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ABSTRACT 

This dissertation considers organizational problems of market 

entry. The research follows the experimental path. Game theoretic 

models are combined with laboratory experiments to produce a set 

of empirical findings. Two market entry problems are studied. The 

first considers the chain store paradox developed by Selten (1978). 

This game considers an established chain store with locations in 

numerous towns. In each of these towns a different competitor 

decides whether to enter and compete with the chain store. When 

entry occurs, the chain store can respond cooperatively or 

aggressively. The game proceeds sequentially, the players are not 

symmetric, and the critical solution concept is the subgame perfect 

equilibrium. Three experiments are conducted for a total of 550 

trials of the game. Experiments differ in the size of payoffs, the 

number of entrants, the anonymity of the chain store, and whether 

subjects play in both the role of the chain store and an entrant or in 

just one role. There is qualified support for the game theoretic 

prediction that a chain store cannot deter the sequential entry of 

competitors. Entry occurred on 459 of 550 trials; while some chain 

stores pursue deterrence, it is largely not effective in these 

specific experimental environments. It is suggested that deterrence 

might be effective if the number of entrants or payoffs are 

increased. The results have implications for discussions on 

predatory pricing, reputation, and the value of backwards induction 

as a solution concept. 
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The second market entry problem is based on a simultaneous 

market entry game developed by Rapoport (1994). In this game 

symmetric players decide simultaneously whether to enter a market 

with a specified capacity. The game theoretic prediction for the 

number of entrants is based on a Nash equilibrium (in pure or mixed 

strategies). Again, experimental results support game theoretic 

predictions. Across three experiments the correlation between the 

number of entrants and the size of the market capacity is 

consistently above 0.90. Taken together, these experiments on 

market entry problems provide strong support for the conceptual use 

of game theory and the methodological use of controlled laboratory 

experiments in the field of strategic management. 
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INTRODUCTION 

In recent years, many have questioned the validity of research 

in mainstream business policy and strategy (Camerer, 1985; Spulber, 

1993). Questions have arisen because inductive case studies, the 

primary method of research in this area, are not theoretically driven 

and hence not amenable to rigorous empirical testing. These 

questions have led to a call for redirecting research in business 

policy and strategy. Camerer (1985) writes: 

Because business policy research has primarily been a series of inductive 
generalizations of case studies, theories have been typically ambiguous and untested, and 
have not progressed swiftly. Deductive theorizing, by contrast, yields clear, often non
obvious conclusions that can be debated effectively and generalized slowly; so realism of 
current models can be sacrificed for progress towards realistic future models. 
Deductive theorizing, with more attention to a game theoretic definition of equilibrium 
and to recent ideas from economics, should be one new direction for policy research (pg. 
1 ) . 

Others have countered that a move toward more deductive 

theorizing in policy/strategy is not warranted. The following is 

typical of this view: 

While the primary goal of a "pure" science is to isolate a particular phenomena 
in order to predict them better, policy studies inherently deal with the problem of 
complex interactions of many factors, and the need to provide judgments or conclusions 
without the proviso "all else being equal" (Hirsch, Friedman, Koza, 1990, pg. 87). 

The debate raised by these differing viewpoints is what makes 

good science in the field of strategic management? The economic 

approach provides mathematical rigor, axiomatic theory, and 

unambiguous predictions which can be empirically tested. Using this 
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approach, models and hypotheses can, in a systematic fashion, be 

tested, refined and improved, or rejected. The economic approach 

follows classical deductive methods that have proved successful in 

forwarding many other academic disciplines. 

The inductive approach counters that since strategic policy 

must be developed in natural environments where complex 

interactions are inherent, the deduction of optimal normative 

principles is not possible. 

The fact that policy studies must be conducted in complex 

environments does not preclude the deductive approach. In fact, 

complex environments require the use of both inductive and 

deductive logic. Pirsig (1974) writes, "Solution of problems too 

complicated for common sense to solve is achieved by long strings 

of mixed inductive and deductive inferences that weave back and 

forth ... The correct program for this interweaving is formalized as 

scientific method (pg 107)." In strategic management, induction 

provides the means of developing hypotheses concerning phenomena 

in complex environments, while deduction provides the means of 

formalizing these educated guesses such that they can be rigorously 

tested. Without deductive models of inductive beliefs, there will 

always' be alternative explanations of the observed phenomena which 

will slow or stagnate the progress of knowledge. If deductive 

approaches are to be rejected, those favoring inductive methods 

must show how this approach has been successful in understanding 

basic phenomena is business policy and strategy, and how we are to 
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separate competing inductive beliefs from one another. To date, 

such statements have not been forthcoming. 

In this debate, an important distinction should be made 

between practicing strategists and those who study strategy 

scientifically. Practicing strategists are forced to develop 

ju~qments and make decisions for organizations that operate in 

complex environments. The use of intuition is necessary to form 

such judgments and make such decisions. But the use of intuition by 

practicing strategists does not justify its use by scientists. 

Scientists must use the methods that will best advance the 

knowledge base of the field. Since the deductive approach has been 

shown to be successful in many other fields, it is this approach that 

is promoted and used here. 

The research presented here heeds the call towards a more 

deductive approach in the study of strategic management. The 

motivation of this dissertation is primarily methodological, not 

substantive. The studies reported here are examples of how game 

theoretic models can be used to· study strategy. Although the 

sUbstantive importance of the findings is limited, the contribution 

of the research should be evaluated based on the method used to 

attack the problems. It is hoped that the method can be used and 

extended to further advance the field of strategic management. 

The outline of this section is as follows. First, the concept of 

strategy is defined followed by a discussion of how issues in 

strategic management have been studied using deductive models. 
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This discussion is extended to suggest how strategic management 

can be studied using game theoretic methods. An argument is then 

put forth that an appropriate method of testing game theoretic 

models is experimentation. This section concludes by introducing 

two market entry games that are subsequently analyzed in a game 

theoretic framework and tested experimentally. 
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Definitions of Strategy 

In a popular strategic management textbook, strategy has been 

defined as lithe moves and approaches devised by management to 

produce successful organizational performance" (Thompson and 

Strickland, 1993). This definition, similar to those found in other 

texts, contains two parts. The first part, "moves and approaches II , 

implies strategic management is an active process. The second part, 

"successful organizational performance", implies that the process is 

goal directed. Strategic managers should do things that improve the 

performance of the organization. Most strategists would agree with 

this concept, but not on what things should be done to produce 

successful organizational performance. 

Exactly what strategic managers should be doing, if they 

should be doing anything at all, has been examined from many 

different perspectives. The relevant perspectives can be classified 

based on the type of theorizing inherent in the field. The fields in 

which deductive theory is paramount include decision theory, game 

theory, industrial organization, and microeconomics. The fields in 

which inductive description dominates include military strategy, 

organization theory, anthropology, social psychology, sociobiology, 

and sociology. While each field has potential contributions, we will 

confine discussion to perspectives in which deductive theorizing is 

practiced. 
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Deductive theorizing has produced two perspectives on the 

task of strategic managers. The first perspective is grounded in 

neoclassical economics and industrial organization. Neoclassical 

economics has deduced that if markets are efficient, then 

organizations will only be able to earn IInormalll returns. Normal 

returns are defined as the opportunity cost of capital, or the return 

on the capital in its next best use. In a perfectly competitive 

market, the forces of supply and demand will force the relevant 

price to a level where excess returns are zero. If excess returns 

were positive, new entry would be attracted to the market; if 

returns were sufficiently negative, market exit would occur. Market 

entry and exit are the equilibrium forces that insure excess returns 

tend toward zero. Inherent in the neoclassical model is the 

assumption that organizations are in strict competition with each 

other. Competition in the market is assumed to be a brutal 

Darwinian process in which only the successful survive. 

It has long been recognized that the assumptions of perfectly 

competitive markets are an ideal that is rarely met in practice. 

Samuelson (1976) writes in his classic undergraduate textbook, lithe 

requirements for absolutely perfect competition are as hard to meet 

as the requirements for a perfectly frictionless pendulum in physics. 

We can approach closer and closer to perfection, but can never quite 

reach itll (pg. 69). It is the imperfections in competitive markets 

that provide an answer to the question of what strategic managers 

should do and what is successful organizational performance. 
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Oster (1994) argues that there are three explanations for 

organizations earning excess returns, where each explanation can be 

tied to deviations from the ideal of perfectly competitive markets. 

She argues that organizations can earn excess returns when: 1) they 

operate in protected environments where entry is difficult; 2) they 

anticipate market changes and rapidly exploit new opportunities; and 

3) they possess a sustainable competitive advantage over potential 

and actual rivals. From this perspective, the task of the strategic 

manager is to recognize and exploit market imperfections in order to 

provide excess returns to shareholders. Since competitive markets 

are assumed to be Darwinian, the source of success lies in the 

ability to insulate the organization from equilibrium forces. Porter 

(1980), the leading proponent of this perspective, writes liThe 

essence of formulating competitive strategy is relating a company 

to its environment" (pg. 3), and "An effective competitive strategy 

takes offensive or defensive action in order to create a defendable 

position against the ... competitive forces" (pg. 29). Porter's work and 

this viewpoint has been one of, if not the, dominant paradigms in 

strategic management since its publication in 1980. 

A different perspective on strategic management can be 

developed from the work in game theory and decision theory. Game 

theory is concerned with the analysis of rational behavior in 

situations involving interdependence of outcomes (Le. when my 

payoff depends on what you do and your payoff depends on what I do). 

Game theory is a collection of methods which prescribe strategies 
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for rational players in a game. Rationality is defined as behavior 

consistent with the axioms of risky choice, and normative behavior 

is a course of action a player should take to maximize his utility in 

a game. Deductive introspection using game theoretic methods leads 

players to strategies which result in utility maximizing equilibrium 

outcomes. 

Game theory would seem to provide a strong normative basis 

to answer the question of what strategic managers should be doing. 

The essence of strategic management is making decisions in 

interdependent environments. Game theory provides managers with 

tools to analyze competitive interaction and develops strategies 

that lead to equilibrium outcomes. Zajac and Bazerman (1991) 

write: 

A major potential contribution of game theory to the strategic management area 
is the recognition that competitive actors need to fully consider the contingent decisions 
that other parties will be making. Game theory appears to offer the ideal perspective for 
understanding competitive environments and making recommendations to competitive 
actors. In fact, strategic management researchers (cf. Weigelt & MacMillan, 1988) are 
beginning to invoke the logic of game theory to suggest optimal competitive strategies 
(and, implicitly, prescriptions for top management) (pg. 39). 

The application of game theory to strategic management by 

academics and practitioners has been severely limited. The most 

common explanations for this limitation are that the degree of 

rationality assumed in game theoretic models is unrealistic and that 

many informational assumptions inherent in games cannot be met in 

practice (Camerer, 1991; Saloner, 1991). The reason for the 

popularity of the case method in strategy, it is argued, is because 
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the complexities of organizational life cannot be reduced to terms 

amenable to game theoretic analysis.1 Another potential explanation 

for the neglect of game theory in strategic management is a 

perception that the approach is narrowly competitive and 

antagonistic. Graham writes: 

Business policy's "battlefield analogy" ... must be deemphasized. Exaggerating 
somewhat, the field seems obsessed with the idea of competitive survival. Organizations 
are seen as vying for optimal locations within their respective industrial arenas, 
capturing a greater share of the market at the expense of others, engaging in "price 
wars" and "predatory" practices, measuring their financial success vis-a-vis the 
fortunes of their neighbors. All of this is conceived as a game: organization's must 
strategically counteract each other's maneuvers. Even apparent instances of 
collaboration with others are analyzed from a game-theoretic viewpoint ... Although such 
interaction appears to be cooperative, it Is seen more or less, as an antagonistic, tongue
in-cheek, short term cooperation designed to allow each organization to improve its own 
long term competitive position. However, many of today's organizational interactions 
cannot be explained in terms of competitive warfare (pg. 533). 

Graham's view is likely a typical, but somewhat misguided, 

understanding of what game theory entails. As stated earlier, game 

theory is by no means a unified theory with a single perspective but 

a collection of methods to analyze interactive behavior in stylized 

situations under the (extreme) assumption of rational and 

intelligent behavior.2 Game theoretic methods do not advocate 

"total competitive warfare" as Graham seems to suggest. 

1 Strictly speaking, the complexities of organizational life could be reduced to 
terms amenable to game theoretic analysis by using the extensive form. The 
problem is that the analysis of the resulting tree, at this stage of theoretical 
development, is impractical. The game of chess, which is not simple, is a case 
in point. 

2 Recently there have been attempts to weaken this assumption by allowing 
"small doses" of irrationality, using automata with limited memories, or even 
not assuming rationality at all but instead studying the convergence of 
learning processes. 
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Cooperative game theory in fact is concerned with coordination and 

cooperation between players rather than conflict. Graham'S 

viewpoint is possibly derived from a misunderstanding of what game 

theory is, and this misunderstanding results in a simplified 

generalization of the diverse field. 

Thus, while the industrial organization structural school led 

by Porter has become a leading paradigm in strategic management, 

game theory is of interest to only a small group of academics. Some 

of the criticisms for game theory's neglect are valid, such as the 

assumptions of rationality and information, but others are 

misplaced. In the next section an argument is made on how game 

theory could be used in strategic management and how some of the 

criticisms can be overcome or dismissed. 
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GAME THEORY IN STRATEGIC MANAGEMENT 

There are two major approaches for using game theory in 

strategic management. The first focuses on the predictions that can 

be derived using game theoretic methods. Game theory is a 

collection of methods that allows users to forecast the outcomes of 

a series of "rational" decisions. Game theory makes no normative 

statements that this is the way games should be played. Instead, 

use of the methods allows prediction of outcomes of games that are 

played by participants whose choices are consistent with several 

axioms of risky choice. Game theoretic methods typically prescribe 

equilibrium behavior in games; the concept of equilibrium says 

nothing about winners or losers, it is simply an outcome where no 

player would want to change his strategy given the strategy of the 

other player(s).3 Used in this manner, game theory is a predictive 

tool that strategists can use to predict equilibrium outcomes and to 

identify optimal strategies. 

A second use of game theory is based on redefining the nature 

of strategy. Schelling, in his classic text The Strategy of Conflict 

3 In practice, players approach equilibrium points in games either through 
introspection or through learning and practice. In games with only a few 
players and a few number of strategic options, players can use introspection to 
logically deduce equilibrium outcomes. In more complicated situations where 
there are a number of players and strategic options, and where play is 
repeated over a number of periods, players may approach equilibrium 
through feedback and practice. In repeated games, a player who deviates from 
equilibrium will be exploited. Over time, this player is likely to learn from his 
past behavior and adjust his play toward the equilibrium prescription to 
improve his outcome. In equilibrium, no further adjustments will occur 
because no player can improve his outcome. 
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(1960), argues that strategy should be viewed as a bargaining 

process. He writes: 

Thus strategy in the sense I am using it here is not concerned with the efficient 
application of force but with the exploitation of potential force .. To study the strategy of 
conflict is to take the view that most situations are bargaining situations. They are 
situations in which the ability of one participant to gain his ends is dependent to an 
important degree on the choices or decisions that the other participant will 
make ... Viewing conflict as a bargaining process is useful in keeping us from becoming 
exclusively preoccupied either with the conflict or with the common interest (pg. 5). 

In viewing strategy as a bargaining process, an argument can be 

made that game theory can be used in the same manner as has the 

more popular industry structural analysis. The primary tenet of 

microeconomic analysis is that markets will tend toward 

equilibrium because excess returns will attract entry and negative 

returns will promote exit. Game theory proposes that competitors 

in a game will also seek out an equilibrium solution. Industry 

structural analysis is a tool strategists use to seek out industries 

or positions in industries where competitive forces are weak. If 

strategy is essentially bargaining, then game theory can be used to 

show how competitors can also stake out positions in games that 

may be more optimal than equilibrium outcomes. The strength of 

game theory when used in this manner is that it lays bare the 

motivation of players to tend toward equilibrium, the difficulty in 

maintaining solutions not in equilibrium, and the specific actions 

that are required to reach any outcome. 
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An Airline Pricing Game 

To illustrate how game theory could provide a valuable 

addition to structural analysis in strategic management, an example 

is considered. The game theoretic analysis of this example follows 

an approach that has been termed no-fat modelling (Rasmusen, 

1989). In no-fat modelling one observes a stylized fact, finds the 

simplest assumptions on which to build a model which 

mathematically implies the behavior that resembles the stylized 

fact, compares the observed behavior with the predicted behavior, 

and draws conclusions. No-fat modelling builds a story from a 

simplified model and provides a reasonable explanation of a more 

complicated situation. 

The facts to be explained emanate from recent lawsuits in the 

airline industry. In December of 1992 the United States Justice 

Department filed a lawsuit charging six airlines with conspiring to 

inflate ticket prices by 1.8 billion dollars between 1988 and 1992. 

The suit claimed that airlines used a computerized reservation 

system as a tool to fix prices. Airline pricing decisions are subject 

to Sherman Antitrust Act. Section 1 of the act decrees that any 

contract, combination, or conspiracy that reduces price competition 

is an unreasonable restraint of trade and is per se i"egal. A 

conspiracy is distinguished from independent but parallel business 

behavior by competitors. The law allows conscious para"elism if 
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competitors have not agreed either explicitly or by implication to 

follow the same course of action 

The justice department contended that it found evidence that 

the airlines used the reservation system lito float trial-balloon 

increases, make and receive counter proposals, and reach consensus 

on the amount and timing of price increases or the removal of 

discounts" (Sanchez, 1994). The government contended that the 

airline reservation system was used as a signalling device which 

allowed competitors to propose and react to air fares before they 

became available for sale. Assistant Attorney General Anne K. 

Bingham stated that this allowed airlines to "carry on conversations 

just as direct and detailed as those traditionally conducted by 

conspirators over the phone or in hotel rooms. II Without admitting 

guilt, six airlines, all national or international carriers, agreed to a 

consent decree, which substantially changed the manner in which the 

reservation system could be used.4 

The fact that I wish to explain is why six national airlines 

conspired to fix prices over a four year period? Specifically, why is 

competition based on price viewed as an "atomic bomb" in the 

4 The consent decree required airlines to agree to the following guidelines concerning the 
reservation system: 1) new airfares posted on the reservation system must be 
immediately available for sale; 2) airlines can only indicate the beginning and end of the 
sale on the reservation system when it has been widely advertised in newspapers or 
other general news media. Previously, airlines had signalled intentions in two ways. 
One technique was to post future fares on the reservation system, which were not 
currently available for sale, and allow competitors to react to these fares. A second 
approach was to post actual fares on the reservation system that were available for sale 
for a very short period of time, such as over a weekend, and announce the length of the 
sale on the reservation system but not in the general media. Both techniques were felt 
by the Justice Department to be clear evidence of horizontal price fixing. 
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industry?5 To explain the dynamics of pricing decisions in the 

airline industry, a sketch of the industry structure is drawn 

followed by a simple descriptive game theoretic model. 

Airlines sell an experience good, air travel. The industry is 

segmented into commuter, regional, national, and international 

carriers. For many passengers in these different segments, air 

travel is essentially a commodity product. The fundamental service 

that all airlines offer is to transport travelers from one destination 

to another. Attempts at differentiating this basic product are 

difficult because most of the differentiating characteristics that 

have value to customers are easily copied. For example, all airlines 

offer the same basic attachments to air travel such as frequent flier 

miles, in flight beverage service, and convenient flights. Each time 

an airline initiates a new feature to accompany basic air travel it 

gains a short term first mover advantage over rivals, but this 

advantage cannot be sustained as rivals are quick to match the 

service. Thus, since the essential service of transporting 

passengers from one point to another is undifferentiable, and since 

the features on which the service can be differentiated are easily 

copied, air travel has many characteristics of a commodity product. 

5 How important are these price coordination activities for airline participants? The 
director of pricing for a major airline wrote in an internal memo: "When you get right 
down to it pricing is really a very poor competitive weapon in our marketing arsenal. It 
suffers the same limitations as the atomic bomb. Its potential is so dangerous that none 
of us can permit our competitors to wield it unchallenged. Attempts to use price to 
improve market share will be countered immediately and rendered ineffective." (As 
quoted in McAdams, 1980). 
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The key competitive weapon used to sell commodity products 

is price. If everyone offers the same product, whoever does so at 

the lowest price will be successful. When price is a key variable, 

the successful producers will be those with the lowest costs. In 

many industries, costs are driven down with economies of scale. In 

the airline industry these considerations result in competition based 

on price and market share. Airlines with higher market share tend 

to use their assets more efficiently, such as landing slots and 

maintenance facilities, and are better able to reduce costs per 

traveler. Competition based on price and market share are therefore 

the key competitive weapons in the airline industry. 

Price wars are a common occurrence in the airline industry. In 

order to understand why price wars occurs so frequently in this 

industry, a simple game theoretic model is proposed. The two 

primary characteristics of the airline industry modeled in this game 

are competition based on price, and gains and losses in market share 

contingent on pricing decisions. 

Imagine the following situation. Two national airlines service 

a highly travelled route such as Los Angeles to San Francisco. Each 

airline can charge a high or low price for travel. We will assume 

that both airlines have the same cost structure; fixed costs are 25 

per flight and variable costs are such that a profit of 2 (1) per 

passenger is earned when price is high (low). The demand schedule 

dictates that if both airlines charge a high price, a total of 30 

passengers will travel and they will be equally divided between 
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airlines; if either airline alone charges a low price, an additional 20 

passengers will travel, with 40 flying the airline with the low price 

and 10 flying the airline with the high price; if both airlines charge 

a low price, a total of 50 passengers will travel and they will be 

equally divided between the two airlines. Given these inputs, the 

payoffs to each airline are shown in Figure 0.1.6 

In this game each airline has a dominant strategy to price 

their fares low. The strategy of Low is dominant because the payoff 

for Low is higher than the payoff for High regardless of what the 

other player does. Game theory proposes that a dominant strategy is 

the rational course of action and should always be played. Since 

both players have dominant strategies to go Low, both receive a 

payoff of zero. 

The two airlines play this game not once, but repeatedly. As 

long as the number of periods is finite and knows, Low/Low is still 

the only perfect Nash equilibrium in the N-period game: This 

solution is reached by backwards induction.7 

6 The example is purposefully simple and for illustration only. The 2-person 
prisoner's dilemma game could easily be extended to the n-person case, and the payoff 
matrix could be enriched by adding more strategies. 

7 The game theoretic solution of the repeated prisoners dilemma is derived by looking 
forward and reasoning back, or backwards inductions. The last period of the N period 
game is identical to the one-shot game. As such, both players will defect (choose low) in 
this last period. In period N-1, the motivation for each player to cooperate (choose 
high) has been removed since it is already determined that both players will defect in 
the last period and nothing in period N-1 will affect that. Similarly in period N-2, 
since it has already been determined that players will defect in periods Nand N-1, both 
players will choose to defect. In this way the cooperative solution unravels and defection 
is the only perfect Nash equilibrium choice in each period. 
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On its face, this model does not explain collusion. But the 

model can if we accept Schelling's argument that strategy should be 

viewed as bargaining. The outcome Low/Low is reached by each 

player pursuing his dominant strategy. Low/Low is a Nash 

equilibrium outcome in the game since neither player has an 

incentive to switch given the strategy of the other player. But both 

players could be made better off if they both select High. The 

High/High outcome Pareto dominates the Low/Low outcome. While 

High/High is Pareto dominant to Low/Low, it is not Nash equilibrium. 

At the outcome High/High, each player has an incentive to switch his 

strategy to Low, given that the other player plays High. To get to 

High/High, each player must play his dominated strategy, High, and 

then the players must attempt to maintain this coordination in 

repeated play in the face of the constant incentive to defect. 

This model can now provide an explanation of collusion in the 

airline industry. Airlines would prefer to maintain high prices on 

air travel. The problem is that every period each airline has an 

incentive to defect and lower prices to gain greater market share 

and a higher payoff. While a choice to defect and price Low in one 

period is dominant, if retaliation occurs and the airlines return to 

the equilibrium at Low/Low, then both will be worse off over the 

long run than they would have been had they maintained coordination 

at High/High. The problem is that the incentive to defect is 

constant. Collusion is thus necessary to overcome the incentive to 

defect. 



34 

Another factor to consider is what happens if these two 

airlines do maintain cooperation at High/High over the long term? 

As discussed earlier, microeconomic arguments show that if excess 

returns are being earned, then new entry will be attracted to the 

market. Since new entry will possibly bring new price competition, 

another prediction is that the new entrant will likely have a lower 

cost structure than incumbents in order to compete successfully. 

This example illustrates how game theory can supplement 

industry structural analysis to provide a more complete explanation 

of empirical observations. There are several problems with this 

approach however. Clearly there can be alternative explanations to 

account for the existence of collusion or price wars in the airline 

industry. In order to sort out competing hypotheses, empirical 

testing is necessary. Unfortunately, the quality and detail of data 

that needs to be collected to test a game theoretic model 

effectively is substantial. Camerer (1991) writes: 

While empirical tests are the obvious way to distinguish among game theoretic 
models, tests are especially difficult because the results of many models depend so 
delicately· on structure. Empirical tests would require measures of many subtle 
variables which firm moved first, announcements that were made (and how widely 
known they were), how many players were involved (including potential entrants), etc. 

Camerer suggests that to overcome these difficulties 

empirical research should focus on longitudinal case studies where 

collection of finer grained observation is possible. While some 

studies have appeared following this approach (Ghemawat, 1993), 

progress on this front is likely to be slow. Progress will to be slow 
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for two reasons. First, it will be very difficult to obtain data of 

sufficient quality and detail to adequately construct game theoretic 

models. Second, since case study data emanates from naturally 

occuring environments, there will be room for competing hypotheses 

to explain the data. Since experimental control is given up when 

field data is used, ,,- it will be difficult and time consuming to 

differentiate between alternative hypotheses. 

If game theoretic research is going to make a contribution to 

strategy and policy research it must go beyond no-fat story telling, 

and it must be subject to empirical testing. While the ideal would 

be research in the direction Camerer suggests, an intermediate 

approach is likely to be more productive. Since testing game

theoretic models in natural environments is not possible, the 

obvious solution is testing under controlled circumstances in a 

laboratory. 
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EXPERIMENTAL ECONOMICS IN STRATEGY RESEARCH 

In 1964, Rice and Smith wrote the following: 

Hypothesis formulation and testing has been the primary means of extension of 
scientific knowledge in every discipline. Both the natural and social sciences have 
employed testing in the experimental laboratory to provide evidence as to the validity of 
hypotheses ... Since the data normally available to the economist are gathered for 
nonscientific purposes under uncontrolled and often incompletely specified conditions, it 
has been extremely difficult to construct satisfactory tests of economic propositions. 
For this reason the potential contribution of experimental methodology to economic 
knowledge is of unique importance (pg. 56). 

Since that time, the use of experimentation is economics has 

grown tremendously (see Day and Smith (1993), and Smith (1994) 

for recent reviews). Smith (1994) argues that there at least seven 

reasons why experiments have been used in economics. These 

reasons are to: (1) Test a theory, or discriminate between theories; 

(2) Explore the causes of a theory's failure; (3) Establish empirical 

regularities as a basis for new theory; (4) Compare environments; 

(5) Compare institutions; (6) Evaluate policy proposals; and (7) Use 

of the laboratory as a testing ground for institutional design. 

Weigelt, Camerer, and Hanna (1992) argue that experimental 

economics also has a place in strategy research. They write: 

"Experimental methods in economics are well-suited for strategy 

research. The control of the laboratory allows researchers to 

decouple confounding influences of decision and environmental 

variables" (pg 163). I propose that to extend experimental methods 

to strategy research there needs to be subtle change in the level at 

which research questions are addressed. Economics has primarily 
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taken a macro focus. The key variables of concern to economists are 

markets, institutions, and industries. The focus is on how markets 

reach equilibrium with little concern for how individuals affect 

such processes. The strategic viewpoint argues that individuals do 

matter and can influence both their environment and their success in 

the environment. As such, in experiments on strategic games a 

greater emphasis should be placed on individual behavior. 

The approach to studying strategic management problems in a 

game theoretic and experimental framework should begin with three 

foci. First, the issues studied should focus not only on testing how 

and if competitors reach equilibrium outcomes, but also on how 

individuals can strategically affect the process to improve 

outcomes. Second, studies should take advantage of the insights 

from industrial organization. Specifically, since industry structure 

and competitive forces are argued to be paramount in organizational 

success, studies should attempt to systematically control for these 

forces and test game theoretic models in a variety of environments. 

Third, the issues studied should start in areas where sUbstantial 

theoretical work has already been accomplished. Game theoretic 

models with applications to strategic management are abundant. 

Work should begin by studying existing models in differing 

experimental environments and focusing on the strategic play of 

individuals. 

The subsequent two chapters in this dissertation are examples 

of this type of experimental research. The next chapter examines 
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the classic chain store paradox developed by Selten (1972). The 

chain store game describes a situation between a market incumbent 

and potential market entrants and has been primarily used by 

economists to study predatory pricing. A subsequent chapter 

considers a market entry game where numerous potential entrants 

must simultaneously decide whether to enter a market. This game 

has similarities to problems competitors face in an emerging 

industry. Both chapters present game theoretic prescriptions, 

laboratory evidence, and conclude with directions for future 

research. 
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THE CHAIN STORE PARADOX 

Since its introduction by Selten in 1978, the chain store 

paradox has provided a classic example of the alleged inconsistency 

between the intuition of human nature and the logic of game theory. 

Selten (1978) considered the following game. There is a single 

chain store, player A, and twenty potential competitors, player k, k = 

1 ... 20. The single chain store is also referred to as the incumbent, 

and the 20 player ks as entrants. The twenty entrants are 

separately located in twenty towns, each containing a branch of the 

chain store. Player 1 begins the game by deciding whether to open a 

store in his town to compete with the incumbent chain store. He can 

choose either to enter the market, IN, or stay out of the market and 

invest his funds elsewhere, OUT. If player 1 chooses to not enter, 

player A receives a payoff for being the monopoly producer in this 

town and player 11S payoff is his nominal return for investing his 

funds elsewhere. If player 1 chooses IN, then player A must choose 

whether to play cooperatively, COOP, or aggressively, AGG. The 

COOP and AGG responses of the incumbent may be viewed as 

alternative pricing policies in response to entry. A COOP response 

by the incumbent is akin to a market sharing arrangement between 

competitors and allows both players to earn positive profits. An 

AGG response to entry by the incumbent, akin to a price war between 

competitors, leads to zero payoffs for both players. 
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The one-shot chain store game and the payoffs proposed by 

Selten (1978) are shown in normal and extensive form in Figure 1. If 

player k chooses OUT, she receives a payoff of 1 and player A 

receives a payoff of 5. Entry by player k and a COOP response by 

player A yields a payoff of 2 to both players. Entry followed by an 

AGG response yields a zero payoff for both players. The one-shot 

game ends if player k chooses OUT or after player A chooses COOP or 

AGG. 

--- Insert Figure 1.1 about here ---

After the one-shot game between players 1 and A ends, the 

game proceeds to the next round where player k+ 1 makes her 

decision regarding market entry in the next town in which the chain 

store operates. The order in which each of the 20 k players faces 

player A is common knowledge. The repeated game ends after player 

20 has chosen OUT, or player A has responded to player 20·s decision 

of IN. 

Formally, the game consists of m+1 players, player A and 

players 1 ... 20. The game is played over a sequence of m consecutive 

periods. At the beginning of period k, player k must decide between 

IN or OUT. Player k·s decision is immediately made common 

knowledge to all m+ 1 players. Period k ends if player k·s decision is 

OUT. If his decision was IN, player A has to choose between COOP 

and AGG. This decision is also immediately made common knowledge 
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to all players. Then period k+ 1 begins and is played according to the 

same rules. The game ends after period m. 

Player A's payoff is the sum of m partial payoffs for the 

periods 1, ... m. No discounting is assumed. Player k's payoff is her 

individual payoff in period k. Play in the game is non-cooperative 

under perfect information with no communication. Threats or 

promises are non credible, binding contracts are not possible, and 

side payments are not permissible. 
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The Induction and Deterrence Theories 

Selten (1978) put forth two theories to describe how this 

game might be played. He termed them the 'induction theory and the 

'deterrence theory'. Each is described below. 

The induction theory is based on game theoretic reasoning. 

Consider the one-shot game between player A and player k. In this 

game there are two Nash equilibria (IN, COOP) and (OUT, AGG). These 

strategy combinations are Nash equilibrium because neither player 

has an incentive to deviate from his strategy given that the other 

player does not deviate. (OUT, AGG) is a weak equilibrium because 

player A is indifferent between COOP and AGG, given that player k 

chooses OUT. Further, while (OUT, AGG) is Nash, it is not subgame 

perfect because if the game started after the entrant has already 

entered, player A's best response is COOP. The only subgame perfect 

Nash equilibrium for the one-shot game is (IN, COOP).8 This point 

can also be made by invoking the trembling hand interpretation of 

subgame perfect equilibrium (Selten, 1975, 1965). As long as it is 

8 A subgame is a game consisting of a node which is a singleton in every player's 
Information partition, that node's successors, and the payoffs at the associated end nodes. 
A strategy profile is a subgame perfect Nash equilibrium if (a) it is a Nash equilibrium 
for the entire game; and (b) its relevant action rules are a Nash equilibrium for every 
subgame (Rasmusen, 1994). The extensive form of the chain store game has two 
subgames: (1) the entire game, and (2) the subgame starting at the node after entry 
(IN) has occurred. If entry occurred and the incumbent had to choose between COOP and 
AGG, the incumbent would choose COOP. Hence (OUT, AGG) is not a subgame perfect 
equilibrium because AGG would not be played if entry occurred and the subgame was 
reached. Once entry occurs, COOP is the Nash equilibrium response for the subgame. 
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certain that player k will not choose IN, then player A is indifferent 

between COOP and AGG. But, if there is even a small probability 

that player k will choose IN, perhaps by mistake, then player A 

would want to choose COOP. 

In the one-shot game, the only perfect Nash equilibrium is (IN, 

COOP). The repeated game between player A and the 20 player k can 

be solved by backward induction. Consider the game between player 

A and player 20. The other 19 potential entrants have already 

played, thus the final game is identical to the one-shot game. As 

was shown earlier, player k will choose IN and player A will respond 

with COOP. Player A will choose COOP because it is his best 

response to IN by player 20, and he has no incentive to deter any 

subsequent entry since the game ends after his move. Now consider 

the situation between player A and player 19. It is known that in the 

final round player 20 will choose IN and player A will choose COOP, 

and there is nothing in round 19 that will affect this outcome. As 

such, player 19 knows that if he chooses to enter the market player 

A has no reason to attempt to choose an aggressive response since 

he will not deter player 20 from entering in the next round. Player 

19 will thus choose IN and player A will respond with COOP. This 

same argument will apply to the game in round 18 as well as all 

previous rounds. The logical conclusion is that player k will always 

choose IN and player A will always respond with COOP. 

The deterrence theory, based on intuition, suggests that this 

equilibrium will not hold up in repeated-play games. The deterrence 
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argument reasons that in a repeated-play situation player A will 

have an incentive to develop a reputation to respond aggressively to 

entry by player ks. Analysis of the payoffs suggests why this is so. 

Since player A receives a payoff of 5 if player k does not enter, it 

would be in player A's long term best interest to deter player k from 

ever entering. Player A might establish this reputation by 

aggressively responding to entry of player k in early rounds, which 

could deter later player ks from entering the market. Further, given 

the payoffs proposed above, player A's reputation need only deter 

40% of potential entrants to realize a higher payoff than the always 

accommodate strategy proposed by the induction argument.9 

The chain store paradox arises from the conflict between the 

logic of the backward inductive argument and the intuitive appeal 

and face validity of the deterrence argument. Selten writes: 

If I had to play the game in the role of player A, I would follow the deterrence 
theory. I would be very surprised if it failed to work. From my discussions with 
friends and colleagues, I get the impression that most people share this inclination. In 
fact, up to now I met nobody who said that he would behave according to the induction 
theory. My experience suggests that mathematically trained persons recognize the 
logical validity of the induction argument, but they refuse to accept it as a guide to 
practical behavior. 

It seems to be safe to conjecture that even in a situation where all players know 
that all players understand the induction argument very well, player A will adopt a 
deterrence policy and the other players will expect him to do so. 

The fact that the logical inescapability of the induction theory fails to destroy that 
plausibility of the deterrence theory is a serious phenomenon which merits the name of 
a paradox. We call it the 'chain store paradox' (pg. 132-133). 

9 The induction theory proposes that player k always enter and player A always respond 
with COOP which yields a total payoff of 40 for player A. Assuming that player A will 
respond with COOP against player 20, she need only deter 8 player ks for a total payoff 
of 42. 
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Selten recognizes that similar reasoning applies in the finitely 

iterated Prisoner's Dilemma. The Prisoner's Dilemma game is a 

symmetrical two person game where each player has two choices, 

cooperate or defect. The structure of the game is such that each 

player has a dominant strategy to defect. Since each player is 

better off by defecting regardless of what the other player does, the 

rational choice is for each to defect. The nature of the dilemma is 

that both players would be better of if they both chose to cooperate 

rather than defect. 

In the finitely iterated prisoner's dilemma, two players play 

this game multiple periods. Similar to the chain store paradox, the 

solution to the game is the same in repeated playas it is in the one

shot game. Invoking backwards induction, in the last period each 

player has a dominant strategy to defect resulting in mutual 

defection. Since mutual defection should occur in the last period it 

should necessarily occur in the second to last period, and so on all 

the way to the initial period. Thus, in repeated play, both players 

should defect in every period (Luce & Raiffa, 1957). 

In contrast to the game theoretic solution, a cooperation 

argument (similar to the deterrence argument) has been put forward 

suggesting that in finitely iterated games players will recognize the 

futility of defecting and choose to cooperate. Given the symmetry of 

the game, both players have equal ability to both cooperate and to 

punish each other. Since over the long run both players will be 

better off by cooperating than defecting, the cooperation theory has 
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more appeal than the game theoretic induction theory as a guide for 

practical behavior. 

There have been numerous experiments on the prisoner's 

dilemma (see Rapoport and Chammah, 1965, for a review). While 

results are dependent on many variables in the experimental design, 

one finding is that players tend towards mutual cooperation rather 

than mutual defection over long periods of play. These results 

suggest that we might expect deterrence to obtain in the chain store 

paradox. While our intuition may agree, experimentation is the only 

means to answer this question. 

To date, there have been no direct experimental tests of the 

deterrence and induction theories in the chain store paradox. The 

next section develops specific hypotheses to be tested in an 

experimental design. Following that, three experiments on the chain 

store game are presented and discussed. In the concluding sections, 

the results obtained are compared to other experimental work in 

this area and directions for future research are discussed. 
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Hypotheses 

The induction argument provides specific hypotheses regarding 

players' behavior in the chain store game. In the one-shot game the 

only perfect Nash equilibrium strategy solution is (IN, COOP). 

Invoking backward induction, this strategy combination also applies 

to the repeated game. As such, three hypotheses concerning the 

players' behavior can be drawn. 

Hypothesis 1: 

Hypothesis 2: 

Hypothesis 3: 

Player k will always enter the market. 

Player A will always respond with COOP when 
faced with entry. 

The behavior of players k and A will be 
invariant to entrant order. 

The first two hypotheses are straightforward. Hypothesis 3 

states that players' behavior will not be affected by the order in 

which a particular player k faces player A. That is, it is irrelevant 

whether a player k is the first, tenth, or last position k to face a 

player A. The induction argument proposes that the perfect Nash 

strategy combination of (IN, COOP) is the only acceptable choice of 

players at any stage in the repeated game. 

The predictions that can be generated from the deterrence 

argument are not as specific or parsimonious as the ones derived 

from the induction argument. The essence of the deterrence 

argument is that the incumbent will compete aggressively against 
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initial entrants in order to develop a reputation for toughness. Once 

a reputation for toughness has been established by an incumbent, the 

reputation will serve as a credible threat that will deter most 

subsequent entrants from entry. What is indeterminate in this 

loosely stated verbal argument is exactly which player ks will enter 

and which will be met with an AGG response. 

Which entrants should enter and which should be met with AGG 

responses is contingent on the total number of entrants (m) in the 

game. Selten (1978) proposed that m should be 20. The 

determination of the value of m is critical for as he recognized, lIit 

will be useful to assume that there are m potential competitors, 

where m may be any positive integer. Nevertheless it is convenient 

to focus on m = 20, since the game changes in character if m 

becomes too small" (pg. 128). When m = 20, Selten stated that the 

deterrence argument will not have much force with the last 3 or so 

player ks. The reason is that the induction argument becomes very 

compelling in the last periods of the game. Thus when m = 20, 

Selten's prediction is that (IN, COOP) will obtain in the last 3 

periods of the game. Even if m = 20, no precise predictions are made 

for players in the initial and middle periods of the game. Further, 

what happens when m is greater or less than 20? Should we expect 

that in the last 15% of trials the induction theory will always 

dominate, or is there a threshold effect for m? Since no precise 

predictions can be derived from the deterrence argument, we must 

rely on intuitive arguments, or experimental findings. 
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For the deterrence argument to have any validity, incumbents 

must respond aggressively to entrants who enter in the initial 

periods. Since the deterrence arguments rests on incumbents 

developing a reputation for toughness that will deter later potential 

entrants from entering, it seems necessary that initial entrants 

must be met with AGG responses. After this initial period of 

aggressive response, incumbent's willingness to respond AGG will 

likely fall. If the deterrence argument is valid, then in the 

intermediate periods an incumbent should not face much entry. If 

entry does occur, an incumbent will have to decide for how many 

periods he is willing to earn zero profits to maintain his reputation 

with an AGG response. Surely his willingness to respond AGG will be 

less than it will have been in the initial periods. Finally, in the final 

periods of the repeated game an incumbent will accommodate all 

entry. Thus, with reference to the deterrence argument, the 

following hypothesis is made regarding player A behavior. 

Hypothesis 4: Player A will respond with AGG to players k 
who enter in early periods, will be less 
likely to respond AGG against middle period 
entrants, and will respond COOP in the last 
periods of the repeated game.10 

In response to the predicted behavior of player A, the 

probability of entry by player k across entrant order is likely to be U 

10 In other words, the probability of Player A choosing AGG will start at 1 and decline 
monotonically reaching zero in the last 3 periods or so. 
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shaped. Since a credible reputation for AGG responses must be 

established by player A before it can have any affect, initial players 

k are likely to enter to test player A's resolve. The middle period 

players k are less likely to enter if initial players k have met with 

AGG responses. The later period players k are all likely to enter as 

threat of a AGG response is not credible. Therefore, with reference 

to the deterrence argument, the following hypothesis regarding 

player's k behavior is proposed. 

Hypothesis 5: Early and late period players k will enter 
with high probability and middle period 
players k will be less likely to enter.11 

The hypotheses generated from the two theories are very 

different. The induction argument predicts deterministic strategies 

that are invariant to entrant order. The deterrence argument 

predicts that a credible reputation can be established by player A 

that will affect player k's decision. The deterrence argument also 

reasons that behavior of both sets of players will be strongly 

affected by entrant order. In order to determine which argument is a 

better description of actual behavior, experimentation is necessary. 

11 Note that Hypothesis 5 is not completely independent of Hypothesis 4. How entrants 
behave depends to a great extent on how incumbents behave. If incumbents are not 
pursuing deterrence, then entrants cannot reasonably be expected to stay out of the 
market. Further, later period entrants will also be effected by how early entrants 
played the game. Thus if we find Hypothesis 5 to be true, Hypothesis 4 will also be true. 
In contrast, Hypothesis 4 is not contingent on Hypothesis 5. Incumbents may pursue a 
deterrence strategy which has no affect on entrants. These relationships are important 
to keep in mind when considering the data analysis. 
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To begin experimental testing on the chain store game a 

number of critical design decisions must be made. Paramount among 

these is the choice of m, the number of entrants. Selten 

recommended that m = 20. In the initial experiments presented here 

m = 10. The choice of m = 10 was made for several reasons. First, 

it is possibly more realistic. In an actual market an incumbent is not 

likely to have to play this game many times. If the deterrence 

argument holds and an incumbent can establish a credible reputation 

for deterrence, then the game is likely to only proceed a few periods. 

Second, the size of m is constrained by financial resources. As m 

increases, experimental payoffs increase substantially. This forces 

the experimenter to trade off the number of entrants and 

incumbents, the payoffs in" each game, and the number of 

experiments that can be conducted. Given a limited budget, one is 

forced to make difficult choices that will affect incentives in 

different and important ways. Third, and most importantly, one 

issue of concern in these initial experiments is how sensitive the 

differing theories are to the value of m. It would seem that the 

force of the deterrence argument put forth by Selten increases as m 

increases. If it is realistic that the actual incumbents will only 

have to face a limited number of potential entrants, then it is 

important to determine if the deterrence argument has force when m 

is small. 

Three experiments on the chain store game are presented here. 

The first two experiments are identical in design and consider the 
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case where m = 10. The third experiment, conducted in response to 

data from the first two, modifies the original design, sets m = 15, 

and attempts to further explore the findings from the first two 

experiments. In the next sections the designs of these experiments 

are presented and the results discussed. 
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EXPERIMENTS 1.1 AND 1.2 

Subjects 

Forty subjects were recruited for two experiments; twenty 

subjects participated in each experiment. Subjects were recruited 

through an advertisement in the school newspaper, stating that the 

subjects would receive between $5.00 and $30.00 contingent on 

performance in an economic decision making experiment. The 

experiment was scheduled to last up to two hours. Subjects 

responding to the advertisement were undergraduate and graduate 

students from a variety of majors at the university. There were six 

females and 14 males in each group of 20. 

These first two experiments were identical in design. For 

some research questions, the unit of analysis in the chain store 

game is the group and not individual subjects. As such, the second 

experiment can be considered a replication of the first. 
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Procedure of Experiments 1.1 and 1.2 

Subjects arrived individually and were assembled in a waiting 

room of the Economic Science Laboratory at the University of 

Arizona. Once twenty subjects had arrived, all subjects were lead 

into a large room (room A) and seated separately at one of 20 

partitioned desks. Each subject was given a written set of 

instructions concerning the experiment (Appendix B). The 

experimenter read the instructions while each subject followed 

along in his written copy. 

The instructions stated that the present experiment was 

concerned with understanding how firms make market entry 

decisions in the face of potential competition. Subjects were 

informed that all payoffs in the experiment depended on performance 

and that no verbal communication between subjects was permitted. 

The structure of the chain store game was explained both 

verbally and graphically with the aid of a tree diagram. In the 

instructions the chain store's owner was referred to as the 

"incumbent" and the 20 potential competitors as "entrants." The 

entrant firm could "enter" or "not enter", and the incumbent firm 

could "compete" or "not compete." The payoff structure used was the 

one proposed by Selten (1978). The payoffs were in "francs" and the 

exchange rate was 1 franc = $0.50. 

Subjects were told that they would participate in the game 20 

times, 10 times in the role of incumbent and 10 times in the role of 
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entrant. Subjects were informed that they would be paid for their 

accumulated earnings in all games along with a show-up fee of 

$5.00. 

To begin the experiment, ten subjects were randomly assigned 

as entrant firms and ten as incumbent firms. After the instructions 

had been read and all questions answered, the subjects assigned as 

incumbent firms were escorted into another room (room 8). One 

experimenter remained with the entrant subjects and another 

accompanied the incumbent subjects. One of the incumbent subjects 

was then randomly selected and escorted by a third experimenter 

back into room A. This incumbent subject was seated in the front of 

the room with his back to the entrant subjects. 

The experiment began with the entrant subject assigned to 

play first. The entrant subjects were randomly assigned as to the 

order in which they would play against each incumbent. The random 

assignment was such that each entrant player would face an 

incumbent player in each of the 10 possible entrant order positions. 

Entrant subjects were informed of the order of play at the beginning 

of a round. The entrant assigned to go first against the initial 

incumbent began the game by holding up a card indicating her 

decision to enter or not enter. This decision, and all subsequent 

decisions, were verbally announced by the experimenter and written 

onto an overhead which was projected onto two large screens visible 

to all subjects. If the entrant's decision was to not enter, the trial 

with this incumbent was over. If the entrant's decision was to 
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enter, then the incumbent held up a card with his decision to either 

compete or not compete. Once the trial between the entrant and 

incumbent was completed, the decisions and payoffs were recorded 

on the overhead. This procedure was then repeated between this 

incumbent and the other nine entrants in the randomly assigned 

order. 

Once the incumbent player had faced all ten entrants, he was 

escorted out of the room and seated in third room (room C) with a 

fourth experimenter. The incumbent player assigned to go second 

was then escorted into room A with the ten entrants and the same 

procedure was repeated. Once all 10 incumbents faced all 10 

entrants, 100 games in all, the roles of incumbents and entrants was 

switched and the procedure was repeated for another 100 games. 

After all the subjects had completed play a questionnaire (see 

Appendix C) was distributed. Following completion of the 

questionnaire, subjects were paid individually for participation and 

dismissed from the experiment. 
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Results for Experiments 1.1 and 1.2 

Experiment 1.1 and Experiment 1.2 were conducted in the 

manner described above. Phase 1 of each experiment refers to all 

trials before subjects switched roles of incumbents and entrants, 

and phase 2 refers to all trials after the role switch. A single round 

of trials refers to one incumbent facing all 10 entrants. 

Tables 1.1 a through 1.1 d display entrant decisions by 

experiment and phase, organized by rounds and entrant order for all 

400 trials in these two experiments. 

--- insert Tables 1.1 a through 1.1 d about here ---

In Experiment 1.1, entrants chose to enter in 81 of 100 trials 

in each of the two phases; in Experiment 1.2, entrants entered in 90 

and 92 of 100 trials in phase 1 and 2, respectively. The mean 

number of entrants by round in both phases of Experiment 1.1 was 

8.1 and the accompanying standard deviations were 1.37 and 1.29, 

respectively. In Experiment 1.2 these statistics were 9.0 and 0.67 

for phase 1 and 9.2 and 1.03 for phase 2. The minimum number of 

entrants in any round was 6. In the three rounds where 6 entrants 

entered, there were at least 4 compete decisions by incumbents. 

The number of entrants by entrant order of entry was stable. 

The standard deviations for the total number of entrants across 

entrant order in phases 1 and 2 of Experiment 1.1 were 1.52 and 
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1.10, and 0.67 and 0.63 for Experiment 1.2. The minimum number of 

entries by entrant order was 5, and this occurred only for entrant 

order position 3 of Experiment 1.1, phase 1. For all other entrant 

order positions the minimum number of entrants was 7. 

An ANOV A was conducted with the entrant's entry decision as 

the dependent variable and entrant order, experiment, round, and 

phase as the independent variables. Entrant order, round, and phase 

were not significant predictors of entry decisions (F < 1), but there 

was a significant effect for experiment (F = 8.38, P < .01 ).1 2 

Subjects in Experiment 1.2 entered more often than in Experiment 

1.1 (91 vs. 81 entries). 

significant at p < .05. 

None of the interaction terms were 

Subjects were very consistent in their entry decisions. They 

began by entering often and they did not depart from this strategy as 

they gained experience with different incumbents. In 36 of 40 

rounds the number of entrants was 8 or higher. The lack of 

significance of round and phase effects suggests that, for entrants, 

trials were perceived as independent of one another. These same 

observations are applicable when examining the number of entrants 

by entrant order. Clearly, the order in which an entrant faced an 

incumbent had little effect on entry decisions. 

12 Since round contains all the predictive information of phase, it was necessary to 
estimate two models, one including phase and excluding round, and vice versa. This 
procedure was also used for the ANOVA with incumbent decisions as the dependent 
variable. 
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Tables 1.2a through 1.2d display the incumbents' decisions by 

experiment and phase, organized by rounds and entrant order. Recall 

that the incumbent only makes a decision if the entrant has chosen 

to enter. In phase 1 of Experiment 1.1 entrants entered in 81 trials 

and incumbents chose to compete in 13 of 81 or 16% of those trials; 

in phase 2 of Experiment 1.1 incumbents competed in 37% of the 

trials in which entrants entered. In Experiment 1.2 incumbents 

competed in 13% and 17% of possible trials for phases 1 and 2, 

respectively. 

--- Insert Tables 1.2a through 1.2d about here ---

An ANOVA was conducted with the decision of the incumbent 

to compete or not compete as the dichotomous dependent variable 

and entrant order, experiment, phase, and round as the predictor 

variables. In contrast to the results on entrant decisions, there 

were main effects for all four predictor variables. Incumbents were 

more likely to compete (AGG) against early entrants than later 

entrants (F = 2.75, P < .01), in Experiment 1.2 than in Experiment 1.1 

(F = 7.38, P < .01), and in phase 2 than in phase 1 (F = 8.40, P < .01). 

Incumbents were also more likely to compete in some rounds than 

others (F = 2.62, P < .01), but there was no systematic pattern to 

these results. Consistent with the results on entrant decisions, 

none of the interaction terms were significant. 
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We turn next to Hypotheses 1-5. In order to test these 

hypotheses, the experimental data across phases and experiments 

were combined. Collapsing the data across phases and experiments 

poses no problems with regard to entrant decisions since there were 

no significant main effects or interaction effects. For incumbent 

decisions, there were significant main effects for entrant order, 

phase, and experiment, but no interaction effects. As discussed 

above , the main effects indicated that there was more incumbent 

competition in phase 2 and Experiment 1.2 and against early 

entrants. Since there were no interaction effects, it is justifiable 

to collapse the data if it is recognized that a higher proportion of 

the incumbent compete decisions emanate from phase 2 and 

Experiment 1.2. This collapsed data set appears in Tables 1.3a and 

1.3b. 

--- Insert Tables 1.3a, 1.3b, and 1.4 about here ---

The data provide evidence in support of Hypothesis 1. In 400 

trials, entry occurred on 344 or 86%. The number of entries was 

also invariant to entrant order; the average number of entries by 

entrant order was 34.40 and the standard deviation was 1.51. 

Hypothesis 2 proposes that incumbents respond with COOP 

when faced with entry. Incumbents in fact chose a COOP response in 

79% of the trials.. The majority of incumbents accommodated all 

entries. There is strong evidence, though, that the incumbents' 
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behavior was not invariant to entrant order as proposed in 

Hypothesis 3. Table 1.4 summarizes the probability of entrants 

entering and incumbents competing by entrant order. Incumbents 

competed more against early than later entrants; the probability of a 

decision to compete, given entry, was 0.28, 0.37 and 0.38 against 

entrants 1, 2, and 3 and 0.12, 0.15 and 0.03 against entrants 8, 9 and 

10. The correlation between entrant order and the probability of a 

decision to compete, given entry, is -0.878 (p < .008). Consistent 

with the deterrence argument and Hypothesis 4, incumbents were 

more likely to compete in the early rounds than in the middle or late 

rounds. 

The first four and last six entrant-incumbent encounters 

characterize the interaction between players. Possibly as a test of 

incumbent resolve, 39 of 40 of subjects entered when they were 

first entrant to face an incumbent. Incumbents chose to compete 

with 11 (28%) of those entrants. Thirty five of 40 entrants in the 

second position chose to enter and 13 (37%) of incumbents chose to 

compete with this entry. Consistent with this emerging pattern, the 

number of entrants in the third position choosing to enter fell to 32, 

while 12 incumbents or 38% of those facing entry chose to compete. 

In the first three and possibly the most critical entrant-incumbent 

encounters, the number of entrants declined and the percentage of 

incumbents competing remained steady. In the first three trials 

against each incumbent, the ratio of decisions to compete versus 

entry was 34% (36/106). But beginning with the fourth entrant, this 
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ratio fell sharply. The ratio of decisions to compete against entries 

from the fourth through tenth entrants was 17% (41/238). 

Incumbents competed an average of 11 times against each of the 

first three entrants but only 5 times against each of the last seven 

entrants. While the number of decisions to compete for an 

incumbent would drop if an effective reputation had been 

established, this is clearly not the case as there is no significant 

fall off in the number of entry decisions. 

As noted earlier, since there is little support that incumbents 

were pursuing a deterrence strategy, there is no reason to expect 

that entrants will not enter. In fact, the data indicates that entry 

rates were quite high. The minimum number of entries by entrant 

order was 32 out of 40 and the variance was quite low. As can be 

seen in Figure 1 .2, the probability of entry was quite high regardless 

of the entrant order position. Since incumbents were not actively 

deterring entry, entrants were aggressively entering the market. 

--- Insert Figure 1.2 and Table 1.5 about here ---

To measure the effect of incumbent reputation on entry 

decisions several conditional probabilities of entry were calculated. 

The conditional probabilities were the probability of entry given a 

specific pattern of prior incumbent behavior. The following five 

patterns of incumbent behavior were considered: 1) the total 

number of compete decisions (TC) prior to entrant k; 2) the number 
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of consecutive compete decisions (CC) prior to entrant k; 3) the 

number of consecutive compete decisions plus the number of no 

entry decisions in that consecutive run (CC+) prior to entrant k; 4) 

the number of trials on which "no soft play" (NSP) has occurred prior 

to entrant k; no soft play is the number of trials in which no "not 

compete" decisions have been made; and 5) the number of 

consecutive not compete decisions (TNC) prior to entrant k. 13 

These conditional probabilities, summarized across 

experiments and phases, are shown in Table 1.5. The probability of 

entry given none, 0, 1, 2, 3, 4, ~5 prior TC is 0.98, 0.91, 0.88, 0.85, 

0.62, 0.78, and 0.56. Except for the TC = 4 category, the probability 

of entry consistently decreases as the number of incumbent prior 

competes increases. A similar pattern is apparent when entry is 

conditioned on NSP. The probability of entry given NSP on 0, 1, 2, 3, 

4, >5 prior trials is 0.88, 0.98, 0.82, 0.82, 0.78, 0.67, 0.63. The more 

trials that have elapsed in which the entrant has not seen any not 

compete decisions the less likely entry. The probabilities of entry 

conditioned on TC, CC, CC+, NSP and NC are highly correlated and 

paint the same picture. The probability of entry decreases as the 

incumbent competes more, but the decline in entry probability is 

gradual and entrants are always more likely to enter than not even 

when incumbents compete often. 

13 For example, consider the following pattern of incumbent decisions: C, C, *, 
C, NC, NC, *, C, NC, NC (where * indicates a no entry decision). For entrant k = 4, 
TC = 2, CC = 2, CC+ = 3, NSP = 3, TNC = 0; for entrant k = 7, TC = 3, CC = 0, CC+ = 0, NSP 
=0, TNC=2. 
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On the group level, in a competitive test of the two 

hypotheses, the weight of evidence supports the induction argument 

as an explanation of the subject's behavior in the chain store game. 

The majority of entrants always entered and the majority of 

incumbents responded cooperatively. There is support for the 

hypothesis that the incumbent behavior is variant across entrant 

order, a finding consistent with the deterrence argument. 

We turn next to analyses of individual data. Entrant and 

incumbent decisions by subject, phase, and entrant order are shown 

in Tables 1.6a through 1.6d and 1.7a through 1.7d. Across 

experiments and phases, twelve entrants chose to enter against 

every incumbent they faced. The distribution of individual subject 

entry decisions is negatively skewed as 35 of 40 subjects entered 

against at least eight incumbents. Because of the high frequency of 

entry by all subjects, no individual differences in entry strategy are 

discernible. 

--- Insert Tables 1.6a through 1.6d 
and 1.7a through 1.7d about here ---

When subjects were assigned the role of incumbents, 18 of 40 

chose to never compete, 12 competed one, two, or three times, and 

10 competed 3 or more times. Clearly, some subjects were 

aggressive in choosing to compete, while a majority chose to 

accommodate all entry. 
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A question appropriate at the individual level is what is the 

optimal strategy for an incumbent to pursue in order to maximize 

payoff? Given the payoff values in this experiment (0, 1, 2, 5), an 

incumbent would earn a total payoff of 20 for never competing. 

When faced with entry, an incumbent must decide how many entrants 

he should compete against to build a credible reputation such that 

his earnings will be greater than if he had never competed. If an 

incumbent always competed, he would have to deter four entrants 

from entering to earn 20 and five to earn 25. A strategy of always 

competing assumes, rather unrealistically, that the incumbent would 

compete even against the last entrants. 

A more realistic strategy for an incumbent is to compete 

against some of the early entrants and then not compete against 

later entrants. Assuming that the conditional probabilities of entry, 

given N prior compete decisions (TC), from Table 5 hold, and further 

assuming that incumbents always choose to compete against the 

first N consecutive entrants, the expected payoff for N compete 

decisions is easily calculated. If the incumbent competes against 

the first 0, 1, 2, 3, ~4 entrants, then his expected payoff is 23.32, 

24.40, 25.36, 31.80, and 30.36. Given these assumptions, the 

incumbent's best strategy would be to compete against the first 

three entrants and then not compete against any subsequent entrants 

for an expected payoff of 31.80. 

Table 1.8 reports incumbent's performance by frequency of 

compete decisions. On average, the incumbents who competed 
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against 0, 1, 2, 3, 4, or ~5 entrants earned a payoff of 22.50, 20.25, 

19.00, 19.00, 20.00 and 16.25 respectively. The correlation between 

the number of compete decisions and incumbent payoff is -0.58 (p < 

.0001). Except for a group of incumbents who competed with 4 

entrants (namely subjects 16, 5, 4), the average payoff of 

incumbents decreased as the number of compete decisions increased. 

Contrary to the prior calculations, on the average the incumbents 

who did best were those who chose to not compete. 

--- Insert Table 1.8 about here ---

Logistic regression models were estimated to further predict 

and explain individual entry and compete decisions. Separate models 

were estimated to predict the probability of an incumbent choosing 

to not compete and to predict the probability of an entrant choosing 

to not enter. 

Five independent variables were used to predict the 

incumbent's decision to not compete. The predictor variables were 

(1) the order in which an entrant faced the incumbent within a round 

(EORD), (2) the incumbent's payoff on the previous trial (L 1IPAY), (3) 

the incumbent's cumulative payoff up to that trial (ICUM), (4) the 

total number of compete decisions the incumbent made against prior 

entrants (ICDCUM), and (5) the total number of entries a particular 

incumbent faced prior to the trial (EVI). Three of these variables, 

EORD, ICUM and EVI, are highly intercorrelated; each of these three 
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variables increases as trials proceed. 14 The high correlations 

between these three variables presents multicollinearity problems 

in the logistic regressions. To reasonably interpret the statistical 

and substantive importance of each variable, it is necessary to 

report the results for a logistic regression model in which all five 

variables are included simultaneously, and for five individual models 

in which only one predictor variable is included. The full model 

indicates the marginal statistical contribution of each of the 

predictor variables, while the five individual models allow a limited 

substantive interpretation of a predictor variable. These results 

appear in Table 1.9. 

---Insert Tables 1.9 and 1.10 about here ---

When all five variables are included simultaneously to predict 

the probability of an incumbent's decision to not compete, the 

overall model is statistically significant as are each of the five 

independent variables. This suggests that even though some of the 

predictor variables are highly correlated, each variable explains a 

statistically significant portion of variance after the other 

variables have been included in the model. 

14 The Pearson correlation coefficients between EORD, ICUM and EVI were: EORD and 
ICUM, 0.89; EORD and EVI, .94; .ICUM and EVI, .79. All correlation's are significant at p 
< .01. 
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The signs of the parameter estimates in the five individual 

models provide some measure of interpretation of the effect of a 

predictor variable on an incumbent's decision to compete. Four 

parameters estimates are positive, indicating that as these 

variables increase the probability of an incumbent not competing 

also increases. The parameter estimate for entrant order (EORD) is 

positive indicating that an incumbent is less likely to compete 

against later entrants than earlier entrants, which is consistent 

with the deterrence argument. An incumbent is also less likely to 

compete as his cumulative payoff increases and the higher his 

payoff on the previous trial. Further, the more entrant entries an 

incumbent faced in prior trials, the less likely she is to compete in 

the current trial. Finally, the parameter estimate for variable 

ICDCUM, the cumulative number of compete decisions an incumbent 

made, is negative. This suggests that the more compete decisions an 

incumbent makes, the more likely he is to subsequently compete; 

competing breeds subsequent competing. 

Five variables were also used to predict the entrant's entry 

decisions. The five variables used were entrant order (EORD), 

entrant payoff against the previous incumbent (L 1 EPAY), entrant 

cumulative payoff (ECUM), the cumulative number of entrant entry 

decisions (EEDCUM), and the cumulative number of incumbent's 

compete decisions that the entrant experienced (CVE). These results 

appear in Table 1.10. As might be expected from prior analyses, 

none of these variables were statistically significant in predicting 
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entrant entry. Most entrants had a policy of always entering and as 

such there is minimal variance left to explain. 
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Questionnaire Results, Experiments 1.1 and 1.2 

After all trials had been completed, 200 trials in all, the 

subjects were asked to complete a questionnaire (see Appendix D). 

The questionnaire was designed to ascertain the subject's 

motivation in her role as an entrant and incumbent. 

The method used to elicit the subject's responses was 

grounded in the Analytical Hierarchy Process developed by Satty 

(1980). A subject was presented with a series of statements 

describing motivational or strategic explanations of his behavior 

during the experiment. Fourteen statements were organized into 

three groups. One group of statements concerned motivational 

reasons for incumbent behavior, a second group concerned 

incumbent's belief of the effect of compete decisions on subsequent 

entry decisions, and a third group concerned explanations for 

entrant's behavior. The statements and their organization into 

groups are shown in Table 11. 

After each group of statements, the subjects were presented 

with a series of pairwise choices. For each pairwise choice, the 

subject was asked if he preferred one statement over the other or if 

he was indifferent between them. For example, in group 1 there 

were five statements relating to motivations of incumbent behavior: 

maximize individual payoff, maximize relative payoff, fairness, 

reputation, and other. These five statements were presented as 10 

pairwise choices. For each of the ten pairwise choices, a subject 
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was asked to indicate which statement was a better description of 

his behavior or if he was indifferent. In total, subjects made 26 

such pairwise comparisons.15 

The AHP allows one to determine the group level preference 

rating of each alternative statement within each of the three 

groups.16 Discussion of this method is contained Appendix E. The 

normalized eigenvector values presented in the Table 1.11 are the 

group preference rating for each alternative. Several findings are 

apparent. First, when presented with five motivational reasons to 

explain their behavior as incumbents, subjects overwhelmingly 

preferred the statement III wanted to win as much money for myself 

as possible. I played the game with the motivation of maximizing 

my individual payoff. II This weight assigned to this statement was 

six times more than the weight assigned to the statements 

concerning relative payoff, reputation, and fairness. 

--- Insert Table 1.11 about here ---

15 The number of different combinations that can be formed of n distinct objects taken r 
at a time (counting rule for combinations) is nl/(rl(n-r)I). Thus, the number of 
pairwise comparisons on the questionnaire is (51/(21*31)) + (41/(21*2!)) + 
(51/(21*31)) = 26. 

16 The AHP can also be used to determine preference ratings on an individual level. This 
is accomplished by also asking a subject how much he prefers one statement over 
another. This question was not asked of subjects, since individual preference ratings 
were not a concern, and only group level preference ratings are reported here. 
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Second, subjects reported their belief that the incumbent's 

decisions would affect all or most subsequent entrant decisions. 

Subjects were presented with four strategic explanations for the 

incumbent's behavior. The rank ordering of these explanations and 

accompanying eigenvector weights were: 1) decisions made against 

one entrant would have an affect on how all subsequent entrants 

would play (.343); 2) decisions made against one entrant would have 

an affect on how all but the last one or two subsequent entrants 

would play (.260); 3) games were played independently of one 

another (.219); and 4) incumbent decisions would only affect how the 

very next entrant played (.178). 

Finally, when in the role of entrants subjects strongly 

preferred the statement that "I decided to either enter or not based 

on the play of the incumbent in the round." The weight assigned to 

this statement was four times as much as the weights assigned to 

the statements 1) entry depended on impressions or feelings held 

about incumbent, 2) entry was based on a deterministic policy of 

always enter or never enter, 3) other reasons, and 4) entry depended 

on the order in which the entrant faced the incumbent in that round. 

Interestingly, the least preferred statement in this group was that 

entry depended on entrant order. The deterrence argument would 

suggest that entrant behavior would very much depend on entrant 

order. Early entrants should intuitively reason that the probability 

of a compete decision is high, while later entrants would expect the 

probability of a compete decision to be lower. If so, then entrant 
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order should be a significant factor in entry decisions. The data 

suggests that subjects' seem to ignore this intuition or at least give 

it very little weight relative to other factors. 

All three of the eigenvalues in Table 1.11 suggest that on the 

group level subjects responses are highly consistent. As discussed 

in Appendix E, Satty suggests that the principal eigenvalue should be 

equal to the number of choices, or the size of the matrix. In groups 

1 and 3 there are five statements and consistency is indicated if the 

principal eigenvalue is equal to 5, in group 2 the eigenvalue should 

equal 4. As each eigenvalue is very close to the proposed statistic, 

we can be confident we are analyzing meaningful data and not 

random binary choices. 
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Discussion of Experiments 1.1 and 1.2 

The analyses presented above support the induction argument 

that entrants always enter and incumbents never compete. Across 

phases and experiments, entrants entered in 86% of all trials and 

incumbents competed in 21 % of all the trials in which they had the 

opportunity. An explanation for the support of the induction 

argument would seem to lie not in the unwillingness of incumbents 

to compete but in the ineffectiveness of such decisions in deterring 

entrant entry. There is no evidence that entrants were deterred 

from entry by incumbent's decisions to compete. Such lack of 

evidence supports a game theoretic interpretation that when m = 10 

incumbents' threat to compete is not credible and should be 

dismissed by entrants. 

The support for the induction argument is qualified given that 

the number of entrants was only 10. Strictly speaking, the results 

do not refute Selten's deterrence model, which presupposes a larger 

number of entrants, namely m = 20. As discussed earlier, one of the 

purposes of these initial experiments was to test the lower limit of 

the number of entrants for which the deterrence argument holds. In 

these experiments with m = 10, it is clear the deterrence argument 

does not explain the data. 

While most of the behavioral data support the game theoretic 

prediction, an argument can be made that the questionnaire data 

support the deterrence argument. When subjects were in the role of 
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incumbents they reported that they were strongly motivated to 

maximize individual payoff and that decisions to compete would 

affect the decisions of subsequent entrants. Presumably, 

incumbents hold the belief that decisions to compete should provide 

some measure of deterrence against later entrants. Entrants in turn 

report that their entry decisions are most affected by prior 

incumbent play. Entrants strongly preferred this statement to the 

statement describing a deterministic strategy of always or never 

entering. A deterministic entry strategy is consistent with the 

game theoretic argument. But since entrants reject this 

deterministic statement in favor of the statement that entry 

behavior is contingent on prior incumbent play, we can presume that 

they find the deterrence argument a more compelling explanation of 

their behavior. Thus, the questionnaire data provides partial support 

that both entrant and incumbent subjects believe their behavior is 

better explained by the rationale of the deterrence argument than by 

the induction argument. 

The behavioral and questionnaire data from this experiment 

paint a muddy picture. The behavioral data seems to support the 

game theoretic predictions while the survey data are consistent 

with the argument that subjects accepted the logic of the 

deterrence argument. Two explanations for these contradictory 

findings seem possible. First, it may simply be that the subjects' 

reported beliefs are not consistent with their actual behavior. 

While subjects acknowledge the appeal of the deterrence argument, 
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it has limited influence on their behavior when they are faced with 

actual decisions in the chain store game. 

A second explanation to reconcile these findings is that the 

experimental design was structured such that it made the use of the 

deterrence strategy unreasonable. It is possible that the number of 

entrants and entrant-incumbent encounters was too small to allow 

an incumbent to build a credible reputation for deterrence. Given the 

0, 2, 5 ordinal structure for the incumbent's payoffs, an incumbent 

must deter 40% of the entrants from entry to earn an amount 

equivalent to a never compete policy. Presumably, the more trials 

an incumbent has to establish a reputation and then benefit from 

this reputation, the more effective the deterrence strategy will be. 

For example, if an incumbent were to face 100 entrants, he could 

conceivably compete with up to 60 of those entrants and still earn a 

higher payoff than never competing. Given the present experimental 

design in which there were only 10 entrants, an incumbent had very 

little time to develop a credible reputation. 

A third explanation to reconcile these findings is to admit that 

the payoffs did not fully capture the subject's utility for choices in 

the game. The equilibrium analysis of the induction argument 

assumes only ordinal properties of the payoffs. However, it may be 

that the cardinal properties of the payoffs are critical. If so, it is 

necessary to consider an incumbent's and entrant's utility (rather 

than payoffs in francs) in order to analyze behavior. A subject's 

utility for money could have been affected by a number of 
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considerations in the experiment. If we admit that a subject's 

utility is not captured by the payoffs, several criticisms of the 

experimental design are apparent. 

First, incumbents may have been affected by the lack of 

anonymity. During the chain store game, incumbents were visible to 

all entrants in the room. It is possible that this visual contact 

might have placed pressure on incumbents to not compete. Since a 

decision to compete may be viewed as an aggressive or antisocial 

decision, some incumbent subjects may have felt emotionally 

uncomfortable with such a choice. Had incumbents been able to 

make their choices anonymously there might have been a higher 

frequency of compete decisions. 

Second, entrants might have felt that payoffs were relatively 

small which affected the utility of the payoffs. For example, an 

entrant received $1.00 if she entered and the incumbent did not 

compete, $0.00 if she entered and the incumbent competed, and $0.50 

if she did not enter. The entrant had a choice between $0.50 with 

certainty, and the risky prospect of $0.00 or $1.00. While game 

theory only recognizes the ordinal properties of these payoffs in the 

chain store game, the subjects may recognize both the relative 

relationship between choices and the absolute amount of the payoff. 

That is, in choosing to enter and selecting the risky prospect, a 

subject is only sacrificing the certainty of an amount not even 

sufficient enough to purchase a cold soda. Subjects might have 

chosen to enter often because the prospect of losing a small amount 
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was not very daunting and there was a high probability that this 

small amount could be doubled. But, if the payoffs were increased 

such that the certainty amount was equivalent to $500,000, then it 

is highly questionable whether subjects would continue to enter on 

86% of all trials. Further, entrants might have felt that a decision 

to not enter was a mark of weakness and hence experienced negative 

utility with such a choice. 

Third, there might have been a problem with subjects being 

placed in the role of both entrants and incumbents for an equal 

number of trials. It might be that since subjects knew that they 

were going to play this game an equal number of times from both 

positions, an implicit norm developed leading subjects to accept the 

market sharing payoff as appropriate. That is, the structure of the 

game made the market sharing payoff a focal point for coordinating 

behavior. 

These potential methodological flaws along with the lack of 

support for the deterrence argument led us to conduct a third 

experiment. The purpose of the third experiment was twofold. 

First, we wanted to use a different experimental design which would 

take into consideration the aforementioned problems. Second, we 

wanted to create an environment which would provide a stronger 

test of the deterrence theory. The design and results of this third 

experiment are presented in the next section. 
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Experiment 1.3 

Procedure 

The design of Experiment 1.3 differed from Experiments 1.1 

and 1.2 in the following respects: 

1. The subjects' payoffs were increased. The number of 
experimental francs available in the game was increased to (0, 
6, 13) for incumbents and to (0, 3, 6) for entrants. Thus, 
incumbent payoffs were $0.00, $3.00, and $6.50, and entrant 
payoffs were $0.00, $1.50, and $3.00. 

2. Experiment 1.3 included 10 incumbents and 15 entrants. 
Each incumbent faced all 15 entrants sequentially as before. 
There were 150 trials in this experiment. 

3. Incumbents and entrants did not switch roles. 

4. The anonymity of incumbent subjects was protected. 

In Experiment 1.3 subjects were drawn from the same 

population as in Experiments 1.1 and 1.2, and the same procedure 

was used to recruit and assemble subjects. Nine females and 16 

males participated in this experiment. Subjects were randomly 

assigned as either incumbents or entrants. Subjects assigned the 

role of entrants were seated at partitioned desks in room A. 

Subjects assigned the role of incumbents were escorted to room C. 

Each group received instructions concerning the procedure of the 
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experiment, and the structure of the chain store game. All the 

subjects' questions were then answered by an experimenter. 

To begin the experiment, one incumbent was escorted to room 

B, which was attached to the back of the room A where the entrant 

subjects were seated. Separating these two rooms was a glass 

partition. Entrants were seated at five foot high partitioned desks 

with their backs to the incumbent. Entrants could not see, hear, or 

in anyway ascertain the identity of the incumbent. 

The procedure of playing the chain store game was identical to 

the prior experiments. The game began with the entrant assigned to 

play first holding up a card indicating his entry decision. The 

experimenter verbally announced this decision and then recorded it 

on a overhead which was projected onto two large screens visible to 

all participants. If the entrant chose entry, the incumbent then held 

up a card indicating his decision to compete. Since the experimenter 

was elevated above the entrants, he was able to see the card being 

held up by the incumbent. This decision was verbally announced and 

written onto the overhead. 

After an incumbent had faced all fifteen entrants, he was 

escorted to room 0, paid for his participation, and dismissed from 

the experiment. The identity of the incumbent subject was never 

revealed to entrant subjects. The amount an incumbent earned was 

never revealed to the other incumbent subjects either. Thus, an 

incumbent participated in the game with the knowledge that no other 

players in the game would know of his decisions or payoff. Of 
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course, the incumbent's identity was known to the experimenter. 

The design did not implement the double blind procedure (e.g. 

Hoffman, McCabe, Shachat, & Smith, 1994). After all ten incumbents 

had participated in the game and been dismissed from the 

experiment, the 15 entrants were paid for their participation. As 

before, all the subjects were paid for their accumulated earnings in 

all games. 
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Results for Experiment 1.3 

Entrant and incumbent decisions by entrant order and round are 

shown in Table 1.12. In Experiment 1.3, entrants entered on 115 of 

150 trials. The number of entrants by round is essentially U shaped. 

Fourteen of 15 entrants entered against the first incumbent. The 

frequency of entry fell to a low of 5 in round 5, and then increased 

to approximately 12 in the last 5 rounds. The number of entrants 

increased across entrant order. Four entrants entered when they 

were in the first entrant position, 5 in the second position, 6 in the 

third position, and an average of 9 entered in positions 11 through 

15. The correlation between entrant order and number of entrants is 

0.837 (p < .0001). 

--- Insert Tables 1.12, 1.13, and 1.14 about here ---

Incumbents chose to compete in 29% of the trials in which 

entry occurred. They competed more frequently with early entrants 

than later entrants; against the first five entrants, incumbents 

competed in 19 of 30 trials but against the last five entrants, the 

only competed in 8 of 46 trials. The correlation between entrant 

order and the probability of a compete decision, given entry, is 

-0.801 (p < .003). By round, the majority of no compete decisions 

occurred in the middle four rounds. 
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Summarizing across subjects, Table 1.13 shows the 

probability of an entry decision, and the conditional probability of a 

compete decision, given entry by entrant order. The probability of 

entry in the first, second, and third entrant positions was 0.40, 0.50, 

and 0.60, respectively. Entrants in the early positions were the 

least likely to enter and when entry did occur it was met by stiff 

resistance from incumbents. The probability of 'a compete decision, 

given entry, in the first, second, and third entrant positions was 

1.00, 0.60, and 0.83, respectively. After the first three entrants, 

the probability of entry ranged from 0.70 to 1.00 and the conditional 

probability of a compete decision given entry ranged from 0.00 to 

0.50. The probability of entry and the conditional probability of a 

compete decision given entry are plotted against the 15 entrant 

order positions in Figure 1.3. The conditional probability of a 

compete decision given entry is downward sloping across entrant 

order. This pattern is consistent with Hypothesis 4 and the 

deterrence argument. Incumbents are very aggressive against initial 

entrants and accommodate entry that occurs later in the round. 

The probability of entry across entrant order was at a 

minimum of 40% in the first entrant order position. This probability 

increased in the second and third entrant order positions and then 

stabilized in the range of 70-100% for the fourth through the 

fifteenth positions. 

The conditional probability of entry, given a particular pattern 

of behavior by prior entrants and incumbents is shown in Table 1.14. 



84 

The probability of entry, given that the incumbent had competed 

against N prior entrants, is shown in the left-hand column. Against 

new incumbents, four of ten entrants in the first entrant order 

position chose to enter. The probabilities of entry, given that an 

incumbent had competed against 0, 1, 2, 3 or ~4 prior entrants are 

0.78, 0.67, 0.83, 0.81, and 0.78, respectively. In contrast to 

Experiments 1.1 and 1.2, the conditional probability of entry does 

not decrease as the number of compete decisions increases. 

Entrants facing incumbents with 2 or more prior compete decisions 

chose to enter in 80% of these encounters. 

Incumbent's who competed on numerous trials but also gave 

evidence of being soft by choosing to not compete against at least 

one entrant did not deter entrants. The evidence indicates that 

entrants were much less likely to enter if they had never seen an 

incumbent not compete (NSP). Eighty three of 91 (91 %) entrants' 

chose entry if they had seen the incumbent choose to not compete at 

least once, only 32 of 59 (54%) entrants' chose entry if they faced an 

incumbent who had never chose to not compete. While a majority of 

entrants still entered regardless of incumbent behavior, tough 

incumbents were more effective in deterring entry in Experiment 1.3 

than in Experiments 1.1 and 1.2. 

Entrant and incumbent decisions by subject number and 

position order are shown in Table 1.15.17 Summary subject payoff 

17 Entrants could have been in anyone of 15 entrant order positions. Since there were 
only 10 entrants, subjects did not experience all the same entrant order positions. As 
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data are included in Table 1.16. In ten trials, the average number of 

entries per subject was 7.7, with a low of 5 and a high of 10. 

Entrants earned an average of 39.4 francs ($19.70). The correlation 

between frequency of entry and cumulative payoff is -0.43 (p < .12) 

indicating that on average subjects who enter less frequently did 

better. The average number of competes per incumbent was 3 with a 

low of 0 and a high of 7. Incumbents earned an average of 89 francs 

($44.55). The correlation between the percentage of compete 

decisions by an incumbent and his cumulative payoff is -0.40 (p < 

.26) suggesting that subjects earn more by competing less 

frequently. 

---Insert Tables 1.15 and 1.16 about here ---

Logistic regressions for incumbent and entrant decisions were 

again calculated with the same independent variables used in the 

previous analyses. The results appear in Tables 1.17 and 1.18. 

Consistent with the results from Experiments 1.1 and 1.2, entrant 

order, incumbent cumulative payoff, and the number of entries 

versus an incumbent are significant predictors of incumbent 

decisions to compete. The signs of the parameter estimates when 

each of these variables is the only predictor variable in the equation 

are all positive indicating that as each of these variables increases 

such, in Table 12 subjects entry decisions are organized by the ordinal order position 
for each subject. 



86 

the probability of a compete decision decreases. Entrant order is 

also a significant predictor of entry decisions; the probability of not 

entering decreases as entrant order increases. 

---insert Tables 1.17 and 1.18 about here---

Experiment 1.3 questionnaire results appear in Table 1.19. 

There were several interesting differences in the questionnaire 

results between Experiment 1.3 and Experiments 1.1 and 1.2. The 

desire to maximize individual payoff (Eigenvector = 0.602) was still 

the strongly preferred motivational explanation for incumbent 

behavior. The second most preferred statement in this category was 

a reputation for toughness (0.197), which was preferred twice as 

much as the other statements. In the prior questionnaire results 

there was no preference differences between the reputation for 

toughness and the other three statements in this group. 

The belief that incumbent decisions would affect all 

subsequent entrants was five times more preferred than any of the 

other strategic explanations for incumbent behavior. The preference 

of this statement was much stronger than in prior results. 

Regarding explanations for entrant behavior, the most 

preferred statement was again that entry decisions were contingent 

on prior incumbent decisions in the round. The least preferred 

statement in this group was that entry decisions were based on 

impressions formed about the incumbent. In Experiments 1.1 and 
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1.2, impressions formed about incumbents was the second most 

preferred statement, providing support that the incumbent's 

anonymity was protected in Experiment 1.3. 
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Discussion of Experiment 1.3 

The results from Experiment 1.3 provide support for 

Hypothesis 4 that incumbents are pursuing a deterrence strategy. 

The mean number of compete decisions per incumbent was 3.0 and 

only 2 of 10 incumbents chose to never compete. All entries in the 

first entrant order position were met with an AGG response 

indicating that the incumbents recognized the need to establish a 

reputation early. The pattern of the probability of compete 

decisions given entry shown in Figure 3 is also consistent with the 

deterrence argument. 

Was the deterrence strategy effective? A strategy of never 

competing yields a payoff of 90. Only four of ten incumbents earned 

more than 90 and two of these subjects chose to never compete.18 

Since 6 of 10 incumbent subjects earned less than 90, the 

deterrence strategy was not a profitable strategy. 

The explanation for the poor performance of the deterrence 

strategy is that AGG responses by incumbents did not deter enough 

entrants from entering. Entrants entered on 76.6% of all trials, and 

as the data from Table 1.15 show, even after the incumbents 

18 Subjects number 24 and 22 chose to never compete and were the second and fourth 
highest earning incumbents. These two subjects faced entrants in rounds 9 and 10 of the 
experiment respectively. Subject 24 had 5 entrants not enter and subject 22 had 2 
entrants not enter. Possibly, these two subjects were beneficiaries of the prior 
experience entrants had with other incumbents which lead entrants to not enter even 
though incumbents 24 and 22 never made an AGG response. The results of a regression 
predicting incumbent payoff shows that the independent variable ROUND is a statistically 
significant predictor but the overall model explains less than 5% of the variance. 
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responded AGG repeatedly the probability of entry did not decline. A 

strategy of never entering would yield a payoff of 30; all 15 

entrants earned a payoff of 30 or above. Clearly, entry was a more 

profitable strategy for entrants. 

The change in incumbent behavior in Experiment 1.3 may be 

attributable to the significant changes in the experimental design. 

Increasing the number of entrants from 10 to 15 to allow time for 

reputation building and protecting incumbent anonymity increases 

the motivation to use the deterrence argument. 

What remains a puzzle is why entrants continue such 

aggressive entry in the face of AGG responses? The payoffs for 

entrants in Experiment 1.3 were increased to make entry a non 

trivial decision. While it could be that the amounts paid to entrants 

were still not enough to foster play consistent with the deterrence 

argument, there might have been other explanations. 
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Discussion of the Chain Store Game 

Wilson (1985) provides the following definition of reputation: 

In common usage, reputation is a characteristic or attribute ascribed to one person 
(firm, industry, etc.) by another (e.g. "A has a reputation for courtesy"). 
Operationally, this is usually represented as a prediction about likely future behavior 
(e.g. "A is likely to be courteous"). It is, however, primarily an empirical statement 
(e.g. " A has been observed in the past to be courteous"). Its predictive power depends on 
the supposition that past behavior is indicative of future behavior (pg 27-28). 

In a strategic management context, reputations are ascribed to 

firms. In the recent past, Coca-Cola was said to have a reputation 

for never acknowledging its competition, and Polaroid was ascribed 

a reputation for introducing new products and then quickly 

developing the quality and breadth of product line extensions (Smith, 

Grimm, and Gannon, 1992). It was argued that Coca-Cola's 

reputation was detrimental (as they lost market share to Pepsi in 

the 1950s and 1960s by not responding to Pepsi's competitive 

actions), while Polaroid's reputation proved a strength (as it led 

Kodak to move prematurely in entering the instant camera market in 

the early 1970'S). The fundamental problem in using reputation to 

explain market outcomes on the firm level is that numerous 

competing hypotheses might also explain the empirical facts. 

Game theory attempts to provide a much more limited and 

operational interpretation of reputation. Wilson (1985) writes: 

In a sequential game, a player's strategy is a function that assigns the action to be 
taken in each situation (i.e., each possible information condition) in which he might 
make a choice. If the player has some private information (e.g., his preferences), then 
the choices of actions may depend on this information. In this case, others can interpret 
his past actions (or noisy observations that embody information about his past actions) 
as signals about what his private information might have been. More specifically, they 
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can use Bayes' rule to infer from the history of his observed actions, and from a 
supposition about what his strategy is, a conditional probability assessment about what 
it is that he knows. Further, if the information concerns something that persists over 
time, then these inferences about the private information can be used to improve 
predictions of his future behavior. 

In a narrow sense, the player's reputation is the history of his previously 
observed actions. The relevant summary, however, is simply the derived probability 
assessment whenever this is a sufficient statistic. The operational use of this 
probability assessment is to predict the player's future actions; the probability 
distribution of his actions in a future circumstance is the one induced from his supposed 
strategy, regarded as a function of his future behavior (pg. 28). 

He proposes that there are four necessary ingredients to allow 

a role for reputations. (1) There must be more than one player in the 

game, and (2) at least one player has some private information that 

persists over time. Further, the player with private information (3) 

will take several actions in a sequence, and (4) is unable in advance 

to commit to the actions he will take. The inability to commit in 

advance to an action necessitates that at each subgame the player 

must balance the value of maintaining his reputation over the long 

term with the short term payoffs. That is, he must continually 

reassess the value of his reputation and whether it is worth 

maintaining. 

Given this narrow view of what constitutes a reputation, it is 

clear why the induction argument is the only solution to the chain 

store game. Selten's (1978) construction of the chain store game 

assumes complete and perfect information. Recall that the 

structure of the extensive form of the chain store game requires 

player k to move first, either IN or OUT, and if IN, player A responds 

either COOP or AGG. If player k chooses out, the game moves to the 

next town (or trial) without player A responding. All moves and 

payoffs are common knowledge. The perfect Nash equilibrium is the 
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strategy choice (IN, COOP) since all players understand the backward 

induction argument and recognize that player A cannot credibly build 

a reputation for predation. Trockel (1986) writes: 

The specific structure of the extensive games where no lacks of information are present, 
excludes the generation of reputation and keeps the actions on the 20 markets 
independent. In case of full information and rationality there is nothing to be learned. 
Player (A) cannot make any potential entrant believe that he is a predatory, since they 
know he is not. The common knowledge assumption (cf. Auman, 1976; Milgrom, 1981) 
that cooperation is the unique sequential reaction to entry and that entry is the unique 
sequentially rational choice, enforces the unique sequential equilibrium. 

Subsequent work on the chain store game has focused on 

modifying the information structure of the game to allow for the 

development of credible reputations. Papers by Kreps and Wilson 

(1982), and Milgrom and Roberts (1982) modify the original 

formulation of the chain store paradox with the introduction of 

incomplete or imperfect information. Both of these papers begin 

with the insight that the introduction of incomplete information 

invalidates the common knowledge assumption and hence the 

backward induction argument used by Selten. In these models the 

condition of perfect information in the chain store game is altered 

by introducing doubt on the part of player k concerning the perceived 

validity of the game to be played. It was shown that if there exists 

a positive probability that the entrants believe that player A will 

react aggressively, perhaps because entrants believe player A can 

earn positive returns with an aggressive response or that an 

aggressive response is the only option available to player A, then 

player A can credibly establish a reputation for predation in early 
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rounds and entrants will choose to stay out of the market in all but 

the final few rounds. Both papers showed that incomplete 

information about the game structure or players' payoffs and the use 

of sequential equilibrium is adequate to avoid the paradox. 

Camerer and Weigelt (1988) and Jung, Kagel, and Levin (1994) 

have conducted experimental tests on these types of models. Both 

presented subjects with modified versions of the chain store game 

in which there was uncertainty about the "type" of the incumbent 

player. The type of the incumbent player was either "strong" or 

"weak". A strong (weak) incumbent had a dominant strategy to 

respond AGG (COOP) in any single period of the repeated game. 

Entrants were informed of the probability distribution of the 

incumbent's type. Since weak incumbents had motivation to mimic 

strong incumbents, and since entrants did not know the incumbent's 

type, these experiments allowed for tests of the aforementioned 

sequential equilibrium models and of reputation building by weak 

incumbents. While differing substantially in design and motives, 

both of these papers found evidence of effective reputations being 

established by incumbents. 

From this theoretical and experimental work, one might 

conclude that the chain store paradox has been solved, albeit only in 

a narrow sense. Based on Wilson's guidelines for what constitutes a 

reputation, Selten's formulation does not allow for reputation 

formation. If no reputations can be formed, then no paradox exists. 

But by introducing incomplete or imperfect information into the 
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chain store game, credible reputations can be established in a game 

theoretic sense. Further, laboratory experiments provide evidence 

that reputations do develop and are effective in such environments. 

But these extensions of the chain store game do not directly address 

the original issues raised in the paradox. 

The nature of the chain store paradox, as proposed by Selten, is 

that reasonable players, even in an environment of complete and 

perfect information, will not follow the game theoretic prediction. 

It was argued that incumbents will establish a reputation by 

competing against early entrants, and this reputation will be 

effective in deterring later entrants. The development of a 

reputation by an incumbent is not conditioned on uncertainty about 

her type, for it is presumed that most players will find it 

unreasonable to not be guided by the intuitive logic which generates 

the deterrence argument. While changes in the information 

structure of the original game have allowed for theoretical 

developments that avoid the paradox, if these changes are not 

accepted the original question remains: is the deterrence theory a 

reasonable description of player behavior? 

In a subset of the experiments conducted by Jung, Kagel, and 

Levin (JKL, 1994), there is limited experimental evidence that 

players' behavior is consistent with the deterrence theory. As 

mentioned earlier, JKL attempted to test for predatory pricing in a 

laboratory environment. Among several experiments they conducted, 

one was similar enough to the work here to permit comparison. 
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JKL had subjects play a chain store game with the following 

payoffs (denoted in II Francs"). If the entrant chose OUT, the payoffs 

were (95, 300) for the entrant and incumbent, respectively; an (IN, 

COOP) strategy combination resulted in payoffs of (150, 160), and 

the (IN, AGG) payoffs were (80, 70). JKL describe the experimental 

design as follows. 

Each experimental session had from 45 to 90 plays of the game (Note: A single 
play of the game involved a sequence of eight stage games with a single subject as 
monopolist). Sessions employed seven subjects who randomly divided into three Ms 
(incumbents) and four Es (entrants). In a given play of the game, one of the Ms faced 
eight entry threats, two from each of the four Es. The order of play for Es was randomly 
determined so that they entered only once in the first four periods of play, and only once 
in the last four. The order of play for Ms was randomly determined so that they got to 
play only once, and in random order, within each set of three plays of the game. Subjects 
switched roles after nine plays of the game, with all Ms becoming Es, and three of the 
four Es becoming Ms. Subjects did not know how many plays of the game there would be. 

Es and Ms sat on opposite sides of a room with a curtain drawn down the middle. 
They indicated decisions by holding up red or black checkers with numbers taped to 
them. All decisions were posted on the blackboard at the front of the room. Subjects 
were not permitted to speak, other than to ask questions during the reading of 
instructions and to ask procedural questions during the experiment. Thus, the identity 
of the player making a decision on one side of the room was not known to players on the 
other side (pg. 75). 

Since subjects were involved in a large number of games, the 

payoffs for each game were relatively small. 

The focus of the research by JKL was on testing the sequential 

equilibrium model. As such, any soft play by an incumbent was 

assumed to be an indication that all subsequent entry will be met by 

soft play. That is, the possibility that an incumbent might respond 

COOP on one trial and AGG on the next was not considered. In 

reporting the results of these experiments, JKL only provide data for 

trials on which no previous soft play had occurred. These results 
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are shown in Table 1.20. For comparison purposes, similar 

conditional probabilities were calculated from the data of 

Experiment 1.3.19 

---Insert Table 1.19 about here ---

The behavior of experienced incumbents in the JKL 

experiments is similar to the behavior of incumbents in Experiment 

1.3. Most incumbents chose to respond AGG when faced with entry in 

early rounds; only 0.11, 0.18, and 0.09 percent of incumbents chose 

COOP when faced with entry in rounds one, two, and three. The 

percentage of soft play did steadily increase in later rounds as more 

incumbents chose to accommodate entry. In the JKL experiments, 

some incumbents chose to compete all the way to the end. JKL 

comment, "Apparently the backward induction argument underlying 

the soft play in later rounds is not quite so clear to inexperienced 

Ms as Selten's deterrence theory would suggest. Either that or there 

were indeed some Ms who were initially "addicted" to fighting" (pg 

84). While it is difficult to fully interpret and compare the data 

between the two experiments because of the way JKL chose to 

report it, it seems clear that incumbents' behavior was consistent 

with the deterrence theory. 

19 Experiment 3 was chosen because it provides the best evidence confirming the 
deterrence theory. Because of the manner in which JKL chose to report their data, 
caution should be taken when comparing Experiment 3 with JKL due to the low 
frequencies inherent in the statistics calculated. 
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Experienced incumbents were a little more successful in 

deterring experienced entrants in the JKL experiments than in 

Experiment 1.3. In JKL, the rate of entry for experienced subjects in 

the rounds two through four, conditional on no previous soft play, 

averaged only 25%. Entry rates were much higher in these rounds in 

Experiment 1.3. But with inexperienced subjects, and in later 

rounds, entry rates from JKL and Experiment 1.3 were comparable.2o 

JKL make the following comments on these experiments: 

The detailed pattern of play that emerges for experienced Ms in games with no 
experimenter induced strong Ms has a number of important similarities, as well as some 
differences, from Selten's deterrence theory. As Selten suggests, experienced Ms 
recognize the backward induction argument, at least for the last period of play, always 
playing soft in games 31 on. (What is also striking here is that it takes this much 
experience for all Ms to recognize this.) Further, for experienced Ms a predatory 
response against initial entry was typically sufficient to forestall enough future entry 
that predatory pricing paid compared to playing soft throughout. However, experienced 
Es were more aggressive than Selten's deterrence theory would suggest, almost always 
entering at least once in the first three period of play. The incentive here appears to 
have been to identify the small number of Ms (the 10-15% who played soft following 
the first entry). Given the actual frequency of soft play, such entry was not profitable. 
However, the expected cost was relatively low, being about 5 francs, so we would only 
have to postulate a small disutility of playing OUT to rationalize this entry (pg. 88). 

It is interesting that JKL conclude that aggressive entry was 

not profitable. Aggressive entry was very profitable for subjects in 

Experiments 1.1, 1.2, and 1.3. The average payoff for entrants in 

Experiments 1 and 2 is 15.05, whereas a never enter strategy would 

have resulted in a payoff of 10; in Experiment 1.3, average payoff is 

20 It should be expected that the lowest conditional entry rates will occur on trials 
where no previous soft play has occurred. As discussed earlier, there are many 
different types of conditional entry probabilities that can be calculated. Since JKL were 
concerned with predatory pricing behavior, the probability of entry conditional on no 
previous soft play is an appropriate statistic. Since the research considered here is 
concerned with more than simply predatory pricing, other conditional probabilities are 
also important. 
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39.04 compared to 30 for never entering. It is very difficult to 

reconcile these contradictory findings, given the differences in the 

payoff structures and experimental design. But, whether it was 

profitable or not, both experiments report higher rates of entry than 

expected. 

The results from Experiments 1.1, 1.2 and 1.3 along with the 

data from JKL provide support for the conclusion that incumbents 

did not establish a credible reputation that served to deter entry. 

Across Experiments 1.1, 1.2, and 1.3, entrants chose to enter on 459 

of 550 trials. There is little evidence to suggest that an 

incumbent's threat of an AGG response significantly deterred entry. 

Even when incumbents consistently responded AGG to entry, entry 

rates remained high. 

Clearly, establishing. an effective reputation tor predation by 

incumbents goes deeper than first presumed in the development of 

the paradox. The essence of the paradox may not be that game theory 

prescribes an unreasonable course of action for players. Instead, 

what may seem to be a reasonable prescription for players' behavior 

based on the deterrence theory may not be so reasonable from both 

players' perspective. The intuitive appeal of the deterrence theory 

makes perfect sense from the perspective of the incumbent. An 

incumbent accepts the deterrence theory because it seems a 

reasonable approach on how to play the game from his perspective 

and one that yields him a higher payoff than prescribed by induction. 

When we first come to and accept the paradox, we are probably doing 
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so as we look out from the view of the incumbent. But the logic may 

not seem so reasonable if you come at the paradox from the 

perspective of the entrant. The entrant is the one in the game that 

is being told not to play. The whisper in the entrant's ear is "don't 

you see, you shouldn't enter, the incumbent will compete with you 

and you will get nothing. II But the entrant can easily see that if she 

gets nothing than so too does the incumbent. She must then ask 

herself why would the incumbent choose to get nothing? And the 

answer that the incumbent would choose to get nothing now because 

he thinks he can get more later may not seem so compelling to the 

entrant. When the entrant hears the whisper of the deterrence 

theory in her ear she may conclude that the whisperer is the one that 

is unreasonable. Because whereas the deterrence argument has 

intuitive appeal for the incumbent, it likely does not have the same 

intuitive appeal for entrants. 
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FUTURE RESEARCH ON THE CHAIN STORE GAME 

One conclusion that is clear from these initial experiments is 

that experimental design parameters are critical. To further clarify 

and extend these findings, further experimentation is necessary in 

the following areas. First, experiments are needed with larger 

values of m, the number of entrants in the game. Selten proposed 

that m = 20; Experiments 1.1 and 1.2 looked at m = 10, Experiment 

1.3 set m = 15, and JKL set m = 8. Since the intuitive appeal of the 

deterrence argument is positively correlated with m, it may be that 

aggressive entry diminishes as m increases. To determine this, 

future experiments should concern themselves with values of m ~ 

20. 

Second, our results suggest that cardinal (and not simply 

ordinal) properties of the parameters may be important. As such, 

experiments are warranted in which the values of the parameters 

are systematically manipulated. Since the values of the parameters 

may interact with the size of m, more complicated experimental 

designs are necessary to parse these effects out. 

Third, more research is necessary that specifically controls 

for player anonymity. Some of the differences in findings may be 

attributable to what entrants knew about incumbents, what entrants 

knew about other entrants, and what incumbents knew about other 

incumbents. In the three experiments here and the work by JKL, 

three different player environments were used. In Experiments 1.1 
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and 1.2, entrants knew the identity of the incumbents, all entrants 

were in the same room together, and the incumbents did not know of 

the play of other incumbents. In Experiment 1.3, the entrants did not 

know who the incumbents were, all the entrants were in the same 

room together, and the incumbents did not know of the play of other 

incumbents. In JKL, the entrants were on one side of a partition and 

the incumbents were on the other; thus, the entrants knew the other 

entrants, the incumbents knew the other incumbents, but the 

entrants didn't know the incumbents. The obvious way to control for 

all these contingencies is to computerize the experiments such that 

individual anonymity is maintained. While computerized 

experiments are necessary, how the game is played in the non

anonymous environments is also important. It would seem that if 

the chain store game is to have any generalizability beyond the 

controlled laboratory then it must consider some of social factors 

that affect play. Reputations are developed and maintained in social 

environments. If reputations do affect the outcomes of games, then 

the information structure of the game should be expanded beyond 

simply player moves and payoffs. 

Fourth, it would be interesting to consider whether play in the 

game is affected by the prior behavior of players. That is, 

individuals and organizations are endowed with a prior history of 

behavior. The history mayor may not be specific to the current 

game. But if the history is strong enough, it has the potential to 

affect the beliefs of players prior to actual play in the current game. 



102 

A prior history of behavior can affect future play in two ways. 

First, the experience of a player in other competitive situations can 

affect the attitudes and beliefs she brings to the current game. 

Second, prior behavior can establish a general reputation for a 

player that can affect the perceptions of other players' have about 

how she will behave in this game. Thus, prior history can affect the 

expectations players bring with them to the game which can affect 

behavior in the game. 

Another direction experimental research might take is to 

consider the influence of signalling. Many actions taken by firms are 

preceded by signals concerning proposed behavior. The signals can 

be informational, such as warnings and assurances, or they can be 

strategic, such as threats and promises. If an incumbent announces 

that he will respond AGG to entry, this is a threat since once this 

node in the game is reached he does not have an incentive to carry 

out this action. If the incumbent announces that he will respond to 

entry with COOP, this is an assurance since it is in his interest to 

carry it out. Since induction theory shows that incumbents' threats 

are not credible, it would be interesting to explore whether 

incumbents' signals can affect entrant behavior. 

Finally, experiments are necessary to study theoretical 

modifications to the chain store game. As discussed earlier, 

Milgrom and Roberts (1982) and Kreps and Wilson (1982) introduced 

incomplete information into the chain store game. Jung, Kagel, and 

Levin (1994) conducted initial experiments on this modification. 
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Trockel (1986) examined modifications to the chain store game with 

the introduction of imperfect information. He asserts that game 

theoretically the order in which players move is arbitrary. A 

version of the game is proposed in which the incumbent moves first 

and chooses COOP or AGG. The entrant then, without knowledge of 

the incumbent's move, chooses IN or OUT. He states that a reversal 

in time "should only play a role in the analysis only as far as 

information is concerned" (pg. 170). It is then shown that this 

modification alters the sequential equilibria for the game. The 

strategy set (IN, COOP) is still a perfect sequential equilibrium, but 

now the strategy set (OUT, AGG) is also a sequential equilibrium. In 

repeated play, since (OUT, AGG) is an equilibrium point, the choice of 

AGG by an incumbent can be seen as rational which allows for the 

development of a reputation. Experimentally, we would expect to 

see more reputation building in Trockel's formulation than in 

Selten's. Evidence is necessary to test this assertion. 

The proposed experiments provide several directions in which 

future research might go. Theoretical work continues to extend and 

refine this work which will lead to still further directions for 

experimentation. Through continued experimentation and theoretical 

work, insight and resolution of the chain paradox is possible. 
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INTRODUCTION TO THE SIMULTANEOUS MARKET ENTRY GAME 

The chain store game is a sequential game under perfect, 

certain and symmetric information. It is played in an environment in 

which there is a single incumbent and multiple entrants. 

Information in the game is perfect, certain, and symmetric. 

Economists have used the chain store game to study predatory 

pricing, market signalling, and strategic behavior. The tacit 

assumption in the use of the chain store game is that the structure 

of the game is analogous to a market environment of one large and 

dominant producer and many smaller challengers. While the chain 

store game has proved a productive domain of study, many other 

types of market environments exist in which market entry decisions 

are made. 

The market entry situation inherent in the chain store game is 

most likely to be found in the mature phase of an industry's life 

cycle. 21 In other stages of an industry's life cycle, there are likely 

to be different forces affecting market entry decisions. For 

example, consider the market entry problem faced by organizations 

at the embryonic stage of a fast growing industry. At the emergence 

of such an industry, most competitors are likely to be relatively 

21 One popular approach to characterizing industry environments is based on 
an industry's growth over time The lifecycle of an industry is characterized 
by four distinct stages termed emergence, growth, maturity, and decline. At 
each stage of an industry'S growth different forces of competition will be 
relevant. Porter (1980) suggests that an organization's strategy should be 
contingent on the current stage of the industry. 
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similar. Since the industry will grow quickly, early entry will likely 

increase the chances of success. But, if too many organizations 

enter at inception then market supply will exceed demand, industry 

profits will be negative, and some participants will have to exit. In 

such a environment, organizations must simultaneously make their 

entry decisions without the benefit of viewing other firms moves. 

In the next set of experiments, a market entry game with 

characteristics of an emerging industry is presented. This game is 

called the simultaneous market entry game (SMEG). There are two 

essential differences between the SMEG and the chain store game. 

First, players in the SMEG are symmetric in contrast to the 

differences between the incumbent and entrant in the chain store 

game. Second, play in the SMEG is simultaneous and not sequential. 

The SMEG allows us to continue the laboratory study of market entry 

decisions but in a very different simulated market environment. 
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Description of Market Entry Games 

In the class of games under investigation, called simultaneous 

market entry games, each player must decide privately and 

anonymously whether to enter a market or stay out of it. Selten and 

GOth (1982) define market entry games as follows. Each player i, 

i=1, ... , n, must decide between aj = 1 ("enter") and aj = 0 ("stay oue). 

The number of players entering the market is given by 

for each vector aj = (a1,a2, ... , an). The individual payoff of player i, 

denoted by Hj, depends on aj and m(a) according to 

R(m(a)) - Cj, if aj = 1 

S(m(a)), if ai = o. 

The expression A(m) = R(m) - S(m-1) is assumed to be non-

increasing in m, i.e., 

A(1) ~ A(2) ~ ... ~ A(n). 
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The individual parameter Cj (Cj > 0) is interpreted as player ils 

cost of market entry. A(m) is called the incentive for market entry 

if m-1 other players have already entered the market. To avoid 

games with dominated strategies, it is assumed that 

A(1) > Cj > A(n) for i = 1, ... , n. 

Thus, each player prefers to be the only player in the market, e.g., 

the monopolist if players are potential sellers, and each player 

prefers to stay out if all other players enter the market (Guth, 

1991). Other assumptions are made (Selten & GOth, 1982) to exclude 

border cases, but they are not relevant to the present study. 

As pointed out first by Selten and GOth (1982) and later by 

Gary-Bobo (1990), the market entry game described above can be 

interpreted as the "truncation" or first stage of a two-stage game of 

the following form. In the first stage of the game (entry stage) the 

n players simultaneously choose either 0 (no entry) or 1 (entry). The 

vector of n binary choices is then rendered common knowledge. In 

the second stage (e.g., supply stage) all the m players who entered 

the market on stage 1 make simultaneously some other decision 

(e.g., determine a supply level in a Cournot game). If all the 

subgames resulting from stage 2 have uniquely defined equilibria, 

the market entry game is obtained as a truncation of the original 

two-stage game. 
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The results derived by Selten and GOth (1982) and Gary-Bobo 

(1990) are applicable to oligopolistic market models in which the 

participating firms must take a preliminary entry decision and then 

compete with one another in the second stage. The linear Cournot 

oligopoly model studied by Selten and Guth is one example, as are 

other oligopoly models where prices or advertising expenditures are 

the decision variables. A second class of applications includes two

stage models where the first stage is an innovation rather than an 

entry stage (Selten & GOth,1982). In the first stage each of n 

suppliers can adopt a production method that saves labor but 

requires investment costs. In general, these costs will vary from 

one supplier to another as a function of size, technical experience of 

the firm, and the R&D budget. The second-stage subgame perfect 

equilibria will depend on the number m of suppliers who adopt the 

new technology on stage 1. 
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Previous Experimental Research 

Realizing the importance of market entry games for industrial 

organization and the potential they have for understanding 

coordination in large groups, Rapoport (1994) investigated 

experimentally entry decisions in a very simple variant of the 

market entry game with symmetric players. The basic experimental 

design that he used can be described as follows. Members of a group 

N sit together in a classroom (or sit separately near computer 

terminals). The value of n (n = INI) is common knowledge. On each 

trial t, t = 1, 2, .'" T, a possibly different positive integer c is 

announced publicly by the experimenter (or displayed on the 

individual computer terminals). The number c (1 ~ c ~ n) is 

interpreted as the "capacity of the market". After c becomes 

common knowledge, each player i must decide privately whether to 

"enter the market. II 

strictly forbidden. 

Communication during the entire game is 

Rapoport (1994) used the following formula for determining 

the individual payoff for each trial t: 

k, if aj = 0 

k + r(c-m), if aj = 1, 
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where m is the number of entrants on trial t, and k and rare 

arbitrary constants that remain fixed throughout the game. This is a 

market entry game with symmetric players and zero entry costs, in 

which the incentive to enter decreases linearly in m. 

Rapoport (1994) used a somewhat unusual experimental design 

with four major features. 

1. The experiment was conducted in class. The subjects were sophisticated Ph.D. 
students majoring in Management, Finance, Accounting, or Psychology, who were 
familiar with individual choice behavior, basic concepts of noncooperative game theory, 
and major experimental findings of cooperative and non-cooperative games. 

2. The experiment was replicated three times (sessions), with approximately 
three weeks between consecutive sessions, to study the effects of session-to-session 
learning. Each session included 20 trials, with ten different values of c (c = 3,4,5, 
... ,12) each presented once in Block 1 (trials 1-10) and a second time in Block 2 
(trials 11-20). The presentation order within each block was random. No feedback 
about individual decisions and outcomes was given at the end of each trial. The subjects 
participated in all 20 trials in a session with no information. At the end of each session, 
one of the twenty trials was chosen randomly to determine the individual payoffs (either 
k or k + r (c-m)), which could be positive or negative. Information about group 
behavior, consisting of a table displaying the twenty pairs of c and m, and the co
variability of c and m in Session s (s = 1, 2, 3), was presented and briefly discussed at 
the beginning of Session s + 1. 

3. The range of the individual payoff per trial (and, therefore, session) was 
quite wide. The parameters used in the study assumed the values c = 3, 4, ... , 12, k = 
$1, r = $2, and n = 16. Consequently, each subject could earn up to $23 (if c = 12 and 
m = 1) or lose up to $25 (if c = 3 and m = 16). 

4. No endowments were distributed. Rather, the subjects were told that 
participation in the experiment was voluntary, that money won would be paid 
immediately by the experimenter, whereas money lost would come from their pockets. 
The instructions concerning payoff were followed in all three sessions. 

The study yielded five major findings. First, it resulted in 

positive and highly significant correlations between the ten values 

of c and the corresponding number of entrants (m) summarized over 

subjects and the two blocks in each session. A very high and 
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positive correlation (r= 0.83, p < .01) was already obtained in 

Session 1 before any summary feedback was provided. 

Secondly, by the end of the last session most of the subjects 

used deterministic decision rules of the form: for a given value of c, 

aj = 1 in Block 1 if and only if aj = 1 in Block 2, and al = 0 in Block 1 if 

and only if aj = 0 in Block 2. 

The third finding concerns the difference score d = c - m. On 

the average, across all twenty trials, the value of d was 3.55, 1.20, 

and -0.25 for Sessions 1, 2, and 3, respectively. This result, 

combined with the positive correlation between c and m reported 

above, provides strong support for the Nash equilibrium solution in 

pure strategies prescribing that either m = c or m = c-1. It also 

supports the symmetric Nash equilibrium solution in mixed 

strategies, which prescribes entering with probability p(c) = (c-

1 )/(n-1), see Rapoport (1994). 

The latter finding is particularly intriguing in light of the 

fourth finding: individual differences in number of entries per 

session (minimum 0, maximum 20) were substantial and did not 

diminish over sessions. The standard deviations of total number of 

entries were 4.14, 5.08, and 6.94 for Sessions 1, 2, and 3, 

respectively. 

The fifth and last finding concerns learning over sessions. 

Whereas individual differences in total number of entries did not 

decrease over sessions, both the frequency of deterministic decision 

rules (finding 2) and the c-m difference (finding 3) changed 
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systematically over sessions. Moreover, there was a significant 

increase in the total number of entries from Session 1 to 2 for the 

subjects who stayed out of the market in Session 1. It could not be 

determined whether these session-to-session changes were due to 

practice, summary feedback about the outcomes of the previous 

session, or the actual payoff per session determined by the random 

selection of a single trial. 
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Plan of the Present Study 

The findings reported above, their theoretical interpretation, 

and the hypotheses they raise about coordination behavior in large 

groups are seriously qualified in light of several questionable 

features of Rapoport's study. A major question concerns 

replicability and generalizability of the results. Rapoport selected 

for his study Ph.D. students with formal training in game theory and 

strong interest in strategic thinking. His results may not be 

generalizable to more common populations of subjects who are not 

familiar with game theory and strategic behavior. Moreover, the 

results may not be replicable in a more common experimental design 

in which subjects do not run the risk of losing their own money. 

When out-of-pocket money is not allowed, attitude toward risk and, 

consequently, the decision whether to enter the market once its 

capacity is known may change considerably. Yet a third problem of 

the previous design has to do with the spacing of the experimental 

sessions. There was no way in the previous study to guarantee that 

the subjects (who attended the same class) did not discuss the 

experiment with one another between sessions. 

A second major question concerns learning. The number of 

replications in the Rapoport study was too small to study learning. 

In addition, the small number of iterations combined with the 

particular payoff scheme of basing the payoff in each session on a 

single randomly chosen trial prevented the study of the effects of 
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losing or gammg money on trial t on the entry decision on trial t+ 1. 

Recent studies of coordination in small groups (e.g., Cooper, De Jong, 

Forsythe, & Ross, 1990; Van Huyck, Battalio, & Bell, 1990, 1991) 

suggest that players' beliefs in such games are widely dispersed, 

that interactions between strategic uncertainty and the process of 

learning from experience can exert a strong influence on 

coordination outcomes, and that many iterations are required to 

achieve convergence (Crawford, 1993). 

The third major question concerns the nature and timing of 

feedback. It is possible to conduct coordination experiments with no 

trial-to-trial feedback about game outcomes. Changes in behavior 

may be caused by practice and reflection. A second, more common 

procedure, is to provide complete information about group outcome 

(Le., m) and individual payoff at the end of each trial. Rapoport 

opted to use a third, "intermediate" procedure in which information 

about individual and group behavior was displayed to the entire 

group in a summary form and briefly discussed at the beginning of 

session s+1. It is not known what features of this summary 

information were attended to by different players. Nor is it possible 

to assess the effects of class discussion on subsequent behavior. 

While attempting to correct the flaws of the previous study, 

the major purpose of the present study is to replicate and extend it 

in two different directions. Experiment 2.1 is motivated by the 

results of Session 1 of Rapoport's study, in which a fair amount of 

coordination was achieved without any feedback. Experiment 2.1 is, 
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therefore, designed to examine more carefully the "homegrown 

priors, II presumably based on the players' previous experience with 

analogous situations, that the subjects carry with them to the 

market entry game. To achieve this purpose, Experiment 2.1 iterates 

the market entry game for many trials with different and randomly 

presented values of c without trial-to-trial feedback. Experiment 

2.2 is primarily concerned with learning in market entry games. It 

uses a similar design to that used in Experiment 2.1 but introduces 

trial-to-trial feedback about individual and group outcome. 
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EXPERIMENT 2.1 

Method 

Subjects: Twenty subjects participated in the experiment. 

The subjects consisted of undergraduate students, graduate 

students, and a few university employees who responded to an 

advertisement in the school newspaper. The advertisement stated 

that subjects would receive between $5.00 and $30.00, contingent on 

their performance, in a two-hour experiment concerning economic 

decision making. 

Procedure: The experiment was conducted in the computer

controlled Economic Science Laboratory (ESL) at the University of 

Arizona. Subjects arrived at the ESL lab and were seated at one of 

20 computer stations. They were then asked to read the 

instructions that appeared on the computer terminal before them. 

The subjects were also supplied with written copies of these 

instructions (see Appendix F) that they could consult at any time.22 

Each subject was given an endowment of 34 francs ($5.10), and told 

that subsequent earnings (losses) would be added to (subtracted 

from) this amount. After the subjects read the instructions, they 

participated in four practice trials, followed by sixty actual trials. 

22 These instructions are for Experiment 2.2. In the instructions for 
Experiment 2.1, information about outcome feedback, which follows the 
example, was omitted. 
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Each trial consisted of the following two steps. First, the 

value of c was displayed on each subject's monitor. The payoff 

function used, defined in terms of francs, had the following form: 

no entry = 1 

entry = 1 + 2(c-m) 

Subjects were informed that francs would be exchanged into ~ollars 

at the end of the experiment at the conversion rate of 1 franc = 

$0.15. To reduce the burden of computation, a table was displayed 

on the computer screen listing all the payoffs based on all possible 

number of entrants (from 0 to 20) and the value of c for the current 

trial. Second, the subjects were asked to type in their response (Y = 

enter, N = stay out). No time constraint was imposed. After all 

twenty subjects made their decisions, the next trial began with 

another value of c being displayed. 

Subjects played sixty trials of this type. The experiment 

lasted about 90 minutes. At no time during the experiment did the 

subjects receive any feedback information concerning their 

performance. The odd integers between 1 and 19 were the values of 

c used in the experiment. These ten values were randomized 

independently within each of six blocks; thus, . the subjects 

observed the same value of c six times during the experiment but in 

a different order within each block. 
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At the conclusion of the experiment, the subjects were paid 

individually for their accumulated earnings over the sixty trials plus 

the initial endowment and dismissed from the laboratory. 
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Results, Experiment 2.1 

Table 2.1 presents the number of entries summed over 

subjects for each value of c. The results are presented separately 

for each block and then summed over the six blocks of trials. In 

addition, Table 2.1 displays the correlations between c and m for 

each block separately and across blocks (bottom row), and the 

standard deviations of m for each value of c (right-hand column). 

Several major findings are evident. First and most importantly, 

there is a positive and significant correlation between the market 

capacity (c) and number of entrants (m). The correlation across all 

sixty trials is 0.92 (p < .0001); the correlations within blocks 

range between 0.91 and 0.94 (p < .01, in each case). The linear 

correlation between c and m accounts for approximately 85 percent 

of the variance in the choices. Second, the number of entries for a 

given value of c is very stable; the standard deviations range 

between 0.47 and 1.80. This finding suggests that the group, as a 

whole, exhibited little change in the number of entry decisions. In 

the absence of feedback, this finding is expected. Third, Table 2.1 

shows that the standard deviations of m first increase and then 

decrease as c increases. There were more changes in entry 

decisions for intermediate values of c. 

---Insert Table 2.1 about here---
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Model Testing, Experiment 2.1 

For the payoff function used in the present experiment, the 

equilibrium solution in pure strategies is m* = c, or m* = c-1. The 

equilibrium solution concerns group, not individual behavior. It does 

not specify which members will enter and which will stay out. To 

test this solution on the group level, we introduced the measure 

d(c) = Im*(c) - m(c)1 where m*(c) and m(c) are the equilibrium and 

observed number of entrants for a given c value. For example, if c = 

5, and the observed number of entrants is 3, 4, 5 or 6, then d(c) = 1, 

0, 0, 1, respectively. 

Table 2.2 displays the values of d(c) by block and c value. In 

22 out of 60 trials (37%) d(c) = 0, in 15 (25%) trials d(c) = 1, and 

in 12 (20%) trials d(c) = 2. Only in 18 percent of the trials d(c) > 2. 

There is no trend in the d(c) values across blocks. However, in 

correspondence with Table 2.1, Table 2.2 shows that the equilibrium 

solution is mostly supported at low or high values of c. 

---Insert Table 2.2 about here---
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Individual Decision Rules, Experiment 2.1 

How did the subjects achieve such an impressive degree of 

coordination in the absence of trial-to-trial feedback? Note that 

heterogeneity of the subject population is necessary for 

coordination; if all the subjects were to behave in the same way, 

the equilibrium solution would not be supported.23 Table 2.3 shows 

the number of entry decisions by subject summarized across the six 

blocks. The total number of entries varied from 5 (810) to 52 

(816). 

---Insert Table 2.3 about here---

Inspection of Table 2.3 shows marked individual differences 

not only in the number of entries but also in the decision rules used 

by the subjects. For example, 88 used the decision rule "enter if and 

only if c ~ 7;" he did so consistently in all six blocks of trials. In 

contrast, 812 always entered when c = 3, 7, 9, and 15, and never 

entered when c = 5 or 13. Other subjects used decision rules which 

are considerably less consistent. We measured decision consistency 

by the index s = LI3 - vi, where v is the number of times the subject 

entered for a given value of c. Recall that the subjects observed 

23 One strategy that all subjects could use that would support an equilibrium is the 
optimal mixed strategy. Since subjects were not using mixed strategies, heterogeneity 
in subject entry decisions is necessary for the group to reach an equilibrium. 
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each value of c six times; hence, 0 < v < 6. If the subject used a 

deterministic decision rule of either never entering or always 

entering on any given value of c, then s would reach its maximum 

value of 30. If she used the symmetric mixed strategy equilibrium 

solution of entering with probability p(c), then the expected value of 

s is 15.8.24 

The decision consistency measures of the individual subjects 

are shown at the bottom row of Table 2.3. They are seen to range 

between 11 and 30 with a mean of 21.7. The results show that 

several subjects (84, 85, 86, 88, 810, 816) followed a 

deterministic strategy with only very few exceptions. The other 

subjects exhibited larger deviations from deterministic decision 

strategies. However, only a few of the inconsistent strategies can 

be accounted for by the mixed-strategy equilibrium. 

Ultimately, what is most important to the subject is whether 

or not his strategy is profitable. With individual strategies 

characterized by (1) total number of entries and (2) the decision 

consistency measure, one may ask which strategies performed 

beUer. 8pecifically, did subjects who entered frequently 

24 In contrast to a pure strategy, a mixed strategy maps each of a player's possible 
information sets to a probability distribution over actions. A player in this game would 
decide to enter or not enter based on a certain probability distribution for each value of 
c. Since all players are symmetric in this game, we can assume that all will be playing 
the same mixed strategy. Based upon this, a Nash equilibrium can be derived in mixed 
strategies such that the optimal number of players enter for each value of c and such that 
no player has an incentive to deviate from this mixed strategy. The symmetric mixed 
strategy equilibrium solution prescribes that a subject should enter with probability 
p(c) = (c-1)/(n-1). The consistency index s was computed from the binomial 
distribution. 
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outperform subjects who seldom entered? And did subjects who 

followed a consistent decision strategy outperform those who were 

inconsistent? 

To address these two questions, we computed the pairwise 

linear correlations between the subject's total earnings, number of 

entry decisions, and consistency in index s. The correlation between 

number of entries and index of consistency was not significant (r = 

0.13, P > .05). The correlation between total earnings and number of 

entries was also not significant (r = -0.24, P > .05). However, the 

correlation between total earnings and index of consistency was 

positive and significant (r = 0.53, P < .05). These results suggest 

that subjects pursuing a consistent strategy of always entering or 

never entering on any given value of c earned, on the average, more 

than less consistent subjects, and that the total number of entries 

had no effect on earnings. 
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Discussion, Experiment 2.1 

Experiment 2.1 indicates a sharp contrast between individual 

and group behavior. As shown by Table 2.3, individual subjects 

differed considerably from one another in the total number of entry 

decisions. Moreover, individual subjects pursued various decision 

rules, from a considerable minority who either entered or stayed 

out all the time for a given market capacity to subjects exhibiting 

various degrees of inconsistency of choice. The inconsistency of 

choice is puzzling, as subjects received no feedback about group 

performance and individual payoff and, therefore, had no reason to 

change their decision over blocks. We cannot ascertain whether it 

reflects a conscious policy of randomization, lapses in memory of 

one's choice, or systematic changes in decision rules resulting from 

practice and deliberation. On the group level, we observe 

regularities of a magnitude that, to the best of our knowledge, have 

not been reported elsewhere in the absence of feedback. These are 

expressed by the high and significant correlations between number 

of entrants and market capacity (Table 2.1), and relatively small 

discrepancies between predicted and observed number of entrants. 

The subjects in Experiment 2.1 received no trial-to-trial 

feedback about group performance. The next obvious question to be 

addressed is whether the results of Experiment 2.1 will be affected 

in any systematic manner if the subjects receive trial-to-trial 

information about group outcome. There are good reasons to expect 
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that, once learning is possible, the subjects will approach the 

equilibrium solution even closer than in Experiment 2.1. However, 

it is not at all clear what the subjects will learn from the trial-to

trial feedback. Will they change their decision as a function of the 

outcome on the immediately preceding trial (with a different value 

of c), or will they focus mostly on the outcome for the same value 

of c appearing in previous blocks? Will the variability between 

subjects change over blocks as a function of trial-to-trial feedback 

about group outcome? Finally, will the subjects converge to 

deterministic decision rules, as suggested by the earlier results of 

Rapoport (1994), when receiving trial-to-trial feedback about 

group outcome? Experiment 2.2 was designed to answer these 

questions. 
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EXPERIMENT 2.2 

Method 

Subjects: Sixty subjects were recruited in the same manner 

as in Experiment 2.1. As in the previous experiment, the subjects 

were predominantly undergraduate students, along with a few 

graduate students and university employees. They were assigned to 

one of three groups, each containing 20 subjects. Of a total of 60 

subjects, 34 were males and 26 females. 

Procedure: Experiment 2.2 was identical to Experiment 2.1 

with three modifications. First, trial-to-trial feedback was given 

in each of the three groups. The information included the value of c, 

the total number of entrants m, the subject's payoff for that trial, 

and the subject's cumulative payoff. Second, the number of trials 

was increased from 60 to 100. As in Experiment 2.1, c is an 

element of the set {1, 3, ... ,19}. These ten values of c were 

randomized within each block of ten trials (1-10, 11-20, ... , 91-

100). Third, the subjects were given a pencil and paper so that they 

could take notes or record any information that they deemed helpful. 

The subjects were free to take as much time as they wished to 

review the information and record outcomes. After all the subjects 

completed their review, a new trial began with the next value of c 

being displayed. 
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At the conclusion of the experiment, a questionnaire was 

administered that asked the subjects to indicate on which integer 

values of c, between 1 and 20, they would choose to enter if they 

were to play another set of twenty trials (see Appendix G). The 

subjects were also asked to state whether they kept written records 

of c and m on previous trials, and how often they attended to this 

information in making their entry decisions. After completing the 

questionnaire, the subjects were paid individually for their 

accumulated earnings over the 100 trials, plus the initial 

endowment, and dismissed. 
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Results, Experiment 2.2 

Table 2.4a presents the number of entries summed over the 

subjects of Group 1 for each value of c separately. The results are 

presented by blocks of trials and then totaled at the bottom of the 

table across the ten blocks. Tables 2.4b and 2.4c present the same 

information for Groups 2 and 3, respectively. Similarly to Table 

2.1, the correlations between c and m for each block separately and 

over blocks are shown at the bottom row of each of the three tables. 

The standard deviations of m computed across the ten blocks are 

presented in the right-hand columns of the three tables. The 

correlations between c and m are positive and highly significant. 

The correlations computed across blocks are 0.94, 0.92, and 0.92 for 

Groups 1, 2, and 3, respectively (p < .0001); those within blocks 

range between 0.79 and 0.99 (p < .01 in all cases). The standard 

deviations of number of entries are considerably higher in 

Experiment 2.2 than Experiment 2.1, ranging from 0.60 to 3.07. They 

indicate more changes in individual decision rules between blocks 

than in Experiment 2.1 presumably due to trial-to-trial information 

about outcome. Similarly to Experiment 2.1, the standard deviations 

are smallest for extreme values of c. 

--- Insert Tables 2.4a, 2.4b, and 2.4c about here. ---
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The number of entrants, m, was subjected to a two-way 3x10 

ANOVA with one independent factor (group) and one repeated 

measures factor (block). Neither of the two main effects nor the 

interaction effect were significant (F < 1). Consequently, in most 

of the subsequent analyses group level data will be collapsed across 

the three groups. 
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Model Testing, Experiment 2.2 

The index d(c), already introduced in Experiment 2.1, was 

used again to measure the discrepancy from the equilibrium solution. 

Individual values of d(c) are not presented here to save space. 

Altogether 300 values of d(c) were computed (3 groups times 100 

trials). The values of d(c) were equal to 0, 1, 2, and 3 or more in 

141 (47%), 82 (27%), 44 (15%), and 33 (11%) cases, 

respectively. As in Experiment 2.1, support for the equilibrium 

solution in pure strategies was best when c assumed extreme values 

and worst for intermediate values of c. 

When the values of d(c) are combined across groups and trials 

for each block separately, a block effect is apparent. Figure 2.1 

shows the combined values of d(c), across the 10 values of c and 60 

subjects, for each block separately. Whereas there are relatively 

many deviations from the pure strategy equilibrium in Block 1 (63), 

they level off to about 26 in Block 2. Figure 2.1 suggests that group 

behavior stabilized by the end of Block 1. 

---Insert Figure 2.1 about here---

Using again group data, we turn next to examine the 

implications of the mixed strategy equilibrium solution. Given a 

value of c and a group of n independent players, the expected value 

and standard deviation of the number of entrants are given by 



and 

Ec (m) = n (c-1) 
n-1 

(1 ) 

0dm) = J n (c-1) (n-c). (2) 
(n-1)2 
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respectively. For example, if c = 9 and n = 20, the mixed-strategy 

equilibrium solution implies Ec(m) = 8.42 and 0c(m) = 2.21. For all 

values of 1 < C < n, c - 1 < Ec(m) < c. The values of Ec(m) and 0c(m) 

are presented in the two right-hand columns of Table 2.5. Columns 2 

and 3 show the observed mean and standard deviation of number of 

Entries computed across blocks and groups 

---Insert Table 2.5 about here---

Table 2.5 shows small but consistent discrepancies between 

the observed and predicted mean number of entries. The discrepancy 

is positive whenever c ~ 11 and negative whenever c ~ 13. The 

observed and predicted standard deviations are approximately the 

same. These results do not preclude the mixed strategy equilibrium 

as an explanation for the regularities observed on the group level. 

Only subsequent analyses of individual decisions can determine 

between the pure and mixed strategy equilibrium solutions. 

Turning next from group to individual data, we counted for 

each subject the total number of entries across the ten blocks. This 
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number could assume any value between 0 and 100. In actuality, the 

total number of entries per subject varied from 7 to 84 with a mean 

of 49 and standard deviation of 18.45. Figure 2.2 shows that the 

distribution of the total number of entries is unimodal and skewed 

to the left. 

---Insert Figure 2.2 about here---

With trial-to-trial feedback about outcome, the subjects could 

adjust their decisions as more information about group behavior was 

acquired. To account for these adjustments, block-to-block 

consistency was measured in the following way. For each of the ten 

values of c presented to the subjects, we tabulated the responses of 

all the 60 subjects in 2x2 transition matrices in which the rows 

correspond to the decisions "enter" (1) and "stay out" (0) in Block 

j and the columns correspond to the same two decisions in Block 

j+1 (j=1, 2, ... , 9). Altogether, nine 2x2 transition matrices (with 

60 observations in each matrix) were constructed in this manner 

for each value of c. These tables were then combined across the ten 

values of c. The summary transition matrices are presented in Table 

2.6. 

---Insert Table 2.6 about here.---

Each of the transition matrices in Table 2.6 corresponds to 

another pair of adjacent blocks. Because the summary matrices are 
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computed across blocks, the entries in each matrix sum up to 600. 

For each matrix separately we computed a group consistency index 

(CI), which is the proportion of entries along the main diagonal. The 

CI values are listed in Table 2.6. If the subjects achieve 

coordination by using strategies which do not change with more 

information about outcomes, CI should approach 1. There is no 

indication in Table 2.6 that the subjects settled on pure strategies. 

In contrast, Table 2.6 shows that the individual decisions were 

switched from 0 to 1 or 1 to 0 30 percent of the time between 

Blocks 1 and 2 and then stabilized at approximately 20 percent for 

the remaining of the experiment. 

To test the effects of block and value of c on the consistency 

index (computed separately for each of the 90 combinations of pair 

of adjacent blocks and c value), the 90 CI values were subjected to a 

two-way c value by pair of adjacent blocks ANOVA (with one 

observation per cell and repeated measures factors). The ANOVA 

yielded a significant block effect (F(8,72) = 3.00, P < 0.01), which 

is mainly due to the transition between Blocks 1 and 2 (see Table 

2.6). This effect reinforces our earlier conclusion that group 

behavior stabilized after the first block of trials. The ANOVA also 

yielded a significant effect due to the c value (F(9,72) = 22.4, P < 

0.01) with mean CI values first decreasing and then increasing in c 

(see Fig. 2.3). 

The results in Table 2.6 show that the subjects did not settle 

on pure strategies even after acquiring much information on group 
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outcome. Coordination was achieved despite the frequent changes in 

decisions between adjacent blocks. Could the results be accounted 

for by a mixed strategy equilibrium solution (which predicts a 

linear relationship between c and m while allowing for variability in 

decision)? To answer this question in terms of the dynamics of 

behavior, we computed for each value of c separately a transition 

matrix predicted by the mixed-strategy equilibrium solution and the 

corresponding CI value.25 The predicted CI values are plotted in Fig. 

2.3 as a function of the ten c values. Although the predicted and 

observed CI functions in Fig. 2.3 have a similar shape, the mixed

strategy equilibrium solution cannot account for the subjects' 

decisions over blocks. With the exception of the case c=1, where no 

entry is predicted, the subjects switched their decisions between 

adjacent blocks less often than predicted by the mixed-strategy 

equilibrium. Although both the equilibrium strategy in pure and 

mixed strategies provide an excellent description of the group 

results, neither accounts for the decision rules of individual 

subjects. 

---Insert Figure 2.3 about here---

25 Under the mixed strategy equilibrium, the decisions in Blocks j and j+ 1 are 
mutually independent. Therefore, the probability of (1,1) is [p(c)]2, the probability 
of (0,0) is [1 - p(c)]2, and the probability of (0,1) or (1,0) is p(c)[1 - p(c)], 
where p(c) = (c-1 )/(n-1). The consistency index is computed from [p(c)]2 + [1 -
p(c)]2, 
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Individual Decision Rules, Experiment 2.2 

To examine the individual decision rules more closely, Tables 

2.7a, 2.7b, and 2.7c present the number of entries for each subject 

separately in Groups 1, 2, and 3, respectively. The entry decisions in 

Block 1 were omitted because of the evidence described above for 

the stabilization of behavior after Block 1. Each entry in Table 7 

shows the total number of entries of a given subject in Blocks 2 to 

10 (minimum 0, maximum 9). The subjects in each group are 

ordereq in each table from left to right in terms of the index s = 

L14.5 - vi, v = 0, 1, ... , 9, which assumes its maximum value of 45 

when each of the ten cells includes either 0 or 9. To facilitate 

inspection of the 60 individual decision rules, the same results are 

displayed graphically in Figs. 2.4a, 2.4b, and 2.4c. The horizontal 

axis of each bar is divided into nine equal intervals and the vertical 

axis displays the values of c. 

---Insert Tables 7a, 7b, and 7c and 
Figs. 4a, 4b, and 4c about here---

The results in Tables 7a, 7b, and 7c capture three dimensions 

of the individual decision rules: total number of entries, 

consistency of decisions across blocks, and the attractiveness of 

particular values of c. Individual differences on each dimension are 

large. The total number of entries (in Block 2-10) varies between 

7 (801) to 79 (833). The consistency index s varies between 45 
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(807) to 17 (851, 832). And the "attractiveness" of different 

values of c is expressed in a variety of patterns. 8everal subjects 

(e.g., 807, 811, 820, 844, 848, 843) followed essentially 

deterministic decision rules of the type "enter if c;;:: c* and stay 

out, otherwise." A few subjects had unimodal (829) or bimodal 

(832) distributions. Most of the subjects, however, did not seem to 

follow any clear decision rule, but rather entered on most values of 

c at least a few times. 

8imilarly to Experiment 2.1, we computed the linear 

correlations between the subject's total earnings, her total number 

of entries across all ten blocks, and her consistency index s. The 

correlations between total number of entries and consistency index 

(r = -0.08) and between total earnings and number of entries (r = 
0.12) were not significant. However, as in Experiment 2.1, the 

correlation between total earnings and consistency index was 

positive and significant (r = 0.64, P < .01). This provides additional 

evidence that subjects pursuing a more consistent strategy over 

blocks, regardless of their total number of entries, earn on the 

average more than subjects who change their decisions between 

blocks more often. 
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Effects of Outcome Information, Experiment 2.2 

The analyses of individual data conducted above show that 

most subjects do not use pure strategies consistently across blocks, 

nor do they randomize their decisions in accordance with the mixed

strategy equilibrium solution. Rather, on the average the subjects 

change their decisions about 20 percent of the time from block to 

block presumably in response to the information they receive about 

the outcome. The post-experimental questionnaire was 

administered to identify the components of the information that 

most affect the subjects' decisions and then test the effects of 

these components statistically; questionnaire results appear in 

Table 2.8. In response to Questions 1 and 2, 65 percent of the 

subjects reported keeping a record of the values of c and 62 percent 

a written record of the values of m. Although keeping records was 

time consuming and optional, presumably two-thirds of the subjects 

were unwilling to rely solely on their memory. The subjects who 

kept records reviewed them on the majority of the trials (Question 

3). Of the subjects who kept records, 77, 62, and 52 percent 

reported that before making a decision they reviewed the outcomes 

on the preceding 1-3, 4-10, and 10-25 trials, respectively 

(Questions 4a, 4b, and 4c). Ninety-seven percent of the subjects 

who kept records reviewed the outcome of the preceding trial, and 
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72 percent reviewed the outcomes on all previous occasions when 

the same value of c was presented.26 

---Insert Table 2.8 about here ---

The answers to the questionnaire suggest that the two most 

important components of the information that affected the decisions 

were the outcome of the immediately preceding trial (with a 

different c value) and the outcomes of some or all of the preceding 

trials with the same value of c. Subjects not keeping written 

records might have relied on their memory, ignored the information 

about payoff and outcome, or dismissed it as irrelevant. 

Guided by the results of the questionnaire, we constructed a 

logit model to account for the (binary) decision of entering or 

staying out. Because the value of c was shown before to be strongly 

correlated with the entry decisions, the models were estimated 

with and without c in the logit equation. Ten other independent 

variables were included. They include the variables Pay1, Pay2, and 

Pay3 which measure the subject's payoff on Trials t-1, t-2, and t-3, 

respectively. Three other variables EQT1, EQT2, and EQT3 measure 

the group performance (computed as c-m) on trials t-1, t-2, and t-

26 Question 5 asked the subjects to indicate on which values of c they would enter if the 
experiment were repeated. All integers between 1 and 19 were included (see 
Appendix). Analyses of the answers resulted in a positive correlation between total 
number of reported entries (Q.5) and total number of actual entries (r = 0.48, P < 
.01) and a nonsignificant correlation between total number of reported entries and the 
consistency index s ( r = 0.06, P > .05). 
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3, respectively. The variables EQC1, EQC2, and EQC3 measure the 

group performance (computed again as c-m) on the last time, 

second from last time, and third from last time that the same value 

of c was presented. The tenth independent variable, denoted by 

TOTPay, is the subject's cumulative payoff for trials 1 through t-1. 

Two stepwise logit analyses were conducted to estimate the 

predictive power of these variables. The results appear in Tables 

2.9 and 2.10 When c is included in the model, only two other 

variables besides the intercept are significant at the 0.05 level: 

EQC1 and EQC3. The respective maximum likelihood estimates of 

these two regression variables (and their standard errors) are-

0.071 (0.020), and -0.048 (0.020). Without c in the model, in 

addition to the intercept of the logit regression model, four of the 

ten independent variables were significant at the 0.01 level: EQC1, 

EQC2, EQC3, and EQT1. The respective maximum likelihood 

estimates of these four regression variables (and their standard 

errors) are -0.232 (0.019), -0.242 (0.020), -0.184 (0.017), and 

0.052 (0.018). Because the log it model predicts the probability of 

no entry the sign of parameter estimates should be reversed. 

---insert Tables 2.9 and 2.10 about here---

The interpretation of the logit analysis is straightforward. 

The most important variables were EQC1, EQC2, and EQC3. Recall 

that if c~m, entry decisions yield positive payoff, and if c<m, 



140 

negative payoff. The analysis shows that for each of the last three 

times that the same value of c was presented, the larger the 

difference c-m, the higher the probability of entry. Clearly, it is 

this source of information that drives the subjects to switch their 

decisions and maintain equilibrium. The effect of EQT1 is 

considerably weaker. If c~m on trial t-1, the subjects were slightly 

less likely to enter on trial t (with a different value of c). 

The logit analysis provides several insights concerning the 

subjects' behavior. First, it is evident that the subjects did not 

perceive the experiment as a sequence of 100 independent trials; 

information about group outcome, given the same market capacity as 

on trial t, emerged as a significant predictor of behavior. One would 

expect that more weight would have been placed on more recent 

information (recall that approximately ten trials separated two 

consecutive presentations of the same value of c). However, the 

logit analysis does not support this conjecture. Second, none of the 

payoff variables were significant, suggesting that the subjects were 

more concerned with achieving coordination than with their short

term gains or losses. Thirdly, the subjects adjusted their decisions 

in the direction predicted by the equilibrium solution. 

Logit analyses were also conducted separately for individual 

subjects. These results appear in Table 2.11. The same ten 

independent variables were used. The results of the individual logit 

analyses conform to the results of the group data. The three 

variables EQC1, EQC2, and EQC3 were significant predictors for 30, 
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28, and 22 (out of 60) subjects, respectively. With the exception 

of a single case, the parameter estimates for these three variables 

were consistently negative, as in the previous group analysis. None 

of the other seven variables were significant for more than seven 

subjects. 

---insert Table 2.11 about here---
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Gender Effects, Experiment 2.2 

In an attempt to assess the effects of individual variables that 

influence the decision to enter or stay out in market entry games, 

we compared the behavior of our male and female subjects. To do 

so, we conducted a 2 x 10 gender by c value ANOVA with one 

repeated (c value) and one independent (gender) factor. The 

dependent variable was the individual number of entries summed 

over the ten blocks of trials. In correspondence with the analyses 

reported above, the ANOVA yielded a strong and significant main 

effect due to market capacity (F(9,22) = 110.2, P < 0.01). The 

gender main effect was not significant (F < 1). However, the gender 

by c value interaction effect was significant (F(9,S22) = 1.97, p < 

.OS). Figure 2.S plots the mean relative frequency of entry decisions 

by gender and c values. The number of entries increases in value of c 

for both males and females, with females being less likely to enter 

than males if c < 9 and more likely to enter if c > 9. The functions 

for males and females intersect exactly at c = 9. 

---Insert Fig. 2.S about here---

When c is relatively low, entering the market may result in 

high losses but only small gains. In contrast, when c is relatively 

high, entering the market may result in high gains but only small 

losses. Figure 2.S suggests that males are more risk averse than 
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females when the known capacity of the market is relatively low 

and more risk seeking when it is relatively high. 
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Discussion, Experiment 2.2 

Experiments 2.1 and 2.2 of the present study and the previous 

experiment conducted by Rapoport (1994) differ from one another 

in the population of subjects, experimental procedure, possibility of 

losing out-of-pocket money, and nature of feedback. In particular, 

Experiment 2.1 provided no feedback about group outcome, Rapoport's 

previous experiment provided delayed summary feedback after each 

session, and Experiment 2.2 provided trial-to-trial feedback about 

both group outcome and cumulative payoff. Despite these 

fundamental differences, all the experiments share several major 

findings. First, all the experiments report considerable individual 

differences in the propensity to enter the market and decision 

strategies, which do not diminish with practice or feedback. 

Second, positive and highly significant correlations between market 

capacity (c) and number of entrants (m) are reported in all three 

experiments. Third, in all three experiments group results converge 

to the equilibrium solution. The convergence is most rapid in 

Experiment 2.2 and least rapid in Rapoport's previous experiment. 

However, even with no trial-to-trial feedback in Experiment 2.1, 

the equilibrium solution organizes the data surprisingly well. 

Heterogeneity in individual decision rules is necessary to 

achieve equilibrium on the group level. However, when feedback 

about number of entrants is withheld, there is no obvious reason for 

the players to change their decision rules between blocks. The 
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results of Experiment 2.1 show not only a wide variety of individual 

decision rules but also a considerable degree of individual 

inconsistency in choice over blocks. Those inconsistencies cannot 

be accounted for by the hypothesis that players are mixing their 

decisions, for a given c value, in correspondence with the mixed

strategy equilibrium solution to the market entry game. The mixed

strategy equilibrium implies a linear relationship for each subject 

between the value of c and the corresponding number of entries 

summed over blocks. Inspection of the individual results (Table 2.3) 

does not seem to support the prediction. Explanations of the 

findings of Experiment 2.1 must incorporate information about the 

experience, expectations, and risk attitudes that different subjects 

bring with them to the experiment. 

We have made no attempt in the present study to gather 

information about these variables. The only variable that we 

controlled was gender. Although statistically significant, the value 

of c by gender interaction is weak; it accounts for only a small 

percentage of the variability of the results. We refrain from 

drawing any conclusions about gender differences before this effect 

is replicated. 

If group coordination of the magnitude observed in Experiment 

2.1 is obtained neither by communication nor by introspection, 

perhaps it can be achieved or improved by learning. There is strong 

evidence that when trial-to-trial feedback was given, group 

behavior stabilized quickly. Tables 2.a, 2.4b, and 2.4c show that if 
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for a given value of c in Block 1 less (more) subjects entered than 

predicted, more (less) subjects entered on Block 2. Moreover, in all 

three groups the correlations between c and m increased after Block 

1. Given trial-to-trial feedback, subjects learned quickly to fill up 

the market niche and achieve equilibrium. Changes in individual 

decisions occurred also after Block 1. The logistic analyses on both 

the group and individual levels indicate that in making their decision 

to enter or not on a given trial, the subjects were most affected by 

the group outcomes on previous presentation of the current c value. 

Most of them were helped by keeping a written record of previous 

outcomes rather than relying solely on their memory. 
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FUTURE RESEARCH ON THE SIMULTANEOUS MARKET ENTRY 

GAME 

To assess the robustness of the results and better understand 

the variables affecting group coordination in market entry games 

additional experiments are warranted. First, experiments are 

needed to investigate the expectations that subjects bring with 

them to the experiment. Given that subjects reached a high level of 

coordination, and that there was tremendous heterogeneity in 

individual strategies, an appropriate question is if the coordination 

results from the distribution of subject expectations brought to the 

lab? 

Second, experiments are necessary to explore the effects of 

changing the form and parameters of the payoff scheme. For 

example, the game can easily be modified from a market entry game 

to a market exit game by simply changing the positive payoff 

function to a negative one. While such changes are not important 

theoretically, the psychological effects on subject behavior may be 

important. 

Third, it would be interesting to examine asymmetry between 

players by introducing differential entry costs. Since many firms 

differ in their endowment of resources, it is important to study how 

players behave in such environments. 

Finally, as with the chain store game, it would be interesting 

to study signalling in this environment. In actual markets, firms 
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have a choice of when, or if, to signal their intention to enter a new 

industry prior to actually doing so. Since the equilibrium in this 

game requires group coordination, it would be interesting to test if 

signals affect group coordination and whether subjects use signals 

strateg ically. 
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SUMMARY 

Organizations enter and exit from markets frequently. Porter 

(1980) argues that "Ifoo.market forces work perfectly, in the 

economists sense, then no entry decision can ever yield an above

average return on investment" (pg. 340). If a firm is to successfully 

enter a market and earn an above average return, Porter advises that 

they seek out environments in which the market forces are not 

working perfectly. Further, firms must develop strategies to 

successfully deal with structural entry barriers and the expected 

reaction of incumbent firms. Porter's argument is that market entry 

decisions are complicated and contingent on environmental 

characteristics. 

The complexities of market entry decisions pose many 

challenges for the researcher. If market entry decisions are 

contingent on market environments, structural entry barriers, and 

the reactions of incumbent firms, then the systematic study of entry 

decisions must control for these varying effects. Economists have 

approached these problems theoretically (see Wilson, 1992, for a 

recent review). Sociologists have approached this problem through 

cases studies and archival methods (see, e.g. Mitchell (1989) or 

Havemen (1993) for example). While these studies have added to our 

understanding of market entry behavior, there remains many 

unanswered questions (e.g. see Aldrich & Fiol (1994)). Inspired by 

both these approaches, the present study examined the problem of 
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It used the 

experimental approach to provide a point of entry to study different 

types of market entry problems in well controlled environments. 

And, it invoked game theoretic equilibrium solutions to organize and 

provide explanations for the experimental results. 

This dissertation was broken up into three main sections. The 

first section built an argument for the use of game theory and 

experimental methods in strategic management research. The 

argument was made that game theory can be used in the same 

manner as has the more popular industry structural analysis. The 

primary tenet of microeconomic analysis is that markets will tend 

toward equilibrium because excess returns will attract entry and 

negative returns will promote exit. Game theory proposes that 

competitors in a game will also seek out an equilibrium solution. 

Industry structural analysis is a tool strategists use to seek out 

industries or positions in industries where competitive forces are 

weak. If strategy is essentially bargaining, then game theory can be 

used to show how competitors can also stake out positions in games 

that may be more optimal than equilibrium outcomes. The strength 

of game theory when used in this manner is that it lays bare the 

motivation of players to tend toward equilibrium, the difficulty in 

maintaining solutions not in equilibrium, and the specific actions 

that are required to reach any outcome. The use of experimental 

methods was then suggested as the most appropriate manner in 
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which to test game theoretic models because of the high level of 

control that is only possible in the laboratory. 

Two entirely different market entry problems were then 

studied. For each problem, the game theoretic solution was 

specified and experimental tests were conducted. The first problem 

considered the classic chain store paradox developed by Selten 

(1978). In this game, decisions are made sequentially, the players 

(incumbent and entrant) are not symmetric, and the critical solution 

concept is the subgame perfect equilibrium. Experimental tests of 

the chain store game found qualified support for the induction 

theory. It was suggested that these results were contingent on the 

number of entrants in the game, the anonymity of the players, and 

the size of the payoffs. Further experimentation is necessary to 

investigate these issues. 

The second problem considered a simultaneous market entry 

game with symmetric players. The solution concept was based on 

the Nash equilibrium (in pure or mixed strategies). Three 

experiments were conducted. The first considered how subjects 

played without any performance feedback across 60 trials. In two 

other experiments of 100 trials each, subjects received feedback 

after every trial. In all three experiments, the Nash equilibrium 

solution explained the data extremely well on the group level. There 

was no evidence that subjects systematically over or under entered. 

Further, there was tremendous heterogeneity between 
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individual strategies which was surprising but also necessary for 

the group to reach an equilibrium. 

One finding across the two sets of experiments is that the 

game theoretic solutions explain the data very well. This finding is 

surprising. In both market entry games, there are strong reasons to 

expect that· the game theoretic solutions would not be very 

predictive. In the chain store game, the game theoretic solution 

relies on the concepts of subgame perfect equilibrium and 

backwards induction. In the finitely iterated prisoner's dilemma, 

which also relies on these concepts, players often cooperate with 

each other which contradicts the game theoretic prescription of 

mutual defection. In the simultaneous market entry game, we have 

no reason to expect that the groups will be as successful as they 

were in reaching the equilibrium. We generally believe that subjects 

cannot compute an equilibrium solution in her heads. But whether it 

is through learning, evolution, belief in the rationality of other 

players, or even a careful analysis of the situation, subjects for the 

most part found a way to reach equilibrium. 

There are some methodological shortcomings of this research. 

In the chain store game, the limited scope of the research prevented 

the systematic testing of important parameter values such as the 

number of entrants, the size of the payoffs, and the effect of player 

anonymity. In both games, individual differences between players 

could not be studied because "history" was neither controlled for nor 

manipulated. Individual differences were obviously important in the 
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simultaneous market entry game given the heterogeneity in 

individual strategies. As has already been suggested, there is a need 

for further laboratory work to sort out the many unanswered 

questions and to correct for the flaws in these experiments. 

This work began with the qualifier that while the substantive 

importance of the findings may be limited, the research should be 

evaluated based on the method used to attack the problems. The 

research began in the conceptual domain with the use of game 

theory. The validity of theoretical propositions is commonly 

evaluated based on the criteria of parsimony, internal consistency, 

subsumptive power, and testability. Game theory rates very strong 

on the first three criteria, while testability in a field environment 

is difficult. To overcome this problem, testing was conducted in a 

well controlled laboratory environment. Methodological approaches 

are evaluated based on the criteria of efficiency, power, unbiasness, 

explicitness and reproducibility. The experiments presented here 

rate well on these criteria. The final question that must be asked is 

if these findings can be generalized to the substantive domain? 

The intent in testing game theoretic propositions in the 

laboratory is that the findings will address important questions in 

the substantive domain. At this point in the research, caution should 

be taken in generalizing these findings to organizational market 

entry problems. But, these findings do have positive implications 

for the continued use of game theory and experimental methods in 

strategic management. As discussed earlier, many tend to doubt the 
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efficacy of using game theory as a prescriptive model in strategic 

management. The most damaging criticism for its use is probably 

that game theory assumes too much rationality. The results here 

diminish this argument. If the behavior of 125 relatively 

unsophisticated undergraduate students can be explained very well 

by game theoretic models, then it stands to reason that such models 

might also be able to explain the behavior of sophisticated strategic 

managers directing the tactics of organizations. 

These findings also provide a basis for more directed case 

study and archival research. In researching market entry problems, 

some of the criticisms of the field work have been multiple 

explanations for aggregate results and the lack of theoretical 

explanations. The results here suggest that a greater weight should 

be given to game theoretic predictions. 

In conclusion, a theoretical and experimental approach was 

taken that has produced a set of empirical findings. These findings 

can be used to to support continued experimental work in strategic 

management and to direct future field work. 
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Appendix A: 

TABLES AND FIGURES 
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Table 1.1a 
Entrant's Decisions by Entrant Order and Round: Experiment 1.1, Phase 1 

Entrant's Decision (1 = Enter, 0 = Not Enter) 

Entrant Order 

1 2 3 4 5 6 7 8 9 10 Sum 
Round 

1 1 1 1 1 1 1 0 1 1 1 9 

2 1 1 0 0 1 1 1 1 1 1 8 

3 1 1 1 1 1 1 1 1 1 1 1 0 

4 1 1 1 1 1 1 1 1 1 0 9 

5 1 1 0 0 1 0 1 1 1 1 7 

6 1 1 0 1 1 1 1 1 0 1 8 

7 1 1 1 0 1 1 1 1 1 1 9 

8 1 1 0 1 1 1 1 1 1 1 9 

9 1 0 1 1 0 0 0 1 1 1 6 

10 1 1 0 1 0 1 0 1 0 1 6 

Sum 10 9 5 7 8 8 7 10 8 9 81 

Mean 8.10 
Row Std. Deviation 1.37 
Column Std. Deviation 1.52 
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Table 1.1b 
Entrant's Decisions by Entrant Order and Round: Experiment 1.1, Phase 2 

Entrant's Decision (1 = Enter, 0 = Not Enter) 

Entrant Order 

1 2 3 4 5 6 7 8 9 1 0 Sum 
Round 

1 1 0 1 1 1 1 1 1 1 1 9 

2 1 1 1 1 1 1 1 1 1 0 9 

3 1 1 1 1 1 1 1 0 1 0 8 

4 1 1 1 1 1 0 0 0 1 0 6 

5 1 1 1 1 1 1 1 1 1 1 1 0 

6 1 1 0 1 1 0 1 0 0 1 6 

7 1 1 1 1 1 0 1 1 1 1 9 

8 1 0 0 1 1 1 1 1 1 1 8 

9 1 1 1 0 0 1 1 1 1 1 8 

10 1 0 1 1 1 1 1 1 0 1 8 

Sum 10 7 8 9 9 7 9 7 8 7 81 

Mean 8.10 
Row Std. Deviation 1.29 
Column Std. Deviation 1.10 
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Table 1.1c 
Entrant's Decisions by Entrant Order and Round: Experiment 1.2, Phase 1 

Entrant's Decision (1 = Enter, 0 = Not Enter) 

Entrant Order 

1 2 3 4 5 6 7 8 9 10 Sum 
Round 

1 1 1 1 1 1 0 1 0 1 1 8 

2 1 1 1 1 1 1 1 1 1 1 10 

3 0 1 1 1 0 1 1 1 1 1 8 

4 1 1 1 1 1 0 1 1 1 1 9 

5 1 1 1 1 1 1 1 1 0 1 9 

6 1 1 1 0 1 1 1 1 1 1 9 

7 1 1 1 1 1 1 0 1 1 1 9 

8 1 1 1 1 1 1 1 0 1 1 9 

9 1 1 1 1 1 1 1 1 1 0 9 

10 1 1 1 1 1 1 1 1 1 1 1 0 

Sum 9 10 10 9 9 8 9 8 9 9 81 

Mean 9.00 
Row Std. Deviation 0.67 
Column Std. Deviation 0.67 
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Table 1.1d 
Entrant's Decisions by Entrant Order and Round: Experiment 1.2, Phase 2 

Entrant's Decision (1 = Enter, 0 = Not Enter) 

Entrant Order 

1 2 3 4 5 6 7 8 9 10 Sum 
Round 

1 1 1 1 1 0 1 1 1 0 1 8 

2 1 0 1 1 1 1 1 1 1 1 9 

3 1 1 1 1 1 1 1 1 1 1 1 0 

4 1 1 1 1 1 0 1 1 1 1 9 

5 1 1 1 0 0 1 1 0 1 1 7 

6 1 1 1 1 1 1 1 1 1 1 1 0 

7 1 1 1 1 1 1 1 1 1 1 1 0 

8 1 1 0 1 1 1 1 1 1 1 9 

9 1 1 1 1 1 1 1 1 1 1 10 

10 1 1 1 1 1 1 1 1 1 1 1 0 

Sum 10 9 9 9 8 9 10 9 9 10 92 

Mean 9.20 
Row Std. Deviation 1.03 
Column Std. Deviation 0.63 
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Table 1.2a 
Incumbent's Decisions by Entrant Order and Round: Experiment 1.1, Phase 1 

Incumbent's Decision (1 = Compete, 0 = Not Compete, N = No Entry) 

Entrant Order 

1 2 3 4 5 6 7 8 9 10 Sum 
Round 

1 0 1 0 0 0 0 N 0 0 0 1 

2 0 0 N N 1 0 0 0 1 0 2 

3 0 0 0 0 0 0 0 0 0 0 0 

4 0 0 0 0 0 0 0 0 0 N 0 

5 1 1 N N 0 N 0 0 0 0 2 

6 0 0 N 0 0 0 0 0 N 0 0 

7 0 0 0 N 0 0 0 0 0 0 0 

8 0 0 N 0 0 0 0 0 0 0 0 

9 1 N 1 1 N N N 1 0 0 4 

10 0 1 N 1 N 1 N 1 N 0 4 

Sum 2 3 1 2 1 1 0 2 1 0 1 3 

Mean 1.30 
Row Std. Deviation 1.64 
Column Std. Deviation 0.95 
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Table 1.2b 
Incumbent's Decisions by Entrant Order and Round: Experiment 1.1, Phase 2 

Incumbent's Decision (1 = Compete, 0 = Not Compete, N = No Entry) 

Entrant Order 

1 2 3 4 5 6 7 8 9 10 Sum 
Round 

1 0 N 0 0 0 0 0 0 0 0 0 

2 1 1 1 0 0 0 1 0 0 N 4 

3 1 1 1 1 1 1 1 N 1 N 8 

4 1 1 1 1 1 N N N 0 N 5 

5 0 0 0 0 0 0 '0 0 0 0 0 

6 0 1 N 1 1 N 1 N N 0 4 

7 0 0 0 0 0 N 0 0 0 0 0 

8 1 N N 1 1 1 0 0 0 0 4 

9 1 1 1 N N 1 1 0 0 0 5 

10 0 N 0 0 0 0 0 0 N 0 0 

Sum 5 5 4 4 4 3 4 0 1 0 30 

Mean 3.00 
Row Std. Deviation 2.83 
Column Std. Deviation 1.94 
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Table 1.2c 
Incumbent's Decisions by Entrant Order and Round: Experiment 1.2, Phase 1 

Entrant's Decision (1 = Compete, 0 = Not Compete, N = No Entry) 

Entrant Order 

1 2 3 4 5 6 7 8 9 10 Sum 
Round 

1 1 1 1 0 0 N 0 N 0 0 3 

2 0 1 1 0 0 0 0 0 0 0 2 

3 N 0 0 0 N 0 0 0 0 0 0 

4 0 0 0 0 0 N 0 0 0 0 0 

5 0 0 1 1 0 0 0 1 N 1 4 

6 0 0 0 N 0 0 0 0 0 0 0 

7 0 0 0 1 0 1 N 0 1 0 3 

8 0 0 0 0 0 0 0 N 0 0 0 

9 0 0 0 0 0 0 0 0 0 N 0 

1 0 0 0 0 0 0 0 0 0 0 0 0 

Sum 1 2 3 2 0 1 0 1 1 1 12 

Mean 1.20 
Row Std. Deviation 1.62 
Column Std. Deviation 0.92 
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Table 1.2d 
Incumbent's Decisions by Entrant Order and Round: Experiment 1.2, Phase 2 

Incumbent's Decision (1 = Compete, 0 = Not Compete, N = No Entry) 

Entrant Order 

1 2 3 4 5 6 7 8 9 10 Sum 
Round 

1 1 0 1 0 0 0 1 0 N 0 3 

2 0 N 1 0 0 0 0 0 0 0 1 

3 0 0 0 0 0 0 0 0 0 0 0 

4 0 1 1 0 0 N 0 0 0 0 2 

5 1 1 1 N N 1 1 N 1 0 6 

6 1 0 0 0 0 0 0 0 0 0 1 

7 0 0 0 0 0 0 0 1 1 0 2 

8 0 1 N 0 0 0 0 0 0 0 1 

9 0 0 0 0 0 0 0 0 0 0 0 

1 0 0 0 0 0 0 0 0 0 0 0 0 

Sum 3 3 4 0 0 1 2 1 2 0 1 6 

Mean 1.60 
Row Std. Deviation 1.83 
Column Std. Deviation 1.43 
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Table 1.3a 
Frequency of Entries by Entrant Order and Round: Experiments 1.1 & 1.2, Phases 1 & 2 

Entrant Order 

1 2 3 4 5 6 7 8 9 10 Sum 
Round 

1 4 3 4 4 3 3 3 3 3 4 34 

2 4 3 3 3 4 4 4 4 4 3 36 

3 3 4 4 4 3 4 4 3 4 3 36 

4 4 4 4 4 4 1 3 3 4 2 33 

5 4 4 3 2 3 3 4 3 3 4 33 

6 4 4 2 3 4 3 4 3 2 4 33 

7 4 4 4 3 4 3 3 4 4 4 37 

8 4 3 1 4 4 4 4 3 4 4 35 

9 4 3 4 3 2 3 3 4 4 3 33 

1 0 4 3 3 4 3 4 3 4 2 4 34 

Sum 39 35 32 34 34 32 35 34 34 35 344 

Mean 34.40 
Row Std. Deviation 1.51 
Column Std. Deviation 1.95 
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Table 1.3b 
Frequency of Incumbent's Compete Decisions by Entrant Order and Round: 
Experiments 1.1 & 1 .2, Phases 1 & 2 

Entrant Order 

1 2 3 4 5 6 7 8 9 1 0 Sum 
Round 

1 2 2 2 0 0 0 1 0 0 0 7 

2 1 2 3 0 1 0 1 0 1 0 9 

3 1 1 1 1 1 1 0 1 0 8 

4 1 2 2 1 1 0 0 0 0 0 7 

5 2 2 2 1 0 1 1 1 1 1 1 2 

6 1 1 0 1 1 0 1 0 0 0 5 

7 0 0 0 1 0 1 0 1 2 0 5 

8 1 1 0 1 1 1 0 0 0 0 5 

9 2 1 2 1 0 1 1 1 0 0 9 

1 0 0 1 0 1 0 1 0 1 0 0 4 

Sum 1 1 1 3 1 2 8 5 6 6 4 5 1 71 

Mean 7.10 
Row Std. Deviation 2.47 
Column Std. Deviation 3.84 
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Table 1.4 
Frequency and Probability of Entry and Compete Decisions across 
Experiments 1.1 & 1.2 

Entrant Entry Compete P(Compete 
Order Freguency P(Entry) Freguency Given Entry) 

1 39 0.98 1 1 0.28 

2 35 0.88 13 0.37 

3 32 0.80 12 0.37 

4 34 0.85 8 0.23 

5 34 0.85 5 0.14 

6 32 0.80 6 0.18 

7 35 0.88 6 0.17 

8 34 0.85 4 0.11 

9 34 0.85 5 0.14 

10 35 0.88 1 0.02 

Totals 344 71 

Mean 34.40 0.86 7.10 0.21 

S.D. 1.85 0.05 3.65 0.11 



Table 1.5 . 
Conditional Probability of Entry given prior Incumbent Behavior: Experiments 1.1 & 1.2 

Frequency of entry given prior incumbent behavior 

Prior Incumbent Behavior 

Frequency 
of Prior Total Consecutive Consecutive No Soft Total 
Behavjor Competes Competes Competes + Play Not Compete 

None 0.98 (40/41) 0.98 (39/40) 0.98 (39/40) 0.98 
0 0.91 (168/185) 0.90 (236/262) 0.90 (236/262) 0.88 (264/301 ) 0.70 
1 0.88 (53/60) 0.78 (29/37) 0.76 (22/29) 0.98 (39/40) 0.79 
2 0.85 (39/46) 0.83 (15/18) 0.89 (16/18) 0.82 (9/11 ) 0.86 
3 0.62 (21134) 0.53 (10/19) 0.64 (7/11 ) 0.78 (7/9) 0.88 
4 0.78 (14/18) 0.72 (8/11 ) 0.56 (5/9) 0.67 (6/9) 0.94 
5+ 0.56 (9/16) 0.54 (7/13) 0.61 (19/31 ) 0.63 (19/30) 0.91 

Prior Incumbent Behavior: 

Total Competes: 
Consecutive Competes: 
Consecutive Competes +: 

No Soft Play: 

Total number of compete decisions made by incumbent prior to trial 
Total number of consecutive compete decisions made by incumbent prior to trial 
Total number of consecutive compete decisions made by incumbent prior to trial 
including the number of no entry decisions in that sequence 
Entrant has never seen a not compete decision by incumbent 

(39/40) 
(42160) 
(53/67) 
(37/43) 
(36/41 ) 
(33/35) 
(104/114) 

Total Not Compete: Total number of consecutive not compete decisions made by incumbent prior to trial 

.... 
0\ 
--..J 
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Table 1.6a 
Entrant's Decisions by Subject I.D. and Entrant Order: Experiment 1.1, Phase 1 

Entrant's Decision (1 = Enter, 0 = Not Enter) 

Subject I.D. 

1 2 3 4 5 6 7 8 9 10 Sum 
Ea=D 

1 1 1 1 1 1 1 0 1 1 1 9 

2 0 1 1 1 1 0 1 1 1 1 8 

3 1 1 1 1 1 1 1 1 1 1 10 

4 1 1 1 1 1 1 0 1 1 1 9 

5 1 0 0 1 1 1 1 1 0 1 7 

6 1 1 0 1 1 1 1 1 1 0 8 

7 1 1 0 1 1 1 1 1 1 1 9 

8 1 1 0 1 1 1 1 1 1 1 9 

9 0 1 0 1 1 0 1 1 0 1 6 

1 0 0 0 0 0 1 1 1 1 1 1 6 

Sum 7 8 4 9 10 8 8 10 8 9 81 

Mean 8.10 
Row Std. Deviation 1.37 
Column Std. Deviation 1.73 
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Table 1.6b 
Entrant's Decisions by Subject I.D. and Entrant Order: Experiment 1.1, Phase 2 

Entrant's Decision (1 = Enter, 0 = Not Enter) 

Subject I.D. 

1 1 12 13 14 15 1 6 17 18 19 20 Sum 
Ea=D 

1 1 1 1 1 1 1 1 1 1 0 9 

2 1 0 1 1 1 1 1 1 1 1 9 

3 1 0 0 1 1 1 1 1 1 1 8 

4 1 1 1 0 1 1 0 0 0 1 6 

5 1 1 1 1 1 1 1 1 1 1 1 0 

6 1 1 0 1 1 1 0 1 0 0 6 

7 0 1 1 1 1 1 1 1 1 1 9 

8 1 1 0 1 1 1 0 1 1 1 8 

9 1 1 0 1 1 1 0 1 1 1 8 

10 0 1 1 1 1 1 1 0 1 1 8 

Sum 8 8 6 9 1 0 10 6 8 8 8 81 

Mean 8.10 
Row Std. Deviation 1.29 
Column Std. Deviation 1.37 
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Table 1.6c 
Incumbent's Decisions by Subject I.D. and Entrant Order: Experiment 1.1, Phase 1 

Incumbent's Decision (1 = Compete, 0 = Not Compete, N = No Entry) 

Subject I.D. 

1 1 12 13 14 15 16 17 1 8 1 9 20 Sum 
Ea=o 

1 0 0 0 0 0 1 0 0 0 1 2 

2 0 0 0 1 0 N 0 1 0 1 3 

3 N 0 0 N 0 1 N 0 0 N 1 

4 0 N N 1 0 1 0 0 0 N 2 

5 0 1 0 N 0 N 0 0 0 0 1 

6 0 0 0 1 0 N 0 0 0 N 1 

7 0 0 0 N 0 N 0 N 0 0 0 

8 0 0 0 1 0 1 0 0 0 0 2 

9 N 1 0 N 0 0 0 0 N 0 1 

1 0 0 0 0 0 0 0 0 0 0 0 0 

Sum 0 2 0 4 0 4 0 1 0 2 1 3 

Mean 1.30 
Row Std. Deviation 0.95 
Column Std. Deviation 1.64 
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Table 1.6d 
Incumbent's Decisions by Subject I.D. and Entrant Order: Experiment 1.1, Phase 2 

Incumbent's Decision (1 = Compete, 0 = Not Compete, N = No Entry) 

Subject I.D. 

1 2 3 4 5 6 7 8 9 10 Sum 
EOFD 

1 1 1 0 1 0 0 0 1 1 0 5 

2 1 N N 1 1 0 N 1 1 0 5 

3 1 N 0 1 N 0 0 1 1 0 4 

4 1 1 0 0 1 0 0 1 N 0 4 

5 1 1 0 0 1 0 0 1 N 0 4 

6 N 1 0 0 N 0 0 1 1 N 3 

7 N 0 0 1 1 0 0 1 1 0 4 

8 N 0 0 0 N 0 0 N 0 0 0 

9 0 0 0 0 N 0 N 1 0 0 1 

10 N 0 0 N 0 0 0 N 0 0 0 

Sum 5 4 0 4 4 0 0 8 5 0 30 

Mean 3.00 
Row Std. Deviation 1.94 
Column Std. Deviation 2.83 
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Table 1.7a 
Entrant's Decisions by Subject 1.0. and Entrant Order: Experiment 1.2, Phase 1 

Entrant's Decision (1 = Enter, 0 = Not Enter) 

Subject 1.0. 

21 22 23 24 25 26 27 28 29 30 Sum 
EQF[) 

1 1 0 0 1 1 1 1 1 1 1 8 

2 1 1 1 1 1 1 1 1 1 1 1 0 

3 1 1 1 1 1 0 1 0 1 1 8 

4 1 1 1 1 1 1 1 0 1 1 9 

5 1 1 1 1 0 1 1 1 1 1 9 

6 1 1 1 1 1 1 1 0 1 1 9 

7 1 1 1 1 0 1 1 1 1 1 9 

8 1 1 1 1 1 1 1 0 1 1 9 

9 1 1 1 1 1 1 1 0 1 1 9 

10 1 1 1 1 1 1 1 1 1 1 10 

Sum 10 9 9 1 0 8 9 10 5 1 0 10 90 

Mean 9.00 
Row Std. Deviation 0.67 
Column Std. Deviation 1.56 
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Table 1.7b 
Entrant's Decisions by Subject I.D. and Entrant Order: Experiment 1.2, Phase 2 

Entrant's Decision (1 = Enter, 0 = Not Enter) 

Subject I.D. 

31 32 33 34 35 36 37 38 39 40 Sum 
Ea=o 

1 1 1 1 1 1 0 1 1 0 1 8 

2 1 1 0 1 1 1 1 1 1 1 9 

3 1 1 1 1 1 1 1 1 1 1 10 

4 1 1 1 1 1 1 1 0 1 1 9 

5 0 0 1 1 1 1 0 1 1 1 7 

6 1 1 1 1 1 1 1 1 1 1 1 0 

7 1 1 1 1 1 1 1 1 1 1 10 

8 1 1 0 1 1 1 1 1 1 1 9 

9 1 1 1 1 1 1 1 1 1 1 1 0 

10 1 1 1 1 1 1 1 1 1 1 10 

Sum 9 9 8 10 10 9 9 9 9 1 0 92 

Mean 9.20 
Row Std. Deviation 1.03 
Column Std. Deviation 0.63 
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Table 1.7c 
Incumbent's Decisions by Subject J.D. and Entrant Order: Experiment 1.2, Phase 1 

Incumbent's Decision (1 = Compete, 0 = Not Compete, N = No Entry) 

Subject J.D. 

31 32 33 34 35 36 37 38 39 40 Sum 
E<H> 

1 0 0 0 0 N 0 0 1 0 0 1 

2 0 1 0 0 0 0 0 1 0 0 2 

3 0 1 0 0 0 0 0 1 0 1 3 

4 N 0 1 0 0 0 0 0 0 1 2 

5 0 0 0 0 N 0 0 0 0 0 0 

6 0 0 1 0 0 0 0 N N 0 1 

7 0 0 N 0 0 0 0 0 0 0 0 

8 0 0 0 0 0 0 N N 0 1 1 

9 0 0 1 0 0 0 0 0 0 N 1 

10 0 0 0 0 0 N 0 0 0 1 1 

Sum 0 2 3 0 0 0 0 3 0 4 1 2 

Mean 1.20 
Row Std. Deviation 0.92 
Column Std. Deviation 1.62 
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Table 1.7d 
Incumbent's Decisions by Subject 1.0. and Entrant Order: Experiment 1.2, Phase 2 

Incumbent's Decision (1 = Compete, 0 = Not Compete, N = No Entry) 

Subject 1.0. 

21 22 23 24 25 26 27 28 29 30 Sum 
EOFD 

1 0 0 1 0 1 0 0 0 0 3 

2 1 1 0 N 0 1 0 0 0 0 3 

3 1 N 1 1 0 1 0 0 0 0 4 

4 0 0 0 0 0 N 0 0 0 0 0 

5 0 0 N 0 0 N 0 0 0 0 0 

6 N 0 0 0 0 1 0 0 0 0 1 

7 0 0 1 0 0 1 0 0 0 0 2 

8 0 0 0 0 0 N 0 0 0 1 1 

9 0 0 N 0 0 1 0 0 0 1 2 

10 0 0 0 0 0 0 0 0 0 0 0 

Sum 2 1 3 1 1 6 0 0 0 2 16 

Mean 1.60 
Row Std. Deviation 1.43 
Column Std. Deviation 1.84 
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Table 1.8 
Individual Subject Data: Experiments 1.1 & 1.2 

Freq. Freq. Total Total Total 
Subject Compete Entry Incum. Entrant Subject 
ID Dec. Dec. Pallott Pallott P§llott 

35 0 10 26 1 6 42 
1 1 0 8 26 10 36 

7 0 8 26 14 40 
13 0 6 23 12 35 
1 0 0 9 23 17 40 
37 0 9 23 15 38 
1 9 0 8 23 14 37 
36 0 9 23 1 3 36 
17 0 6 23 12 35 
31 0 9 23 15 38 
39 0 9 23 17 40 

3 0 4 23 14 37 
1 5 0 1 0 20 1 2 32 

6 0 8 20 16 36 
29 0 10 20 1 8 38 
28 0 5 20 1 1 31 
27 0 10 20 20 40 
34 0 10 20 18 38 
22 1 9 21 17 38 
24 1 10 21 20 41 
1 8 1 8 21 12 33 
25 1 8 18 34 34 
20 2 8 25 14 39 
21 2 10 19 1 6 35 
12 2 8 1 9 12 31 
30 2 10 16 16 32 
32 2 9 16 1 9 35 
38 3 9 20 13 33 
23 3 9 20 15 35 
33 3 8 17 16 33 
1 6 4 10 24 1 0 34 

5 4 10 24 16 40 
14 4 9 24 1 3 37 

2 4 8 1 8 1 6 34 
40 4 10 15 1 8 33 

4 4 9 1 5 15 30 
1 5 7 22 17 39 
9 5 8 16 14 30 

26 6 9 17 17 34 
8 8 10 10 16 26 

Sum 71 344 823 602 1425 
Mean 1.78 8.60 20.58 15.05 35.63 
SID. 2.07 :1.41 ~.47 2,50 ~,~9 



Table 1.9 
Logistic Regression, Incumbent Decision: Experiments 1.1 & 1.2 

Dependent Variable: 

Independent Variables: 

Entrant Order 
Incumbent Payoff Previous Trial 
Incumbent Cumulative Payoff 
Total Number of Incumbent Entries 
Total Number of Entries Versus Incumbent 

Criterion for Assessing Model Fit 

Criterion 

-2 Log L 

Score 

Analysis 

Variable 

Intercept 
E<H> 
L1IPAY 
ICUM 
ICDCUM 
EVI 

Variables 

Variable 

E<H> 
L1IPAY 
ICUM 
ICDCUM 
EVI 

of 

Intercept 
Only 

302.45 

Intercept 
and Covar. 

30.31 

Maximum Likelihood Estimates 

Parameter Standardized 
Estimate Estimate 

6.84 
-23.06 -33.05 
-1.20 -0.91 

5.37 19.63 
7.97 6.17 

13.25 13.25 

Entered Separately 

Parameter Standardized 
Estimate Estimate 

0.21 0.33 
0.21 0.16 
0.19 0.74 

-0.49 -0.38 
0.27 0.39 

Incumbent P(Not Compete) 

(EORD) 
(L1IPAY) 
(ICUM) 
(ICDCUM) 
(EVI) 

Chi-Square 
for Covariates 

272.14 with 5 D.F. 
(p = 0.0001) 

244.94 with 5 D.F. 
(p = 0 .. 0001) 

Standard Pr> 
Error Chi-Square 

2.69 0.0110 
5.27 0.0001 
0.45 0.0071 
5.37 0.0001 
1.80 0.0001 
2.95 0.0001 

Standard Pr> 
Error Chi-Square 

0.05 0.0001 
0.12 0.0661 
0.03 0.0001 
0.10 0.0001 
0.06 0.0001 
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Table 1.10 
Logistic Regression, Entrant Decision: Experiments 1.1 & 1.2 

Dependent Variable: 

Independent Variables: 

Entrant Order 
Entrant Payoff Previous Trial 
Entrant Cumulative Payoff 
Total Number of Entrant Entries 
Total Number of Competes Versus Entrant 

Criterion for Assessing Model Fit 

Inter. Inter. Chi-Square 
Criterion Only & Covar. 

-2 Log L 288.31 282.68 

Score 

Analysis of Maximum Likelihood Estimates 

Parameter Standardized 
Variable Estimate Estimate 

Intercept -1.07 
Ea=D 0.04 0.06 
L1EPAY -0.20 -0.11 
ECUM -0.26 -0.48 
EEDCUM 0.36 0.46 
o..E 0.35 -0.19 

Entrant P(Not Enter) 

(EORD) 
(L 1 EPAY) 
(ECUM) 
(EEDCUM) 
(CVE) 

for Covariates 

5.63 with 5 D.F. 
(p = 0.3442) 

5.70 with 5 D.F. 
(p = 0.3369) 

Standard 
Error 

0.56 
0.06 
0.21 
0.13 
0.27 
0.32 

Pr> 
Chi-Square 

0.06 
0.50 
0.21 
0.12 
0.19 
0.27 
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Table 1.11 
Questionnaire Results, Experiments 1.1 & 1.2 

Group 1 
Motivational Explanations for Incumbent Behavior 

1 . Maximize individual payoff 
2. Maximize relative payoff 
3 . Reputation for toughness 
4. Other 
5. Fairness 

Eigenvalue 

Group 2 
Strategic Explanations for Incumbent 
Behavior 

1 . Decision would affect all subsequent entrants 
2. Decision would affect all subsequent entrants 

except the last one or two 
3 . Games played independently of one another 
4. Decision would affect only very next entrant 

Eigenvalue 

Group 3 
Explanations for Entrant Behavior 

1 . Entry decision contingent on prior incumbent 
decisions 

2. Impressions formed about incumbent 
3. Deterministic policy of always/never enter 
4. Other reasons 
5. Entrant order position against incumbent 

Eigenvalue 

Eigenvector 

0.644 
0.098 
0.096 
0.092 
0.071 

5.247 

0.343 

0.260 
0.219 
0.178 

4.033 

0.499 
0.138 
0.135 

0.118 
0.110 

5.146 
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Table 1.12a 
Entrant's Decisions by Entrant Order and Round: Experiment 1.3 

Entrant's Decision (1 = Enter, 0 = Not Enter) 
Entrant Order 

1 2 3 4 5 6 7 8 9 10 1 1 12 13 14 15 Sum 
Round 

1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 14 

2 1 0 1 1 1 1 1 1 1 0 1 1 1 1 1 13 

3 0 1 0 1 1 1 0 1 1 1 1 1 0 1 1 1 1 

4 1 0 1 1 1 0 0 1 1 1 1 1 0 1 1 11 

5 0 0 0 0 1 0 1 0 0 0 1 0 1 0 1 5 

6 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 14 

7 0 1 1 1 0 0 1 0 1 0 1 1 1 1 1 10 

8 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 14 

9 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 0 

10 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 3 

Sum 4 5 6 8 7 7 8 8 9 7 10 9 8 9 10 115 

Row Mean 7.66 
Row Std. Deviation 2.80 
Column Mean 11.50 
Column Std. Deviation 1.72 .... 

00 
0 



Table 1.12b 
Incumbent's Decisions by Entrant Order and Round: Experiment 1.3 

Incumbent's Decision (1 = Compete, 0 = Not Compete, N = No Entry) 

Entrant Order 

Round 1 2 3 4 5 6 7 8 9 10 1 1 12 13 14 1 5 Sum 

1 1 1 1 0 N 0 0 0 0 0 0 0 0 0 0 3 

2 1 N 1 1 0 0 0 0 0 N 0 0 0 0 0 3 

3 N 1 N 1 0 1 N 0 0 0 1 0 N 0 0 4 

4 1 N 1 0 1 N N 0 1 0 1 1 N 0 0 6 

5 N N N N 1 N 1 N N N 1 N 1 N 0 4 

6 N 0 1 1 0 0 1 0 0 1 0 0 0 1 0 5 

7 N 1 1 1 N N 1 N 1 N 1 1 0 0 0 7 

8 1 N 0 0 1 0 0 0 0 0 0 0 0 0 0 2 

9 N N N N N 0 0 0 0 0 0 0 0 0 0 0 

10 N 0 N 0 0 0 0 0 0 0 0 0 0 0 0 0 

Sum 4 3 5 4 3 1 3 0 2 1 4 2 1 1 0 34 

Row Mean 2.27 
Row Std. Deviation 3.40 
Column Mean 3.40 
Column Std. Deviation 1.78 ...... 

00 
...... 
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Table 1.13 
Frequency and Probability of Entry and Compete Decisions: Experiment 1.3 

Entrant Entry Compete P(Compete 
Order Freguency P(Entry) Freguency I Entry) 

1 4 0.40 4 1.00 

2 5 0.50 3 0.60 

3 6 0.60 5 0.83 

4 8 0.80 4 0.50 

5 7 0.70 3 0.43 

6 7 0.70 1 0.14 

7 8 0.80 3 0.38 

8 8 0.80 0 0.00 

9 9 0.90 2 0.22 

10 7 0.70 1 0.14 

1 1 10 1.00 4 0.40 

12 9 0.90 2 0.22 

13 8 0.80 1 0.13 

14 9 0.90 1 0.11 

1 5 10 1.00 0 0.00 

Totals 115 34 

Mean 7.66 0.77 0.30 

S.D. 1.72 1.58 



Table 1.14 
Conditional Probability of Entry given prior Incumbent Behavior: Experiment 1.3 

Frequency of entry given prior incumbent behavior 

Prior Incumbent Behavior 

Frequency 
of Prior Total Consecutive Consecutive No Soft Total 
Behavior Competes Competes Competes + Play Not Compete 

None 0.40 (4/10) 0.40 (4/10) 0.40 (4/10) 0.44 
0 0.78 (28/36) 0.88 (78/89) 0.90 (75/83) 0.91 (83/91 ) 0.65 
1 0.67 (10/15) 0.67 (16/24) 0.63 (10/16) 0.40 (4/10) 0.86 
2 0.83 (20/24) 0.67 (8/12) 0.64 (7/11 ) 0.50 (5/10) 0.98 
3 0.81 (34/42) 0.57 (4/7) 0.88 (7/8) 0.63 (5/8) 
4 0.78 (10/13) 0.63 (5/8) 0.55 (12/22) 0.71 (5/7) 
5+ 0.80 (8/10) 0.54 (13/24) 

Prior Incumbent Behavior: 

Total Competes: 
Consecutive Competes: 
Consecutive Competes +: 

No Soft Play: 

Total number of compete decisions made by incumbent prior to trial 
Total number of consecutive compete decisions made by incumbent prior to trial 
Total number of consecutive compete decisions made by incumbent prior to trial 
including the number of no entry decisions in that sequence 
Entrant has never seen a not compete decision by incumbent 

(10/23) 
(33/51 ) 
(18/21 ) 
(54/55) 

Total Not Compete: Total number of consecutive not compete decisions made by incumbent prior to trial 

..... 
(Xl 
w 



Table 1.15a 
Entrant's Decisions by Subject 1.0. and Entrant Order: Experiment 1.3 

Entrant's Decision (1 = Enter, 0 = Not Enter) 
Subject 1.0. 

1 2 3 4 5 6 7 8 9 10 1 1 12 13 14 15 Sum 
E(R) 

1 0 1 0 1 0 1 1 0 1 1 0 1 1 1 0 9 

2 0 1 1 0 1 1 1 1 1 1 1 1 1 1 0 12 

3 0 1 0 0 0 1 1 0 1 1 1 0 1 1 1 9 

4 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 12 

5 1 1 0 1 0 1 1 1 1 1 1 0 1 0 1 1 1 

6 0 0 1 1 1 1 1 1 0 0 1 1 1 1 0 10 

7 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 15 

8 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 14 

9 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 14 

10 1 0 1 0 1 1 0 1 0 0 0 1 1 1 1 9 

Sum 5 7 6 6 6 10 9 8 8 8 8 8 10 9 7 115 

Row Mean 11.50 
Row Std. Deviation 2.27 
Column Std. Deviation 7.67 
Column Std. Deviation 1.49 

.... 
(Xl 
.po 
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Table 1.15b 
Incumbent's Decision by Subject 1.0. and Entrant Order: Experiment 1.3 

Incumbent's Decision (1 = Compete, 0 = Not Compete, N = No Entry) 

Subject 1.0. 

16 17 18 19 20 21 22 23 24 25 Sum 
EOFD 

1 N 1 N 1 1 N N 1 N N 4 

2 1 1 1 N N N 0 0 N 0 3 

3 N 1 1 1 1 N N 0 N 1 5 

4 1 0 1 0 1 N 0 0 N 1 4 

5 0 N N 1 0 1 0 1 N 0 3 

6 1 0 N N 0 N 0 0 0 0 1 

7 N 0 1 N 0 1 0 0 0 1 3 

8 0 0 N 0 0 N 0 0 0 0 0 

9 0 0 1 1 0 N 0 0 0 0 2 

1 0 0 0 N 0 N N 0 0 0 1 1 

1 1 1 0 1 1 0 0 0 0 0 4 

12 0 0 1 1 0 N 0 0 0 0 2 

13 N 0 0 N 0 1 0 0 0 0 1 

14 0 0 0 0 0 N 0 0 0 1 1 

1 5 0 0 0 0 0 0 0 0 0 0 0 

Sum 4 3 7 6 3 4 0 2 0 5 34 

Row Mean 2.27 
Row Std. Deviation 1.58 
Column Mean 3.40 
Column Std. Deviation 2.32 



Table 1.16 
Cumulative Individual Subject Data: Experiment 1.3 

Incumbent 
Subject 10 

21 
24 
1 6 
22 
20 
23 
18 
1 9 
17 
25 

15 
1 
8 

14 
5 

1 1 
7 
2 
4 

10 
3 

13 
9 

1 2 
6 

Mean 

Std. 

Freq. 
Compete 
Decisions 

3 
0 
4 
0 
3 
1 
7 
4 
3 
5 

3.00 

2.21 

Freq. 
Entry 
Decisions 

7 
5 
7 
9 
5 
8 

10 
7 
7 
8 
6 

1 0 
9 
7 

1 0 

7.67 

1.68 

Total 
Incumbent 
Payoff 

130 
119 

98 
98 
80 
79 
77 
76 
73 
61 

89.10 

21.80 

Total 
Entrant 
Payoff 

45 
45 
45 
45 
45 
42 
42 
39 
39 
36 
36 
36 
33 
33 
30 

39.40 

5.18 
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Table 1.17 
Logistic Regression, Entrant Decision: Experiment 1.3 

Dependent Variable: 

Independent Variables: 

Entrant Order 
Incumbent Payoff Previous Trial 
Incumbent Cumulative Payoff 
Total Number of Incumbent Entries 
Total Number of Entries Versus Incumbent 

Criterion for Assessing Model Fit 

Criterion 

-2 Log L 

Score 

Inter. 
Only 

120.30 

Inter. 
& Covar. 

39.32 

Analysis of Maximum Likelihood Estimates 

Parameter Standardized 
Variable Estimate Estimate 

Intercept 1.01 
E<H> -8.84 -18.49 
L11PAY -0.10 -0.22 
ICUM 0.74 11.94 
ICDCUM 3.15 2.94 
EVI 5.32 10.36 

Variables Entered Separately 

Parameter Standardized 
Variable Estimate Estimate 

E<H> 0.26 0.60 
L11PAY -0.06 -0.15 
ICUM 0.04 0.65 
ICDCUM 0.01 0.01 
EVI 0.36 0.75 

Incumbent P(Not Compete) 

(EORD) 
(L1IPAY) 
(ICUM) 
(ICDCUM) 
(EVI) 

Chi-Square 
for Covariates 

80.98 with 5 D.F. 
(p = 0.0001) 

59.37 with 5 D.F. 
(p = 0 .. 0001) 

Standard Pr> 
f.rrQr Chi-Square 

1.19 0.3983 
2.04 0.0001 
0.09 0.3211 
0.17 0.0001 
0.84 0.0002 
1.18 0.0001 

Standard Pr> 
Error Chi-Square 

0.06 0.0001 
0.05 0.2239 
0.01 0.0001 
0.13 0.9442 
0.08 0.0001 
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Table 1.18 
Logistic Regression, Incumbent Decision: Experiment 1.3 

Dependent Variable: 

Independent Variables: 

Entrant Order 
Entrant Payoff Previous Trial 
Entrant Cumulative Payoff 
Total Number of Entrant Entries 
Total Number of Competes Versus Entrant 

Criterion for Assessing Model Fit 

Criterion 

-2 Log L 

Score 

Analysis of 

Variable 

Intercept 
EOFD 
L1EPAY 
ECUM 
EEDCUM 
evE 

Inter. 
Only 

151.80 

Inter. 
and Covar. 

131.50 

Maximum Likelihood Estimates 

Parameter Standardized 
Estimate Estimate 

0.77 
-0.20 -0.4 7 
-0.04 -0.06 

0.02 0.10 
-0.09 -0.10 
-0.29 -0.20 

Entrant P(Not Enter) 

(EORD) 
(L1EPAY) 
(ECUM) 
(EEDCUM) 
(CVE) 

Chi-Square 
for Covariates 

20.30 with 5 D.F. 
(p = 0.0011) 

18.27 with 5 D.F. 
(p = 0.0022) 

Standard Pr> 
fLr.Qr Chi-Square 

0.71 0.2730 
0.06 0.0006 
0.09 0.6453 
0.04 0.6975 
0.33 0.7919 
0.43 0.4964 
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Table 1.19 
Questionnaire Results, Experiments 1.3 

Group 1 
Motivational Explanations for Incumbent Behavior 

1. Maximize individual payoff 
2. Maximize relative payoff 
3. Reputation for toughness 
4. Other 
5. Fairness 

Eigenvalue 

Group 2 
Strategic Explanations for Incumbent 
Behavior 

1 . Decision would affect all subsequent entrants 
2. Decision would affect all subsequent entrants 

except the last one or two 
3. Games played independently of one another 
4. Decision would affect only very next entrant 

Eigenvalue 

Group 3 
Explanations for Entrant Behavior 

1 . Entry decision contingent on prior incumbent 
decisions 

2. Impressions formed about incumbent 
3. Deterministic policy of always/never enter 
4. Other reasons 
5 . Entrant order position against incumbent 

Eigenvalue 

Eigenvector 

0.602 
0.106 
0.197 
0.076 
0.019 

5.103 

0.592 

0.134 
0.175 
0.099 

4.885 

0.558 
0.047 
0.095 

0.126 
0.174 

5.988 
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Table 1.20 
Entry and Compete Decisions Conditional on No Previous Soft Play 

Soft Play by Incumbents Conditional on No Previous Soft Play 

Jung. Kagel and Levin Data Experiment 3 

Round Inexperienced Experienced 

1 0.50 (212/428) 0.11 (7/65) 0.20 (2/10) 
2 0.65 (180/277) 0.18 (8/44) 0.13 (1/8) 
3 0.16 (9/57) 0.09 (4/46) 0.29 (2/7) 
4 0.18 (9/49) 0.22 (8/36) 0.40 (2/5) 
5 0.24 (12/50) 0.23 (10/44) 0.67 (1/3) 
6 0.29 (15/52) 0.45 (30/66) 0.00 (0/2) 
7 0.45 (20/44) 0.63 (38/60) 0.00 (0/2) 
8 0.79 (26/33) 0.80 (28/35) 0.00 (0/2) 
9+ 0.17 (2/12) 

Entry Frequency Conditional on No Previous Soft Play 

Jung. Kagel and Levin Data Experiment 3 

Round Inexperienced Experienced 

1 
2 0.61 (41/67) 0.23 (25/108) 0.50 (5/10) 
3 0.51 (26/51 ) 0.28 (25/90) 0.63 (5/8) 
4 0.61 (23/38) 0.25 (23/94) 0.71 (5/7) 
5 0.49 (19/39) 0.39 (33/85) 0.60 (3/5) 
6 0.63 (22/35) 0.65 (52/80) 0.67 (1/3) 
7 0.55 (16/29) 0.88 (53/60) 1.00 (2/2) 
8 0.21 (5/23) 1.00 (28/28) 0.00 (0/2) 
9+ 0.54 (6/11 ) 



Table 2.1 
Total Number of Entries by Block and Market Capacity across Subjects: 

C 1 2 

1 1 0 

3 4 4 

5 7 7 

7 1 1 1 1 

9 13 10 

1 1 9 8 

13 15 12 

15 15 16 

17 15 16 

19 17 18 

Total 107 102 
Carr. 0.93 0.94 

Block 

3 4 5 6 

0 1 0 0 

4 5 4 3 

6 6 7 7 

10 12 1 1 8 

1 1 12 9 13 

8 1 1 1 1 7 

1 1 1 1 9 12 

14 14 12 1 1 

14 14 16 17 

18 18 19 17 

96 104 98 95 
0.94 0.92 0.93 0.91 

Total 

2 

24 

40 

63 

68 

54 

70 

82 

92 

107 

602 
0.92 

Mean 

0.33 

4.00 

6.67 

10.50 

11.33 

9.00 

11.67 

13.67 

14.83 

17.83 

Experiment 2.1 

SO 

0.47 

0.58 

0.47 

1.26 

1.49 

1.53 

1.80 

1.70 

0.90 

0.69 

t-
~ 
t--



Table 2.2 
Deviations from Equilibrium by Block and Market Capacity: Experiment 2.1 

Block 

C 1 2 3 4 5 6 Total 

1 0 0 0 0 0 0 0 

3 1 1 1 2 1 0 6 

5 2 2 1 1 2 2 10 

7 4 4 3 5 4 1 21 

9 4 1 2 3 0 4 14 

1 1 1 2 2 0 0 3 8 

13 2 0 1 1 3 0 7 

15 0 1 0 0 2 3 6 

17 1 0 2 2 0 0 5 
19 1 0 0 0 0 1 2 

Total 16 1 1 12 14 12 14 79 

I-' 
\0 
N 



Table 2.3 
Number of Entries by Subject and Market Capacity across Blocks: Experiment 2.1 

C 8 4 16 6 5 10 12 17 14 20 11 3 18 7 15 13 19 1 9 2 

1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 0 

3 0 0 4 0 0 0 6 1 1 1 0 0 6 0 0 0 1 0 1 3 

5 0 0 6 0 0 0 0 6 0 4 1 0 6 1 4 1 4 1 1 5 

7 6 0 6 0 0 0 6 6 0 4 2 0 6 4 5 2 5 4 3 4 

9 6 0 6 2 1 0 6 4 0 5 5 3 5 4 6 3 4 3 1 4 

1 1 6 0 6 6 1 1 1 0 2 5 3 2 1 3 4 2 4 2 2 3 

13 6 1 6 6 6 0 0 3 3 6 6 3 2 1 4 2 5 4 2 4 

15 6 6 6 6 6 0 6 6 6 6 6 6 2 1 1 2 2 3 3 2 

17 6 6 6 6 6 0 2 6 6 6 6 6 4 6 3 3 4 4 3 3 

1 9 6 6 6 6 6 4 5 6 6 6 6 6 4 6 3 6 4 5 5 5 

Total 4219523226 53338244335263626302134262133 

s Index 30 29 28 28 28 27 25 24 24 23 23 22 20 20 1 6 1 5 1 4 1 4 1 3 1 1 

Payoff 1 7 2 1 1 3 26 23 1 5 7 11 23 1 6 1 8 2 1 2 1 3 8 1 4 11 1 1 1 4 8 

..... 
\0 
W 



Table 2.4a 
Number of Entries by Block and Market Capacity across Subjects: Experiment 2.2, Group 1 

Block 

C 1 2 3 4 5 6 7 8 9 10 Total 

1 1 0 2 1 0 0 3 1 0 0 8 

3 8 5 4 2 1 5 2 5 5 4 41 

5 9 6 4 6 2 8 3 3 5 3 49 

7 6 7 7 6 9 1 1 3 1 1 8 7 75 

9 5 9 10 1 1 10 6 8 11 6 9 85 

1 1 16 1 1 10 10 13 1 1 9 12 13 9 114 

1 3 8 14 10 12 12 10 14 13 13 13 119 

15 1 1 13 1 3 15 15 14 14 15 14 13 137 

17 16 17 17 16 17 1 9 13 1 6 17 1 8 166 

1 9 18 1 8 17 19 18 17 18 18 17 1 9 179 

Total 9 8 1 00 9 4 9 8 9 7 1 0 1 8 7 1 05 9 8 9 5 973 

Carr. 0.79 0.98 0.98 0.99 0.97 0.91 0.95 0.96 0.96 0.98 0.94 

Mean 

0.8 

4.1 

4.9 

7.5 

8.5 

11.4 

11.9 

13.7 

16.6 

17.9 

ED 

1.00 

2.12 

2.37 

2.55 

2.11 

2.06 

2.00 

1.30 

1.58 

0.60 

I-' 
\0 
~ 



Table 2.4b 
Number of Entries by Block and Market Capacity across subjects: Experiment 2.2, Group 2 

Block 

C 1 2 3 4 5 6 7 8 9 10 Total Mean 

1 1 1 1 2 0 1 1 0 1 0 8 0.8 

3 4 4 3 2 3 4 5 2 3 5 35 3.5 

5 12 3 6 7 6 3 6 6 3 6 58 5.8 

7 5 8 10 9 5 5 1 3 6 7 7 75 7.5 

9 3 14 10 9 7 9 10 6 13 7 88 8.8 

1 1 13 1 1 1 1 12 8 1 4 13 4 17 9 112 11.2 

13 14 9 14 14 13 8 1 1 12 1 0 1 4 119 11.9 

15 10 17 15 12 16 1 5 17 10 1 5 1 6 143 14.3 

17 15 1 5 1 6 1 6 16 17 17 18 1 6 1 6 162 16.2 

19 1 9 19 20 1 9 1 9 17 17 18 1 8 1 8 184 18.4 

Total 96 101 106 102 93 93 110 82 103 98 984 

Carr. 0.81 0.92 0.98 0.97 0.98 0.94 0.92 0.92 0.91 0.97 0.92 

S) 

0.60 

0.99 

2.62 

2.74 

3.04 

3.07 

2.20 

2.74 

0.97 

1.00 

...... 
\0 
VI 



Table 2.4c 
Number of Entries by Block and Market Capacity across subjects: Experiment 2.2, Group 3 

Block 

C 1 2 3 4 5 6 7 8 9 10 Total Mean so 

1 2 1 1 1 1 1 2 2 3 1 1 5 1.5 0.67 

3 5 3 2 5 3 3 4 4 2 3 34 3.4 0.99 

5 8 6 2 4 5 7 4 5 3 3 47 4.7 1.76 

7 9 6 9 6 4 7 7 8 6 11 73 7.3 1.58 

9 3 1 1 10 1 1 10 8 7 10 9 8 87 8.7 2.54 

11 1 3 12 7 1 1 1 1 1 1 8 1 3 10 13 109 10.9 2.05 

13 12 12 17 15 9 14 14 13 9 10 125 12.5 2.22 

1 5 13 1 5 14 11 18 16 14 1 5 14 14 144 14.4 1.94 

17 17 18 15 16 17 17 1 6 16 1 8 16 166 16.6 0.87 

1 9 17 18 19 17 1 9 1 9 1 9 1 8 19 18 183 18.3 0.83 

Total 99 102 96 97 97 103 95 104 93 97 983 

Corr. 0.89 0.99 0.93 0.95 0.96 0.99 0.97 0.99 0.96 0.94 0.94 

.... 
\0 
0\ 



Table 2.5 
Mean and Standard Deviation of Number of Entries and 
Corresponding Predictions of Mixed Strategy Equilibrium: 
Experiment 2.2 

Observed Observed Predicted Predicted 
c Mean St. Dev. Mean St. Dev. 

1 1.03 0.78 0 0 
3 3.67 1.47 2.11 11.37 
5 5.13 2.28 4.21 1.82 
7 7.43 2.35 6.32 2.08 
9 8.67 2.59 8.42 2.21 

1 1 11.17 2.44 10.53 2.23 
13 12.10 2.14 12.63 2.16 
15 14.13 2.08 14.74 1.97 
17 16.47 1.18 16.84 1.63 
19 18.20 0.83 18.95 1.00 

...
\0 
"'-J 
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Table 2.6 
Consistency in Decisions between Adjacent Blocks across All Subjects: Experiment 2 

Block 2 Block 3 Block 4 

0 1 0 1 0 1 

Block 01 212 95 Block 0 237 60 Block 01 244 1 60 

1 1 1 85 208 2 1 67 236 3 1 I 59 1 237 

CI = 0.700 CI = 0.788 CI = 0.802 

Block 5 Block 6 Block 7 

0 1 0 1 0 1 

Block 01 240 63 Block 0 251 62 Block o 1 240 1 63 

4 1 73 224 5 1 52 235 6 1 1 68 I 229 

CI = 0.773 CI = 0.810 CI = 0.782 

Block 8 Block 9 Block 10 

0 1 0 1 0 1 

Block 01 246 62 Block 0·1 251 I 58 I Block 01 252 1 54 

7 1 1 63 229 8 1 I 55 I 236 I 9 1 I 58 I 236 

CI = 0.792 CI = 0.812 CI = 0.813 

o = stay out; 1 = enter. 



Table 2.7a 
Number of Entries by Market Capacity across Subjects: Experiment 2.2, Group 1 

Subject 

c 7 11 1 20 13 15 9 3 2 17 16 4 8 18 19 14 6 5 12 10 

1 0 0 0 0 1 0 0 1 0 1 0 0 0 1 1 0 0 0 2 0 

3 0 0 0 1 0 0 2 0 0 0 1 3 0 6 9 1 0 1 8 1 

5 0 0 0 3 3 0 0 0 2 2 0 4 2 6 6 1 2 1 5 3 

7 0 0 0 8 7 0 4 3 6 0 1 6 5 7 8 0 4 2 3 5 

9 0 0 0 9 8 2 2 4 6 4 7 6 6 3 5 2 5 4 4 3 

11 0 0 0 9 9 7 8 6 3 6 5 9 6 8 6 2 5 5 1 3 

13 0 0 0 9 9 8 9 9 8 7 5 9 8 8 8 2 7 1 3 1 

15 0 0 0 9 9 7 9 9 9 9 9 9 9 8 9 4 7 5 0 5 

17 9 7 1 9 9 9 9 9 9 9 9 9 9 9 8 5 8 4 3 6 

19 9 9 6 9 9 9 9 9 9 9 9 9 9 9 7 9 9 9 0 4 

Total 18 16 7 66 64 42 52 50 52 47 46 64 54 65 67 26 47 32 29 31 

5 Index 45 43 41 40 38 38 36 34 33 33 33 32 32 30 29 29 26 24 24 19 

Payoff 22 23 22 25 26 28 24 26 23 29 25 21 27 19 17 23 24 20 18 17 
..... 
\D 
\0 



Table 2.7b 
Number of Entries by Market Capacity across Subjects: Experiment 2.2, Group 2 

c 

1 

3 

5 

7 

9 

1 1 

13 

15 

17 

19 

Total 

33 

o 
7 

8 

9 

9 

9 

9 

9 

9 

9 

79 

23 

o 
1 

6 

8 

9 

9 

9 

9 

9 

9 

69 

39 

o 
o 
o 
o 
o 
1 

o 
3 

8 

9 

21 

31 

o 
o 
o 
o 
o 
1 

o 
1 

1 

6 

9 

27 22 

o 0 

o 0 

o 3 

1 8 

1 7 

o 8 

5 8 

8 9 

9 9 

9 9 

33 61 

Subject 

37 25 24 

000 

000 

100 

800 

3 1 1 

537 

945 

976 

998 

999 

56 33 36 

34 26 40 

000 

100 

400 

532 

535 

855 

966 

988 

997 

999 

59 43 42 

28 

o 
o 
1 

2 

2 

3 

3 

5 

7 

9 

32 

38 

1 

o 
1 

1 

1 

1 

4 

3 

4 

1 

18 

35 

1 

3 

4 

6 

7 

6 

6 

8 

9 

9 

59 

36 

2 

2 

3 

3 

5 

7 

6 

8 

9 

9 

54 

29 

o 
o 
2 

3 

8 

8 

3 

4 

2 

4 

34 

30 

o 
3 

5 

5 

7 

6 

5 

7 

8 

9 

55 

21 

o 
5 

3 

3 

6 

4 

4 

8 

8 

9 

50 

32 

2 

9 

5 

3 

5 

3 

4 

4 

4 

9 

48 

s Index 4 1 40 40 39 38 37 36 35 34 31 31 29 28 27 25 25 25 22 22 1 7 

Payoff 23 22 21 20 22 20 19 19 25 19 20 16 15 17 14 17 17 14 13 14 

N 
o 
o 



Table 2.7c 
Number of Entries by Market Capacity across Subjects: Experiment 2.2, Group 3 

Subject 

C 44 48 43 49 52 42 55 54 60 41 53 57 56 46 50 45 59 58 47 51 

1 0 0 0 0 0 0 0 0 0 0 0 0 6 0 3 0 0 0 0 4 

3 0 0 0 0 0 0 0 1 0 4 0 6 9 5 0 1 1 1 0 1 

5 0 0 0 0 0 0 0 1 0 4 3 6 8 1 8 2 2 2 0 2 

7 0 0 0 3 0 1 0 5 0 9 1 8 7 5 6 4 2 6 4 3 

9 2 0 0 7 1 6 2 7 4 8 0 8 7 9 4 6 3 4 3 3 

11 7 0 0 9 0 5 3 9 6 9 1 5 5 7 7 4 7 5 4 3 

13 8 2 2 9 2 9 6 9 5 8 1 7 8 7 6 6 5 6 2 5 

13 9 7 1 8 4 9 9 8 9 9 3 9 7 6 7 9 6 4 4 3 

17 9 8 8 9 9 9 9 9 9 9 3 9 8 9 9 4 5 8 3 3 

19 9 9 8 9 9 9 9 9 9 7 9 9 9 9 9 9 9 8 6 2 

Total 44 26 19 54 25 48 38 58 42 67 21 67 74 58 59 45 40 44 26 29 

s Index 40 40 40 39 38 37 37 36 34 33 33 31 29 29 27 24 24 22 22 17 

$ 24 22 23 26 22 23 24 24 22 23 17 22 21 20 19 18 21 18 18 19 N 
0 ..... 



Table 2.8 
Questionnaire Responses: Experiment 2.2 

Number of Percent Answering 
Question Respondents "Yes" to Question 

1. Did you keep a written record of c? 60 0.65 

2. Did you keep a written record of e? 60 0.62 

3. If yes to 1 and 2, % how what % of trials did you 
review these records before making decision? 36 0.74 

4. Reviewed Previous: 

1-3 trials 34 0.77 
4-10 trials 34 0.62 
10-25 trials 34 0.59 

5. When the same value of c appeared, I reviewed: 

what happened the last time that c appeared. 34 0.97 

what happened on all the previous trials on which 
that c had appeared 36 0.72 

N 
0 
N 



Table 2.9. Summary of Stepwise Logistic Regression Procedure, Group Model, 
C Excluded: Experiment 2.2 

Model Specification: 

Dependent Variable = P(No Entry) 

Independent Variables = Pay1 
Pay2 
Pay3 

EQT1 
EQT2 
EQT3 

Analysis of Maximum Likelihood Estimates 

Variable Parameter Standard 
Estimate Error 

Intercept 0.141** 0.037 
Pay2 0.033* 0.133 
EQT1 0.052** 0.018 
EQT3 -0.044* 0.016 
EQC1 -0.232** 0.019 
EQC2 -0.242** 0.020 
EQC3 -0.184** 0.017 

* P < .05 
** P < .01 

EQC1 
EQC2 
EQC3 

Total Pay 

Standardized 
Estimate 

0.045 
0.052 

-0.044 
-0.236 
-0.239 
-0.206 

N 
0 
w 



Table 2.10. Summary of Stepwise Logistic Regression Procedure, Group Model, 
C Included: Experiment 2.2 

Model Specification: 

Dependent Variable = 

Independent Variables = 

P(No Entry) 

C 
Pay1 
Pay2 
Pay3 
Total Pay 

EQT1 
EQT2 
EQT3 

Analysis of Maximum Likelihood Estimates 

Variable Parameter Standard 
Estimate Error 

Intercept 2.368** 0.085 
C -0.228** 0.008 
EQC1 -0.071 ** 0.020 
EQC3 -0.048* 0.020 

* P < .05 
** P < .01 

EQC1 
EQC2 
EQC3 

Standardized 
Estimate 

-0.721 
-0.072 
-0.047 

N 
0 
.po 



Table 2.11. Results of Logistic Regression, Individual Models: 
Experiment 2.2 

Model Specification: 

Dependent Variable = P(No Entry) for Each Subject 

Independent Variables = C 
Pay1 
Pay2 
Pay3 
Total Pay 

EQT1 
EQT2 
EQT3 

EQC1 
EQC2 
EQC3 

Frequency that Variable was a 
Significant Predictor in Equation 

C Included in 
Model 

C Excluded 
from Model 

205 

Parameter Sign Parameter Sign 

+ + 

C 4 . 33 
EQC1 2 7 1 29 
EQC2 2 8 1 27 
EQC3 1 2 1 21 
EQT1 4 2 3 1 
EQT2 2 4 2 1 
EQT3 2 1 2 2 
TOTPAY 6 2 6 1 
PAY1 1 2 3 3 
PAY2 1 2 1 0 
PAY3 4 4 1 2 

NOTE: When c was included in the model, the overall model was 
significant in 36 of 60 models estimated at p < .05; when c was excluded 
from the model, the overall model was significant in 34 of the 59 models 
estimated at p < .05. 
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Figure 1.0 
An Airline Pricing Game 

Airline 1 

Low High 

Low 0, 0 15,5 
Airline 2 

High -5, 15 5, 5 



Figure 1.1 
The Chain Store Game 

Player k's 
decision 

IN 
IN 
OUT 

(2,2) 

Player A 

Player A's 
decision in 
period k 

Player k's 
payoff 

COOPERATIVE 2 
AGGRESSIVE 0 

1 

(0,0) (1, 5) 

Player k 

Player A'-s 
partial payoff 
for period k 

2 
o 
5 

Player 
COOPERATIVE 

A AGGRESSIVE 
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Player k 

IN OUT 

2,2 5, 1 

0, 0 5, 1 

The extensive form and the normal form of the chain store game. 
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Figure 1.2, Probability of Entry across Entrant Order: Experiments 1.1 & 1.2 
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Figure 1.3, Probability of Entry across Entrant Order: Experiment 1.3 

1 
\ 

0.9 -/- \ 
\ 

O.S + \ 
0.7 -/- \ / 

\ / 
0.6 / 

Probabililty 0.5 

0.4 

0.3 

0.2 

0.1 

0 

E1 E2 

...... 

E3 E4 

P(Entry) 

...... ...... "\ P(Compete I Entry) 
\ /\ 

\ / \ 
\ / \ 

\ / \ I' \/ \ /', 
\ / 
\ / 

/ 

"'-/ , 
/ , 

/ , 
/ "-

/ " 
........ _--

" " " 
E5 E6 E7 ES E9 E10 E11 E12 E13 E14 E15 

Entrant Order 

N 
o 
\0 



Figure 2.1. Combined deviation scores by blocks of ten trials: Experiment 2.2 
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Figure 2.2, Frequency distribution of total number of entries: Experiment 2.2 
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Figure 2.3, Predicted and observed consistency scores by market capacity: Experiment 2.2 
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Figure 2.4a, Histogram of Individual Entries 

Subject 7 Subject 11 Subject 1 Subject 20 Subject 13 

1 1 1 1 1 

3 3 3 3 3 

5 5 5 5 5 

7 7 7 7 7 

9 9 9 9 9 

11 11 11 11 11 

13 13 13 13 13 

15 15 15 15 15 

17 17 17 17 17 

19 19 19 19 19 

Subject 15 Subject 9 Subject 3 Subject 2 Subject 17 

1 1 1 1 1 

3 3 3 3 3 

5 5 5 5 5 

7 7 7 7 7 

9 9 9 9 9 

11 11 11 11 11 

13 13 13 13 13 

15 15 15 15 15 

17 17 17 17 17 

19 19 19 19 



214 
Figure 2.4b, Histogram of Individual Entries 
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Figure 2.4c, Histogram of Individual Entries 

Subject 33 Subject 23 Subject 39 Subject 31 Subject 27 

1 1 1 1 1 

3 3 3 3 3 

5 5 5 5 5 

7 7 7 7 7 

9 9 9 9 9 

11 11 11 11 11 

13 13 13 13 13 

15 15 15 15 15 

17 17 17 17 17 

19 19 19 19 19 

Subject 22 Subject 37 Subject 25 Subject 24 Subject 34 

1 1 1 1 1 

3 3 3 3 3 

5 5 5 5 5 

7 7 7 7 7 

9 9 9 9 9 

11 11 11 11 11 

13 13 13 13 13 

15 15 15 15 15 

17 17 17 17 17 

19 19 19 19 19 



216 
Figure 2.4d, Histogram of Individual Entries 
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Figure 2.4e, Histogram of Individual Entries 
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Figure 2.4f, Histogram of Individual Entries 
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Figure 2.5, Mean relative frequency of entry by gender and market capacity: 
Experiment 2.2 

./ 

./ 

Male .-./ 
./ 

./ 

./ 
./ 

./ 

Female 

--

o +I------+_----_+------+_-----+------+_-----~------+------+----~ 
C1 C3 C5 C7 C9 C11 C13 C15 C17 C19 

Market Capacity 

N 
I-' 
\0 



220 

Appendix B: 

INSTRUCTIONS FOR THE CHAIN STORE GAME: 
EXPERIMENTS 1.1 AND 1.2 



INSTRUCTIONS FOR THE CHAIN STORE GAME: 
EXPERIMENTS 1.1 AND 1.2 

The University of Arizona 
Department of Management and Policy 

Market Entry Experiment 
SUBJECT INSTRUCTIONS 
(Experiments 1.1 & 1.2) 

221 

Welcome! The present experiment has been designed to study 
economic decision making. The instructions are simple. If you 
follow them carefully and make good decisions you may earn a 
considerable amount of money. 

The money you earn will be paid to you, in cash, at the end of 
the experiment. A research foundation has provided the funds for 
this study. 

Description of the Task 

The present experiment is concerned with understanding how 
firms make market entry decisions in the face of potential 
competition. The situation you will face today is quite simple. You 
will play a game with another player. You will be placed in the role 
of either an incumbent firm who is already in the market, or an 
entrant firm who is considering entering the market. Your payoffs, 
which will be explained below, will depend on the joint decisions of 
both players in this market entry game. 

From this point on, communication between subjects is 
strictly forbidden. All questions and comments should be directed 
at the experimenter only. 

You are one of twenty subjects in this experiment. All of you 
will be playing the following game. One subject will be assigned the 
role of the incumbent firm and the other subject will be assigned 
the role of the entrant firm. The entrant firm begins the game by 
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choosing either to enter or stay out of the market. If the entrant 
firm chooses to stay out of the market, the game ends with the 
entrant firm receiving a payoff of 1 francs and the incumbent firm 
receiving a payoff of 5 francs. If the entrant firm chooses to enter 
the market, then the incumbent firm must decide to either compete 
or not compete. If the incumbent firm chooses not to compete after 
the entrant firm has chosen to enter, both players receive a payoff 
of 2 francs. If the incumbent firm chooses to compete after entry, 
then both players receive a payoff of zero. The following tree 
diagram delineates the decisions players must make and the 
associated. payoffs. Please study it carefully. 

ENTRANT 

PAYOFFS 

ENTRANT = 0 
INCUMBENT = 0 

ENTRANT = 2 
INCUMBENT = 2 

ENTRANT = 1 
INCUMBENT = 5 
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Procedure 

You will participate in this game 20 times; 10 times in the 
role of the incumbent and 10 times in the role of the entrant. In a 
moment, each of you will be randomly assigned a number between 1 
and 20. The subjects number 1-10 constitute group 1, and the 
subjects numbered 11-20 are in group 2. In the first half of the 
experiment, members of group 1 will play the role of the entrant 
firmst and members of group 2 the role of incumbent firms. After 
the instructions have been read and all questions answered, subjects 
in the incumbent group (group 2) will be escorted into another room.} 

The manner in which this game will be played is explained 
below. The order in which the players from the incumbent group will 
play is randomly assigned. The player from the incumbent group who 
is assigned to play first will be escorted back into the waiting room 
where subjects first assembled. This incumbent player will play the 
game previously described against each of the 10 players in the 
entrant group. The 10 players in the entrant group will be randomly 
assigned as to the order in which they will play the game against the 
incumbent player. The order in which the subjects in the entrant 
group play against the different incumbent players will change so 
that each of the entrant players has an opportunity to face an 
incumbent in a different position. 

To begin the game, the experimenter will project an overhead 
transparency onto the screen which will show the order in which the 
ten entrants will play against this incumbent. (Please turn to the 
back of this handout and view a sample of this overhead 
transparency now.) This overhead will also be used to record and 
display the players' decisions as will be explained shortly. The 
game begins with the player from the entrant group who was 
assigned to go first. This player must decide whether she wishes to 
enter or not enter the market. The player will communicate her 
decision to enter or not enter by holding up one of two cards. If this 
player decides to enter, she will hold up a green card which has the 
word "ENTER" written on it in bold letters; if she decides to not 
enter she will hold up a yellow card which has the words "NOT 
ENTER" written on it in bold letters. These two cards are located on 
the desks of each of the entrants. The entrant player will hold up 
the card until the experimenter has clearly seen the card and has 
recorded the decision on the overhead transparency for the single 
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incumbent and the other 14 entrants to see. The experimenter will 
also verbally announce the entrant players' decision. The entrant 
player will also record this decision on her payoff sheet. (Please 
trun to the back of this handout and view the entrant player's payoff 
sheet now.) If the player chose to not enter, this game ends and the 
players receive their payoffs as explained earlier. If the player 
chose to enter, then the incumbent player will be asked to decide if 
he wishes to compete or not compete. The incumbent player will 
communicate his decision to compete or not compete by also holding 
up one of two cards. If the incumbent player decides to compete he 
should hold up a blue card with the word "COMPETE" written on it in 
bold letters; if the incumbent player decides to not compete he 
should hold up a pink card with the words "NOT COMPETE" written on 
it in bold letters. The incumbent player will also record this 
information on his incumbent payoff sheet. (Please trun to the back 
of this handout and view the incumbent player's payoff sheet now.) 
The experimenter will verbally announce the incumbent's decision 
and write it on the overhead along with the accompanying payoffs. 
After the incumbent player has made his decision, the game with 
this entrant player is over. This procedure will then be repeated 
with the other entrant players in the assigned order, one at a time. 
After the incumbent player faces all ten entrants, he will be 
escorted into another room where he will wait until it is time to 
play the game as an entrant. 

After this first round of play has been completed, the 
incumbent player assigned to play second will be escorted into this 
room and the same procedure will be repeated with the entrants 
arranged in a new order. After all 10 players from the incumbent 
group have participated against all 10 players from the entrant 
group, the two groups will switch roles of incumbents and entrants. 
The procedure will then be repeated so that all players play 10 
games in the role of entrant and 10 games in the role of incumbent. 

All of the information concerning incumbent and the ten 
entrants is common knowledge. That is, all eleve players in the 
room will be informed as to the order of play, the decisions fo 
incumbents and entrants, and all payoffs. The nine incumbents who 
are not currently playing the games receive no infomration about 
play between the one incumbent and the 10 entrants. Players should 
at no time during the experiment discuss the results of any of the 
games they have participated in. 
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Subject Payoff 

All subjects have been paid $5.00 for showing up. After all 
games have been completed, 200 in all, you will be paid individually 
for our participation in the experiment. You will be paid for all 20 
games you participate in, 10 in the role of incumbent and 10 n the 
role of entrant. The money you earn will be paid to you, in cash, at 
the end of the experiment at the exchange rate of 2 francs = $1.00. 

Please ask any questions you have now. 
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INSTRUCTIONS FOR THE CHAIN STORE GAME: 
EXPERIMENT 1.3 

The University of Arizona 
Department of Management and Policy 

Market Entry Experiment 
SUBJECT INSTRUCTIONS 

(Experiment 1.3) 
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Welcomel The present experiment has been designed to study 
economic decision making. The instructions are simple. If you 
follow them carefully and make good decisions you may earn a 
considerable amount of money. 

The money you earn will be paid to you, in cash, at the end of 
the experiment. A research foundation has provided the funds for 
this study. 

Description of the Task 

The present experiment is concerned with understanding how 
firms make market entry decisions in the face of potential 
competition. The situation you will face today is quite simple. You 
will play a game with another player. You will be placed in the role 
of either an incumbent firm who is already in the market, or an 
entrant firm who is considering entering the market. Your payoffs, 
which will be explained below, will depend on the joint decisions of 
both players in this market entry game. 

From this point on, communication between subjects is 
strictly forbidden. All questions and comments should be directed 
at the experimenter only. 

You are one of twenty five subjects in this experiment. All of 
you will be playing the following game. One subject will be assigned 
the role of the incumbent firm and the other subject will be 
assigned the role of the entrant firm. If the entrant firm chooses to 
stay out of the market, the game ends with the entrant firm 
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receiving a payoff of 3 francs and the incumbent firm receiving a 
payoff of 13 -francs. If the entrant firm chooses to enter the market, 
then the incumbent firm must decide to either compete or not 
compete. If the incumbent firm chooses not to compete after the 
entrant firm has chosen to enter, both players receive a payoff of 6 
francs. If the incumbent firm chooses to compete after entry, then 
both players receive a payoff of zero. The following tree diagram 
delineates the decisions players must make and the associated 
payoffs. Please study it carefully. 

ENTRANT 

PAYOFFS 

ENTRANT = 0 
INCUMBENT = 0 

ENTRANT = 6 
INCUMBENT = 6 

ENTRANT = 3 
INCUMBENT = 1 3 
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Procedure 

Each of you has been randomly assigned to be in the role of 
either the incumbent firm or the entrant firm. Subjects who drew 
numbers 1-10 are entrant firms and subjects who drew numbers 11-
20 are incumbent firms. 

Each of the 10 subjects assigned as incumbent firms will play 
the game against each of the 15 subjects assigned as entrant firms. 
Incumbent players will play this game 15 times, once against each 
entrant firm. Entrant players will play the game 10 times, once 
against each incumbent. 

The manner in which this game will be played is explained 
below. The order in which the players from the incumbent group will 
play is randomly assigned. The player from the incumbent group who 
is assigned to play first will be escorted back into the waiting room 
where subjects first assembled. This incumbent player will play the 
game previously described against each of the 15 players in the 
entrant group. The 15 players in the entrant group will be randomly 
assigned as to the order in which they will play the game against the 
incumbent player. The order in which the subjects in the entrant 
group play against the different incumbent players will change so 
that each of the entrant players has an opportunity to face an 
incumbent in a different position. 

To begin the game, the experimenter will project an overhead 
transparency onto the screen which will show the order in which the 
15 entrants will play against this incumbent. This overhead will 
also be used to record and display the players' decisions as will be 
explained shortly. The game begins with the player from the entrant 
group who was assigned to go first. This player must decide 
whether she wishes to enter or not enter the market. The player 
will communicate her decision' to enter or not enter by holding up 
one of two cards. If this player decides to enter, she will hold up a 
green card which has the word "ENTER" written on it in bold letters; 
if she decides to not enter she will hold up a yellow card which has 
the words "NOT ENTER" written on it in bold letters. These two 
cards are located on the desks of each of the entrants. The entrant 
player will hold up the card until the experimenter has clearly seen 
the card and has recorded the decision on the overhead transparency 
for the single incumbent and the other 14 entrants to see. The 
experimenter will also verbally announce the entrant players' 
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decision. The entrant player will also record this decision on her 
payoff sheet. (Players in the entrant group can turn to the back of 
this handout and view the entrant player's payoff sheet now.) If the 
player chose to not enter, this game ends' and the players receive 
their payoffs as explained earlier. If the player chose to enter, then 
the incumbent player will be asked to decide if he wishes to 
compete or not compete. 

The incumbent player, who is seated next to another 
experimenter in the waiting room, will communicate his decision to 
compete or not compete by also holding up one of two cards. If the 
incumbent player decides to compete he should hold up a blue card 
with the word "COMPETE" written on it in bold letters; if the 
incumbent player decides to not compete he should hold up a pink 
card with the words "NOT COMPETE" written on it in bold letters. 
The incumbent player will also record this information on his 
incumbent payoff sheet. (Players in the incumbent group can turn to 
the back of this handout and view the incumbent player's payoff 
sheet.) The experimenter will verbally announce the incumbent's 
decision and write it on the overhead along with the accompanying 
payoffs. After the incumbent player has made his decision, the game 
with this entrant player is over. This procedure will then be 
repeated with the other entrant players in the assigned order, one at 
a time. After the incumbent player faces all 15 entrants, he will be 
paid for his decisions and dismissed from the experiment. 

After this first round of play has been completed, the 
incumbent player assigned to play second will be escorted into the 
waiting room and the same procedure will be repeated with the 
entrants arranged in a new order. After all 10 players from the 
incumbent group have participated against all 15 players from the 
entrant group, the experiment is over. 

In each game played, the identity of the incumbent player is 
unknown to other players. That is, the entrant players will have no 
knowledge of the incumbent players they are playing against. After 
an incumbent player has faced each of the 15 entrants, he will be 
paid for his participation and immediately dismissed from the 
experiment. 

All of the information concerning each incumbent and the 15 
entrants is common knowledge. That is, all 16 players in the room 
will be informed as to the order of play, the decisions of incumbents 
and entrants, and all payoffs. The nine incumbents who are not 
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currently playing the game receive no information about play 
between the one incumbent and the 15 entrants. Players should at no 
time during the experiment discuss the results of any of the games 
they have participated in. 

Subject Payoff 
As explained earlier, incumbent players will be paid and 

dismissed immediately after completing their round of play. 
Incumbent players will be paid for all 15 games they have 
participated in. After all games have been completed, 150 in all, 
entrant players will be paid for their participation. Each entrant 
player will be paid, individually, for all 10 game participated in and 
dismissed from the experiment. 

The money you earn will be paid to you, in cash, at the 
exchange rate of 2 francs = $1.00. 

Please ask any questions you have now. 
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Appendix D: 

SUBJECT QUESTIONAIRE: THE CHAIN STORE GAME 

Subject Questionaire 

Player I.D.: __ Gender: Male Female 

Please read each statement and then anwer the questions below by considering how you 
played the game when you were in the role of the INCUMBENT. 

A. I wanted to win as much money for myself as possible. I played the game with the 
motivation of maximizing my individual payoff. 

B. I wanted to earn more money than the other incumbents. I was most concerned with 
how I finished relative to other incumbents rather than the absolute amount of mney I 
won. 

C. I wanted to be "fair" in my play with the entrants. I felt that it was most important to 
maximize the total payoffs fr everyone in the game and not just myself. 

D. My "reputation" as an incumbent was most important. I wanted to be seen as a 
"tough" player that entrants couldn't take advanate of. 

E. There were other reasons for my behavior. 

For each of the following choices, indicate which statement describes your 
behavior better. Please circle the choice you prefer or, if you are indifferent between 
the statements and do no prefer one over the other, circle INDIFFERENT. 

For example, for choice B v. A, circle B if you prefer B over A, circle A if you 
prefer A over B, or circle INDIFFERENT if you do not prefer one over the other. 

1 . B vs. A INDIFFERENT 
2. C vs. D INDIFFERENT 
3. D vs. E INDIFFERENT 
4. B vs. D INDIFFERENT 
5. A vs. C INDIFFERENT 
6. E vs. B INDIFFERENT 
7. A vs. D INDIFFERENT 
8. E vs. A INDIFFERENT 
9. C vs. E INDIFFERENT 
10. C vs. B INDIFFERENT 
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Please read each statement and then answer the questions below by considering 
how you played the game when you were in the role of the ENTRANT. 

J. I had a policy of "always entering" or "never entering" regardless of who the 
incumbent was. 

K. I decided to either enter or not because of impressions or feeling I had about each 
individual incumbent. These impressions or feelings were formed based on 
characteristics of the individual unrelated to their play in the game. 

L. I decided to either enter or not based on the play of the incumbent for games in 
the round. I only focused on the decisions (compete or not compete) the incumbent made 
with the other entrants prior to me in the round. 

M. I deicided to either enter or not based on the order (Le. first, fifth, tenth) in 
which I faced the incumbent in that round. 

N. There were other reasons why I chose to either enter or not. 

For each of the following choices, indicate which statement describes your 
behavior better. Please circle the choice you prefer or, if you are indifferent between 
the statements and do no prefer one over the other, circle INDIFFERENT. 

11. M vs. K INDIFFERENT 
12. N vs. J INDIFFERENT 
13. L vs. N INDIFFERENT 
14. M vs. N INDIFFERENT 
15. K vs. L INDIFFERENT 
16. K vs. J INDIFFERENT 
17. N vs. K INDIFFERENT 
18. J vs. L INDIFFERENT 
19. J vs. M INDIFFERENT 
20. L vs. M INDIFFERENT 
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Please read each statement and then answer the questions below by considering 
how you played the game when you were in the role of the INCUMBENT. 

F. I played each game independent of the others. I wasn't concerned with how my 
decision against one entrant would affect the decisons of other entrants. 

G. I thought the decision I made against one entrant would have an affect on how the 
very next, and only the very next, entrant would play. 

H. I thoughT the decision I made against one entrant would have affect on all 
subsequent entrants. 

I. I thought the decision I made against one entrant would have an affect on all 
subsequent entrants except the last one or two entrants in the round. 

For each of the following choices, indicate which statement describes your 
behavior better. Please circle the choice you prefer or, if you are indifferent between 
the statements and do no prefer one over the other, circle INDIFFERENT. 

21. I vs. G INDIFFERENT 
22. H vs. I INDIFFERENT 
23. F vs. I INDIFFERENT 
24. H vs. G INDIFFERENT 
25. G vs. F INDIFFERENT 
26. F vs. H INDIFFERENT 
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Appendix E: 

THE ANALYTICAL HIERARCHY PROCESS 

Saaty (1977, 1980) developed the Analytical Hierarachy 

Process (AHP) as an an axiomatic basis on which to aggregate 

individual preferences into a group preference rating. In providing 

an intuitive justification of the method, Saaty (1980) writes: 

Assume that n activities are being considered by a group of interested people. We 
assume that the group's goals are: (1) to provide judgments on the relative importance 
of these activities; (2) to insure that the judgments are quantified to an extent which 
also permits a quantitative intepretation of the judgements among all activities. Clearly 
goal (2) will require appropriate technical assistance. 

Our goal is to describe a method of deriving, from the group's quantified 
judgments (i.e. from the relative values associated with pairs of activities), a set of 
weights to be associated with Individual acitivitles; in a sense defined below, these 
weights should reflect the group's quantified judgments. What this approach achieves is 
to put the information resulting from (1) and (2) into a usable form without deleting 
information residing in the qualitative judgements. 

For the purposes here, the AHP provides a method for 

aggregating individual subject questionaire responses into group 

preference ratings. The method has the following steps. 

First, individual preference matrices are created for each 

subject's choices. Elements of this positve (n x n) square matrix 

have the form: 

rab = 1/rab { 

a, b = 1, ... , n. 

1 if a > b 

o if b > a 
1/2 if a = b 
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That is, if a is preferred to b, rab = 1, if b is preferred to a, rab = 0, 

and if the subject is indifferent between a and b, rab = O. 

These individual matrices are then aggregated into a single 

probability matrix, P = {Pab}, where 

Pab = 11m {rab l from m, 1=1 

The Pab entries indicate the percentage of the group favoring 

alternative a over b. From the matrix P, we obtain a positive 

reciprocal matrix D = (dab), where 

dab = { 
dab I dba 
M 
11M 

where m is set arbitrarily at 1000. 

if 0 < Pab < 1 
if Pab = 1 
if Pab = 0 

(1 ) 

(2) 

The matrix D is a ratio-scale matrix, and the elements can be 

interpreted as the group intensity ratio or the odds favoring a over b 

in the group. Cook and Kress (1992) write, 

There is a one to one correspondence between the set of probability matrices P and the 
set of ratio-scale matrices defined above. That is, each probability matrix P 
corresponds to a unique ratio scale matrix 0, and vice versa. These two sets are 
therefore, isomorphic and the isomorphism is determined by (2). Hence, a ratio-scale 
matrix can be used to represent aggregate group preferences. 

Once such an aggregate ratio-scale matrix is obtained, the problem is to elicit, 
out of this matrix, ratings for the various altenatives. These ratings are then rank 
ordered to obtain the desired consensus ranking of the alternatives. 
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From the matrix D, several methods have been developed to 

determine the group preference rating for each alternative in the 

matrix. Wei (1952) and later Satty (1977, 1980) proposed that the 

group intensity ratio of an alternative be determined by normalizing 

the matrix and finding the eigenvector. 

To summarize this approach, let D be a consistent n x n matrix. 

It can shown that there exists a vector W > 0 such that 

dij = Wi/wj 

Multiplying the matrix D by the vector W = {wl, ... , wn)T, we obtain 

or 

DW = nW 

(D-nI)W = 0 

This system has a nontrivial solution if and only if 

I D-nI I = 0 

Cook and Kress (1992) write: 

that is, n is an eigenvalue of 0, and W is the corresponding eigenvector. It can 
also be shown that n is the largest (principal) eigenvalue of D. It follows that 
in the consistent case the (principal) eigenvector solution is W ... Furthermore, 
each column of 0 is a scalar multiple of W, that is, d.j = WfWj, and therefore all 
normalized columns of 0, as well as the normalized principal eigenvector, are 
identical (pg. 209-210). 

Saaty (1980) proposes that if D is a consistent matrix then the 

principal eigenvalue PE{D} = n, or the size of the matrix. If D is 

inconsistent, it can be shown that PE{D} > n. The appropriate test 

proposed by Saaty statistic is 

m = [PE{D} - n] I [n-1] 
for which the critical value is approximate to the Chi-square 
distribution. 
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Appendix F: 

INSTRUCTIONS FOR THE MARKET ENTRY GAME 

SUBJECTS' INSTRUCTIONS 

WELCOME 

This experiment has been designed to study economic decision 
making. The instructions are simple. If you follow them carefully 
and make good decisions, you may earn a considerable amount of 
money. The money you earn will be paid to you, in cash, at the end 
of the experiment. Aresearch foundation has provided the funds for 
this study. 

Description of the Task 

This experiment is concerned with the decisions firms make to 
enter a newly established market for some product or stay out of the 
market. The capacity (maximum number of firms that can enter the 
market before losses occur) of the market is public knowledge. You 
are one of twenty subjects in this experiment. Communication 
between the subjects is strictly forbidden. Before making your 
market entry decision you will be informed by the computer of the 
capacity of the market in the present period. We denote the market 
capacity by the letter c. The value of c may vary from period to 
period. It will always be an integer between 1 and 20. Once you are 
informed of the value of c (market capacity) for the trial, you will 
be asked by the computer to make one of two decisions: 

Stay Out of the Market 
Enter the Market 

If you stay out of the market (type the letter N on your 
keyboard), you will receive 1 franc for the trial regardless of the 
decisions of the other subjects. The value of the franc will be 
explained later. If you enter the market (type the letter Y on your 
keyboard), your earnings will depend on the total number of entrants 
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for this trial (which we denote by E). Your payoff for the trial will 
be determined by the formula: 

1 + 2 (c-E), 

where c is the market capacity for this period and E is the total 
number of entrants. 

To recapitulate, your payoff (in francs) for a given period will 
be calculated from the equation: 

1, if you stay out of the market 

1 + 2(c - E), if you enter the market 

If you stay out of the market, you'll earn 1 franc with 
certainty. If you enter the market, you may earn a positive payoff, if 
the market capacity is equal to or larger than the number of 
entrants, or a negative payoff, otherwise. 

Example 

To illustrate the equation determining your payoff, suppose 
that the market capacity for the trial is c = 7. If you stay out of the 
market, you'll earn 1 franc. If you enter the market, your payoff for 
the trial may take any of the values below (depending on E): 

You earn. 13 francs if E = 1. 
You earn 11 francs if E = 2. 
You earn 9 francs if E = 3. 

You earn 1 franc if E = 7. 
You earn -1 franc if E = 8. 
You earn -3 francs if E = 9. 

You earn -25 francs if E = 20. 

You will playa large number of periods. All the trials have the 
same structure; they may only differ from one another in the value 
of c. To save you the computations, the computer will calculate and 
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display on each trial the value of c and your payoff if you enter the 
market, depending on the possible values of E. 

At the end of each trial you will be informed of the number of 
subjects who entered the market on that trial and your payoff for 
the trial. 

You may wish to keep a record of the values of c and E for each 
trial. For this purpose we have provided you with a paper and pencil 
that you may use to enter these values. 

You will be given an endowment of 34 francs at the start of 
the experiment. Your subsequent earnings (positive or negative) 
will be accumulated over all the trials and added or subtracted to 
this endowment. The money you earn will be paid to you, in cash, at 
the end of the experiment at the exchange rate: 10 francs = $1.50. 

Please remain in your seat until you are called by the 
experimenter to sign a receipt for the payment you receive. You may 
then leave the laboratory. 
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Appendix G: 

SUBJECT QUESTIONNAIRE: THE MARKET ENTRY GAME 

SUPPLEMENTAL QUESTIONNAIRE 

Social Security #: 

The following questionnaire is designed to help us understand how 
you went about making your decisions in this experiment. Please 
answer all questions as thoughtfully as possible. 

Circle Response 

1. During the experiment, did you keep a written record of the 
value of c (Capacity of the Market) from trial to trial? 

Yes No 

2. During the experiment, did you keep a written record of the 
value of E (Number of Entrants) from trial to trial? 

Yes No 

If you answered IINOII to either #1 or #2, skip to #5. 

3 If you answered Yes to #1 and #2, how frequently did you 
review these written records before you made your decision to 
enter or not enter the market? 

I reviewed previous values of c and E on approximately % of 
the trials before making my decision to enter or not enter the 
market. 

Circle the appropriate response on the scale below. 

o 20 40 50 60 80 100 
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4. If you answered Yes to #1 and #2, answer Yes or No to the 
following questions concerning how you used this information 
in your analysis. 

a. I reviewed what happened on the previous 1-3 trials the 
game. 

Yes No 

b. I reviewed what happened on the previous 4-10 trials of the 
game. 

Yes No 

c I reviewed what happened on the previous 10-25 trials of 
the game. 

Yes No 

d. I reviewed what happened on the most recent trial when 
the same value of c (capacity of the market) had appeared. 

Yes No 

e. I reviewed what happened on all previous trials when the 
same value of c had appeared. 

Yes No 

5 Imagine that you are going to play this game for another 100 
trials. Given the following values of "c," please circle the ones 
on which you would enter the market. 

*** Circle those values of "c" for which you would ENTER the 
market. *** 

17 8 6 12 18 9 4 7 19 15 

111 10 13 14 2 3 5 16 
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