopoly profit, 1[(2), from its own firm and its 

holding share in the rival firm. A triopoly profit, 1[(3), is paid in the second period of the 

acquisition game when firm b is acquired and a portion, p, of a triopoly profit when the 

outsider-toehold is bought from firm c. Rewriting Equation l, we get (1[(2) - 1[(3»*(1 + p) > 

7[(3), which demonstrates that there always exists a p€[O,l] where this and the profitability 

inequality hold. Hence, all profitable mergers can occur in equilibrium. 

Lindqvist (2003) presents a more extensive three-period model, cf. the above example 

with only two periods. To facilitate empirical tests, only two periods are used in this study. In 

both cases, however, the results are driven by the positive extemality on the outsider finn, the 

existence of which is the main focus of this empirical paper. 
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Theoretically, the size of an outsider-toehold is somewhere between zero and 100 

percent. However, it is necessary for a buyer not to acquire a firm in the tirst period, but only 

buy a share of this finn. In reality, outsider-toeholds cannot be too large for an acquisition to 

take place and in Figure 1, the outsider-toehold is illustrated as a share less than 50 percent, 

which is also a necessary constraint in the empirical analysis. Although the definition of an 

acquisition is more complex than this simple majority mle, there may be good reasons for 

excluding shares larger than 50 percent, since majority ownership can have similar 

characteristics as an acquisition in terms of e.g. production quantities, prices and takeover 

decisions. In fact, holding more than 50 percent of the stock value is often not enough for 

taking controi of a company. In the VS, the so-calle d supermajority is applicable in many 

antitakeover amendments, stating that a change in controi requires shareholder approval by at 

least a two-third vote and sometimes as much as 90 percent of the voting power. Also when 

countries have different voting power for different stocks, such as e.g. France and Sweden, it 

is possible to hold more than 50 percent of the firm value, but less than half the votes. In 

contrast, holding less than half of the value of a company may be considered as an acquisition 

if the strong voting power shares are acquired Also in countries without different voting 

power shares, holding a minority of the shares may be sufficient for an acquisition if the 

remaining ownership structure is dispersed l In the empirica1 analysis an outsider-toehold is 

defined as buying less than 50 percent of the stocks, holding less than 50 percent afterwards 

and not being defined as an acquisition in the database. An acquisition is defined as holding 

. less than 50 percent before the deal, more than 50 percent after the deal and being defined as 

an acquisition in the database. 

1 According to European Commission IVIM025 - AIjomariJWiggins Teape of Febrwuy lO, 1990, an 
acquisition takes place if a majority of the voting rights are held A minority of the voting rights may also be 
treated as an acquisition if these votes obtain a majority at the shareho1ders' meeting, due to the remaining votes 
being spread out among many small shareho1ders. 
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3. TESTING PROCEDURES 

3.1 Merger Premiums with Event Studies 

To evaluate acquisition strategies, stock market reactions are used as approximations 

for gains from involving frrms and estimations of premiums are calculated using event 

studies. Using stock market data has potential problems. In general, to find positive or 

negative reactions from the stock market in event studies, the events must be unexpected 

Even if the particular event is unexpected, problems may arise in interpreting the data since 

investors may have other expectations that can afIect stock prices in one direction or the 

other. Furthermore, the event itself may be endogenous and signaling something else than 

what should be tested Fridolfsson and Stennek (2000b) demonstrate how difficulties can 

arise in interpreting results from mergers using event studies, without knowing the market 

expectations.2 

There are several advantages in using stock market data when studying mergers and 

acquisitions, such as stock market reactions also being available for blocked mergers, it is 

relatively easy to obtain data, evaluations are relatively independent from insiders and all 

long- and short-term aspects can be captured in the reactions. Despite potential problems, 

event studies do not seem to have any clear superior methods for evaluating events such as 

mergers and acquisitions, M&As. 

The market model is used to estimate abnormal returns from acquisitions. For any 

security i, the market model is 

Eq.2 
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where Rit and RmJ are the period-t returns on security i and the market portfolio, 

respectively, and liiJ is the zero mean disturbance term. S&P 500 Index is used as returns 

from the market portfolio and 250 observations (trading days) to estimate parameters for each 

security i. Observations are based on daily closing stock prices adjusted for dividends and 

splits on the trading day -270 to -21, relative to the event day, i.e. day zero. 

To calculate abnormal returns, an event day and an event window need to be 

established.. In this study, two different events will be evaluated for each security, using the 

same estimated parameters from Equation 2. The first event day is when the purchase of an 

outsider-toehold is armO\mced and the second the day of armouncernent of an acquisition. The 

assurnption of ineffective markets implies including some days before and after the event day 

to capture possible market reactions due to e.g. insider trading before and delayed reactions 

after the armouncernent. These days (including the event day) are called the event window. 

The length of this window is not definite; some figures commonly used are 1, 3, 11, 21 and 

41 days. What kind of event is evaluated but also efficiency in the market, e.g. availability of 

information, are, of course, crucial. On the one hand, a long window is preferred since the 

probability of capturing the entire effect then increases, but on the other hand, a short 

window is advocated to avoid other effects, not related to the evaluating event. 

There are two strong reasons for using at least one day before and after the event day 

(three-day window). First, we have the "newspaper effect" which arises when announcement 

days are deflned as when first appearing in the financial press. Since news usually has a one 

day delay in newspapers, the day before the event day should be included.. The second is the 

"closing time effect" due to the closing times on stock markets. Announcements of events 

2 See also Duso et al (2003) for an extensive discussion on problems conceming event studies for merger 
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after the stock exchange market has c10sed afIect stock prices at the opening time the 

subsequent day in an efficient market. In the VS, this efIect may be more prominent due to 

different time zones. The main reason for inc1uding more than one day after the event is slow 

market reactions caused by e.g. weak information channels or liquidity constraints. Inc1uding 

more than one day before the event day is rather related to insider trading, i.e. some investors 

are trading on non public information. At the end of the last millennium in the computer age, 

information channels are likely to be strong and investors (such as large investrnent banks) 

liquid, which would favor few days of inc1usion after the event. In contrast, non public 

information may be more difficult to conceal and larger trading volumes with larger 

possibilities for substantial gains may make it more tempting to trade on inside information. 

This supports more than one day before the event within the window. In fact, most event 

studies concerning M&As in the last twenty years have shown a pattem supporting these 

arguments. 3 Some days (five to ten) before the event, the stock price starts reacting but 

re actions more than one day after the event are rare. My belief before rmming any empirical 

tests is to inc1ude day +1 to -1 or some days before (here +5) to -1 in the event window. 

These two windows will be more important in the main conc1usions, but other intervals will 

also be exarnined 

Vsing the market model to measure the normal return, the sample abnormal return, 

A A 

AR'T = RiT -ai- Pi R"T Eq.3 

where T is each day in the event window. For each day, the average abnormal returns, ART, 

of all securities are estimated and surnmed up over the event window, thereby forming the 

evaluatiODS. 
3 See e.g. Bradley et al (1988) or Benon and Eckbo (2000). 
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cumulative average abnormal return, CAAR. Standard errors from Equation 2 will be used to 

estirnate variances in the hypothesis testing of the CAAR. 4 When testing for differences 

between two CAARs, the two standard deviations from these samples are used for calculating 

t-values.S 

3.2 Data description and hypothesis testing 

M&As are collected from the Thoruson Financial database and firm-specific data from 

Compustat. Only US firms are considered during the years 1985 to 2000. As illustrated by the 

acquisition strategy in Figure 1, two different observations are necessary for firms to be 

inc1uded. In the tirst period, an outsider-toehold is acquired, defined as buying a share less 

than 50 percent and holding less than 50 percent in the target firm afterwards, not being an 

acquisition. In the second stage, an acquisition takes place, which is defined as holding less 

than 50 percent before and more than 50 percent after the deal, being an acquisition. Hence, 

three types of firms are involved; buyer, B, and outsider-toehold finn, O-T, in period 1 and 

buyer and seller, S, in period 2. All firms must belong to the same line of business, i.e. being 

rivals, which is defined as the same 4-digit sic code at the time of the annowcement for 

buying an outsider-toehold (firms can change sic codes). Furthermore, all firms not directly 

involved in this strategy but having the same sic code in that year will also be examined, 

referred to as competitors, C. Four different types of firms are thus considered at two 

different events. To enSure as dean observations as possible, all three firrus direct1y involved 

in the two-period-strategy must not be part of any other deal with any other firm before the 

4 Autocorrelation does not seem to be a general problem for individual regressions. The Durbin-Watson test 
could not reject the nulI hypothesis at the l percent significance level of no positive autocorrelation against the 
alternative hypothesis of positive autocorrelation in any of the 186 regressions. However, negative 
autocorre1ation was fOlDld in aOOut 10 perceut (18/186) of the regressions. Since regression results are 
aggregated, thereby diminishing the influenee of individual estimations, there have been no adjustments in 
variances. 

5 For a detail description of event studies and statistical interpretation, see e.g. MacKin1ay (1997). 
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announeement of the acquisition in period 2. This (as will be seen in the result section) 

disqualifies a vast majority of the observations in the Thomson database. 

Hypotheses will be formed to test the theoretical results from Lindqvist (2003), briefly 

discussed in section 2. In the tirst period, the outsider-toehold firm may increase or may not 

be different from zero. If expectations about the later market concentration are considerably 

higher after this event, there will be an increase in value since outsider-toehold firms will 

gain from this. In contrast, if there is no change in expectations, the value will be unaffected 

and only increase in the second period, when the acquisition occurs. 

Although expectations of later acquisitions may be diffuse and not as c1ear as in the 

theoretical case, the empirical literature points at other reasons for an increase in value. In 

M&As, targets receive a large bid premium (20-40 percent) whereas buyers are not affected.6 

Hence, an outsider-toehold can be treated as a "partial" acquisition with a proportionate 

bidding premium. Furthermore, the share bought may be treated as a toehold by the stock 

market, as in the finance literature, i.e. a share of a target firm is bought before the 

acquisition. Grossman and Hart (1980) and Bagnoli and Lipman (1988) prove that this can be 

profitable for the acquirer and the outsider-toehold firm may thus be expected to become a 

target at a later stage.7 Although expecting an increase in outsider-toehold firms, the 

alternative hypothesis is set as no differences rather than being larger than zero since the 

theoretical predictions are ambiguous. A two-sided test also requires larger t-values for 

significant differences and is more neutral, making the test "stronger" in this perspective. 

Target premium bypotbesis: 

6 See e.g. Franks and Harris (1989) and Bradley et al (1988). 

7 Buying toeholds is not rare. In the sample of Bradley et al (1988), 34 percent of the buyers held a toehold in 
the target when an acquisition was annOlmced. Jennings and Mazzeo (1993) and Jarrell and Poulsen (1989) find 
toeholds in more than 50 percent of the acquisitions, the former a1so find most of them to be small (on average 3 
percent). In Betton and Eckbo (2000), more than half the buyers held toeholds and the target premimn was 
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Ho: CAARo_T = O 

Ha: CAARo_T '" O. 

Abnormal retums for buyers and competitors are assumed not to be different from zero 

when the outsider-toehold is bought, Le. the expectations for afuture acquisition have not 

changed.. 

In the second stage, when the acquisition takes place, the outsider-toehold firm is 

expected to have a positive abnormal return, unconditional on the effect in the tirst period. A 

buyer is assumed to extract gains from the outsider-toehold to mitigate the acquisition. This 

is crncial, since this is what the theoretical assumption leans on. Also in this hypothesis is a 

two-sided test applicable. 

Outsider-toehold externaIity hypothesis: 

Ho: CAARo_T = O 

Also in this second stage is the assumption of no effects on buyers consistent with 

theory. The effect on competitors is ambiguous. If markets are concentrated, a positive 

re action is expected but otherwise, no effects are assumed.. 

The next hypothesis will test if buyers are randomly choosing outsider-toehold firms 

within the same industry or if these firms have different CAARs as compared to their 

competitors. This test a1so concerns the second stage. 

Outsider-toehold vs. competitor firm hypothesis: 

decreasing in the size of the toehold Franks and Harris (1989) <lid not find any differences in target premiums 
with and without toeholds. 
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For the buyer, however, one more test may be necessary to further support the 

theoretical results. Consider no effects in the value of buyers in the two periods, but an 

increase in the outsider-toehold firm in the second stage. This implies that despite the 

externai gains extracted from holding shares in a rival finn, the total value of the buyer 

remains unchanged. Olle explanation to this may be an endogenous choice of whether to buy 

an outsider-toehold. Firms may only use the outsider-toehold acquisition strategy when 

mergers are difficult and costly, i.e. when the insiders' dilemma is prominent. Lindqvist 

(2003) proves that this rnay be valid; when the insiders' dilemma does not exist, buyers do 

not benefit from buying outsider-toeholds. Hence, one may expect not to observe any 

differences in the abnormal return from a buyer holding an outsider-toehold, as compared to 

one not holding any. For this to be tested, we need to extend the sample and inc1ude pure 

acquisitions, i.e. involving firms that do not hold any shares in other ftnns, and make a 

comparison with the buyers included in the tests above. 

A buyer not holding any outsider-toehold is referred to as a buyer oftype 2, B2, and its 

opponent a sel/er oftype 2, S2. These acquisitions are similar to those with outsider-toeholds 

in all respects but the outsider-toehold existence. Hence, these firms have the same 4-digit sic 

code and both firms lack in trans actions of shares with other firms. In that sense, it can be 

treated as a c1ean acquisition. 

Comparing buyers using the outsider-toehold strategy with buyers who do not, may 

indicate if strategies are exogenously chosen. 

Buyer profitability hypothesis: 

Ho : CAARB = CAARB2 

H. :CAARB *CAARB2 • 

3.3 Regressions 
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The desired effect of buying an outsider-toehold may depend on many variables not 

considered in the above hypothesis testing. To examine possible explanatory factors 

determining the CAARs for outsider-toehold firms, O-T, in the second stage when an 

acquisition announeement occurs, the regression in Equation 4 is run 

Eq. 4 

Variable T is the time in years between the announeement of buying an outsider­

toehold and the announeement of the acquisition. When these two events are close in time, 

the extemality of buying an outsider-toehold may be more profitable, since it may be easier 

to identify a firm generating a gain eloser in time. 

A concentrated market with few firms may imply larger profits for the remaining finns 

after a merger, since in e.g. a simple linear Coumot model, the single firm profit is decreasing 

and convex in the number of finns within the industry. Variable C is the number of 

competitors (def. as equal 4-digit sic code) in the database, used as an approximation of the 

number of firms within the industry for testing for decreasing profits. Variable S is the size of 

the outsider-toehold. 

Note that the model in Lindqvist (2003) is consistent with Po>O, P2 <O and P3 =0. 

Parameter PI does not affect the profits of a buyer in the model and is thus not expected to 

differ from zero. However, for simplicity, no discounting factor is used in the theoretical 

model (section 2 and Lindqvist (2003» but introducing one would predict a negative sign on 

PI' 

A second regression is executed to test for possible differences between CAARs for 

buyers holding an outsider-toehold versus buyers who do not, i.e. B vs. B2. For buyers with 

outsider-toeholds (B), the CAARs from both periods are aggregated to compare with buyers 

only realizing an acquisition (B2). Independent variables are given in Equation 5 
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All variables are dummies, where A is one if an acquisition takes place after the 

annO1mcement, and zero otherwise. Note that CAARs are estimated at the time of the 

annO1mcement and an acquisition does not necessarily occur at a later stage. M equals one if 

the offer is made in a multiple bidder contest, and zero otherwise. Including the nurnber of 

bidding finns instead of this dummy variable may be motivated but since most bidding 

contests only have two finns involved in this sample, this was not considered. F will be used 

to compare CAARs for different finn types and is one when a buyer holds an outsider­

toehold (B), and zero otherwise (B2). All parameters are expected not to differ from zero, i.e. 

4.RESULTS 

4.1 Outsider-toehold results 

The acquisition strategy in Figure l may look simple. Finding observations for 

empirical testing of this strategy is demanding, however, due to the two-stage game. Events 

such as other shares being bought or sold by any involved finn before or between the stages 

create noise and have thus been excluded Hence, only pure observations are considered in 

the empirical tests. 

All acquisitions (and sometimes mergers) studied are presented in the Appendix, Table 

Al. The sample includes 18 buyers (B), 36 outsider-toehold ftnns (O-T), 97 competitors (C) 

and 35 buyers without outsider-toeholds (B2). Sellers are specmed for some observations in 

Table Al, although not included in the statistical te sting. 

In Table 1, CAARs for buyers, outsider-toehold finns and competitors are presented 

Six different event windows have been used for each finn type but the focus, motivated in 
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section 3.1, for the conc1usions will be on -5 to + 1 and -1 to + 1 (bold figures in all tables) and 

the remaining windows are more like robustness tests. CAARs from Table 1 are plotted in 

Figure 2. 

TABLE 2· CAARs at the annOlDlcement of outsider-toehold 
Event Buyers,B Outsider-toehold finns, O-T Competitors C 

window CAAR t-value CAAR 
-20 to +20 -0.008 0.185 0.279** 
-10 to +10 0.010 0.326 0.182** 

-5 to +5 0.013 0580 0.146** 
-5 to +1 0.024 1.313 0.164** 
-1 to +1 0.011 0.894 0.138** 

Event day -0.005 0.663 0.011 
* Slgnificantly different from zero at tlIe 90 percent leveL 

** Significantly different from zero at tlIe 95 percent leve!. 

t-value CAAR t-value 
2.281 0.016 0.740 
2.080 -0.001 0.069 
2.308 0.024** 2.188 
3.241 0.011 1.323 
4.165 0.009 1.508 
0.558 0.002 0.516 

Firms where an outsider-toehold is bought have a significantly (95 percent level) 

positive response in the stock price, as indicated by Figure 2. Note that all ranges of the event 

window but the actual event day have a definite increasing CAAR. This can exemplify 

misinterpretations when not inc1uding more days around the single event day. 

FIGURE 2: CAARs at the announcement of outsider-toehold 

Outslder-Toehold 

~%f-~~~~~~~~~~~~~ 
25% ~~~~~.~B:~:~~~ 

__ O-T 

__ Competitors 

Event Day 

As illustrated by Figure 2, buyers and competitors are generally not affected by this 

event, although competitors showa significantly increasing CAAR for the -5 to +5 event 
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window. However, these retum.s can not compare to the nearly 30 percent CAAR from 

outsider-toehold firm.s over the -20 to +20 window. Furthermore, the pattem of this CAAR is 

similar to reactions to target finn stock prices upon the announcement of an acquisition, i.e. 

without outsider-toeholds. Some days hefore the announcement, the stock price is increasing 

and a sudden shift occurs just hefore the event day, followed by no trend. The nulI hypothesis 

of CAARs being equal to zero for outsider-toehold firm.s is rejected. 

Target premium hypothesis result: Stock prices increase heavily for firms where an 

outsider-toehold is bought. 

4.2 Acquisition results 

Table 3 presents the results for the second stage, at the announcement of the 

acquisition. 

TABLE 3 CAARs th : at t f . ·ti ·th ut ·d t h Ids e announcemen o an acqU1s1 on W1 o SI er- oe o 
Event Buyers,B Outsider-toehold firms, O-T 

window CAAR t-value CAAR 
-20 to +20 -0.114** 2.549 -0.006 
-10to+10 -0.058 1.606 0.020* 

-5 to +5 -0.033 1.430 0.017 
-5 to +1 -0.020 1.086 0.040* 
-1 to +1 -0.027 1.193 0.042** 

Eventday -0.018 1.624 0.027* 
• Significantly different from zero at the 90 percent leveL 

.. Significantly different from zero at the 95 percent level. 

t-value 
0.062 
1.667 
0.313 
1.837 
2.524 
1.698 

Compeötors, C 
CAAR t-value 

-0.083** 4.293 
-0.013 0.917 
-0.003 0.303 
-0.022 1.618 
-0.013 1.479 
-0.005 1.613 

Stock price re actions for buying and competing finns tend to decrease, but only the -20 

to +20 event window differs significantly from zero. In contrast, outsider-toehold finns 

experience a CAAR significantly different from zero. On average, about a four-percent 

increase due to the acquisition announcement is found a few days around tlte event. This 

result indicates that finns holding outsider-toeholds extract external gains when realizing an 

acquisition and the null hypothesis of CAARs equaling zero is thus rejected. 

Outsider-toehold externality hypothesis: Buyers extract gains from holding an 

outsider-toehold when announcing an acquisition. 
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The theory states that outsider-toeholds are bought in rival firms. However, many rivals 

with various re actions to stock prices mayexist. Further analysis is necessary to examine 

whether firms tend to invest shares in rivals experiencing positive and relatively superior 

stock price reactions. Table 4 presents CAARs for buyers not holding any outsider-toehold, 

B2, in the second column and differences between CAARs for outsider-toehold firms and 

competitors in the fourth column and finally, in the sixth column, CAAR differences between 

buyers with and without outsider-toeholds, B-B2. Note that CAARs for buyers, B, are 

presented in Table 3. The two differences are also plotted in Figure 3. 

TABLE 4 'ffi : Di erences in CAARs at the announcement o 
Event Buyers B2 O-T-C 

window CAAR t-value CAAR 
-20 to +20 -0.020 0.332 0.076 
-IOto+10 -0.010 0.239 0.032 

-5 to +5 -0.010 0.326 0.020 
-5 to +1 -0.013 0.498 0.061* 
-1 to +1 -0.018 1.069 0.055** 

Eventday -0.022** 2.307 0.032** 
* Significantly different from zero at tI1e 90 percent leveL 

** Significantly different from zero at tI1e 95 percent level. 

t-value 
0.730 
0.432 
0.364 
1.722 
1.965 
1.977 

f an acqwsltion 
B-B2 

CAAR t-value 
-0.094 1.242 
-0.068 1.263 
-0.023 0.585 
-0.008 0.242 
-0.009 0.437 
0.004 0.305 

FIGURE 3: Differences in CAARs at the announcement of an acquisition 
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CAAR differences between outsider-toehold finns and competitors are positive and 

signiticantly different from zero a few days around the event day, Le. -5 to + l, -I to + l and 

the event day. The null hypothesis of no differences is thus rejected Furthennore, the stock 

price increases for outsider-toehold finns in 26 of the 36 finns studied (72 percent). 

Outsider-toehold vs. competitor finn hypothesis: Buyers tend to invest outsider­

toeholds infirms with a positive and, relative to its rivals, superior CAAR. 

According to the result so far, buyers extract gains from buying an outsider-toehold 

before making an acquisition. Hence, if the choice of holding an outsider-toehold is 

exogenous, these buyers should experience alarger CAAR as compared to buyers not 

holding outsider-toeholds. But if the choice of buying an outsider-toehold is endogenous, we 

may not observe differences in CAARs. In fact, Lindqvist (2003) suggests that only when the 

insiders' dilemma is prominent is it necessary for buyers to hold outsider-toeholds for an 

acquisition to occur in equilibrium. Hence, buyers neither gain nor lose from the acquisition 

when holding outsider-toeholds, since this strategy is only used when mergers are difficult. 

CAARs in the sixth column of Table 4 do not differ from zero and thus, the null 

hypothesis of equal CAARs for buyers with and without outsider-toeholds cannot be rejected 

Ibis indicates an endogenous choice of whether to buy an outsider-toehold Furthennore, 

even though these differences are not significantly different from zero, they are mostly 

negative, thereby supporting the theory of only using outsider-toeholds when mergers are 

difficult. 

Buyer profitability hypothesis: CAARs are not significantly different from zero at the 

announeement of an acquisition for buyers with and without outsider-toeholds. 

4.3 Regression results 
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The results in the previous section indicate a positive reaction to the stock price of 

outsider-toehold finns at the acquisition announcement. To search for variables explaining 

positive CAARs, Table 5 reproduces regression results from Equation 4. 

Table 5: OLS on CAARs from outsider-toehold finns· 
Dependent 
Variable flo fl, fl2 fl3 F-statistic R 2 

CAAR_20/+20 0.3986** -0.0328 -0.0107 -1.2784 2.29* 0.486 
(2.09) (-0.72) (-0.74) (-1.61) 

CAAR_I0/+1O 0.1918** -0.0537** 0.0026 -0.3851 3.42** 0.595 
(1.99) (-2.34) (0.35) (-0.96) 

CAAR_s,+s 0.0746 -0.0288* 0.0009 0.0035 1.89 0.448 
(1.01) (-1.64) (0.16) (0.01) 

CAAR_S'+' 0.1292* -0.0272* 0.0014 0.0583 1.55 0.399 
(1.63) (-1.53) (0.25) (0.19) 

CAAR_,/+, 0.0031 -0.0023 -0.0043 0.3895 1.34 0.364 
(0.05) (-0.16) (-0.94) (1.56) 

CAARE_Day 0.0376 -0.0043 -0.0043 0.0960 0.33 0.124 
(0.53) (-0.25) (-0.80) (0.33) . Ordinary least square estimators for 36 firms on CAARo_r = P. + P,T, + P2C, + P,S, + u, at the 

announcement date of acquisition, lMiere T, is the time in years between outsider -toehold and acquisition 

annOImcements, C, the nwnber of competitors and S, the size of the outsider-toehold The length of the event 

window determines the CAARs (cwnulative average abnonna1 retums) for each of the six dependent variables 
used. One-sided tests are used for testing P. >O, P, <O and P2 <O and two-sided tests for testing 

F - statistic '* O and fl, '* O against the mill hypotheses of not being different from zero (t-statistics in 

parentheses). White's test did not detect heteroskedasticity (highest nR~ = 10.907-X: for CAAR_S/+')' 

Mutual correlations between variables are not significantly different from zero (highest Icorr(T, C) 1=0.338). 
• Significant at the 90 percent leveL 

.. Significant at the 95 percent leve!. 

Different dependent variables, i.e. varying lengths of the event window, are used as a 

robustness test for establishing relations between variables. Bold results are somewhat more 

important (see the discussion in section 3.1) for general conclusions. 

The constant flo is positive in all regressions, but the null hypothesis of this constant 

equaling zero is only rejected in favor of the alternative hypothesis of a positive constant for 

some of the regressions. Altogether, when controlling for the variables in Equation 4, the 
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results weakly support a positive re action on the stock price of the outsider-toehold finn, 

which is consistent with theory and the hypothesis testing result in section 4.2. 

Column three in Table 5 indicates a negative relation between the time between buying 

an outsider-toehold and making an acquisition, T, and the CAAR The null hypothesis of 

parameter fll equaling zero is rejected in some regressions in favor of the alternative 

hypothesis of a negative relation. This weakly supports the hypothesis that when finns use 

the outsider-toehold acquisition strategy, the time between the two events is short, whereas 

when much time has passe d, this strategy is less pronounced. 

The number of competitors, C, does not seern to afIect the CAAR A null hypothesis of 

fl2 being equal to zero cannot be rejected in favor of the alternative hypothesis of a negative 

parameter. This contradicts theory, but the definition of a competitor in this study may not be 

appropriate or more observations may be needed to establish stronger results. Also for the 

last parameter, fl3 ' the null hypothesis of equaling zero cannot be rejected in favor of the 

alternative hypothesis of not being equal to zero. Hence, the share of the outsider-toehold 

does not seern to determine CAARs, which is consistent with theory. 

Results on CAARs for outsider-toehold firms at the acquisition announeement: 

Stock prices tend to increase in general but are decreasing in the time between outsider-

toehold and acquisition announcements. 

Table 6 presents OLS results on buyers' CAARs at the acquisition announcement. 

Table 6: OLS on CAARs from buyers' 
Dependent 
Variable a o al a 2 a 3 F -statistic R2 

CAAR_20/+20 -0.0295 0.0136 0.0095 -0.1039 0.27 0.Q18 
(-0.29) (0.12) (0.03) (-0.86) 

CAAR_IO/+10 0.0093 0.0016 -0.0756 -0.0471 0.19 0.013 
(0.12) (0.02) (-0.34) (-0.50) 

CAAKs,+s 0.0504 -0.0885 -0.0826 0.0049 0.39 0.026 
(-1.08) (-0.41) (0.06) 
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(0.72) 

CAAR_S1+l 0.0096 -0.0322 -0.0554 0.0256 0.15 0.010 
(0.19) (-0.56) (-0.39) (0.43) 

CAAR_l/+l -0.0430 0.0370 -0.0024 0.0012 0.38 0.025 
(-1.34) (0.99) (-0.03) (0.03) 

CAAREvenIDay -0.0589** 0.0539* 0.0307 -0.0070 1.27 0.078 
(2.47) (1.94) (0.45) (-0.24) 

a Ordinary least square estimators for 53 finns on CAARBujw = ao + alA, + a 2M, + a,p', + u, at the 

annoWlcement date of the acquisition (for buyers with outsider-toeholds, the CAAR from this annoWlcement is 

also inc1uded), where A, is a dummy variable equaling one if an acquisition occurs and zero otherwise, M, a 

dummy equaling one if the offer is made in a multiple bidder contest and zero otherwise and F, a dummy 

equaling one if the buyer holds an outsider-toehold and zero otherwise. The length of the event window 
determines the CAARs (cumulative average abnorma! returns) for each of the six dependent variables used (t-

statistics in parentheses). White's test did not detect heteroskedasticity (highest nR~ = 3.798 - X: for 

CAAR B_ ). Mutual correlations between variables are not significantly different from zero (highest IcorrCM, 

F) 1=0.326). 
* Significantly different from zero at the 90 percent leve!. 

** SignificantlY different from zero at the 95 percent leve!. 

The null hypothesis of a parameter equal to zero against the alternative hypothesis of 

not equaling zero is used for all parameters in Table 6. In fact, the null cannot be rejected for 

any parameter except ao and al \\hen using CAARs from the event day as the dependent 

variable. However, the event day is not sufficient for drawing conclusions and since the other 

regression results are insignificant and also have different signs, no general relations can be 

established. 

Variable F is a dummy variable used to test \\hether buyers with outsider-toeholds, 

F=l, experience a larger positive re action to the stock price than buyers without a share in 

another firm in the industry. However, this is not supported in the regression results from 

Equation 5 in Table 6, which are consistent with the conclusions from section 4.2. Note that 

the definition of the CAAR is different in this section, since CAARs from both the outsider-

toehold and the acquisition announcements are aggregated. 

Acquisitions occurring after the announcement, A=l, and offers made in a multiple 

bidding contest, M=l, do not significantly affect the CAAR. 
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Results on CAARs for buyers at the announeement of acquisition: CAARs are not 

different for buyers with and without outsider-toeholds. 

In general, the observations used in this section are not as many as desired. Excluding 

outliers may be one way of increasing the significance, particularly when having few 

observations. However, no outliers significantly increasing the t-statistics were found. Low 

R 2 s (particularly in Table 6) and insignificant estimated parameters indicate that the results 

are somewhat weak and should not be considered to be too generalized and established 

without further testing on additional data. 

5. CONCLUDING REMARKS 

In the economics literature, there exists an important obstacle to anti-competitive 

mergers, demonstrating that competing frrms outside the merger often benefit more than the 

buyer and the target :finn. since they benefit from an increase in price but need not reduce 

their own output. Hence, sometimes profitable mergers do not occur in equilibrium. 

Lindqvist (2003) proves that for some specifications, this puzzle may be solved if a 

buyer purchases a share of a rival firm before the acquisition, referred to as an outsider­

toehold. The main purposes of this paper have been to demonstrate the existence of these 

outsider-toeholds, test if acquirers benefit from holding outsider-toeholds and estimate gains 

for merging parties with and without outsider-toeholds. Looking at US mergers and 

acquisitions in 1985 to 2000, event studies are used to estimate premiums from stock market 

reactions and regressions to search for possible variables explaining these premiums. 

Two different stages in the acquisition strategy are exarnined in the event studies; the 

announcement of buying an outsider-toehold and the announeement of an acquisition. The 

results exhibit a positive cumulative average abnorma! return, CAAR, for the outsider­

toehold firm in the first stage. More interestingly, CAARs are also significantly positive for 
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outsider-toehold finns in the second stage, at the announcement of an acquisition implying a 

positive external gain for a buyer holding an outsider-toehold. Furthermore, this CAAR is 

negatively related to the time between outsider-toehold and acquisition announcements, but 

not affected by the number of competitors and the size of the outsider-toehold. Hence, when 

buyers hold a share of another finn, they mitigate later acquisitions, due to a positive 

externality on the rival finn. In fact, buyers also tend to invest outsider-toeholds in finns with 

a positive and, relative to its rivals, superior CAAR. 

According to these result, buyers extract gains from buying an outsider-toehold before 

making an acquisition. If the choice of holding an outsider-toehold is exogenous, these 

buyers should experience alarger CAAR as compared to buyers not holding outsider-

toeholds. But if the choice ofbuying an outsider-toehold is endogenous, we may not observe 

differences in CAARs. As an example, buyers may neither gain nor lose from the acquisition 

when holding outsider-toeholds, since this strategy is only used when mergers are difficult. In 

fact, CAARs are not significantly different from zero at the announcement of an acquisition 

for buyers with and without outsider-toeholds.This proposes an endogenous choice of 

whether to buy an outsider-toehold. 

This paper may have interesting policy implications; when rivals gain from amerger, 

this usually implies a decrease in consumer surplus. Firms using outsider-toeholds may thus 

be used as a signal for blocking a merger or an acquisition. In general, however, this paper 

has focused on clean but few observations and further studies on cross ownership are 

necessary to explore the implications of these phenomena 
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APPENDIX 

T bl Al M a e : ergers an d l • acquisitions included in sample 
OursIDER-TOEHOLD < 50 % ACQUlSmON ~> 50 % 

BUYER SELLER DATE SELLER DATE 
PETRIE STORES PAUL HARRIS STORES 9-3-1985 LERNER STORES 5-13-1986 
NA ZONDERVAN CORP 9-12-1985 NA 5-5-1987 
NA COMAIR HOLDINGS INC 7-29-1986 NA 8-6-1986 
NA HORIZON BANCORP 8-22-1986 NA 12-15-1986 
YOUNG CHAS. P. CO PANDICKINC 12-29-1986 SORGINC 2-23-1987 
NA CALNYINC 2-17-1987 NA 1-14-1991 
NA CENERGY CORP 3-2-1987 NA 4-6-1989 
NA BUCKHORN INC DEL 3-2-1987 NA 8-3-1987 
NA US AlRWAYS GROUP INC 3-4-1987 NA 11-7-1988 
DIGITAL COMMUNICATIONS UNGERMANN-BASS INC 10-23-1987 DIGITAL TRANSMISSION 12-30-1988 
ASSC SYSlEMS 
NA SKYWESTINC 1-25-1988 NA 6-8-1988 
NA SABINECORP 3-10-1988 NA 8-10-1988 
NA STANDARD 4-7-1988 NA 6-18-1998 

MICROSYSlEMS CORP 
NA IMAGlNE FILMS ENMT INC 4-7-1988 NA 6-18-1998 
NA HERITAGE 6-13-1988 NA 5-4-1989 

COMMUNICATIONS INC 
NA VONS COMPANIES INC 7-18-1988 NA 8-18-1989 
NA CRYSTAL GAS STORAGE 9-19-1988 NA 1-11-1995 

INC 
NA SKlPPER'S INC 1-30-1989 NA 9-30-1992 
NA XIUNJ( INC 7-27-1989 NA 12-3-1990 
ADV ANCED MICRO DEVICES ECHOCATIlINC -CLA 3-20-1990 NEXGENINC 10-20-1995 
VITAL SIGNS INC NORTII AMERICAN 6-3-1991 BIOMEDICAL DYNAMICS 11-6-1991 

RECYCLlNG SYS CORP 
NA CORTEX 7-25-1991 NA 12-3-1991 

PHARMACEUTICALS INC 
NA CONVEX COMPUTER CORP 1-7-1992 NA 11-20-1992 
NA COMPLINKlID 3-18-1992 NA 6-23-1992 
NA cmCAGO" NO WESTN 5-5-1992 NA 12-23-1992 

TRANSCO 
UNION PACIFIC CORP GENERAL 12-1-1992 SANTA FE PACIFIC CORP 6-29-1994 

COMMUNICATION -CL A 
NA AMERICAN MOBILE SYS 1-8-1993 NA 6-2-1993 
NA LA QUlNTA MOTOR INNS - 4-7-1993 NA 6-9-1993 

LP 
NA RODMAN" RENSHAW 5-28-1993 NA 7-28-1993 

CAPITALGP 
NA NA 7-16-1993 NA 7-7-1994 
TORCHMARK CORP KIRSCHNER MEDICAL CORP 1-17-1994 AMERICAN INCOME HOLDING 9-15-1994 

INC 
NA PREFERRED ENTMT!NC 5-25-1994 NA 8-30-1999 
NA AMERICAN EXPWRATION 5-31-1994 NA 3-28-1995 

CO 
NA HAMPTON RES CORP 8-9-1994 NA 10-6-1994 
NA PLAINS PETROLEUM 9-19-1994 NA 7-1-1999 

COMPANY 
NA DATALOGIX 9-19-1994 NA 7-1-1999 

INTERNATIONAL INC 
NA YOUNKERS INC 9-20-1994 NA 11-29-1994 
NA NA 9-22-1994 NA 11-30-1994 
NA SOUTIIERN PERU COPPER 10-28-1994 NA 1-3-1996 
AMERICAN GENERAL CORP COPLEY PROPERTIES !NC 12-1-1994 INDEPENDENT INS GRP 10-19-1995 
ASARCOINC EASTNENVIRONMENT SVC 4-4-1995 CYPRUS AMAX MINERALS CO 7-15-1999 
NA AMERICAN INDl PPTYS 4-26-1995 NA 9-7-1995 

REIT 
NA DELAWARE OTSEGO CORP 5-24-1995 NA 6-28-1995 
PUBUC STORAGE!NC COOPER" CRYAN TECH 11-22-1995 PUB STRG PPTYS IX 12-14-1995 

!NC 
CSXCORP NORTII COAST ENERGY!NC 2-13-1996 CONRAILINC 10-15-1996 
SYNOPSYS !NC NA 5-7-1996 EPIC DESIGN TECHNOLOGY 1-16-1997 
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!NC 
NA PAXSON COMM CORP -CL A 9-24-1996 NA -19971-2 
MEDTRONIC INC U SBIOSCIENCE INC 12-13-1996 PHYS10-CONfROL IN1L CORP &-29-1998 
NA NA 12-1&-1996 NA 12-2&-1996 
ALZACORP EXCm!NC 2-4-1997 SEQUUS PHARMACEUTICALS 10-5-1998 

INC 
INTELCORP NA 3-19-1997 CIllPS & TECIINOLOGIES INC 7-28-1997 
NA NA &-11-1997 NA 5-18-1998 
IN1L SPEEDWAY CORP -CL A NA 7-23-1997 PENSKE MOTORSPORTS INC 5-10-1999 
NEWPORT NEWS NA 3-18-1998 AVONDALE lNDUSTRIES !NC 1-19-1999 
SIllPBUILDING 
PEREGRINE SYSTEMS INC 12-17-1999 HARB!NGER CORP 4-5-2000 
SYMANTEC CORP - 7-24-2000 AXENT TECIINOLOGlES INC 7-27-2000 
JORGENSEN (EARLE M.) CO TULL{J.M. lNDUSTRIES INC 3-22-1985 
TOLEDO EDISON CO CLEVELAND ELECTRIC ILLUM &-30-1985 
WEST POINT-PEPPERELL CLUETT PEABODY & CO 7-2&-1985 
ONYXIMILTD CORVUS SYSTEMS INC 9-25-1985 
PIEDMONT AVlATIONINC - EMPIRE AlRLlNES !NC 9-25-1985 
LOUISIANA GENERAL TRANS LOUISIANA GAS CO 11-4-1985 
SERVICES !NC 
AVERYINC - UNIROY AL CIIEMICAL CP 11-8-1985 
DECORCORP - ART EXPLOSION INC 1-15-1986 
STV GROUP!NC GREJNER ENGINEERING INC 5-&-1986 
SPERRYCORP TELEXCORP S-8-1986 
SONIC lNDUSTRIES INC - CHURCH'S F1UED cmCKEN 2-S-1987 

!NC 
MORINOINC BGS SYSTEMS INC 2-11-1988 
TRANS WORLD CORPINV - DE LAURENTllS ENfMNT 10-5-1988 

GROUP 
FINALCO GROUP!NC - - CONTINENTAL INFO SYS - 1-11-1989 

OLD 
BIO-MEDICUS !NC - HEMOTEC!NC 2-2-1989 
SPRINGBOARD SOFlW ARE INC SPINNAKER SOFlWARE CORP 5-3-1989 
COLUMBIANENERGYCO -LP - MUSTANGCOS !NC 8-31-1989 
UNI1ED STATES - - PRAIRIE PRODUCING CO 12-21-1989 
EXPLORATION 
HADSONENERGY RESOURCES - - BARUCH-FOSIER CORP 3-1&-1990 
CP 
MICROLOG CORP - GENESIS HEALTII VENTIJRES 10-15-1990 

!NC 
GREASE MONKEY HOLDING - PIT STOP AUTO CENTERS !NC 10-24-1990 
CORP 
IllNGHAM INSTN FOR - - COHASSETT SAVlNGS 12-21-1990 
SAVlNGS BANKIMA 
PINNACLE WEST CAPITAL - - TUCSON ELECTRIC POWER CO S-22-1991 
AMERICAN GENERAL - - PROVIDENT ENERGY TRUST 8-12-1992 
FINANCECP 
GULL LABORATORIES !NC - BIO-PLEXUS INC 10-2-1992 
!PALCO ENTERPRISES INC - PSI RESOURCES INC 12-11-1992 
NUVEEN SELECT MAT MUN FD - - NUVEEN SELECT MATS MUN 7-28-1993 

FD2 
SPE~CSCORP - ADVANCED 10-7-1993 

IN1ERVENTlONAL SYS 
INTRENET INC - PSTVANSINC 1-7-1994 
sm HOLDINGS INC - - METROVISION OF NA 3-30-1994 
NUVEEN SLCT TX FR INCM - - NUVEEN SLCT TX FR!NCM 4-20-1994 
P1L3 P1L4 
NUVEEN TEX QUAL INCM NUVEEN TEX PREM!NCM 6-29-1994 
MUNFD MUNFD 
DA VCO RESTAURANTS INC - - SOUTHERN HOSPITALITY 7-14-1994 
WELLSFORD RES PROP TRUST - - HOLLY RESIDENTlAL PPTYS 8-3-1994 

!NC 
SOFlWAREETC STORES INC BADBAGES INC 8-25-1994 
HF BANCORP !NC PALM SPRINGS SVOS BK FSB 5-7-1996 
NUVEEN INSD PREM INC FUND - NUVEEN INSD PREM!NCM 7-26-1996 
2 MUNFD 
DSP COMMUNICATIONS INC - - PROXlMINC 10-29-1996 
FCB FINL CORP - - OSB FINL CORP 11-14-1996 
DAKOTA MINlNG CORP - USMX!NC 1-6-1997 
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STAGE STORES INC ANfHONY C.R. CO -OLD 2-19-1997 
ULTlMATEELECfRONICS INC AUDIO KING CORP 3-4-1997 
MONTEREY RESOURCES INC - MCFARLAND ENERGY INC 6-17-1997 
OMlCORP MARINE TRANSPORT LINES 6-24-1997 

INC 
HMN FINANCIAL INC MARSHALLTOWN FINANCIAL 7-1-1997 

CP 
POST PROPERTIES INC COLUMBUS REALlY TRUST 8-4-1997 
ELCOTELINC TEClINOLOGY SVC GROUP 8-14-1997 

INC 
MARSHALL INDUSTRIES STERLING ELECfRONICS 9-19-1997 
PUfNAM MASTER INTERM PUTNAM INTER GVT INCOME 10-9-1997 
INCOME 
DlSCOUNf AurO PARTS INC ID-LO AUTOMOTIVE INC 10-14-1997 
TAURUS MllNI CALIF HLDGS MUNIYIELD CALIF FD INC 11-26-1997 
AMERlCAS INCOME TR INC IDGHLANDER INCOME FD INC 4-13-1998 
AVlVAPETEINC -DEP - GARNET RESOURCES CORP 4-17-1998 
TROPICAL SPORTSWEAR INTL FARAHINC 5-4-1998 
CP 
INFORMATION ADVNTGE - IQ SOFIW ARE CORP 6-29-1998 
SOFIWARE 
VERDANT BRANDS INC - CONSEPINC 7-14-1998 
DIME COMMUNllY - FINANCIAL BANCORP INC 7-20-1998 
BANCSHARES 
PTITSBURGH BREWING - INDEPENDENCE BREWING CO 7-27-1998 
R&B FALCON CORP CLIFFS DRILUNG CO 8-10-1998 
MESA AIR GROUP INC - CCAIRINC 8-28-1998 
FlRST FINANCIAL CORPIRI MA YFLOWER CO-OPERATIVE 10-14-1998 

BKIMA 
SUPERlOR TELECOM INC ESSEX INTERNATIONAL INC 10-22-1998 
INTEGRATED DEVICE TECH - QUALI1YSEMICONDUCTOR 11-2-1998 
INC INC 
PROLOGIS - MERIDIAN INDL TRUST INC 11-17-1998 
ARDENT SOFIWARE INC - PRISM SOLunONS INC 11-19-1998 
SPEEDF AM-IPEC INC INTEGRATED PROCESS E 11-20-1998 
KAl1ill)()SCOPE MEDIA - ODYSSEY PICTIJRES CORP 1-27-1999 
GROUPINC 
ESENIAY EXPLORATION INC 3DX TEClINOLOGIES INC 5-12-1999 
FRlEDE GOLDMAN llALTER llALTER MARINE GROUP INC 6-2-1999 
INC 
PHARMAClA & UPJOlIN INC - SUGENINC 6-15-1999 
UNION FlNL BANCSHARES INC - sm CAROLINA CMN1Y 7-1-1999 

BNCSHRS 
GELTEX PHARMACEunCALS - SUNPHARM CORP 8-16-1999 
INC 
DELIIAIZE AMERICAINC -eL - HANNAFORDBROrnERSCO 8-18-1999 
A 
INVlVOCORP - PROTOCOL SYSTEMS INC 12-17-1999 
SOUTH FINANCIAL GROUP INC - ANCHOR FINANCIAL CORPJSC 1-10-2000 
BROADVISION INC INTERLEAF INC 1-26-2000 
OPENTVCORP SPVGIASS INC 3-27-2000 
WEBMETIJODS INC - ACTIVE SOFlWARE INC 5-22-2000 
GUILFORD PHARMACEUTICAL - GLlATECH INC 5-30-2000 
INC 
BROADWING INC - INTERMEDIA 6-8-2000 

COMMllNICATNS INC 
TROY FINANCIAL CORP CATSKIll FINANCIAL CORP 6-8-2000 
CEPllALON INC ANESTACORP 7-17-2000 
SEACOAST FlNL SVCS CORP HOME PORT BANCORP INC 7-24-2000 
LEVITZFURNlTUREINC -YTG SEAMAN FURNITURE CO 8-10-2000 

D 0NAo is a finn not listed on any stock market and 0_0 is an observation wIthout an outsider-toehold. Compet~ors 11'8 not 
specllied. 
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1 Introduction 

Market power is Olle of the motives for mergers between competitors. Stigler 

(1950) points out two important obstacl.es to such mergers, however. First, 

even if an anti-competitive merger increases aggregate industry profits, it 

may be unprofitable for the finns involved. The reason is that the increased 

price triggers new entry and induces existing competitors to increase their 

production, thereby reducing the merging finns' market share. Second, even 

if the merger is profitable, remaining outside an anti-competitive merger is 

usually more profitable than participating, since outsiders beneftt from an 

increase in price, hut need not reduce output themselves. Finns may thus 

not have an incentive to participate in anti-competitive mergers, even if these 

are profitable, a phenomenon that we call the insiders' dilemma. 

These obstacles have important implications for competition policy. Anti­

competitive mergers are difficult to fonn, while mergers creating sufficient 

efficiency gains are not. These considerations suggest that horizontal mergers 

are primarily formed for other reasons than market power, for IDstance east 

synergies. Allowing competition authorities to controi mergers may thwart 

or delay such gains. Despite its potential importance for merger policy, there 

does not exist any empirical evidence indicating the strength of the insiders' 

dilemma, partI)' due to the difficulty in collecting and interpreting data about 

mergers that did not occur.1 Running a laborator y experiment overcomes 

these difficulties and the purpose of this paper is to test the significance of 

the insiders' dilemma in such an experiment.2 

1 Event studies may p!'ovide some information about externalities from mergers that 
actually 0CClU', see e.g. Eckbo (1983). However, not knowing the markEt's expectatious 
before amerger implies difficalties in interprEting such data (Fridolfsson and Stennek, 
2000b). Moreover, such studies cannot estimate the extent to which p!'ofitable mergers 
are blod.<ed due to the insiders' dilemma. 

2Thep!'evious experimentalliterature on mergers (Huek, Konrad, Mfiller andNormann, 
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Stigler's fust idea has subsequently received partial support in the so­

called exogenous merger literature. Horizontal mergers are unprofitable in a 

Coumot oligopoly with constant marginal costs, unless the merger involves 

a large proportion of all finn., (Szidarovszh'y and Yakowitz, 1982; Salant, 

Switzer and Reynolds, 1983). However, if the marginal cost is increasing, or 

if finn., compete in prices, mergers are typically profitable (Perry and Porter, 

1985; Deneckere and Davidson, 1985). The exogenous merger literature also 

pro vides some support for Stigler's second point, showing that outsiders in 

anti-competitive mergers gain more than insiders. A potential drawback 

of the exogenous merger literature, however, is that it analyzes mergers in 

isolation and builds on the presumption that mergers occur if, and only if, 

they are profitable. As a result, these extemalities are considered to be 

irrelevant for the merger decision. 

More recently, the endogenous merger literature, using non-cooperative 

models of the acquisition process, indicates that extemalities actually are of 

importance. This literature has fonnalized the insiders' dilemma. Kamien 

and Zang (1990, 1991 and 1993) show that a profitable merger from (n ~ 3 

furu) oligopoly to monopoly may not be an equilibrium. Since each target 

becomes a duopolist by unilatemlly rejecting its bid, they will require too 

large a premium to make an acquisition profitable for a prospective buyer.3 

This fonnalization of the insiders' dilennna is best illustrated in an exam­

ple with three symmetric firms. If there is no merger , every furu eams the 

triopoly profit denoted T. If there is a merger to duopoly, both firms eam D. 

2000) has focused on the effects of mergers and not on the actual merger decision. 
3FridC>lfsson and Stennek (2000) formalize the existence of an insiders' dileD1D1a aIso 

in the case of mergers between two mms. In their mC>de1 of multi-perse>n bargaining, 
mergers are delayed rather than cc>mpletely blocked., however. Gom6S (2000) shows that 
the insiders' dileD1D1a may be oVerCC>me if mms use cc>ntingent bids. Using a C()operative 
model of the CKXJ1lisition prOCESS, Horn and PerssC>n (2001) argue that firms may be able 
te> oVerCC>me the insiders' dilemma. 
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If there is a merger to monopoly the finn earns M. Kamien and Zang (1990) 

consider an acquisition game where all finns sinmltaneously submit a bid for 

everyather finn and an asking price for his own finn. The finn offering the 

highest bid above the asking price buys the target finn. The key issue is then 

whether there exists a Nash equilibrium where one finn buys both competi­

tars to create a monopoly. The answer is that such an equilibrium may not 

exist, even if the merger would be profitable, Le. M > 3T. To understand 

why, assume that monopolization is an equilibriwn, where the buyer offers b 

to each competitor. At the same time, both sellers are supposed to announce 

an asking price a = b (asking for less would be giving money). Eadt selling 

finn knows that by raising the asking price somewhat above b, it will become 

a duopolist and earn D. Therefore, for the acquisition to be an equilibriwn, 

it is necessary that a = b ~ D. The buyer does not have an incentive to 

announce such a high bid unless M - 2D ~ T. Thus, monopolization is 

an equilibrium if, and only if, M ~ T + 2D. This condition is more strict 

than M ~ 3T whenever D > T, i.e. whenever a merger to duopoly exerls a 

positive extemality on the outsider. 

Kamien and Zang (1993) consider a sequential model, consisting of the 

static model repeated. in a number of periods. The key insight is that the 

insiders' dilemma remains, although in a weaker form. In a game of two 

periods, a buyer still needs to pay D for the last ~ but he can buy the 

first finn for T. Thus, there ex:ists an equilibrium with merger to monopoly 

if, and only if, M ~ 2T + D. 

The primary purpose of this paper is to test a particular medlanism, 

namely Kamien and Zang's fonnalization of the insiders' dilemma, hut it 

also serves a broader aim. The paper is a first attempt to empirically dis­

criminate between the old exogenous and the new endogenous merger theory. 
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The former only focuses on how the merger c:hanges the insiders' profits in 

comparison to the outset. The latter , whic:h is an application of the theory 

of coalition fonnation, indicates that merger incentives are also affectecl by 

extemalities. We include different treatments where the profitability of the 

merger is constant, hut where the extemalities vro·y. Ifmerger frequencies in­

deecl vary with extemalities, this may be taken as support for the endogenous 

merger theory over the exogenous merger approach.. Even more broadly, our 

paper can be viewecl as one of the first attempts to empirically test the theory 

of coalition fonnation , since endogenous merger theory is an application of 

this field. 

2 Theoretical Predictions 

We will test the insiders' dilemma in two different environments. The fust en­

vironment cancerns sirmltaneous acquisitions (corresponding to Kamien and 

Zang, 1990), the second sequential acquisitions (corresponding to Kamien 

and Zang, 1993). We simplify Kamien and Zang's models in several ways to 

make them amenable to experimental testing. 

There are three players in our model of siIwltaneous acquisitions: Olle 

buyer and two sellers. At date Olle, the buyer makes an offer b, the same to 

both buyers. At date two, the sellers simultaneously and independently de­

cide whether to acx::ept or reject the offer. There are three possible outcomes 

in tenns of market structure. If both sellers reject, there is triopoly, and all 

players receive payoff T. If Olle seller rejects and the other accepts, there is 

duopoly. The buyer receives payoff D - b, the rejecting seller receives D and 

the accepting seller, b. If both sellers accept, there is monopoly. The buyer 
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receives payoff M - 2b and the sellers rec:eive b each.4 

Exactly as Kamien and Zang, we assume that a merger from triopoly 

to duopoly is not profitable, that is D < 2T. A merger from triopoly to 

duopoly exerts a positive extemality on the outsider, i.e. D > T. It is 

also assumed that mergers fram duopoly to monopolyand fram triopoly to 

monopolyare profitable, that is M > 2D and M > 3T. All these assumptions 

are consistent with simple oligopoly models. 

The equilibrium concept is a subgame perfect equilibrium. 

Proposition 1 ConsiLler the rrwdel of simultaneous acquisitions. If M -

2D > T, the buyer biLls b = D, both sellers accept the biLl, and there is 

merger to monopoly. If M - 2D < T, the buyer biLls b ::; T, both setlers 

reject the biLl, and the triopoly rernains. 

Proof: At date two, the equilibrium depends on the bid b. If b ::; T , rejection 

is an equilibrium. All players receive T . If b ~ D, acceptance is an equilib­

rium. To maximize his payoff, the buyer offers b = D. In this case, the buyer 

receives M - 2D and the sellers receive D. If b E (T, D), there are three 

possible equilibria at date two. There are two asyrmnetric equilibria in pure 

strategies requiring one seller to accept and the other to reject. There is also 

a synnnetric equilibrium in mixed strategies. The rest of this proof, however, 

demonstrates that the buyer will not bid b E (T, D) in equilibrium. First, 

consider the case of (asynnnetric) pure strategies. To maxirnize his payoff, 

the buyer offers b = T + 1. In this case, the buyer receives D - T -1. By offer­

ing b ::; T, inducing rejectian, the buyer can guarantee himself T > D - T-l. 

4 To simplify the analysis we a$ume that both mms in the duopoly (the merged mm and 
the outsider) earn the same profit. Although extreme, this a$umption is consistent with 
ahomogenous good Cournot oligopol)' with constant returus to scale. The a$Umption is 
not msential for the insiders' dilemma mechanism, however, and was also used by Kamien 
and Zang. 
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Second, consider the symmetric equilibriwn in mixed strategies, where the 

probability of acceptance is p = (b - T) / (D - T) E (0,1). The buyer's 

payoff is p2 [M - 2bJ + 2p (1 - p) [D - bJ + (1 - p)2 T. Assume first that 

M - 2b > T, then M - 2b > D - b (since b < D and merger from duopoly to 

monopoly is profitable, i.e. M> 2D), implying that b = D and monopoly is 

a better choice. Assume next that T > M - 2b, then T> D - b (since b> T 

and merger from triopoly to duopoly is unprofitable, Le. D < 2T), implying 

that b = T and triopoly is a better choice. QED. 

Consider next the model of sequential acquisitions. There are four periods 

with perfect information, and the buyer can only bid for one finn at a time. 

At date Olle, the buyer makes an offer bl to the first seller. At date two, 

the first seller accepts or rejects the offer and at date three, the buyer makes 

an offer b2 to the second seller. At date four, the second seller accepts or 

rejects the offer. If both sellers reject, there is triopoly, in which case all 

players receive payoff T. If seller i accepts and the other rejects, there is 

duopoly. The buyer receives payoff D - bi' the rejecting seller receives D and 

the accepting seller bi. If both sellers accept, there is monopoly; the buyer 

receives payoff M - bl - b2 and seller i receives bi ' 

Proposition 2 Consider the modd of sequential acquisitions. If M > D + 
2T, the buyer bids bl = T and b2 = D, both sellers accept and there is merger 

to rrwnopoly. If M < D + 2T, the buyer bids bl, b2 < T, both sellers reject 

and the triopoly remains. 

Proof: At date four, seller two accepts if, and only if, b2 ~ D (in case seller 

Olle acceptecl) or b2 ~ T (in case seller one rejectecl). At date three, the buyer 

offers b2 = D in case seller one acceptecl, since then M - bl - b2 > D - bl 

is maximizecl. In case seller one rejectecl, the buyer offers b2 < T since 
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D - b2 < T for all b2 2: T. At date two, seller Olle accepts if, and only if, 

bl 2: T. At date one, the buyer offers bl = T if M - T - D 2: T and bl < T 

otherwise. QED. 

Finally, we should moth'ate our key simplifications of Kamien and Zang's 

models. There are two distinct reasons why a profitable merger may not 

ocx::ur in Kamien and Zang's models. First, there is the insiders' dilennna 

and second, there is a coordination problem in the allocation of roles. Who 

shouId be the buyer and who should be the seller? This is not a trivial 

problem since different roles yield different payoffs. This is not, however, the 

problem on whidt Kamien and Zang have focused. Instead, they eliminate 

it by studying asymmetric equilibria where the roles are allocated to the 

finns as part of the equilibrium prescriptiOll. Since we only want to test 

for the importance of the insiders' dilennna, we also wish to eliminate this 

coordination problem in the experimental design. Since we cannot select an 

equilibrium, this is done by dtanging the rules of the game. In particular , we 

assign roles (buyer and seller) to the different finns as part of the description 

of the game. Kamien and Zang's models also contain a second coordination 

problem. Since the split of surplus is determined in the same way as in 

a Nash demand game, all prices between a buyer's valuation and a seller's 

reservation price oonstitute an equilibrium price. To eliminate this problem, 

we let sellers observe the bids before responding. 

3 Experimental Design 

The experiment consists of four treatments, summarized in Table l. Treat­

ments SinrT and SinrM ,concem the sinmltaneous aatuisition game and 

treatments Seq-T and Seq-M the sequential aatuisition game. In all treat-
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ments, M = 43.5 and T = 11.5 are held constant. Thus, the profitability 

of a merger to monopoly, that is M - 3T > 0, is held canstant throughout 

the experiment. We use the duopoly profit D as a controi variable. In the 

test treatments Sim-Tand Seq-T, the duopoly profit is sufficiently high for 

endogenous merger theory to predict that no merger occurs, even though a 

merger to monopoly is profitable. In the control treatmenis Sim-M and Seq­

M, the duopoly profit is sufficiently low for a merger to monopoly to occur 

according to endogenous merger theory. 

Table 1. Suwwary of treatments (T = 11.5, M = 43.5) 

Duopoly profit Sinmltaneous Sequential 

acxJU.isitions acquisitions 

High Treatment: Seq-T -
(D = 21.5) Prediction: Triopoly 

Moderate Treatment: Sim-T Treatment: Seq-M 

(D = 17.5) Prediction: Triopoly Prediction: Monopoly 

Low Treatment: Sim-M -
(D = 12.5) Prediction: Monopoly 

In the te3ts, we will inve3tigate if the occurrence of merger to monopoly 

differs significantly between different pairs of treatments, a te3t treatment 

and a controI treatment. The procedure for comparing the outcome in te3t 

treatments with the outcome in controi treatments ensure3 that the absence 

of mergers in Sim-T and Seq-T is due to the insiders' dilemma, and not to 

any other factors that are not part of endogenous merger theory. 

The appropriate null-hypothesis is the assertion whid:J. should be con­

sidered valid, unless evidence throws serious doubts on it. We let exogenous 
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merger theOl'Y pro vide the null-hypothesis for two reasons. Exogenous merger 

theory is the more established framework for analyzing mergers and it is also 

simpler than endogenous merger theory. The null-hypothesis is that there 

is no difference in the outcomes between any pair of treatments, since the 

profitability of merger to monopoly is the same in all treatments and since 

the exogenous merger theory asserts that ex:temalities are irrelevant.5 The 

alternative hypothesis is the assertion provided by endogenous merger theory. 

AJ:, indicated in Table 2, we perform three types of comparisons. 

Table 2: Summary of tests. 

Test Test treatment ControI treatment 

Simultaneous Sim-T Sim-M 

Sequential Seq-T Seq-M 

Simultaneous vs sequential Sim-T Seq-M 

In Section 4.1, we compare test treatment Sim-T with controI treatment 

Sim-M of the sinmltaneous game. In Sectian 4.2, we campare test treatment 

Seq-T with controI. treatment Seq-M of the sequential game. In both cases, 

the alternative hypothesis provided by endogenous merger theory is that the 

higher duopoly profit in the test treatments reduces finns' incentive to merge 

from triopoly to monopoly. Finally, in Section 4.3, we campare the simulta­

neous acquisition treatment Sim-T with the sequential acquisitian treatment 

Seq-M. In these two treatments, all profit parameters, including the duopoly 

SIt is not obvious what the predictions of exogenous merger theory are. The problem 
is that the exogenous merger theory analyzes each merger in isolation, while we allow 
several ~ble but mutually exclusive mergers. To reduce the problem of interpretation, 
we assume that all mergers, except merger to monopol)', are unprofitable. Furthermore, 
we interpEte the exogenous merger literature onl)' to posit that externalitie> do not matter 
for merger incentivES. An alternative would have been to use the stronger assertion that 
mergers oocar if, and onl)' if, they are profitable. 
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profit, are the same. This test will reveal if sequential acquisitions mitigate 

the insiders' dilemma, as suggested by endogenous merger theory. 

We planned to ron ten trials of each treatment. New subjects were used 

in every treatment. Groups of three subjects (Olle buyer and two sellers) 

were randomly formed in each trial, which means that each subject only 

participated in Olle trial where the subject only played the game Ollce. Since 

new subjects were used in each trial, we did not need to USEl random matching. 

Subjects fust played four rounds of practice without monetary rewards hut 

with feedback about the outcomes after each round. Each group remained 

the same in the real round and the practice rounds. The mernbers of the 

group were anonyrllOUS. 

The subjects were recruited from Stockholm University. An announce­

ment was posted at different places allover the University where people were 

told to send an e-mail to sign up for the experiment. The announcement 

contained infonnatiOll about a Olle-hour-experiment, induding 15 minutes 

for instmctions and 35 minutes for practice rounds, with a show up fee of 

SEK 50 (approximately $ 5) and the possibility of making more money. We 

asked for thirty-three people in eac:h treatment (induding three to cover for 

no-shows). The experiment was carried out in Swedish in March and April 

2001, pen-and-paper style. 

The procedure was as follows. A single dass room was used for each 

treatment. Participants were randomly given a number (1-30) to allocate 

their seats in the dass room. When all participants were seated, they received 

instructions, reproduced in Appendix A.1 for sinmltaneous treatments and 

Appendix A.2 for sequential treatments. After reading the instructions, each 

participant received a private answer fo~ also infonning the participant 

about his role (buyer or seller). 
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In the sinrultaneous treatments, eac:h huyer offered Olle bid on the reply 

fonn. Each bid was copied by the experimenter and distributed to two of 

the sellers. The bid was either rejected or accepted by the sellers on their 

reply fonn. Their answers were copied by the experimenter and distrihuted 

to the huyer and the other seller in the group. In the sequential treatments, 

the buyers first offered a bid to one seller and then, after all player had 

been infonned about the response (hut not the size of the bid), a possibly 

different bid to the second seller. After this single round, the participants 

could, anonymously, convert their individual profit into cash before leaving 

the class room. The profits were given in points in the experiment where 1 

point = SEK 10 (approximately $ 1). 

The huyers' bids are restricted to be non-negative integers, while all profit 

parameters (T, D and M) are non-integers. AB a result, players have strict 

incentives to follow the equilibrium recommendation, Le. there exists no node 

where a player is indifferent between his equilibrium action( s) and some other 

action. A maxinmn bid was introduced to ensure that no subject could lose 

money, including the show-up fee. 

4 Results 

4.1 Simultaneous 'IreatmeDts 

Treatments Sim-T and Sim-M concem simultaneous acquisitions. AB de­

scribed in Proposition 1, endogenous merger throry suggests a triopoly out­

come in the test treatment Sim-T, since buyers should offer a bid below the 

triopoly profit T = 11.5, and sellers should reject this bid.6 In the control 

6 According to the equihbrium the buyer should acually offer an even lower bid, i.e. b < 
D-T. However, the sellers reject all bids below the triopoly profit, T, in equih'brium. To 
simplify our analyse and make the buyer behavior correspondent with the seller behavior 
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treatment, Sim-M, the equilibrium outoome is monopoly, since buyers should 

bid just ahove the duopoly profit D = 12.5, and selIers should accept this 

bid. A complete description of the raw data is presented in Table 3. Due to 

no-shows, we could only ron nine trials in Sim-M. In all tables, hold indicates 

that behavior or outoome is consistent with the equilibrium in the relevant 

subgame. 

Table 3: Raw data for simultaneous acquisitioDS 

Sim-T 

Bid 15 14 13 13 12 11 8 6 6 O 

Seller Yes Yes Yes No Yes Yes No No No No 

Seller No No No No Yes No No No No No 

Sim-M 

Bid 15 14 14 13 13 13 12 7 O -
Seller Yes Yes Yes Yes Yes Yes Yes No No -
Seller Yes Yes Yes Yes Yes No No No No -

The first test investigates whether there are any differences between the 

treatments in terms of the resulting market strudure (triopoly, duopoly, or 

monopoly). Table 4 reports the market outcomes for simultaneous treat­

ments. 

we lump all the bids below T in this section and treat all these bids as an attempt to avoid 
an acquisition. 
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Table 4: Market outcomes for simultaneous treatments 

Treatment Monopoly Duopoly Triopoly Total 

Sim-T 1 4 5 10 

Sim-M 5 2 2 9 

Difference in frequency 0.456** -0.178 -0.278 -
(significance level) (0.0495) (0.3622) (0.2199) 

In treatment Sim-M, five trials out of nine (56 percent) resulted in a monopoly 

whereas only one out of ten (10 percent) in Sim-T. The last row pre3ents the 

difference between the two treatment frequencies (5/9 - 1/10 ~ 0.456). Al­

though the difference is not as extreme as suggested by endogenous merger 

theory, it has the predicted sign. There is more monopolization in Sim-M 

than in Sim-T. There is also a difference in the triopoly outcomes; in treat­

ment Sim-T five trials out of ten (50 percent) resulted in triopoly, whereas 

only two out of nine (22 percent) in Sim-M. This difference aLso has the 

predicted sign. 

The next step is to test if the differences between Sim-T and Sim-M are 

statistically significant. Since this and all subsequent tests concem two in­

dependent samples, with categorical data (monopoly versus triopoly), and 

since we will have few observations, the appropriate test is Fisher's exact 

test (Bradley, 1968). A peculiarity of this test, when there are more than 

two different outcomes (monopoly, duopoly, triopoly), is that the differences 

in the frequencies are investigated one by one. We start with the frequency 

of monopoly. 7 The null hypothesis is that the frequency of monopoly is the 

7To apply Fisher's exad test for 2x2 tables, the 3x2 table must be partitioned (see 
Bradley, 1968). When testing the difference in monopol)' frequency, one starts by compar­
ing the triopol)' and duopol)' outcomes. If there is no significa.nt difference between the 
t\vo treatments (10 percent level), the duopol)' and triopol)' observations are clustered to 
ae&te a 2x2 matrix (monopol)' vs. non-monopol)'). 
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same in Sim-T and Sim-M. The alternative hypothesis is that the monopoly 

frequency is larger in Sim-M than in Sim-T. The last row in Table 4 indi­

cates that the difference between the two monopoly frequencies (0.456) is 

statistically different from zero (Le. positive) at the five-percent level, using 

a one-sided test.8 Thus, we can reject the null hypothesis at the five-percent 

level. The difference in triopoly frequencies is not significantly different from 

zero. 

To a<X{uire a deeper understanding of merger incentives, we proceed to 

test if buyers and sellers conform to their equilibrium strategies, prescribed 

by endogenous merger theory. Note that even if the outcome in tenns of mar­

ket structure confonns to the predictions of endogenous merger theory, the 

strateg)1 pro:file may not. Conversely, insigni:ficant deviations from the equi­

librium strategies may result in significant deviations from the equilibrium 

outcome. 

Working backwards, we start by analyzing seller behavior. Since sellers 

:lind themselves in different subgames depending on the buyers' bids, we 

need to take the level of the bid into ac:x:ount. We divide bids into the 

three categories suggested by theory. Bids above the duopoly profit should 

be accepted and bids below the triopoly profit rejected. For bids between 

the triopolyand duopoly profits, theory does not deliver sharp predictions. 

There are three different equilibria in the subgame, two asymmetric pure 

strateg)1 equilibria and one symmetric equilibrium in mixed strategies. Table 

5 aggregates the sellers' behavior in treatments Sim-T and Sim-M. Overall, 

there were 12 bids above the duopoly level, 12 bids at the intermediate level, 

and 14 bids below the triopoly level. 

8The significance level is the probability that we would observe the actual outcome, 
or a more extreme outcome, given that the null hypothesis is true. In all tables, stars * 
(**) inclicate that the difference is statistically different from zero and thus, that the null 
hypothesis is rejected, with a 10 (5) percent level of significance. 
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Table 5: Seller behavior in simultaneous treatmeDts 

Bid Total Accept Reject Difference in acceptance rate (sig.) 

D < b 12 11 l 0.417** (0.034) 

T< b< D 12 6 6 0.429*' (0.021) 

b < T 14 l 13 -

Table 5 indicates that the sellers' behavior is determined by the level of the 

bid, as suggested by the equilibrium rec:ommendation. Out of 12 bids above 

the duopoly profit, 11 were accepted as prescribed by the equilibrium recom­

mendation. Out of the 14 bids below the triopoly profit, 13 were rejected as 

prescribed. 

The next step is to test if the sellers' behavior differs significantly due to 

the level of the bid. The last column of Table 5 oompares the acceptance 

rate in a given row with that in the following row. The acceptance rate was 

42 percent (11/12 - 6/12 ~ 0.417) higher for bids above the duopoly profit 

than for bids at the intermediate level. Similarly, the ac:ceptance rate was 

43 percent higher for bids at the intermediate level than for bids below the 

triopoly profit. Using Fisher's test, we nmst oonsider the two differences 

separately. In the case of the two top rows, the null hypothesis is that 

the acceptance rate is the same for bids b > D as for intermediate bids, 

T < b < D. The alternative hypothesis is that the acceptance rate is higher 

when b > D. 80th differences tum out to be significantly different from 

zero at the five percent level and thus, we reject the null hypothesis. The 

sellers' ac:ceptance rate is determined by the bid. In particular, to ensure 

acceptance, bids nmst exceed the duopoly profit rather than the triopoly 

profit, as suggested by endogenous merger theory. 
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Table 6 summarizes buyer behavior from Table 3. In treatment Sim-T, the 

equilibrium prescribes that buyers should bid below T to induce rejection. In 

treatment Sim-M, huyers should bid the smallest amount above D. In Table 

6, we have lumped all bids above the duopoly profit together since they all 

indicate an atternpt to monopolize the market. 

Table 6: Buyer behavior for simultaneous treatmeDts 

Treatment b< T T<b< D D <b Total 

Sim-T 5 5 O 10 

Sim-M 2 1 6 9 

Difference in frequency -0.278 -0.389 0.667** -
(significance leve!) (n.a.) (n.a.) (0.0031) 

Table 6 shows that the proportion of low bids (b < T) is higher in Sinr T 

than in SinrM (-0.278 ~ 2/9 - 5/10), and that the proportion of high bids 

(D < b) is higher in Sim-M than in Sim-T, as suggested by the equilibrium 

recommmdation. Fisher's exact test shows that the latter , hut not the former 

differmce, is statistically significant.'1 Hence, we reject the null hypothesis 

that the proportion. of high bids is the same in the test treatmmt Sim-T and 

the oontrol treatmmt Sim-M, in favor of the alternative hypothesis that the 

proportion of high bids is larger in Sim-M than in Sim-T. 

To sunnnarize the analysis of sinmltaneous treatmmts, we have found 

that all differmCffi have the predicted sign, hut that not all are statistically 

significant. 

"Given ou data, Fisher's test is not available for oomputing significance levels for the 
differences bEtween Sim-T and Sim-M in terms ofthe frequencies of low bids (b < T) and 
intermediate bids (T < b < D). For example, for low bids to be oompared with non-Iow 
bids (b > T) we have to cluster intermediate bids and high bids. This cannot be done 
however, since they are significantly different from each other. 
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Conclusion 1 In the simultaneous acquisition game, the duopoly profit af 

futs the beluJ,vior of both buyers mul seliers, and also the incidence of mo­

nopolization. In parlicular, monopolization is more difficult ulLen the duopoly 

profit is higher, as s'U!Jgested by endogenous meryer theory. 

4.2 SequeDtial TreatmeDts 

Treatments Seq-T and Seq-M concem sequential acxJ.uisitions. As described 

in Proposition 2, endogenous merger theory suggests a triopoly outcome in 

the test treatment Seq-T, since buyers should offer bids below the triopoly 

profit T = 11.5, and both sellers should reject their bids. In the controI 

treatment Seq-M, the equilibrium outcome is monopoly, since buyers should 

first bid just above the triopoly profit T = 11.5 (i.e. 12) and then just above 

the duopoly profit D = 17.5 (i.e. 18), and both sellers should acx:ept their 

bids. A complete description of the raw data is presented in Table 7. In 

treatment Seq-T, we only have eight trials due to no-6hows. 

Table 7: Raw data for sequential acquisitioDS 

Seq-T 

Bid l 13 13 13 13 12 11 4 O - -
Seller 1 Yes Yes Yes No No No No No - -
Bid 2 14 13 13 9 10 6 6 O - -
Seller 2 No No No No No Yes No No - -

Seq-M 

Bid 1 16 15 15 14 13 12 12 5 O O 

Seller 1 Yes Yes Yes No No No No No No No 

Bid2 16 15 8 16 5 3 2 3 5 1 

Seller 2 No No No Yes No No No No No No 
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The fust test inve'3tigate'3 whether there are any clifferences between treat­

ments in terms of the resultingmarket structure (triopoly, duopoly, or monopoly). 

Table 8 reports the market outcome'3 for sequential treatments. 

Table 8: Market outcomes for sequential treatments 

Treatment Monopoly Duopoly Triopoly Total 

Seq-T O 4 4 8 

Seq-M O 4 6 10 

Difference in frequency 0.000 -0.100 0.100 
-

(signincance level) (1.0000) (0.8158) (0.8158) 

The test treatment Seq-T seems to conform to endogenous merger theory, 

since subjects do not sucx:eed in monopo1izing the market. A potential expla­

nation for this is the insiders' dilemma. Unexpectedly, however, monopol)' 

clid not oocur in the controi treatment Seq-M either. Actually, the frequency 

of triopoly is even larger in Seq-M than in Seq-T (0.100 = 6/10 - 4/8). The 

null hypothesis, which entails no difference between the treatments in terms 

of market structure, cannot be rejected by Fisher's test in any of the three 

cases. This result casts doubts on the insiders' dilermna as a cause of failure 

to monopolize the market in sequential game'3. The lack of monopoly can, 

however, be explained when analyzing the strategie'3 of the player in more 

detail. 

The primar)' question is why there is so little ll101lopolization in Seq-M. 

ke the buyers' bids too low, or the sellers' demands too high? If anything, 

Table 7 shows that buyers have offered more than the equilibrium prescribes. 

However, same of the first sellers in Seq-M have rejected bids over T = 11.5, 

even though the equilibrium prescribes aa:eptance. If they had aa:epted a 

bid of for example 12, the bu)'er would (in equilibrium) have offered a bid 
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of 18 to the second seller and thereby monopolized the market. The retums 

would then have been 12 for seller 1 and 18 for seller 2. The equilibrium in the 

subgame after seller 1 rejects prescribes the buyer to offer a non-attractive 

bid to seller 2 and the triopoly would remain. Thus, all will receive 11.5. 

One potential explanati011 for the first sellers' high demands is faimess or 

perhaps envy. Seller 1 does not accept 12 if seller 2 gets 18. Seller 1 doe> not 

accept an unfair outcome. But what is fair? If there is merger to monopoly, 

fair might mean that the :finns split the surplus equally. In our treatments a 

fair bid would then be 43.5/3 = 14.5. Thus, a seller caring for fairness may 

accept bids aoove 14.5 and reject lower bids. As can be seen in Table 7, there 

is indeed a Olt-off point between 14 and 15 in the data for treatment Seq-M. 

The problem is that if the huyer has to pay 14.5 to the first seller, while still 

having to pay the duopoly profit to the second seller (the data suggests that 

the second seller demands the duopoly profit), the buyer would earn a higher 

profit by remaining in the triopoly. This may explain some of the failures to 

monopolize the market. In partirular, the three right-most buyers in Table 7, 

treatment Seq-M, do not seem to have attempted to aextuire the other finns. 

A potential explanation is that the buyers understood seller 1 's demand for 

faimess. 

The behavior of the four left-most buyers in Table 7, treatment Seq­

M, strengthens the fairness argument. They offered bids of at least 14 to 

the fust sellers. All hut O11e also tended to offer fair bids to the second 

sellers. This (out of equilibrium) behavior may indicate that they intended 

to monopollze the market with a fair split of the surplus. These four buyers 

may have been govemed by their own preferences for fairness, and not only by 

taking seller 1 's fairness considerations into account. They fall to understand, 

however, that the second sellers will use their bargaining power and demand 
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the duopoly profit. We do, however, still consider faimess to be an open 

question. Future work on this topic may folIo w the Unes suggested by Febr 

and Schmidt (1999).10 

One might ask why we do not discuss faimess in the sinmltaneous treat­

ments. The reason is that om data indicates that faimess is more important 

in sequential than in sinmltaneous treatments. This, in tum, may be ex:­

plained by the fact that the equilibrium only prescribes unequal payoffs to 

different sellers in the sequential treatments. It might be more surprising, 

that the sellers in the simultaneous treatments do not appear to have been 

concemed with the equality between buyers and sellers. Sellers conform to 

their equilibrium strateg)', even though the equilibrium in Sim-M gives the 

buyer a profit of 17.5, while the sellers only receive 13. This result differs 

fram experiments on ultimatum bargaining which, in the present contex:t, 

can be considered as an acquisition game with only one seller. A possible 

reasan for this difference is that in an acquisition game with two sellers, the 

first-mover advantage is not as pronounad. Sellers do receive a share of the 

surplus since the duopoly profit rather than the triopoly profit is the relevant 

threat point. 

CODClusioD 2 In the sequential acquisition ga~ profitable monopolization 

did not only /nil in the test treatment (with high duopoly profit) but also in the 

control treatment (with low duopoly profit). The data s'U{Jgests that fairness 

might be the reason for this. Mergers that should occur in equilibrium do not, 

since they require an unequal split of surplus. 

10 Additional treatments could be execu:tecl in many different ways to test the fairness 
hypothesis, e.g. Seq-3 with 0=12.5 where b=14.5 is fair but still profitable. However, tests 
of fairnESS is beyond this paper but we definitely encourage researcher to futher investigate 
in this hypothesis. 
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A related question concems how the roles are assigned. In our experiment, 

the roles of huyers, first-sel1ers and second-se1lers were randomly distrihuted. 

If these roles had insteacl been determined by historical profits or same other 

perfonnance indicator, giving rise to asymmetric strength, faimess consid­

erations might be weaker. It may be accepted that stronger (weaker) finns 

profit more (less) when each fum has deserved its role in the market. In 

reality, targets may also reject early offers, hoping to sell out later as a see­

ond seller. Suc:h waiting strategies arise in the dynamic acquisition game 

studied by Fridolfsson and Stennek (2000). These issues are left for future 

experimental work, however. 

4.3 Simultaneous vs. Sequential 

Finally, we should investigate if sequential acquisitions make monopolization 

easier as suggested by the endogenous merger theory. Table 9 provides a 

comparison between Sim-T and Seq-M, whic:h have equal profit parameters 

hut different timing in the acquisition procedure. 

Table 9: Market outcomes: simultaneous vs sequeDtial 

Treatment Monopoly Duopoly Triopoly Total 

Sim-T 1 4 5 10 

Seq-M O 4 6 10 

Difference in frequency -0.100 0.000 0.100 
-

(significance level) (0.5000) (0.6750) (0.8151) 

It is innnediately dear that there is no significant difference between the 

two treatmmts in tenm of the resulting market struciure. Monopolization 

fails in both treatments. This failure can only be attrihuted to the insiders' 

dilemma in SinrT, since merger is predicted in Seq-M. 
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5 Conclusions 

The purpose of this paper is to test the insiders' dilemma hypothesis in a 

laboratory experiment. Are profitable mergers to monopoly blocked because 

it is more profitable for individual :finns to unilaterally be outsiders? 

Our fust two treatments concem simultaneous acquisitions. Although 

the profitability of a merger from triopoly to monopoly is the same in both 

the test treatment and the controi treatment, the sellers' outside option is 

different since the duopoly profit is higher in the test treatment. There are 

significantly less mergers to monopoly when the duopoly profit (threat point) 

is high, as suggested by the insiders' dilemma hypothesis. Furthermore, data 

on the buyers' and sellers' strategies suggests that the duopoly profit is an 

important determinant of merger activity. 

The result that merger intensity is not only determined by profitabil­

ity, but also by externa1ities, can also be viewed as a rejeclion of exogenous 

merger theory in favour of endogenous merger theory. We should point out, 

however, that our test binges on Kamien and Zang's model of the acquisi­

tion process, while exogenous merger theory is silent on the details of the 

acquisition process. For this reason, further tests, using other models of 

the acquisition process sum as unstructured bargaining, would be welcome 

complements to our results. 

In the treatments conceming sequential acquisitions, monopoly outcomes 

were not observed either in the test treatment (with high duopoly profit) or 

in the controi treatment (with low duopoly profit). The failure to monopolize 

the market in the controi treatments indicates that the insiders' dilemma is 

not an appropriate explanation here. 

The data is consistent with the idea that the fust seller cares for fair­

ness and does not accept a lower payoff than an equal split of the monopoly 
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profit. But monopolization at suc:h high acquisition prices is unprofitable 

to the huyer. It might be questioned, however, if the faimess result is an 

artifact of the methodology of running a laborato1')T experiment with student 

subjects. Do real-world managers and shareholders care about faimess? Al­

though we cannot pro vide a conclusive answer in the present paper, we see 

no reason to exclude this possibility. Managers and shareholders might not 

use the term faimess, hut they do care about relative perfonnance. That is, 

managers and shareholders do not only care about the profit of their own 

~ hut also about their performance in relation to other firms within the 

same indust1')T. It is also interesting to note that Kamien and Zang (1993) 

probably anticipated the faimess result, saying that " ... it is not clear why it 

should be possible to persuade one owner to sell out first and profit less than 

the other owner who sells out later, and not vice versa." In the end, this is an 

empirical question and future experimental work on merger fonnation could 

test for faimess or relative perfonnance using the ideas of Fehr and Sdnnidt 

(1999). 
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A Instructions 

Originally, the instructians were written in Swedish. We include the instruc­

tians for the subjects participating in treatments Sim-T and Seq-M. For the 

other treatments, the duopoly profits must be dtangecl. 

A.l Simultaneous TreatmeDts 

You are about to participate in an experiment in economic decision making. 

The experiment will be repeated in 5 rounds. All bids and profits in the 

experiment are given in points. The first four rounds are practice rounds 

and will not give any points, that is, you cannot make any money from 

these. Only the outcome in the last round will give points transferable into 

money, where 1 point = SEK 10. No Olle, except the experimenter, will know 

the decisians and payoffs of other people participating in this experiment. All 

payments are financed out of a grant from Marianne och Marcus Wallenbergs 

98 



Stiftelse. You receive SEK 50 eadt as a show up fee. The experiment will 

last for about 30 minutes. 

People in this room will be divided into group:; of three. Each group 

contains Olle buyer and two sellers. You will be infonned of whether you are 

a seller or a buyer. The other two members of your group will be unknown 

to you. 

Here is what will happen. The sellers hold one asset each. The buyer can 

buy these assets from the sellers. One round is divided into two phases: 

Phase 1 The buyer offers one and the same bid to the two sellers. 

Phase 2 The sellers receive the bid and accept or reject H. No seller 

can observe the decision of the other seller before he/she 

makes his /her own decision . . . The bld nmst be an mteger, lllll1llUlUU O and maxmnnn 22. 

How many points you receive will be determined by the following: 

Buyers 

Bought Your profit 

2 43.5-2*your bid (you have to pay the bid to eadt of the sellers) 

1 17.5-your bid (you have to pay the bid to the accepting seller) 

O 11.5 
Hence, how many pomts you will recelve as a buyer depends on how many 

assets you have bought and how :nm.ch you have paid for them. 

Sellers 
Your answer Your profit 

Yes You receive the bid. 

No Your payoff depends on the other seller: 

1. If the other seller also rejects = 11.5 

2. If the other seller accepts = 17.5 

Hence, how many pomts you will recelve as a seller depends on your own 
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decision and the decision of the other seller (if you reject). 

After one round, we will observe your choices and announce your payoffs. 

Do not talk to the others and make sure that no one can see the choices you 

make on the reply form or your type (buyer or seller). 

How many points you receive can also be illustrated in the following payoff 

matrix for buyers, offering a bid = b: 

The buyer's matrix 

Seller 2 

Yes No 

Seller l Yes 43.5-2b 17.5-b 

No 17.5-b 11.5 
How many pomts you receIve can also be illustrated in the following payoff 

matrix for sellers, receiving a bid = b: 

The seller's matrix 

Answer of the other seller 

Yes No 

Your answer ~:II--1-7 b_.5--+--1-~-.5--l 
A.2 Sequential Treatm.ents 

/ /The :first two paragraphs are identical to the simultaneous instruction. / / 

Here is what will happen. The sellers hold one asset eac:h. The buyer can 

buy these assets from the sellers. However, it is only possible for buyers to 

buy one asset at a time, ac:mrding to the following: 
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Phasel The buyer offers Olle bid to seller 1. 

Phase 2 Seller 1 receives the bid and may accept or reject it. 

Phase3 Buyer and seller 2 are infonned about the response of seller 1. 

Phase 4 The buyer offers a bid to seller 2. 

Phase 5 Seller 2 receives the bid and accepts or rejects. 
. . The bld nmst be an mteger, Il1lllUllllIll O and maxmmm 22 . 

How many points you receive will be detennined by the following: 

Buyers 

Bought Your profit 

2 43.5-bidl-bid2 (you have to pay the bids to each of the sellers) 

1 l7.5-your bid (you have to pay the bid to the accepting seller) 

O 11.5 

Hence, how many pomts you will rElCelve as a buyer depends on how many 

assets you have bought and how nmm you have paid for them. 

Sellers 

Your answer Your profit 

Yes You receive the bid. 

No Your payoff will depend on the other seller: 

1. If the other seller also rejects = 11.5 

2. If the other seller accepts = 17.5 . Hence, how many pomts you will rElCelve as a seller depends on your own 

decision and the decision of the other seller (if you reject). 

After each round, we will observe your choices and announce your payoffs. 

Do not talk to the others and make sure that no one can see the moices you 

make on the reply form or your type (buyer or seller). 

How many points you receive can also be illustrated in the following payoff 

matrix for buyers, offering the first bid = bl and the second bid = ~: 
The buyer's matrix 
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Seller 2 

Yes No 

Seller 1 Yes 43.5-b.-~ 17.5-b. 

No 17.5-~ 11.5 
How many pomts you receJ.ve can also be illustrated in the following payoff 

matrix for sellers, rec:eiving a bid = b: 

The seller's matrix 

Answer of the other seller 

Yes No 

You answer 
:: 1r----1-7-:--+--1-~-5--i 
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1. INTRODUCTION 

History contains many colorful examples where speculative trade in some commodity 

or financial asset generated a phase of rapidly increasing prices, followed by a sudden 

collapse (see e.g. Chancellor, 1999 or Kindleberger, 2001). One famous case cited by many 

economists (see Garber 1990, pp. 36-37 for references) is the Dutch "tulipmania" of the 

1630s. The prices of certain tulip bulbs reached peaks in excess of several times a normal 

person's yearly income, and then suddenly lost almost all value in February 1637 (see Dash, 

1999). In more recent times, we have the development of the NASDAQ share index up till 

March 2000, and the subsequent dramatic loss of value in that market. 

It is hard to describe such developments in other than bubble-crash terms, where the 

term "bubbie" is meant to suggest that prices exceed the traded asset's "fundamental" value. 

Commentary often invokes terms suggestive of folly or hysteria, like "mania", "panic", or 

(Alan Greenspan's) "irrational exuberance", as in the titles of Kindleberger's (1994) and 

Shiller's (2000) books on the topic. However, it is difficult to establish empirically the degree 

(or nature) of "the madness of the market" , because it is hard to pin down what is the 

fundamental value of an asset. In fact, skeptics have called to question the bubble-crash 

description, arguing that what at first glance appears like a bubble-crash hype at eloser 

scrutiny becomes explicable with reference to fundamentals. See, e.g., the work of Peter 

Garber (1989,1990,2000).1 

1 One example of a fundamental explanation could be tbat present value calcuJations are very sensitive to 
disCO\lllt factors, so sudden shifts of interest rates may create dramatic shifts in valuation. Garber (1990; see p. 
35) mentions several other fundamental explanations: "the perception of an increased probability of !arge 
retums [which l might be triggered by genuine economie good news, by a convincing new economie theory 
about payoffs or by a fraud la\lllched by insiders acting strategica11y to trick investors. It might also be triggered 
by lIIlinformed marlet participants correctly inferring changes in the distribution of dividends by observing 
price movements generated by the trading of informed insiders." Re adds: "Wbile some of these perceptions 
might in the end prove erroneous, movements in asset prices based on them are fundamental and not bubble 
movements." 
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A strong case against this view, or at least a case for the independent relevance of 

bubble-crash phenomena, can be articulated with reference to results obtained by 

experimental economists. In a classic paper, Smith, Suchanek & Williams (1988) report 

results from several laboratory fmancial markets. In the settings they consider it is pretty 

clear what the fundamental value of the assets traded should be. The experimenters controi 

both the (stochastic) dividend process and the time span of the assets, and this information is 

made public so that valuations can be derived by backward induction. Yet, in the 

experiments, bubble-crash phenomena are frequent and strong. This suggests drawing an 

analogy: bubbles and crashes may be relevant in financial markets since they are relevant in 

the lab. 

Several subsequent papers have corroborated the Smith et al findings. 2 Lei, Noussair & 

Plott (2001, p. 831) summarlze the evidence, and explain how the observed bubble-crash 

phenomena seem robust with respect to a variety of manipulations. They do, however, point 

out that bubbles can be eliminated if the trading subjects are experienced: "The only 

manipulation that has been shown to reliably eliminate bubbles and erashes is prior 

participation in at least two sessions in the same type of assets market". 1bis interesting 

finding does not, however, detract that mueh from the lab-reality analogy. In most 

experimental sessions that have been run either none or all subjeets were experienced, but in 

non-laboratory financial markets there is likely to be a mixture of experienced and 

inexperienced traders. Although Smith et al (1988) and Peterson (1993) ran a few markets 

with a mixture of inexperienced and experieneed subjects, the issue of heterogeneity of 

experienee levels was not the main foeus of these studies and was not systematieally 

2 See King, Smith, Williams & Van Boening (1993), Peterson (1993), Van Boening, Williams & LaMaster 
(1993), Porter & Smith (1995), Fisher & Kelly (2000), andLei, Noussair & Plott (2001). 
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explored.3 It is thus natural to seek deeper insights regarding what happens in the lab if there 

is a mixture of experienced and inexperienced traders. Does it take many, or only a few, 

experienced traders for bubble-crash patterns to vanish? Believers in the analogy between 

laboratory and other fmancial markets may be curious. Such curiosity has inspired this study! 

We examine laboratory financial markets with a mixture of experienced and 

inexperienced traders. We consider two treatrnents with different proportions of experienced 

traders. The setup is as follows: Six subjects trade in three successive market rOlDlds and gain 

experience. In a fourth rOlDld, depending on the treatrnent, /wo or Jour experienced subjects 

are replaced by inexperienced subjects. 

We consider these two treatments because ifbubbles and crashes occur or vanish in an 

environment with a mixture of experienced and inexperienced traders, then it is interesting to 

leam something about how many experienced or inexperienced traders this takes. The issue is 

related to the literature on "noise-trading" in financial markets (see e.g. De Long, Shleifer, 

Summers & Waldmann, 1989, 1990; Palomino 1996; Abreu & BflDlllermeier 2002). How 

many irratiOllal noise-traders does a market need to work very differently from a market 

without noise trading? Our lab markets may be viewed as Olle particular test-bed for this 

issue, given that one adopts the view that the inexperienced subjects of the design may be 

regarded as noise-traders. 

The introduction so far (and the abstract) has been wrltten in an ex ante mode, 

describing the motivation for our study such as it appeared to us beJore we ran the 

experiment. We have not yet mentioned any results. At this point we wonld like to invite you, 

3 Kmg et al (1993) performed a related test, but instead of using a mixed experience population thcy let some 
"insiders" read Smith et al (1988) in preparation for the experiment. The bubbles remained, except in a market 
that allowed for short-selling. For a completely different game, mixed-experience conditions similat to ours are 
examined by Slonim (2002). Some features ofhis and om results are similar. We discuss this in section 3.3. 
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our reader, to test your strategic and financial intuition by guessing the results, before we 

report them: 

Quiz: It is known from previous research that in markets where no traders are 
experienced bubble-crash pricing patterns are common, and that in markets where all 
traders are experienced, bubble-crash pricing patterns tend to vanish. We consider 
markets where, respectively, one third or two thirds of the traders are experienced. For 
which ofthese markets do you think the bubble-crash pricing pattems vanish? 

You may find it interesting to compare your answer to the answers we received at the 

2002 meeting of the Economic Science Association in Tueson, Arizona. In the session where 

we presented our paper about thirty participants ventured aguess. Three of them guessed that 

having one third experienced traders is enough for bubbles to vanish. One of them guessed 

that it takes two thirds experienced traders for bubbles to vanish. The remaining vast majority 

guessed that both markets typically would exhibit bubble-crash pricing patterns. 

Bear with us for a few more pages and we shall report the actual results in due course. 

Section 2 spells out the design; section 3 reports results; section 4 concludes. 

2. DESIGN & TESTING PROCEDURES 

We consider markets in which assets that generate stochastic streams of dividends are 

bought and sold. An asset has a finite life of ten periods. In each period it pays a dividend of 

o or 20 cents, with equal probability. Trade takes place in each period, before dividends are 

determined. The dividend process coupled with a backward inductive argument defines time-

dependent theoretical asset values. Our main interest lies in comparing actual pricing in the 

lab to these theoretical values, controlling for the experience levels of the traders. The rest of 

this section decribes our approach in detail. 
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The experiment was conducted in October 2001 at the Laboratory for the Study of 

Human Thought & Action at Virginia Tech. The subjects were lUldergraduate students with 

no previous experience in any similar experiment. 

We used the double auction environment of the z-Tree software.4 Double auction 

markets mimic the key features of stock exchange markets. Since the pioneering work of 

Smith (1962, 1964), they are known to possess extraordinariIy competitive properties.s 

Each market involved six traders, who could both buy and seII assets, and lasted for ten 

distinct two-minute trading periods. Trade was denominated in US cents. Before a market 

opened, haIf of the subjects, i.e. three subjects, each started with a cash endowment of 200 

cents and six assets; the other haIf each started with 600 cents and 2 assets. Each asset held at 

the end of a trading period paid a dividend of either O or 20 cents, with equal probability for 

each ofthese two outcomes. A trader's cash holding at any point in time differed from his or 

her cash endowment by accumulated capital gains or losses via market trading, and 

accumulated dividend earnings via asset units held in inventory at the end of each trading 

period. 

Since the expected dividend in each period is 10 cents (= Yl x O cents + Yl x 20 cents), 

the expected monetary value of holding an asset is 10 cents for each of the remaining periods. 

Assuming risk-neutrality, one may calculate a theoretical value of the asset by backward 

induction. We shaII refer to this value as the .fundiJmental value. In the last period, the 

fundamental value is 10 cents. If traders anticipate that this will be the trading price in the 

last period, then with two periods remaining the price should be 20 cents (2 periods x 10 

cents per period). If traders anticipate this, then with three periods remaining the price should 

4 See Fischbacher (2003) for a description of the software. 

s Plott (1989; section 3.1) and Holt (1995; especially sections V.D and VII.B) survey the experimental double 
auction market literature. 
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be 30 cents, etc. Using this logic it is evident that the fundamental value of an asset with k 

periods remaining is k x 10 cents. A bubble obtains ifprices in some period are considerably 

higher than the fundamental value. 

The experiment includes two treatments, each of which involves four consecutive 

markets. In the following, we shall talk in terms of four different rounds. Note the distinction 

between rooods and periods; a roood (being a market) consists of ten periods. In both 

treatments, rooods 1-3 retain the same six-subject groupings so that these subjects gain 

experience over these rooods. Previous research has indicated that three rooods of repetition 

is sufficient for bubbles to virtually vanish. The treatments differ only in terms of who 

interacts in roood 4, and our treatment variable concerns the introduction of inexperienced 

subjects in this roood. Depending on treatment, two or four experienced subjects that had 

participated in the first three rooods were randomly selected, removed, and replaced by the 

same number of inexperienced subjects.6 We shall name our two treatments in terms of the 

share of experienced traders in the fourth roood, referring to the 'Yl-EXPERIENCED and v,-

EXPERIENCED treatments. 

Let the notation t-exp mean that a subject has t previous rooods trading experience. 

Table 1 shows the experience level for the subjects in all the rooods and treatments. For 

example, in the fourth roood of the 'Yl-EXPERIENCED treatment there were four 3-exp subjects 

(that hence had three previous rounds trading experience), and two O-exp subjects (that hence 

had no previous rooods trading experience) in the market. 

6 The same munber of su~ects from each initia1 endowment dass (with 200 cents and six assets or with 600 
cents and 2 assets) were replaced. 
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T ABLE : xpenence 1 E 1 . th eve sm e two treatments 

Round 
Treatment 1 2 3 4 

O-exp l-exp 2-exp 3-exp O-exp 
%-EXPERlENCED 6 6 6 4 2 
Y,-EXPERIENCED 6 6 6 2 4 

At the start of each session we read through the instructions (reproduced in the 

Appendix) for all of the subjects, and then let them play one two-minute practice period. The 

subjects then made a draw from a box of chips; six chips implied that the subject was seated 

at a computer, while the other chips (two or four of them, depending on treatment) implied 

that the subject was sent to another room. The subjects who went to the other room would 

participate in the fourth round as inexperienced traders, and they had to wait (approximately 

one hour) until the others had completed their three rounds oftrading. 

We faced the problem of what to do with the waiting subjects. Our objective was that 

they should be reimbursed, not be bored, not be allowed to communicate, not interact in some 

other market, in fact not even strategically interact at all We instructed them to complete as 

much as possible of a crossword puzzle, without communicating to anyother subjects. For 

this task they were paid a fixed amount of $10. 

At the end of the experiment participants were privately paid, in cash, the amount of 

their final cash holdings from each round in addition to the show-up fee of $S. Each session 

(four rOlmds) lasted for approximately 2 hours and 30 minutes. The expected earnings for a 

subject participating throughout all the four rounds were on average $37, including the show-

up fee. 

We foens primarily on comparlng pricing in the rounds 1 and 4. We are interested in 

whether mixed-experlence markets behave like inexperienced markets. Does the entry, in 

round 4, of inexperlenced traders cause the pattern of pricing to resemble a first round 

market. In particular, do bubble-crash phenomena "return"? The null hypothesis is that 
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rounds l and 4 are similar; the alternative hypothesis is that prices in round 4 are c10ser to 

fundamentals. 

If the alternative hypothesis is relevant, we can gain some further insight into how 

"fundamental" the fourth round mixed experience market is by comparing it to the third 

round market consisting solely of traders with considerable experience. As mentioned above, 

previous research has indicated that if a market is thrice repeated, this is sufficient for 

bubbles to virtually vanish. Dur experienced traders start round 4 with the corresponding 

experience level. 

We also make comparisons of additional market characteristics other than pricing 

(volatility, trade volmne, opening bids, earnings differences), in order to leam as much as 

possible aOOut the impact of mixed experience of traders on market outcomes. 

We run five sessions of each treatment, which is more than in most previous bubble­

experiments. Five is a large enough nmnber to allow us to take a somewhat conservative 

statistical approach and count one session as one observation. Observations come costly, but 

each data point has a high degree of independence and there is still enough data to make 

hypothesis testing meaningful if one is willing to settle for moderate significance leveis. The 

appropriate statistical tool for our significance testing is the permutation test for paired 

replicates. This is a nonparametric statistical test used for comparisons in dependent two­

sample cases (see, for example, Siegel & Castellan (1988) for a detailed description). The 

test has power-efficiency of 100 percent because it uses all of the information in the sample. 

Now you know the details of the design. Do you wish to revise the guess you made for 

the quiz in section l? 
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3.RESULTS 

In sections 3.1 and 3.2 we report our results on price formation for each of our 

respective treatments. Section 3.3 presents a bundle of complementary results regarding 

volatility, trade volume, opening bids, and earnings ditIerences. 

3.1 Pricing in the %-EXPERIENCED treatment 

Before we report our results in a more systematic fashion, it is intriguing to tirst visit a 

particular session as a case study of sorts. 1hls may enhance the intuitive understanding of 

the setup. We shall get back to whether the results exhibited are typical. 

Figure 1 presents the evolution of prices in one particular session, out of the flve we ran 

for this treatment. 

[Insert Fig. 1 here] 

As seen in Figure l, in the tirst two rounds the market exhibits a distinct bubble (with 

prices at times exceeding twice the fundamental price), but in round 3 trading prices are fairly 

close to the fundamental values. When we introduce two inexperienced subjects in round 4, 

there is little indication that a new bubble occurs. The prices are weil below those in round 1. 

In fact, the prices in round 4 seem to iit the fundamental values just as weil as the prices in 

round 3. (End of case study!) 

We now move to formal statistics based on the entire data set. We shall evaluate the 

goodness-of-iit between observed and fundamental values using the Haessel-}?2 statistic, 

which is appropriate since the fundamental values with which we compare are exogenously 
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given (by backward induction on the expected dividend).7 The Haessel-.R2 takes values 

between O and 1, where 1 is a perfect fit. Therefore, as trading prices conform to the 

fundamental values, the Haessel-R2 approaches 1. Table 2 reports Haessel-R2 values for the 

five sessions. 

TABLE 2' Goodness-of-fit in 'l3-EXPERIENCED treatment 

Session Round 1 Round 2 Round 3 Round 4 

1 0.014 0.290 0.239 0.001 

2 0.082 0.256 0.806 0.924 

3 0.822 0.856 0.903 0.925 

4 0.268 0.311 0.772 0.868 

5 0.582 0.270 0.541 0.954 

Our main interest is to examine differences between rounds 1 and 4, comparing how 

weil trading prices conform to fundamental values in inexperienced and mixed-experience 

markets. From Table 2 we observe that the goodness-of-fit increases in all but the first 

session. 8 Overall, we can reject the null hypothesis of a similar fit in the two treatments at 

reasonable significance levels (p=0.063). Therefore, a market with a two thirds majority of 

experienced traders is trading eloser to fundamental values than a market where every trader 

is inexperienced. 

We also wish to get some grip on how much eloser. We evaluate this by comparing 

round 4 prices to round 3 prices. Recall that the received wisdom is that bubbles virtuaily 

vanish by the third time a market is repeated. We find that the entry of the inexperienced 

traders in round 4 does not affect prices relative to the outcome in round 3. The null 

7 By conttast, the standard R' measure considers goodness-of-fit between a set of data points and a regression 
line endogenously generated fram those points. 

8 In session 1, the Haessel-R2 starts and ends very low. Prices actually increase across the ten periods, apattern 
opposite to the ftmdamental. We suspect same subjects in this session did not lDlderstand the market 
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hypothesis of a similar gOOllness-of-fit in rOlmds 3 and 4 (against the alternative hypothesis 

of a better fit in round 3) earmot be rejeeted (p=0.719). With two thirds experieneed traders, 

priees are as elose to the fundamental priee as in a thrice-repeated market (i.e., a market 

consisting solely of traders with eonsiderable experience). 

Overall, the prices illustrated in Figure 1 tum out to be rather typical for the 2;3-

EXPERIENCED treatrnent. We propose the following: 

Main result in the %-EXPERIENCED treatment: Bubble-crash prieing phenomena do 
not occur in a market containing a majority of experienced subjects. 

3.2 Pricing in the %-EXPERIENCED treatment 

The results from section 3.1 naturally raise the question of whether bubble-crash 

pricing patterns occur if the experienced subjects are in the minority. We next report on our 

second treatrnent where, in round 4, we mix four inexperienced and two experienced traders. 

Table 3 reports Haessel-K' values for the five sessions. 

TABLE 3' Goodness-of-fit in V,-EXPERIENCED treatrnent 

Session Round l Round 2 Round 3 Round 4 

l 0.895 0.948 0.986 0.978 

2 0.834 0.976 0.969 0.951 

3 0.065 0.395 0.296 0.027 

4 0.002 0.134 0.123 0.118 

5 0.112 0.217 0.773 0.799 

The goodness-of-fit increases in all but the third session (again an outlier!). Just as 

before, we can reject the null hypothesis of a similar fit between rounds l and 4 at 

reasonable significance levels (p=O.063). A market with a minority of experienced traders is 

also trading eloser to fundamental values than a market without experienced traders. 
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How much eloser? Again, we evaluate this by comparing round 4 prices to round 3 

prices. We find that the entry of the inexperienced traders in round 4 does not affect prices 

relative to the outcome in round 3. The null hypothesis of a similar goodness-of-fit in rounds 

3 and 4 (against the alternative hypothesis of a better fit in round 3) cannot be rejected 

(p=0.281). We propose the following: 

Main result in the l!,-EXPERIENCED treatment: Bubble-crash pricing phenomena do 
not occur in a rnarket containing a minority of experienced subjects. 

3.3 Additional results 

So far we have only looked at market prices, but other characteristics of the market may 

differ between rounds. In this section we report results conceming volatility, trade volumes, 

market openings, and eamings differences. 

Volatility 

Does the volatility of prices vary with the experienee composition in the market? Table 

12 presents the standard deviations ofprices for each of the sessions. 

TABLE 4: Market Volatility 

%- EXPERIENCED TREA TMENT %-EXPERIENCED TREATMENT 

SESSION Rl Rl R3 R4 Rl Rl R3 R4 
1 19.3 8.1 10.5 8.8 32.3 28.7 30.6 34.5 
2 31.0 53.7 59.1 45.7 38.8 42.8 46.9 22.4 
3 14.3 16.4 19.1 19.1 17.4 6.2 5.5 11.9 
4 8.2 20.3 30.8 39.6 9.8 9.5 9.7 18.1 
5 12.6 6.1 14.3 26.8 23.7 31.6 28.1 14.2 

Averalle 17.1 20.9 26.8 28.0 24.3 23.8 24.2 20.2 
p-value: 

0.937 0.188 
Rl=R4 
p-value: 

0.813 0.500 
R3=R4 
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The mill hypothesis of the same volatility in r01mds l and 4 cannot be rejected in either 

treatment (p=0.937 and p=0.188, as indicated in Table 4); the mill of the same volatility in 

rounds 3 and 4 cannot be rejected in either treatments (p=0.813 andp=0.500). To summarize: 

Result on Volatility: Markets where traders have a mixture of experienee levels 
exhibit the same price volatility as mark et s where all traders are inexperienced, and as 
markets where all traders are relatively experienced. 

Trade Volume 

Our findings on pricing suggest that there is no considerable difference between mixed-

experienee markets (rmmd 4) and markets where all of the traders are experienced (round 3). 

However, we find significant differences between the mixed-experience markets and markets 

where all of the traders are inexperienced (round l). Do analogous results carry over to trade 

volumes? Table 5 presents the trade volumes from all of our ten sessions (counting any asset 

changing hands in any period as one unit of trade.) 

TABLE 5' Volume of Trade 
%-EXPERIENCED TREAmENT %-EXPERIENCED TREA mENT 

SESSION R1 R2 R3 R4 Rl R2 R3 R4 
1 170 189 130 162 74 63 61 87 
2 93 68 47 82 82 48 45 151 
3 120 169 137 165 185 124 124 86 
4 107 66 64 38 155 90 63 102 
5 133 105 50 81 171 132 125 248 

AveraJ!e 124.6 119.4 85.6 105.6 133.4 91.4 83.6 134.8 
p-value: 

0.125 0.438 
R1=R4 
p-value: 

0.063 0.094 
R3=R4 

Our results on trade volumes are not analogous to those on prices. There is little 

evidence of differences in the volume of trade between rounds 1 and 4 in either treatment 

(p=O.125 and p=0.438), but there is such a difference between rounds 3 and 4. In both of the 
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treatments, the null hypothesis of the same number of trades in rounds 3 and 4 is rejected at 

reasonable significance levels (p=0.063 and p=0.094), in favor of the alternative hypothesis 

of alarger number of trades in round 4. Dur frnding: 

Result on Trade Volumes: The trade volume in mixed-experience markets is as high 
as in markets where all traders are inexperienced, and is greater than in markets where 
all traders are relatively experienced. 

This result made us curious. Is it the experienced or the inexperienced traders who are 

responsible for the increased trade in round 4? The data shows that both categories have 

sirnilar trade volumes. It seems like the experienced traders tried to exploit the inexperienced 

traders, and that in this process the trading volume increased.9 

Market Openings 

Who takes the initiative in the mixed-experience markets? That is, who is first 

to enter the market and propose a trade? To answer this question we look into the data in 

round 4, where traders have mixed experience, for all of the sessions. In the beginning of 

rOlmd 4 of each session, i.e. the first seconds of period 1, we observe who first offers a bid or 

makes an ask (not necessary irnplying a trade). These "market openings" are made visible on 

the screen for all traders. 

It tums out that no inexperienced trader was ever the first to enter in period 1, in anyof 

the ten sessions. In the %-EXPERIENCED we did not observe any inexperienced trader as 

second enterer either. 

In the Y3-EXPERlENCED treatment two of the six traders are experienced Assurning 

random entering, the probability that all traders first entering period 1 are experienced in all 

of the five sessions of this treatment is (2/6)5, which is less than 0.005. The corresponding 
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probability that all first and second traders are experienced is 0.017 (",,(4/6)10) in the 2/,_ 

EXPERIENCED treatment. We conc1ude that random entering can be rejected in both 

treatments. 

Result on Market Openings: Experienced traders always open the market. 

Earnings Differences 

Do differences in experience generate differences in earnings? One may suspect that in 

a mixed-experience market the experienced traders somehow manage to take advantage of 

the inexperienced traders, the ''fresh meat" that just entered. We begin our test of this "fresh 

meat" conjecture by surnmarizing the average fourth round earnings in Table 6. 

ABLE : T 6E arnmgs 
Averale Earnings for One Subject 

Subject type Yl- EXPERIENCED treatJnent Yl- EXPERIENCED treatJnent 
Inexperienced $6.45 $6.97 
Experienced $8.53 $9.10 

p-value: 
same eamings 0.048 0,075 

The average expected eaming in each round is $8 (by design), but the realized 

eamings may deviate from S8 depending on the realizations of the dividends. As seen in 

Table 6, on average the experienced traders earn more, and the inexperienced traders less, 

than $8. In the %-EXPERIENCED treatment, 3 out of 10 inexperienced traders and 13 out of 20 

experienced traders earned above $8. In the Yl-EXPERIENCED treatment, 6 out of 20 

inexperienced traders versus 7 out of 10 experienced traders eamed above the expected 

average. 1O 

9 This motivation was mentioned by many subjects during the debriefing after the experiment. 

10 An additional inexperienced subject eamed exactly $8.00 in the Yl-EXPERIENCED tIeatment. 
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Statistical tests cOnIrrm that this picture is systematic. We use unparred t-tests to 

examine the hypothesis that mean earnings are the same for each trader category, and reject 

the hypothesis for each treatment at reasonable significance levels (p=0.048 in the y,­

EXPERlENCED treatrnent; p=O.075 in the Y3-EXPERlENCED treatment). The "fresh meat" 

hypothesis is thus supported. 

Result on Earnings: Experienced traders eam more than inexperienced traders. 

It is interesting to compare this result to recent findings by SlonUn (2002), who studies 

the nature ofmixed-experience interaction in so-called "beauty contest games". Re finds that 

inexperienced persons do not condition therr behavior on therr co-players' experience levels, 

but leam to do so as they gam experience. In Slonirn's design, experienced players have 

higher earnings than inexperienced ones. His findings rhyme weIl with ours. 

4. CONCLUDING REMARKS 

Are prices in financial markets driven by irrational exuberance or market 

fimdamentals? The outlook varies among scholars, but it is hard to determine the truth 

because fimdamental values are usually not observable. In this connection experiments may 

be useful. Fundamental values may be induced and compared to actual prices in laboratory 

markets. The flip side of such "wind-tunnel" experimenting is obviously that one sirnplifies 

or abstracts from certam aspects of non-Iaboratory markets. One may still hope that the 

laboratory results give insights about the "real" world. 

The analysis of laboratory asset markets, starting with Smith et al (1988), has shown 

that bubble-crash pricing patterns tend to occur if none of the market participants are 

experienced, while prices are elose to fimdamental values if all of the participants are 

reasonably experienced. The starting point of our investigation is that this work provides a 

121 



somewhat incomplete analogy to non-Iaboratory financial markets, where there is likely to be 

a mixture of experienced and inexperienced traders. 

We investigate experimentally how the share of experienced traders in double-auction 

asset markets affects pricing and other trade characteristics. We consider markets where, 

respectively, one third or two thirds of the traders are experienced. In either of the se mixed­

experienee markets bubble-crash pricing patterns were not common. Many researchers will 

probably find this result surprising, as suggested by the fact that almost all participants at the 

2002 ESA meeting in Tueson (and in fact also at other presentations later on) guessed that 

bubble-crash pricing patterns would be common in both treatments (cf. the results mentioned 

toward the end of our introduction). 

It is time to admit that we were surprised too. When we designed our experiment, we 

expected to corroborate the finding that bubble-crash pricing pattems are robust with respect 

to a long list of variations. However, we show that this list does not extend to mixed­

experience markets. Our results therefore support the fimdamentalist position. 

This does not mean that mixed markets fimction just as markets where all traders are 

experienced. The number of trades increased when inexperienced subjects entered the 

market, and even though the market prices stay pretty much in line with fimdamentals there is 

a differenee in the earnings of the different subject categories. The experienced subjects fare 

better than the inexperienced ones. 

These results stands in some contrast also to the literature on "noise-trading" in 

financial markets (see, e.g., De Long et al. 1989, 1990; Palomino 1996; Abreu & 

Brunnermeier 2002), which examines how the presence of a small portion of somehow 

irrational traders influences market outcomes. The wisdom seems to be that the effect can be 

drarnatic, causing significant deviations from fundamental pricing and in some cases even 

allowing the noise-traders to make more money than the other traders. However, if one 
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adopts the view that the inexperienced subjects of our design may be regarded as noise-

traders, then our results do not lend support. 

Of course, one should not oversell the se conclusions. Laboratory markets are not the 

same as naturally occurring markets, and analogies only carry so far. Moreover, our study 

leaves several potentially relevant aspects unexplored. 11 Nevertheless, our finding may 

induce some shift of the burden of proof between those who believe in "the madness of the 

market" and the "market fundamentalists". Dur results provide arguments in favor of the 

latter rather than the former position. 

We conclude our paper with the following perspective, which to us seems reasonable 

given the state of knowledge today: The history of finance contains many seeming bubble-

crash stories, but it is actually not full of them all the time. For example, judging by price-

earnings ratios, the U.S. stock market of the twentieth century contains but few examples, 

spearheaded by the events culminating in the crashes of the fall of 1929 and spring of 2000.12 

Perhaps markets are best understood as being in a fundamental mood, most of the time. It 

may be that only every now and then the majority of traders get caught up in a speculative 

bubble. Dur experimental findings do not contradiet this view. In the laboratory one can run 

many sessions and get many observations, but it is impossible to get so many observations 

that one can systematically record very rare events. Perhaps the best way to lIDderstand our 

results is as suggesting that bubbles in mixed-experience markets are rare. 

11 Out of the possible suggestions for future research, let IlS name three: First, inexperience may relate to other 
things than market participation. What is the effect, for example, of cbanging after a few rounds the stochastic 
dividend structure? Second, most markets outside the laboratory do not have an exogenollSly given duration. 
Examining markets mth a stochastically determined last period may be interesting. Third, in our design the 
experienced traders knew when and how many inexperienced participants entered the markets. It may be 
realistic to consider alternative designs where this infonnation is not given. 

12 See ShiIler (2000, ch. l) for an account up till early 2000. What constitutes a bubble/crash is of course a 
definitional matter. Events in 1901, 1966, and 1987 may qualifY too. Five in a century is still not a huge number 
though. 
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APPENDIX: INSTRUCTIONS 
l. General instructions 

This is an experiment in the economics of market decision-making. The instructions are 
simple and if you follow them carefully and make good decisions, you might earn a 
considerable arnount of money, which will be paid to you in cash at the end of the 
experiment. The experiment will consist of a sequence of trading periods in which you will 
have the opportunity to buy or sell in a market. All trading will be in terms of cents. Please 
do not speak with any other participants during this experiment. The experiment will last for 
approximately three hours, including one hour of instructions and practice. 

Market description: 
At the beginning of the market half of you will have an endowment of 6 goods (called X) and 
200 cents and the other half will be endowed with 2 goods (called X) and 600 cents. 6 traders 
will participate in the market. 

The market has 10 periods. In each period, you may buy or sell units of a good called X. X 
can be considered an asset with a life of 10 periods, and your inventory of X carries over 
from one trading period to the next. Each period lasts for 2 minutes. 

At the end of each trading period, each unit of X pays a dividend. The dividend will be either 
O or 20 cents, which is randomly decided by the computer with a 50 % chance of each 
dividend. Thus, the average dividend per period is 10 cents. 

Your profits in the market will be equal to the total of the dividends that you receive on units 
of X in your inventory at the end of each of the market periods plus the cash you have at the 
end of the market. The way to calculate your earnings is described in section 3. 

Experimental procedure: 
The market, as described above, will be repeated four times. Before the first market starts, 
two (four) people in this room will be randomly selected and asked to leave the room for one 
hour. These people will not participate in the first three markets and they will not be doing 
anything connected with this experiment during these markets. In the fourth market they will 
replace two (four) randomly selected persons among the six that already have participated in 
three markets. 

2. Average Value Holding Table 

You can use the table in section 4 to help you make decisions. There are 5 columns in the 
table. The first column, labeled Ending Period, indicates the last trading period of the market. 
The second column, labeled Current Period, indicates the period during which the average 
holding value is being calculated. The third column gives the number ofholding periods from 
the period in the second column until the end of the market. The fourth column, labeled 
A verage Dividend Value Per Period, gives the average amount that the dividend will be in 
each period for each unit held in your inventory. The fifth column, labeled Average Holding 
Value Per Unit of Inventory, gives the expected total dividend for the remainder of the 
experiment for each unit held in your inventory for the rest of the market. That is, for each 
unit you hold in your inventory for the remainder of the market, you receive in expectation 
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the amount listed in column 5. The number in column 5 is calculated by multiplying the 
numbers in columns 3 and 4. 

Suppose for example that there are 4 periods remaining. Since the dividend paid on a unit of 
X has a 50% chance ofbeing O and a 50% chance ofbeing 20, the dividend is in expectation 
10 per period for each unit ofX. If you hold a unit of X for 4 periods, the total dividend paid 
on the unit over the 4 periods is in expectation 4xlO = 40. 

3. Calculate Your Earnings 

Your earnings in each period equal the value of the dividends you receive at the end of the 
period for the units of X in your inventory at the end of the period. That is, 

YOUR EARNINGS FOR A PERIOD = 

DIVIDEND PER UNIT x NUMBER OF UNITS IN INVENTORY AT THE END OF PERIOD. 

However, when you spend money to buy units of X, the total amount of cash that you have 
after period 10 is reduced by the amount of the purchase. If you sell units of X, the total 
amount of cash you have after period 10 increases by the amount of the sale. Your total 
earnings for one market are the total of your earnings for periods 1-10 plus the amount of 
cash that you have at the end of period 10. That is 

YOUR TOTAL EARNINGS IN THE MARKET = 

EARNINGS FOR PERIOD 1 + EARNINGS FOR PERIOD 2 + EARNINGS FOR PERIOD 3 + 
EARNINGS FOR PERIOD 4 + EARNINGS FOR PERIOD 5 + EARNINGS FOR PERIOD 6 + 
EARNINGS FOR PERIOD 7 + EARNINGS FOR PERIOD 8 + EARNINGS FOR PERIOD 9 + 
EARNINGS FOR PERIOD 10 + CASH ON HAND AT THE END OF PERIOD 10. 

Your profit for the entire experiment is the sum of the profits from all of the markets that you 
participate in. Note that you do not have to calculate your profit by yourself. The computer 
does all the work. 

There will also be a show up fee of $5 to all participants. The two people that have to leave 
for one hour will receive an extra $10 each (plus the $5). 

4. Average Value Holding Table 
Ending Current Numberof Average Dividend A verage Holding Value 
Period Period Holding Periods x Value Per Period Per Unit ofInventory 

10 l 10 10 100 
10 2 9 10 90 
10 3 8 10 80 
10 4 7 10 70 
10 5 6 10 60 
10 6 5 10 50 
10 7 4 10 40 
10 8 3 10 30 
10 9 2 10 20 
10 10 l 10 10 
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5. Information about the screen 

Remaining time (see) 

Period 

Cents 

Units of good X 

Sales ask 

Purchase bid 

Sen 

Buy 

Sales ask column 

1hls shows the time remaining in the period in seconds. Each 
period lasts two minutes so the timer counts down from 120 
seconds to O seconds. 

1hls shows the number of the period you are in for each market. 
There are 10 periods in each market. 

The number of cents that you have. 

The number of units of good X that you have. 

Buffons at the bottom o{the screen 

Type the amount, in cents, that you are willing to sell a unit of 
good X for in the box marked "Sales ask". Then press the "Sales 
ask" button at the bottom of the screen to offer the unit for sale. 

Type the amount, in cents, that you are willing to pay for a unit of 
good X in the box marked "Purchase bid". Then press the 
"Purchase bid" button at the bottom of the screen to place your 
bid. 

Press the "Sell" button if you would like to sell a unit of good X 
for the higblighted amount in the "Purchase bid" colurnn. 

Press the ''Buy'' button if you would like to buy a unit of good X 
for the higblighted amount in the "Sales ask" colurnn. 

Columns in the middle ofthe screen 

Shows all of the available "Sales asks" in descending order so that 
the lowest price is at the bottom. 

Transaction price column Shows all of the prices at which a unit of good X has been 
bought or sold in the current period. 

Purchase bid column Shows all of the available "Purchase bids" in ascending order so 
that the highest price is at the bottom. 

Earnings Report 

The earnings report appears at the end of each period. After seeing your earnings, press 
the "Continue" button to go to the next period. The next period will begin once all of 
you press the "Continue" button. 
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FIGURE 1: Example of a %-EXPERIENCED treatment 
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