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ABSTRACT 

It is well known that noncooperative pursuit of individual gain 

may often result in a smaller total return than is otherwise possible. 

One purpose of contracts is to allow parties to commit themselves to 

courses of action which maximize their joint return. However, trans­

action and enforcement costs often create situations in which agreements 

between parties are either legally unenforceable or at least unenforceable 

in practice. This thesis explores solutions to this problem in two 

different contexts. In both cases it is assumed that the contract 

only specifies that an exchange will occur at a given price. 

In the first case the value of the exchange to the buyer 

and/or seller is random at the time of contracting and the buyer 

has an opportunity to engage in expenditures prior to the date of 

the contract performance which will enhance the value of performance 

to him. These expenditures are called reliance. The legal institution 

which requires that a breaching party must pay the breachee an amount of 

money called damages, substitutes for an exhaustive contract specifying 

reliance behavior and behavior under all states. An unambiguous 

ranking of the six most common damage measures is obtained in terms 

of efficiency of the reliance decision. 

In the second case, the quality of the product is variable. 

Buyers cannot judge the quality of the good they receive until after 

they consume it. Even then they may make mistakes in their judgments. 

This thesis derives the equilibrium quality distribution for goods 

produced and the equilibrium distribution of firms by the quality of 

good they produce, and identifies the specific factors which produce 
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a reputation effect . Comparative statics allow analysis of the 

effects of restrictions on information flow and barriers to entry. 



V 

TABLE OF CONTENTS 

Chapter 

1. INTRODUCTION .. 

References .. 

2. LITERATURE SURVEY 

I. Contract Remedies. 

II. Reputation. 

References. . . 

3. EFFICIENT RELIANCE AND CONTRACT REMEDIES 

Page 

1 

6 

7 

13 

18 

I. Introduction ....... . . . . . . . . . 24 

II. The Model ....... . 

III. A Market for Substitute Performance Exists. 

IV. No Market for Substitute Performance Exists. 

A. Efficient Behavior. 

B. Negotiations. 

C. Behavior with No Contract. 

30 

35 

40 

40 

. 42 

45 

D. Behavior under Expectation Damages ........ 48 

E. 

F. 

G. 

Behavior under Reliance Damages -­
No Post-Contract Negotiations ... 

Behavior under Reliance Damages 
Post-Contract Negotiations ... 

Behavior under Restitution Damages 
No Post-Contract Negotiations ... 

H. Behavior under Restitution Damages 

49 

54 

56 

Post-Contract Negotiations. . . . . . 58 

I. Behavior under Ideal Restitution Damages. . 60 



vi 

J. Specific Performance --
No Post-Contract Negotiations ........... 63 

K. Specific Performance -­
Post-Contract Negotiations. 

L. Liquidated Damages ..... 

M. Summary .. 

64 

67 

. 70 

V. Other Considerations ................. 71 

VI. Conclusion ...................... 76 

APPENDIX. . 

References. . 

4. REPUTATION AND PRODUCT QUALITY 

I. Introduction. 

78 

94 

97 

II. The Departure Rate and Arrival Rate .......... 101 

III. Equilibrium Firm Size ................ 106 

IV. Firm Entry and Product Quality Choice ......... 109 

V. Market Equilibrium. 

VI. Conclusion .. 

APPENDIX. . . 

References. 

112 

130 

131 

14 2 



1 

CHAPTER 1 

INTRODUCTION 

As the actions of parties to some joint economic activity 

become more complex or difficult for third parties to monitor, two 

costs of contracting begin to grow larger. First, the enforcement 

and litigation costs begin to grow. Second, the transactions costs 

of drafting a contract which adequately describes the contemplated 

actions grow larger. The first cost produces the situation such that 

even if a contract is legally enforceable, it is in practice non 

enforceable because the size of litigation and enforcement costs 

relative to the gains from performance make the option of legal 

enforcement unattractive. The second cost tends to produce the 

situation where actions are not adequately specified to be legally 

enforceable. In both situations, parties to a contract find themselve s 

in the position where they need not fear legal sanctions for breaching 

a contractual obligation. 

The problem created by this is as follows. Suppose parties 

1 and 2 contemplate a joint economic activity. Party 1 may well 

find that, given the latitude of choice allowed him, the action that 

maximizes his private return does not maximize the joint return of 

the two parties. In this case, both parties could be made better off 

by a side payment from party 2 to party 1 coupled with an enforcea½le 

contract specifying that party l's actions be those which maximize 
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the joint return. This is, however, by assumption impossible. 

The parties are thus prevented from realizing the greatest return 

from their joint activity. In the extreme case, inability to specify 

enforceable mutual obligations may prevent any joint activity at all. 

Economists have pursued two lines of research related to 

this phenomenon. First, they have examined the nature of optimal 

"feasible" contracts. Given that certain aspects of the parties' 

behavior are not contractually specifiable, how close can the 

parties come to efficient behavior by contractual specification 

of those aspects of their joint activity for which this is possible? 

The principal-agent literature (see Shavell 1979 and Holmstrom 1979 

for an overview) is an example of such an approach. In this case, 

the principal cannot directly monitor and therefore cannot contractually 

specify his agent's effort. However, basing the payment scheme from 

the principal to the agent on the output of the productive process 

in which the agent is engaged can allow the principal a certain amount 

of control over his agent's effort. The second perspective from which 

economists have considered the "nonenforceable contracts" question 

is in terms of non-contractual solutions to the problem. Can parties 

find institutional arrangements which allow them to organize their 

joint activity even in the absence of any contractual control over 

their mutual obligations? The most obvious example of a non-contractual 

solution is formation of a firm. (See Klein, Crawford, and Alchian 

1978 for a discussion and literature survey of this subject.) 

This thesis considers nonenforceable contracts from both 

perspectives. Chapter 3 adopts the former perspective. It considers 
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a situation where the contract specifies that one party will 

sell a good or service to the other party at a future date and 

where the value of performance at the ·future date to the buyer might 

be much larger if he engages in some other activity ahead of time. 

For example, a rock promoter hiring a band can increase the value 

of the exchange to himself by advertising before the concert date. 

Expenses incurred prior to an exchange in anticipation of an exchange 

are called reliance. The buyer may be unwilling to engage in any 

reliance at all without some assurances that the other party will 

exchange at a previously agreed price. If negotiations over price 

occur after the buyer engages in reli3nc2, he may be in a very weal: 

negotiating position since he will lose money unless the seller 

performs. The buyer's expected return to reliance may be quite low 

or even negative in the absence of a contract which the buyer can 

negotiate prior to relying. 

In the extreme case, this may mean that no exchange occurs, 

although both parties could have benefitted from it. More generally, 

the buyer may engage in less reliance than if he were assured of 2 

particular price of exchange, and even though the exchange occurs, 

it does not generate nearly the aggregate value that it might have. 

Both parties could have been made better off had there been some 

manner of assuring one another's performance. A contract can do this. 

Were it not for exogenous uncertainty, there would be no 

problem to analyze. The contract that an exchange will occur is 

clearly enforceable. Parties to the potential exchange would enter 
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a contract if and only if a price exists which makes them both better 

off. The buyer maximizes his private return to reliance and the 

joint return to reliance simultaneously. 

However, the case where exogenous uncertainty exists is not 

so simple. As examples of exogenous uncertainty, the cost of 

production may depend on the amount of rain that falls or future 

prices of inputs. In this case, the efficient solution typically 

involves some reliance but no exchange if the cost to the seller rises 

too high or the value to the buyer drops too low. A contract which 

maximizes joint value must now specify the complete set of 

contingencies and whether the exchange shall occur under each one. 

For reasons discussed earlier, such a contract is likely to be 

either impossible to enforce or extremely expensive to draft. It 

will be assumed that such a contract is not drafted. As well, it 

will be assumed that the extent of the buyer's reliance cannot be 

contractually specified for similar reasons. Contracts will be 

assumed to simply specify that an exchange will occur. 

How, then, does a contract which simply specifies that an 

exchange will occur provide assurances of performance for the relier? 

The law could still (and does at times) provide for specific perfor­

mance -- the relier could have the right to force the breacher to 

perform. More typically, a damage measure is embedded in the law 

which provides that a party to a contract who breaches must pay the 

breachee an amount of monev called damages. These damage measures 

provide a measure of control over the seller's breach decision and 

buyer's reliance decision. Chapter 3 analyzes the incentives of 
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the parties under the five 100st common damage measures and specific 

performance and obtains an unambiguous efficiency ranking of the six 

in terms of efficiency of the reliance decision. A number of policy 

prescriptions follow from this. 

One of the most cotmnonly cited factors which causes non-

. 
enforceable contracts to be honored is what economists have termed 

"reputation." Economic actors operating on the basis of self-interest 

may well honor non-binding contracts that appear not to be in their 

short run interest if future opportunities depend on adequate 

performance of current obligations. For example, the buyer from 

Chapter 3 may we ll choose a level of reliance which maximizes j oint 

returns if doing so is a prerequisite for receivin g future business. 

Chapter 4 analyzes the behavior of a market where reputation is the 

only incentive for fulfilling contracts. Sellers promise to deliver 

buyers a product of a spec ified quality. However, buyers cannot judge 

the qua lity of the good they receive until after they consume it. 

Chapter 4 derives the equilibrium quality distribution for goods 

produced and the equilibrium distributions of firms by the quality 

of good they produce, and identifies the specific factors whi ch 

pro duce a reputation effect. Comparative sta tics a llow analysis 

of the effects of restrictions on information flow and barriers t o 

entry in the form of high fixed costs such as license fees and 

expensive training . These are often cited as characteristic s o f 

markets for pro fessional services (Benham and Benham, 1975). A 

number of policy prescriptions follow from this. 
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CHAPTER 2 

LITERATURE SURVEY 

The following definitions are useful in reading the literature 

review. More complete definitions are contained in Chapter 3. 

Expenditures incurred by a party to a contract in anticipation of 

performance of the contract are called reliance. The institution of 

specific performance provides that parties cannot be unilaterally 

excused from performing contractual obligations. Damage measures 

allow parties to unilaterally breach contracts but provide that the 

breacher must pay the breachee an amount of money called damages. 

Expectation damages are the amount of money such that the breachee 

is made as well off as if the contract had been performed. Reliance 

damages are the amount of non-recoverable reliance expenses by the 

breachee. Liquidated damages are any specific sum of money agreed to 

by both parties in the contract as the penalty for breach. 

Papers by Birmingham (1969), Barton (1972), and Shavell (19 79) 

consider the problem of contract remedies from a game-theoretic 

standpoint. Birmingham (1969) was one of the first people to provide 

any economic analysis of contract remedies. He considers a prisoner's 

dilerrnna where each player has the option of honoring or breaching. 

While the honor-honor point maximizes joint returns and in fact 

maximizes each player's return, the breach-breach point is achieved 
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since breach is a dominant strategy for both players. Birmingham 

points out that if a breaching player was forced to pay expectation 

damages to an honoring player, the honor-honor point is achieved 

because honor becomes the dominant strategy for each player. However, 

reliance damages, although resulting in honor-honor for some prisoners' 

dilennnas, result in honor-breach or breach-honor being achieved for 

some others. Birmingham therefore concludes that expectation damages 

result in efficient breach behavior while reliance damages result 

in too much breach. 

Barton (1972) generalizes Birmingham's results to a broader 

class of two person games. His major contribution is to point out 

that a zero-sum game corresponds to the case where a market for 

substitute performance exists while a non zero-sum game corresponds 

to the case where no market for substitute performance exists. In 

a zero-sum game, the decisions of the players are irrelevant to 

efficiency considerations. Birmingham's conclusions are therefore 

relevant for the case of no market for substitute performance . 

Shavell (1979) made the last major contribution to this 

literature by pointing out that the buyer's reliance decision as 

well as the seller's breach decision will be affected by the 

damage measure used. He demonstrates that reliance damages and 

expectation damages both produce reliance decisions larger than the 

efficient level and that reliance damages produce a less efficient 

reliance choice than expectation damages. Therefore both reliance 

and breach considerations suggest that expectation damages are more 

efficient than reliance damages. 
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At least three problems atill exist with this literature. 

First, the assumption that inefficient breach behavior actually 

occurs may not be realistic. The literature has correctly identified 

that in the absence of further negotiations, some contract remedies 

such as reliance damages or specific performance create incentives 

for breach behavior which does not maximize joint returns. However, 

if post-contract negotiations occurred, a side payment coupled with 

efficient breach behavior could make both parties better off. The 

assumption that no such post-contract negotiations occur amounts to 

assuming that the transaction costs of such negotiations are larger 

than the efficiency gains. It is doubtful that this is always the case. 

Therefore it is important to consider the case where the buyer and 

seller do conduct post-contract negotiations to split the efficiency 

gains net of transaction costs. This turns out to affect the buyer's 

expected return to reliance and thus his reliance decision. Second, 

this literature has not considered specific performance, or such 

damage measures as restitution damages and liquidation damages. 

Furthermore, it has not formally modelled the case where no market 

exists and the buyer's reliance decision is too small. Third, the 

distortions on reliance in a market versus non-market setting have not 

been considered. 

Another literature on the economic analysis of contracts has 

advocated more judicial acceptance of liquidated damages (Goetz and 

Scott, 1977) and specific performance (Kronrnan 1978; Schwartz 1979). 

Advocates for both measures use essentially the same arguments. Expecta­

tion damages do not protect the value of performance to the buyer if the 
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buyer values a particular good much more than the average person 

values such goods or services. Goetz and Scott use the example of 

a diehard football fan who charters a bus to transport him and twenty 

of his friends to an important game. The bus company breaches and 

the fan and his friends are prevented from seeing the game. Although 

the loss in value to the fan may actually be huge, the courts have 

no way of objectively measuring this value and can only award the buyer 

the market evaluation of such services. Specific performance and 

liquidated damages can protect the buyer's full value and thus result 

in more efficient breach decisions. 1 

Courts also find it difficult to measure a buyer's search 

costs in locating a new source of suppl y , and therefore these are 

also typically excluded from expectation damages awards. Spec ific 

performance and liquidated damages can also protect this value and 

thereby produce more efficient breach decisions. Even when courts 

can calculate e xpec tation damages, there is subjec tive uncerta int y 

at the time of contracting concerning the court's estimate of the size 

of damages resulting from any potential breach. Specific performance and 

liquidated damages can remove this uncertainty as well as reduce costs 

of litigating over the size of expectation damage s. 

A further reason why parties might wish t o use specifi c 

performance over expectation damages con cerns the fact that spe cific 

performance transfers the property right for performan ce under lar ge 

production cost rises from the seller to the buyer. The buyer ma y 

lack information about the probability of the seller wanting the 

breach while the seller might have very good information about thi s 
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possibility and in fact consider it quite unlikely. In this case, 

the property right is worth much more to the buyer than the seller 

and specific performance allows transfer of the property right to 

the party which values it most. In some sense, the seller can 

communicate his high probability of performance to the buyer by 

offering specific performance at a small premium. 

Kronman incorrectly argues on the basis of this point that 

specific performance should be used whenever no market for substitute 

performance exists. Schwartz correctly points out that availability 

of specific performance - is irrelevant when a market for substitute 

performance exists and the above fact merely suggests a reason why 

parties with certain types of preferences and information might find 

specific performance to be mutually advantageous in the absence of 

a market for substitute performance. Chapter 3 contributes to this 

literature by producing an entirely new reason why parties to a 

contrac t might find specific performance or liquidation damages to 

be mutually advaDtageous. Both produce extremely efficient reliance 

decisions under the assumptions in the formal model of Chapter 3. 

Diamond and Maskin consider contract remedies from a search 

theoretic perspective more common in the labor market literature 

(Diamond and Maskin, 1979a and 1979b). They consider a reason for 

contracting different from that of assuring performance. Buyers need 

a good on a specific date and must engage in costly search for a 

seller. A seller passed over cannot be returned to. Therefore, a 

buyer may agree to exchange with a particular seller but keep searching 

in hope of locating a better one. If this occurs, the buyer breaches 
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his contract with the original seller and pays damages. Diamond and 

Maskin examine how various damage measures affect the amount of search. 

Potential exists to integrate this approach with the optimal reliance 

considerations of Chapter 3. Reliance is often conducted over time 

as opposed to occurring instantaneously. This distinction becomes 

important in a model such as Diamond and Maskin's, which explicitly 

considers the passage of time prior to exchange. The effect of various 

damage measures on the path of reliance relative to the efficient path 

of reliance thus becomes important. In particular, one might expect 

to find incentives for reliance to be speeded up relative to the 

efficient path in order to "force" the other party to honor. 

The problem in Chapter 3, as with many topics in economics, can 

be viewed as a principal-agent problem. Shavell (1979) and Holmstrom 

(1979) provide state of the art treatments of the standard principal­

agent problem. Their basic conclusion is that there is a tradeoff 

between risk allocation and incentive maintenance. In particular, 

if the agent is risk neutral, all problems vanish. An optimal 

contract can be written without exchange of any private information 

or joint calculations. The principal receives a fixed return 

and the remainder is the agent's. In the model of Chapter 3 

even though both parties are risk neutral, an efficient contract is 

much harder to come by. It involves either exchange of private informa­

tion and joint calculation during pre-contract negotiations (liquidated 

damages) or post-contract negotiations occurring costlessly and 

for the buyer to expect to capture all rents negotiated over (specifi c 

performance). The reason for this increased difficulty of achieving 
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an efficient contract is that both parties are now one another's agent. 

The buyer makes a reliance decision and the seller makes a breach 

decision. Providing proper incentives for two agents simultaneously 

proves to be a more difficult problem. 

II REPUTATION 

At least two separate literatures deal with the mitigating 

effects of reputation on non-enforceability of contracts. One 

literature examines the micro-foundations of reputation from a 

repeated games standpoint. Radner (1979) considers the well known 

result that repeated games over a finite horizon tend not to exhibit 

" • 112 bh • b 1· h • • cooperative e avior ecause agents rea ize t ere is no gain to 

cooperation in the last period and this causes an unravellin g of 

cooperative behavior backwards to the first period. Mathematically 

it seems an infinite horizon is needed for repetition of a game to 

produce "cooperative" behavior. Radner points out that agents 

content to come "very close to maximizing their return" ma y well 

demonstrate cooperative behavior in a finite horizon repeated game. 

Rubinstein and Townsend (Rubinstein,1979; Townsend, 1979) 

both consider repeated agency problems. In Rubinstein's problem, 

society must decide when to punish offenders, given that offenses 

may be committed accidentally in some cases. Society wishes to punish 

only those offenders who connnit the offense purposefully. In Townsend's 

problem, an insurance company must decide on a claims policy when it 

only knows the probability distribution over whether the claimant will 

have a legitimate claim, but not whether any particular claim is 
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legitimate. Both author■ explicitly identify contracts which are 

efficient. In Rubinstein's model people never commit offenses 

purposefully; in Townsend's model all claims are legitimate. However, 

both results hinge very crucially on the assumption that the agent 

does not discount future income. The nature of the contracts in both 

cases is such that their optimality is extremely sensitive to the 

zero-discounting assumption. Furthermore, both models have aspects 

which make them inapplicable to the case of product quality. In 

Rubinstein's model, the principal can (and does, under the efficient 

contract) punish the agent periodically without severing the relation­

ship. However, in the product quality case, the punishment itself 

consists of severing the relationship. Therefore, Rubinstein's 

model is inapplicable. In Townsend's model, the agent can (and does, 

under the efficient contract) report no claim, when in fact he has 

a legitimate claim. The efficient contract essentially allows the 

agent onl y the expected number of claims and it turns out to be to 

the agent's advantage to lie when necessary to keep his number of 

claims no greater than the allowed level. In the case of product 

quality, the firm often does not have total control over the consumer's 

judgment of product quality. Due to difficulties in judging product 

quality, the consumer's judgment may be somewhat random. Furthermore, 

the actual quality of the good produced may be subject to variance. 

Professional services, for example, exhibit both these characteristics. 

Therefore, the repeated games literature has not yet addressed formal 

models which capture the characteristics of the product qualit y 

problem. 
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The other area of research in the reputation field relevant 

to this thesis is more market-oriented research specifically 

addressing the product quality question. Akerlof (1970) points 

out that if firms cannot be differentiated by consumers and if 

consumers do not believe that a firm would continue to produce at 

its past quality level, the firms will all produce the lowest quality 

of goods. A market of "lemons" will result. Subsequent authors 

(Klein and Leffler, 1979; Dybvig and Spatt, 1980) adopt these 

necessary conditions for reputation and as well assume that consumers 

can judge quality with complete accuracy once they have received the 

good. Under this assumption, firms which misrepresent quality have 

a lifetime of one period. These papers are thus in a sense on the 

economics of "fly by night operators." However, a very large class 

of goods does not satisfy this assumption of perfect consumer accuracy. 

In particular, consumers are often capable of performing only very 

partial and vague evaluations of the quality of professional services 

they receive from doctors, lawyers, banks, mechanics, opticians, etc. 

Furthermore, the quality of a service from a given professional may 

vary from time to time. This combination of observer error and actual 

quality variance makes it difficult for consumers to correctly evaluate 

the quality of service that a firm produces. In such a market a 

producer can contemplate staying in the market over the long run 

even if he misrepresents the quality of his product. The quality 

elasticity of demand is no longer infinite, but a finite positive 

number. Chapter 4 analyzes such a market. 
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A paper by Schmalensee (1978) investigates the relationship 

between advertising and product quality. He characterizes the cases 

where product quality is positively or negatively correlated with the 

amount of advertising. In Schmalensee's analysis firms select their 

level of advertising but product quality is fixed. In the model of 

Chapter 4 of this thesis, firms select a level of quality. A natural 

extension of the model of Chapter 4 would be to allow firms the 

option of advertising. 

Satterthwaite (1979) considers the market for "any produc t 

or service for which sellers' products are differentiated and consumers' 

search among sellers consists of inquiries to relatives, friends, 

and associates for recommendations" (Satterthwaite 1979, p. 483). 

He argues that an increase in the number of sellers in a market might 

paradoxically lead to a higher price. An increase in the number of 

sellers in a market will decrease the average amount of information 

a consumer has 2bout any given doctor. If consumers only provide 

recommendations abo ut doctors for which they possess s ome minimum 

amount of information, then a searching consumer will on average 

receive fewer recommendations from a consumer when the numbe r of 

sellers increases. This lowering of the efficiency of search may 

decrease the price elastic ity of demand which in turn raises market 

price. A large number of papers have considered the topic of price 

dispersion. See Wilde and Schwartz (1979) or Salop and Stiglitz 

(1977) for representative work and further literature. No progress , 

however, has been made in integra ting the product quality literature 

and the price dispersion literature. This is clearly another are a 

worth pursuing . 
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FOOTNOTES 

1. The implicit assumption of these authors is that post-breach 

negotiation costs are very high. 

2. The word "cooperative" may be misleading. The equilibrium concept 

used is still the Nash equilibrium, which is non-cooperative. 

Rather, the question is whether Nash strategies in the repeated 

games produce strategies which increase all players' period by 

period returns compa.red to the case where the game is played once. 
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CHAPTER 3 

EFFICIENT RELIANCE AND CONTRACT REMEDIES 

I INTRODUCTION 

The essential element of a contract is time: parties 

promise at some earlier date to perform specified actions at some 

later date. There are three broad classes of reasons people might 

want to enter such an arrangement. First, at the earlier date 

events out of control of either of the parties may still be uncertain. 

A contract can be a futures contract, transferring this exogenous 

uncertainty to those more willing to bear it. Second, at the earlier 

date events which can be affected b y one of the parties may be 

subjectively uncertain to the other party. A contract can remove 

this endogenous uncertainty. The third reason is not associated 

with allocation of exo genous or removal of endogenous risk: it also 

applies to risk neutral people. The value of performance at the 

later date to one of the people might be much larger if he enga ges 

in some other activity ahead of time. For example, a rock promoter 

hiring a band can increase the value of the exchange t o himself bv 
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advertising before the concert date. Expenses incurred prior to 

an exchange in anticipation of the exchange are called reliance. 

A party to an exchange may be unwilling to engage in any reliance 

at all without some assurances that the other party will exchange 

at a previously agreed price. By this it is not meant that the 

relier needs the variance of the price of exchange reduced. This 

falls under the second reason for contracting. Rather, he requires 

that its expected value be raised. If negotiations occur after the 

relier engages in reliance, he may be in a very weak negotiating 

position since he will lose money unless the other party to the 

exchange performs. The relier's expected return to reliance may be 

quite low or even negative in the absence of a contract which the 

relier can negotiate prior to relying. 

In the extreme case, this may mean that no exchange occurs, 

although both parties could have benefited from it. More generally, 

the relier may engage in less reliance than if he were assured of a 

particular price of exchange, and even though the exchange occurs, 

it does not generate nearly the aggregate value that it might have. 

Both parties could have been made better off had there been some 

manner of assuring one another's performance. A contract can do this. 

I will call this third function of contracts "assuring performance." 

Were it not for exogenous uncertainty and transactions 

and information costs, there would be no problem to analyze. In 

this case, a law that all contracts must be honored would induce 

efficient behavior. For the case of no exogenous uncertainty, 

parties to the potential exchange enter a contract if and only if 
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a price exists which makes them both better off. The parties then 

maximize their own return by choosing levels of reliance which also 

maximize the aggregate value. 

However, the case where exogenous uncertainty exists is 

not so simple. As examples of exogenous uncertainty, the cost of 

production may depend on the amount of rain that falls, or the buyer 

may be purchasing the good for resale and is uncertain of the future 

price. In this case, the efficient solution typically involves 

some reliance but no exchange if the cost of the seller rises too 

high or the value to the buyer drops too low. A simple legal 

provision that all contracts must be enforced does not induce this 

efficient behavior if the contract simply specifies that an exchange 

shall occur. Instead, the contract has to specify the complete set 

of contingencies and whether the exchange shall occur or not under 

each one. 

In a world of zero transaction costs and costless gathering 

and processing of information, this is the "ideal" solution; parties 

to the contract guarantee that the exchange produces the maximum 

aggregate value and the negotiated price divides it between the two . 

However, drafting and, particularly, negotiating exhaustive contracts 

is expensive. The list of possible contingencies could be almost 

endless. Furthermore, a number of the contingencies may be private 

to one of the parties and very difficult to verify. This would allow 

the possibility of misrepresentation. For example, a seller's 

costs might rise enough that he would not want to exchange even though 

the contract specifies that he must; if his production process was 
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complex he might easily be able to argue that costs had risen 

enough that the exchange should not take place according to the 

contract. The alternative would be to only specify contingencies 

external to the firm instead of using the cost variable. However, 

to do this both parties would essentially have to agree on what the 

firm's production function was; this is clearly an extremely costly 

process. In surmnary, to arrive at an efficient contract by this 

method would essentially amount to an exchange of all information 

and then joint calculation of an optimum. This process sacrifices 

the low cost, low information, and incentive-compatible properties 

of more decentralized decision making processes. Of course, some 

contingencies are important enough and easily verifiable enough 

that they are included in contracts; however, a large mass of 

contingencies are generally left unspecified in contracts. 

How, then, does a contract whi ch simply specifies that an 

exchange will occur provide assurances of performance for the 

relier ? The law could still (and does at times) provide for specific 

performance -- the relier could have the right to force the breacher 

to perform. More t yp ically, a dama ge measure is embedded in the law 

which provides that a party to a contract who breaches must pay the 

breachee an amount of money called dama ge s. In either case, the 

institutions tend to provide assurances of perfo rmance by allowing 

the relier a private return to his reliance even in the event that 

breach is the efficient course of action. That is, the relier is 

insured to some extent against the possibilit y that his reliance 

may have no social return. As with many kinds of insurance, a mora l 
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hazard is created. In this case, the nature of the moral hazard 

is that the relier tends to over-rely. By solving the problem of 

under-reliance due to the lack of assurances of performance, we 

create a problem of over-reliance due to moral hazard. 

The purpose of this paper is to compare the amount of 

moral hazard generated by different damage measures and by specific 

performance. The formal analysis is done in a particularly simple 

environment. I assume that the buyer and seller only specify in 

their contract that an exchange will occur at a fixed price. This 

is the situation encountered under high transaction and information 

costs. Only the buyer makes a reliance decision and only the seller's 

cost of production and the size of third party offers to purchase are 

subject to uncertainty at the time of contracting. The participants 

are assumed to be risk neutral in order to avoid confounding the 

analysis of efficient reliance and breach with that of efficient 

allocation of exogenous risk or removal of endogenous risk. I assume 

that both participants measure the value of the good to themselves in 

dollars. Together with the preceding assumptions, this means that 

participants will measure the value of a contract to themselves in 

expected value of dollars. If both parties are firms this assumption 

is fairly natural. See Rogerson (1980) for a discussion of the case 

where one of the parties is a consumer. This means that we can simply 

add the value of the contract to both players to obtain an efficiency 

index. A contract with a higher aggregate value is more efficient. 

Notice that the buyer and seller would always choose a more efficient 

institution over a less efficient one because in the former case 
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they could negotiate a price which would make them both better off. 

Shavell (1978) was the first person to point out that 

damage measures might distort the reliance decision. The 

analysis of this paper owes a debt to that of Shavell, but is 

substantially different for the following reasons. First, 

the agents are allowed to negotiate away potentially inefficient 

breach behavior at the given level of reliance. Modelling this 

process requires that the relier form expectations over payoffs 

resulting from negotiations that will occur at a future time. 

(This same model is also used to formally demonstrate that 

reliance is in general too small without assurances of performance.) 

Second, third party offers to purchase are considered separately 

from costs of production. This allows a distinction to be drawn 

between restitution and expectation damages. As well, it allows 

a clearer picture of the information requirements for the various 

institutions. Third, a distinction is made between the case where 

a market for substitute performance exists and the case where no 

market for substitute performance exists. The rankin g of 

institutions is substantially affected by this factor. Fourth, 

liquidated damages, restitution damages, and specific 

performance are considered, as well as expectation damages and 

reliance damages. 
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II THE MODEL 

The buyer of the good intends to use the good as an input 

in some production process and to sell the result or to consume the 

good himself. In either case he can engage in reliance, r. The 

value of the good to him is then v(r). Therefore, the net value 

of the good to him is 

v(r) - r. (1) 

If the buyer engages in reliance and no exchange takes place, he 

may be able to obtain some scrap value for the reliance or, if 

he is not so lucky , may have to pay a disposal cost. Let v(r) 

denote this amount. Therefore the value of no exchange to him is: 

v(r) - r. 

Assume that: 

(i) v and v are defined and continuous over [0, 00) , 

(ii) v(r) - r has a unique global maximum at re' 

(iii) v(r) v(r) is nondecreasing, 

(iv) v(r) - r is decreasing. 

(3) 

Assumption (ii) means that even if one is certain the good will be 

produced and exchanged, eventually some optimal level of reliance 

is reached; past some point the net return to reliance begins to 

(2) 

decline. The assumption of uniqueness is made for technical convenience . 

Assumption (iii) means that engaging in reliance for its primary 
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purpose is at least as profitable as engaging in reliance for its 

scrap value. Assumption (iv) means that engaging in reliance solely 

to sell it as scrap is unprofitable; the buyer would only engage 

in reliance if there were some hope of purchasing the good. Note 

in particular that no convexity assumptions need to be made. 

The seller produces the good at a cost of c. This cost 

varies randomly; the realization of the random variable is unknown 

at the timer is chosen. Let k be the best other offer that the 

seller of the good receives for his good between the time the 

contract is entered and the time that the exchange is supposed 

to occur. If a market for the good exists, k is the market price 

at the time of exchange. The realization of k is unknown at the 

time the contract is entered and the reliance decision is made. 

Assume without loss of generality that c and k are defined over 

the probability space [0,1] with Lebesgue measure. Let 0 

denote an element of [O,l] . Assume that c is always non-neeative 

and k is bounded from below. This simply means that it costs at 

least zero to produce the good and the market price is bounded from 

bcl~. 

If the good in question is not unique and the buyer of 

the good intends to use the good as an input in some production 

process and to sell the result one might expect that a rise in the 

price, k, would also cause a rise in the price in the market for 

the buyer's output. As a consequence v(r) would also rise. In 

this case, interpret k as the net increase in price in the input 

market after the price increase in the output market is accounted 
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for. Therefore, the same mathematics applies to this more 

complex case. For ease of exposition I will address the simpler 

case where vis not random. 

The buyer and seller negotiate a contract which states 

that exchange will occur at a price, p. Six types of contract 

enforcement institutions will be considered. Specific performance 

is the simplest. The buyer has the right to demand that the 

exchange occur at p. Under reliance damages, the breacher must 

compensate the relier for all non-recoverable reliance expenditures. 

Therefore the seller must pay the buyer r -v(r) if the seller breaches. 

The definition of expectation damages is more complex. 

This is the damage measure currently in general use in the courts. 

Its intention is to put the relier in the same financial position 

as if the contract were carried out. Suppose first that a competitive 

market exists where substitute performance can be purchased. If 

the buyer uses the good himself he would receive 

v(r) - r - p. (4) 

However, if he sold to the highest alternative buyer he would 

receive 

v(r) - r - p + k. (5) 

Therefore, assuring the buyer of a level of profits equal to that 
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he would have received had performance occurred amounts to 

assuring him the maximum of (4) and (5). If the breaching seller 

pays the buyer 
k - P 

the buyer can decide which of (4) or (5) to receive by deciding 

whether or not to purchase substitute performance. 

(6) 

In many cases, however, there is no market for substitute 

performance. The most obvious case is where the good in question 

is unique. However, at least two other cases also arise. Sometimes 

there are many types of the good but the reliance is only useful for 

one type. For example, a rock promoter could hire any band but 

once he has hired Abba and advertised that Abba is coming and sold 

tickets to an Abba concert, some other rock band cannot provide 

substitute performance. Time is sometimes a crucial variable. If 

the seller breaches too close to the date of performance and it 

is crucial that the performance occur precisely at that time, no 

substitute performance may be obtainable on such short notice. In 

the extreme, the breacher may not indicate that he is breaching 

until the moment of expected performance. Notice that when time 

plays this role specific performance is not a possibility. 

Expectation damages when no market for substitute 

performance exists are defined by 

v(r) - v(r) - p (7) 

When these are paid to the buyer (who sells his reliance for v(r)) 

the buyer's net return is 
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v(r) - r - p 

which is what he would have received had he received the good 

and used it himself. 

This definition of expectation damages for the 

case of no market for substitute performance is the one the 

(8) 

courts generally use. However, when k > v - v, this rule may result 

in the situation where the seller breaches and sells the good to 

the third party fork. The seller's net profit over the case where 

he sells to the original buyer is k - v(r) - -;(r). If one believed 

that the original buyer could also have resold the item fork to 

the third party, then protecting his expectation interest requires 

that damages be the maximum of (7) and k - p, where k is now the 

price at which the breaching seller sold to a third party. 

I will call this variant of expectation damages ideal restitution 

damages. 

I call this variant "ideal" restitution d.::tT'.l::i~ cs bcc.:i u::;c 

although it will be seen to possess good properties, the courts could 

probably not administer it. To do so, the courts would have to be 

- -
able to determine the value of the highest third party offer to purchas e . 

Such a process would generally be prohibitively expensive and 

error-prone, if not impossible. I will call a more feasible variant 

of this damage measure restitution damages. Under restitution damages 

the seller pays expectation damages if he elects to sell to no one. 

However, if he elects to sell to a third party he pays the maximum 

of k - p and expectation damages. Note that under both ideal 
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restitution damages and restitution damages the seller never has 

an incentive to sell to a third party. 

Liquidated damages is the last damage measure that will 

be considered. Under this measure, parties specify in the contract 

a sum of money which the seller must pay the buyer in the event of 

breach. 

III A MARKET FOR SUBSTITUTE PERFORMANCE EXISTS 

We measure the efficiency of the outcome by sunnning the 

value to the buyer and seller. Three decisions affect the aggregate 

value generated--the amount of reliance engaged in by the buyer; whether 

or not the seller produces the good; and whether the buyer consumes the 

good produced by the seller, some other good or no good at all. Let P1 be 

those values of 0 such that the seller produces the good and the 

buyer consumes it or some other good. Let P
2 

be those values of 

0 such that the seller produces the good and the original 

buyer does not consume a good. Let P
3 

be those values of G 

such that the seller does not produce the good and the buyer 

buys a good from someone else. Let P
4 

be all other values of e. 

Then the aggregate expected value of the exchange can be written as 

a function of r, P
1

, P
2

, P
3

, and P
4

. Let A denote Lebesgue measure. 

Let F be th e function determining aggregate value of the exchange. 

- r - c(0)dA 

+ I v(r) - r + k( 0) - c(0)d A 
p2 
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+ J v(r) - r - k(0)dA 
p3 

r 
+ J v(r) - rdA 

P4 

Proposition 1: 

Define the following four sets: 

c( 0) ~ k(0) A v(r) - v(r) ~ k(0)} (11) 

c(0) ~ k( 6) " v(r) - v(r) < k(6) J (12) 

c( 8) > k( 8 ) A v(r) - v(r) > k (9)} (13) 

PZ(r) = {8 : ' c(0 ) > k(0)" v(r) - v(r) < k( 8) } (14) 

For any r E [0, 00), Pi(r),P2(r),P3(r), and P4(r ) uniquely 

(up to inclusion or exclusion of sets of measure zero ) maximize 

Proof: 

Obvious. □ 

The intuition of Proposition 1 is clear. It is efficient 

to produce if and only if the cost of production is less than or 

equal to the market price. It is efficient to consume if and only 

if the marginal benefit from consumption is greater than or equal 
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to the market price. Define f(r) as the function yielding an 

aggregate value for r when P
1

, P
2

, P
3

, and P
4 

are chosen optimally: 

(15) 

Proposition 2: 

The function f(r) is continuous on [0, 00). Furthermore 

f(r) > f(r) for all r > r . Therefore f achieves a global maximum e e 

and all such global maxima occur in [O,re]. 

Proof: 

See Appendix. o 

Therefore an optimum level of reliance exists. Let R 

be the set of all such levels of reliance. (The maximum may not 

be unique.) By referring to the proof it is easy to see that re 

will generally not be an element of R. This is true, for example, 

if f is differentiable. Loosely speaking, the element re will be 

in R when v exhibits a large kink at r . The most interesting 
e 

observation to be made about the case where a market for substitute 

performance exists is that in the absence of any contract institution, 

the buyer and seller will act optimally. 

Proposition 3: 

When a market for substitute performance exists, the 

buyer and seller act optimally in the absence of a contract 

institution. 
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Proof: 

See Appendix. D 

The proof is simple. The buyer will consume the good if and only 

if v(r) - v(r) .:._ k; otherwise he is better off reselling it. The 

seller will produce the good if and only if his costs of production 

are less than or equal to the market price. The only real question 

is whether the buyer relies optimally. He does so because he 

experiences all the marginal social costs and benefits when he 

varies r. Therefore risk neutral parties do not need a contract 

institution when a market exists. There is no need for the relier 

to be assured of performance for optimal reliance to occur 

because his negotiating position is not damaged when he relies. 

He can purchase at the market price regardless of his level of 

reliance. 

Even though no contract institution is needed to assure 

performance in the case where a market for substitute performance 

exists, it is still interesting to determine how much moral hazard 

exists, because a contract institution may be in use for one of 

the other two reas ons outlined in the introduction. Expectation 

damages are easiest. The buyer and seller consume and produce 

optimally (i.e., the buyer consumes if and only if v(r) - v(r) > k 

and the seller produces if and only if c < k). The buyer can view 

himself as always receiving the good at price p. (If the seller 

honors, this is automatically so. If the seller breaches, the buyer 

receives enough rooney so he need pay only p more dollars to purchase 
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the good. If the buyer breaches, he must pay enough money so it 

would still cost him in total p dollars to buy the good or the 

market.) The buyer relies optimally in this case. Specific 

performance is equivalent to expectation damages when a market 

for substitute performance exists because the seller will purchase 

a good on the market to fulfill his contract obligation if c > k. 

Therefore specific performance also results in efficient behavior. 

Proposition 4 states these results. 

Proposition 4: 

When a market for substitute performance exists, the 

buyer and seller act optimally using either expectation damages or 

specific performance. 

Proof: 

See Appendix. D 

Therefore, when a market for substitute performance exists, 

most of the problems of concern in this paper vanish. The relier 

needs no assurances of performance to rely efficiently. The 

institutions of expectation damages and specific performance 

produce no moral hazard and result in efficient allocation of 

resources. In the next section it will be seen that both 

problems exist in the absence of a market for substitute performance. 
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IV. NO MARKET FOR SUBSTITUTE PERFORMANCE EXISTS 

A. Efficient Behavior 

Once again we measure the efficiency of the outcome by 

summing the value to the buyer and seller. The same three 

decisions affect the aggregate value generated, except that now 

the buyer does not have the option of consuming some other sub­

stitute good if the seller breaches. Let P
1 

be those values of 

esuch that the good is produced and the buyer consumes it. 

Let P2 be those values of 0 such that the good is produced 

and a third party consumes it. Let P
3 

be those values of 0 

such that the good is not produced. Then the aggregate value of 

the exchange can be written as a function of r, P
1

, P2 and P
3

. When 

possible, I will re-use the same symbols that were used for the 

corresponding expressions in section III since the analysis is 

very similar. Let F denote the aggregate expected value of an 

exchan ge. 

F(r,P
1

,P2 ,P
3

) J v(r) - r - c(0)dA 
pl 

+ J ~(r) - r + k( 0) - c(0) d>-- (16) 
p2 

+ f v(r) - rd >--
) p 

3 

Define the following three sets: 
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c(0) ~ v(r) - v(r) /1. v(r) - v(r) > k(0)} 

P*(r) = {0 2 c(0) ~ k(0) /1. k(0) ~ v(r) - ;(r)} 

P1(r) = {e : c( 0) > v(r) - v(r) 11. c(0) > k(0) } 

Proposition 5: 

For any r E [0, 00), Pi(r), P~(r), and P~(rJ uniquely 

(up to inclusion or exclusion of sets of measure zero) maximize 

Proof : 

Obvious. 

Figure 1 illustrates Proposition 5. 

FIGURE I 

AGGREGATE RETURN TO RELIANCE 

e is such that Joint 
the largest of value 
{v - v,c,k} is 

V - V V - r - C 

k k - V - r - C 

C V - r 

(17) 

(18) 

(19) 

D 

If 8 is such that the most profitable course of action for the buyer 

and seller is to honor the cont ract, then reliance is useful up to re 
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However, if 8 is such that the most profitable course of action is 

for a third party to consume the good or for no production to occur 

then, ex post, reliance always exhibits a negative return. Therefore, 

no matter what happens, it is never profitable to rely past r . 
e 

Define f(r) as the function yielding aggregate value for r when 

P
1

, P
2

, and P
3 

are chosen optimally: 

(20) 

Let R be the set of values for r which maximize f. 

Proposition 6: 

The function f(r) is continuous on [0, 00 ). Furthermore, 

f(r ) > f(r) for all r > r . Th ::: reforc, f ::ichicvc ::: .=i ~lob::il rnaxiruri e e 

and all such global maxima occur in [O,r ]. 
e 

Proof: 

The proof is similar to that of Propsition 2. □ 

Therefore an optimum level of reliance exists. Let R 

be the set of all optimal levels of reliance. As for Proposition 2, 

r will generally not be an element of R unless v exhibits a large e 

kink at re. 

B. Negotiations 

In the analysis that follows, it is necessary on four 
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separate occasions to model the process by which the buyer forms 

expectations over a future uncertain payoff to be determined by 

negotiations between the buyer and seller. It seems most economical 

to present a model of this process at the outset. The four situations 

where the buyer needs to form these expectations in order to make his 

reliance decision are as follows. The first instance occurs if no 

contract is entered. The buyer may still choose to rely to some 

extent and then negotiate a price with the seller at the time of 

exchange. The other three instances occur when a contract institution 

would produce inefficient breach behavior conditional on the level of 

reliance. It seems likely that a negotiation involving a side payment 

would remove any such inefficiency . This situation occurs for specific 

performance, reliance damages, and restitution damages. (Ideal restitu­

tion damages, expectation damages, and liquidated damages result in 

efficient behavior conditional on the level of reliance without 

post contract negotiations.) 

In all cases, there is a natural upper and lower bound 

on the size of the side payment determined by what the a gents could 

secure for themselves in the absence of cooperative action. The 

agents can therefore be viewed as essentially negotiating over how 

to divide up a sum of money the difference between the upper and 

lower bound. I assume that there exists a number a in the interval 

[O,l] such that the buyer expects to receive a of the sum of mone y . 

The number a is thus an index of negotiating strength. As a grows 

larger the buyer feels that he will secure more of the rent from anv 

negotiation. 
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It should be stressed that the rankings of damage measures 

hold even when different values of a hold for different damage measures. 

This is true for the following reason. Select any two of the damage 

measures. Call them measure 1 and measure 2. Let r be in Ri if and 

only if there exists an a in [O,l] such that r would be chosen by the 

buyer under damage measure i and that value of a. Then either supR
1 

_:_ infR2 or sup R
2

..:. inf R
1

. That is, the sets of possible reliance 

choices are disjoint and one is larger than the other. This allows 

a ranking of the efficiency of the reliance choice even if the buyer 

uses a different value of a under different damage measures. Figure 6 

in the summary to Section IV illustrates this point. The discussion 

surrounding Figure 6 presents some technical qualifications to this 

intuition. 

Under the assumption that post-contract negotiations always 

occur to remove inefficiencies at the given reliance level the size 

of a reflects the relier's expe ctations of his strength in the 

upcoming negotiations. However, these negotiations ma y not always 

result in efficient behavior due to bluffing or poor information, 

for example. As well, these negotiations are costly and thus consume 

some of the returns they generate. In this more general context 

a lower value of a can be generated by a higher expected negotiation 

cost or higher probability of arriving at no agreement. I will 

formally refer to a merely as an indicator of negotiating strength 

for ease of exposition. 

This model of negotiations performs two functions :.1n the 

later analysis. First, it establishes that the expected payoff from 

negotiations to the relier depends on his financial position in th e 
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absence of cooperation. This latter variable is of course affected 

by his reliance decision. Second, it establishes that the first 

effect is manifested in a smooth, regular fashion. In particular, 

if the buyer can increase his expected return in the absence of 

cooperation, he will also increase his return from negotiations. 

When the seller has an incentive to make an inefficient 

breach or sales decision at the given level of reliance, the buyer's 

return to reliance is the same if one assumes that no post-contract 

negotiations occur or if one assumes that post-contract negotiations 

occur but that the buyer receives none of the increase in joint 

returns (i.e., a equals 0). However, these two cases are not equally 

efficient. At least when there are no transactions costs and where 

post-contract negotiations always produce agreement, the case of 

post-contract negotiations and a equals zero produces a joint return 

of f(r), while the case of no post-contract negotiations produces 

a smaller joint return. Therefore, to compare efficiency of insti­

tutions by comparing the values f assumes under the reliance decisions 

they generate, requires the assumption that post-contract negotiations 

occur to the same extent and at the same cost under all the institutions. 

C. Behavior with No Contract 

If no contract is entered, the buyer must first choose 

a level of reliance. The realization of 8 then occurs and the 

buyer and seller negotiate a price at which to exchange, if they exc han ge . 

The negotiated price must always be greater than or equal to the 

maximum of c(8) and k( 8) and less than or equal to v(r) - v(r). 
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If the price was below c(8), the seller would find it more profitable 

to not produce. If it was below k(8) the seller would find it more 

profitable to sell to the third party. If it was above v(r) - v(r), 

the buyer would be better off simply be selling his reliance for 

scrap. Therefore, in terms of the framework in Section B, the buyer 

expects to exchange if and only if 

max{c( 8),k(0)} < v(r) - v(r) (21) 

in which case he expects to receive 

a(v(r) - r - max{c (0),k(0)}) + (1 - a)(v(r) - r). (22) 

Let b(r,a) be his expected return from reliance, r, given his 

subjective expectations, a . 

b(r, a ) = j {a (v(r) - r - max{c( 0),k(0)}) 
Pi(r) 

+ J v(r) - rdA. 
P*(r) UP*(r) 

2 3 

(23) 

Proposition 7 shows that the reliance decision is, in 

general, too small. Furthermore, the extent to which the reliance 

decision is inefficient depends in a monotonic fashion on how confi-

dent the buyer is of his negotiating strength. If the buyer 

has absolutely no confidence in his negotiating strength, he 
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engages in no reliance. This may mean that no exchange ever takes 

place. As the buyer's confidence increases, his reliance decision 

grows until, finally, if he expects to receive the maximum possible 

in all negotiation situations, he relies efficiently. Furthermore, 

not only his level of reliance but also its efficiency grow 

monotonically with his confidence level. (This is true even 

though f may not be monotonically increasing in rover [O,r ).) 
e 

Comparison of Figure 1, which diagrams the aggregate returns 

to reliance, and Figure 2, which diagrams the buyer's returns to 

reliance under no contract provides intuition into these results. 

FIGURE 2 

BUYER'S RETURN TO RELIANCE UNDER NO CONTRACT 

8 is such that 
the largest of 
{v - v,c,k} is 

V - V 

k 

C 

Value to 
Buyer 

a[v - r - max{c,k } ] + (1 - a ) [v - r] 

V - r 

V - r 

The marginal return to reliance when k or c is largest is the same 

under both schemes. However in Figure 2 the marginal return to 

reliance is less when it is optimal for the buyer to receive the good. 

It is less to the extent that the seller can bargain away the rents 

associated with performance. Since the return to reliance is smaller, 

the buyer relies less. 
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,rropcsition 7: 

The function b(•,a) achieves its supremum. Let N(a) 

be the set of all values for r such that b(•,a) is maximized. Then 

(i) N(l) = R 

(ii) N(O) = {O} 

(iii) If a
1 

< a
2 

then sup N(a 1 ) 2 inf N(a2). 

(iv) If a
1 

< a
2 

then sup {f(r):r E N(a 1 )} ~ inf {f(r):r E N(a
2

) } 

(v) N is an upper hemi continuous correspondence. 

Proof: 

See Appendix . D 

It is interesting to note that Proposition 7 does not 

depend on any concavity assumptions concerning v. In particular, 

even though f may have numerous local maxima and non-concavities, 

as a goes up, f(N( a )) also goes up (Proposition 7: iv). The 

correspondence N "passes over" values of r su ch that f(r) is 

decreasing . The entire proof is driven by th e assumption that 

v(r) - r is decreasing . See Lemma 3 in the Appendix f or an exp lana tion 

of the nature of the proof. This observation can be made about the 

succeeding propositions as well, but will onl y be made here for 

economy of presentation. 

D. Behavior Under Expectation Damages 

The buyer alway s receives v(r) - r. If the seller breache s 

the buyer simpl y receives a net of v(r) - r dollars. If the seller 

produces, he gives the good to the buyer if and only if v(r ) - v(r ) 
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< k(8). Otherwise he sells to a third party and pays the original 

buyer damages. Therefore, the buyer never has a resale opportunity 

and he receives v(r) - r if the contract is honored. Recall that 

the unique globai maximum to v(r) - r occurs at r . The buyer clearly e 

chooses r under expectation damages. By Proposition 6, the 
e 

reliance choice of the buyer is generally larger than the 

efficient level of reliance. This observation was first made by 

Shavell (1978). The buyer is insured against both third party offers 

and cost rises which render performance inefficient. Even though 

there is no social return to reliance in these cases, the buyer 

receives a private return to this reliance. Not surprisingly, 

the buyer thus over-relies. 

E. Behavior under Reliance Damages -- No Post-Contract Negotiations 

The buyer receives 

max {v(r) - r - p, k( 0 ) + v(r) - r - p } (24) 

if the seller honors the contract, since the buyer has the option 

of reselling to a third party, and O if the seller breaches. The 

seller receives 

p - c( 8 ) (25) 

if he honors the contract, 

k( 8 ) - c( 0 ) - r + v(r) (26) 

if he sells to a third party, and 
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-r + v(r) 

if he does not produce. 

Now consider the following three expressions: 

p + r - v(r) 

c(e) 

k(0) 

(27) 

(28) 

(29) 

(30) 

From the above, the seller honors the contract if (28) is the largest 

of the three; he does not produce if (29) is the largest of the three; 

he sells to the third party if (30) is the largest of the three. 

If two or more of the terms are tied for largest, he is indifferent 

between the actions associated with them. I will assume that if (28) 

is involved in a tie for the largest, the seller honors. If (29) 

and (30) are tied for the largest, I will assume that the seller 

sells to the third party. Let H(r,p) be all values of e such that 

the seller honors the contract. Let B1 (r,p) be the values such that 

the seller sells to the third party and let B
2

(r,p) be the values such 

that the seller does not produce. Let B(r,p) = B1 (r,p) U B
2
(r,p). 

Now suppose that v(r) > p + r. Then it is clear that 

H(r,p) ~ Pf(r) 

Bl (r,p) .::_ P~(r) 

(31) 
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If v(r) = p + r, then 

H(r,p) = Pt(r) 

B
1

(r,p) = P~(r) 

B (r,p) = P3(r). 
2 

(32) 

If v(r ) < p + r, then 

H(r,p) ~ Pf(r) 

(33 ) 

That is, if the buyer makes a profit from relying and receiving 

the good, the seller does not give the good to him often enough. 

If the buyer makes zero profits from relying and receiving the good, 

the seller acts efficiently . If the buyer makes negative profits 

from relying and receiving the good, then the seller honors the 

contract more often than is efficient. 

In the following paragraph I show that the buyer will 

never choose an rand p such that v(r) - r - p < 0, because if this 

is true then the buyer makes at best expected profits of zero and 

generally makes negative expected profits. Suppose that v(r) - r - p 

< 0. Then if 8 E H(r,p), we also know that k( e ) + v(r) - r - p 

< 0 so that the buyer at best makes zero profits. If 8 E B
1

(r,p) U 

B2(r,p) the buyer makes zero profits. Therefore the buyer 

makes at best zero profits and there is no incentive for him to 

have entered the contract. 
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Because of the observation in the last paragraph, it is 

reasonable to assume that at the value of p chosen by the buyer 

and seller the set of values for r such that v(r) - r - p .:._ 0 is 

nonempty. By the above, the buyer also chooses his reliance level 

fr(l>1Il this set. The buyer's expected return to reliance is 

r j max{v(r) - r - p,k(0) + -;(r) - r - p}d A 
H(r,p) 

(34) 

+ f 0dA 
B(r,p) 

However, if 8 E H{r,p), then k(0) + v(r) - r - p ~ 0, because (30) 

is less than or equal to (28). Therefore, we can rewrite (34) as 

a(r,p) = J v(r) - r - pd A 
H(r,p) 

(35) 

over the domain where (34) is non-negative. As well, (34) is 

negative if and only if (35) is negative. Therefore r* maximizes 

(34) if and only if r* maximizes (35). 

The deduction that the buyer chooses r to maximize 

a(r,p) allows the fairly immediate conclusion that the buyer's choice 

of reliance will be at least as large in this case as for the case 

of expectation damages. The buyer receives v(r) - r - p when the 

seller honors, just as in the expectation case. However, now the 

buyer receives nothing if the seller breaches. Therefore he has 

an incentive to choose a larger r to encourage the seller to honor 

more often. Analogous to the previous propositions, because of 

the generality of the assumptions the fonnal statement of the propo­

sition allows the possibility that the reliance choice under reliance 
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damages will equal that under expectation damages. However, 

this will only happen in special cases such as where v(r) - r has 

a large "kink." Generally, the reliance choice under reliance 

damages will be larger. 

Proposition 8 (Shavell): 

Suppose that there exists an r such that v(r) - r - p > 0. Let 

A(p) be the set of values of r which maximize a(r,p). Then 

Proof: 

(i) 

(ii) 

rEA(p)=:>r > r foreveryp. 
e 

If there exists an r such that v(r) - r < 0 for 

every r > ~. then A(p) # 0 for every p. 

See Appendix. D 

Using expressions (31)-(33) and the fact that v(r) - r - p 

> 0 at the chosen level of reliance, the seller's choices are biased 

away from efficiency at the given level of reliance in the following 

fashion. The seller will sometimes not produce when it would have 

been more efficient to produce and honor the contract. He will 

sometimes produce and sell to the third party when it would have 

been more efficient to honor the contract. However, he produces 

and sells to a third party if and only if this is more efficient 

than not producing. Therefore the efficiency of reliance level r 

is less than or equal to f(r), which is the efficiency achieved 



54 

if the seller and buyer act optimally given the reliance level r. 

To show that the institution of reliance damages is no more efficient 

than that of expectation damages, it is thus sufficient to show 

that 

f(r) > sup{f(r): r E A(r)}. 
e - (36) 

However, this is automatically true by Proposition 6 since r E A(p) 

implies that r > r . 
e 

Proposition 9 (Shavell): 

Under the assumption of no post-contract negotiations, 

the institution of reliance damages is no more efficient than that 

of expec tation damages. 

Proof: 

As above. D 

F. Behavior under Reliance Damages -- Post-Contract Negotiations 

In the last section the buyer assumed that the seller's 

breach behavior would not be efficient at the given level of reliance. 

To maximize his own return the seller sometimes does not honor the 

contract when doing so would actually increase the joint return of 

the buyer and seller. In this situation the potential exists for 

the buyer and seller to negotiate a side paymen t from the buye r to 

the seller in return for the seller honoring the contract. I call 

these negotiations "post-contract negotiations." The most interestin g 

effect of these negotiations for this anal ysis is that the relier 

takes them into account when making his reliance decision, and in 

general this changes his reliance decision. 
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It is once again possible to show that if v(r) - r - p < 0 

the buyer makes at best zero expected profits and generally makes 

negative expected profits. I will not present the proof since it 

is essentially the same as the analogous proof in section E. As 

in section E, I assume that at the value of p chosen by the buyer 

and seller there exists an r such that v(r) - r - p ~ 0. The buyer 

always chooses an r such that v(r) - r - p > 0. The expected 

return to reliance over this domain is 

a*(r,p,a) = f v(r) - r - pdA 
H(r,p) 

+ a J v(r) - v (r) - k( 8)dA 
P1( r) nB

1
(r,p ) 

+ a J v(r) - v(r) - c(6)d A (37) 
P!(r) nB2 (r,p) 

The return to reliance under no post-contrac t negotiations, 

(35), differs from (37) in that (37) has the extra term 

a J v(r) - v(r) - k( 6)dA 
Pf(r) nB1 (r,p) 

+ a f v(r) - v(r ) - c( 6)d A. 
P2(r) nB

2
(r,p) 

The marginal return to increased reliance from this extra term may 

be positive or negative and as a consequence it cannot be stated 

in general whether reliance under post-contract negotiation is 

smaller or larger than reliance under no post-contract negotiations. 

However one observation can be made. Reliance is still at least 
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as large as r . Shavell's original observation that reliance damages 
e 

produce an overly large reliance decision under no post-contract 

negotiations thus generalizes to the case of post-contract negotiations. 

By Proposition 6, therefore, reliance damages under post-contract 

negotiations produce a less efficient outcome than expectation 

damages. The intuition for this result is similar to that for 

Proposition 8. The relier has an incentive to over-rely in order to 

force the producer to honor the contract. 

Proposition 10: 

Suppose that there exists an r such that v(r) - r - p > 0. 

Let A*(p, a ) be the values of r which maximize a*(•,p, a ). Then 

(i) r E A*(p,a) ~r > r for every (p, ~). 
e 

(ii) If v(r) - r - pis eventually negative for all 

large enough values of r, then A*(p, a ) I 0 for every (p, a ). 

(iii) Therefore under post-contract negotiations, 

reliance damages are less efficient than expectation damages. 

Proof: 

See Appendix. D 

G. Behavior under Restitution Dama ges -- No Post-Contract Negotiations 

Under restitution damages the seller pays expectation 
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damages if he elects to sell to no one. However, if he elects to 

sell to a third party he pays the maximum of k - p and expectation 

damages. The seller, therefore, never has an incentive to sell to 

a third party. At best, he is indifferent between this option 

and performing. Since the buyer also receives the same return 

regardless, I will assume for analytical simplicity that the seller 

never sells to a third party. It is easy to see that the seller 

produces and honors the contract if and only if c < v(r) - v(r). 

Therefore the buyer's expected return to reliance can be written 

e(r,p) 

c(8 ) 2 v(r) 

v(r) - r - pdA . 
c(8 ) > v(r) - -:;(r) } 

-r-p~ 

(38) 

Comparison of (38 ) with the expected return to reliance 

under expec tation damages reveals that the reliance choice under 

restitution dama ges is less than or equal to the reliance choice 

under the other institution. This is because the buyer is only 

partially insured against the fact that it may be more efficient 

for a third party to receive the good. When k > v(r) - -:;(r) and 

v(r) - v(r) > c, the buyer receives the good and resells it to the 

third party. Thus there is a chance that his reliance will have 

no return and the buyer takes this into account when he makes his 

reliance decision. Proposition 11 formall y states this result. 
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Proposition 11: 

The function e(r,p) achieves its supremum and it does 

so independently of p. Let Ebe the set of all values of r which 

maximize e. Then 

sup E < r 
e 

(39) 

Proof: 

See Appendix. D 

H. Behavior under Restitution Damages -- Post-Contract Negotiations 

The breach inefficiency in restitution damages is that when 

k > c > v(r) - v(r), the seller does not produce even though it 

is efficient to do so. Therefore, we would expect negotiations to 

determine a side payment from the buyer to the seller and the 

seller to produce in this case. The expected return to reliance 

for the buyer is then 

e*(r,p, Cl ) = J, 
{6 

max{ v(r)_ } - r - pdA 
c(0) < v(r) - ;(r)} k(S) - v(r) 

r (r) - r - p 
c(6) > v(r) - ;(r)} 

+ a max { 0, k ( 8) - c( 0 ) } }aA 

This can be immediately rewritten as 

(40) 
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e*(r,p,a) = e(r,p) 

+ a J 
{8 k(8) > c(8) > v(r) - ;(r)}k(S) - c(S)dA. 

(41) 

When a is zero the buyer expects to receive no rents from negotiations 

and he views the situation as identical to one where no post-contract 

negotiations occur. As a grows the buyer has less incentive to 

over-rely in order to force the seller to honor more often. This 

is because the buyer expects to do fairly well even when the seller 

breaches. Not surprisingly, therefore, the buyer's reliance decision 

grows smaller and more efficient as the value of a increases. 

Proposition 12 formally states this result. 

Proposition 12: 

The function e*(r,p,a) achieves its supremum over r for 

every panda, and this is done independently of p. Let E*(a) 

denote the set of values for r which maximize e*(r,p,a). Let a1 < 

a
2

, r 1 E E*(a 1), and r 2 E E*(a
2
). Then 

(i) E*(O) = E. 

(ii) sup E*(a
2

) 2 sup E*(a
1

) and inf E*(a 2) 2 inf E*( a1 ). 

(iii) A larger value of a results in at least as efficient an 

outcome. That is, f(r1) 2 f(r 2). 

(iv) Eis upper hemi continuous. 

Proof: 

See Appendix. D 
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I Behavior under Ideal Restitution Damages 

Under ideal restitution damages the breaching seller pays 

the buyer 

max{k - p,v(r) - ~(r) - p}. (42) 

Ideal restitution damages thus protect the buyer's expectation under 

the assumption that the buyer would have sold to the third party if 

this was profitable. The buyer's return to reliance is thus 

m(r,p) = Jsrnax{k(0) + v(r) - r - p,v(r) - r - p}d \ . (43) 

Figures 3 and 4 diagram the nature of the buyer's return to to 

reliance under both types of restitution damages. 

FIGURE 3 

BUYER'S RETURN TO RELIANCE UNDER 
RESTITUTION DAMAGES -- POST-CONTRACT NEGOTIATIONS 

0 is such that 
the largest of 
{v - v,c,k } is 

V - V 

C 

k, and v - v > c 

and c > v - v 

Value to 
Buyer 

V - r - p 

k + v - r - p 

v - r - p + a (k - c) 
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FIGURE 4 

BUYER'S RETURN TO RELIANCE UNDER 
IDEAL RESTITUTION DAMAGES 

8 is such that Value 
the largest of Buyer 
{v - v,c,k} is 

V - V V - r 

to 

- p 

C max{k: ~} - r - p 

k k + v - r - p 

The only difference between the two is the returns when k > c > v - v. 

In this case, reliance is valuable to the buyer operating under 

restitution damages because it increases his return in the absence 

of cooperation and thus increases his negotiation strength. Under 

ideal restitution damages the buyer is already assigned the property 

right to third party sales and there is no incentive for the buyer 

to attempt to increase his negotiation strength. The extra marginal 

return in the former case means that reliance is higher. 

Recall that under expectation damages the buyer receives 

a return to his reliance even when the seller sells to a third party . 

This is because the buyer's damage award, v(r) - v(r) - p, is an 

increasing function of r. However, there is no joint return to the 

buyer's reliance when the seller sells to a third party; the relianc e 

is simply sold for scrap. This divergence between the private and 

joint evaluation of the marginal return to reliance contributes to 

the buyer's over-investment in reliance relative to the level which 
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maximizes joint profits. Imposition of ideal restitution damages 

amounts to a full correction of this divergence between the marginal 

private and joint return to reliance. Under ideal restitution damages 

the buyer's damages depend on the price paid by the third party, 

k(0), instead of v(r). Since k does not depend on r, the buyer's marginal 

return to reliance now equals the marginal joint return. Therefore it 

is not surprising that ideal restitution damages result in a smaller 

and more efficient level of reliance than expectation damages. It 

is easy to see that ordinary restitution damages produce a partial 

correction for this divergence and that the correction increases with 

a. Therefore ordinary restitution damages produce reliance decisions 

midway between the other two, with the decision becoming closer to 

that of ideal restitution damages as a grows larger. 

Recall that under expectation damages there is also a 

second contributor to an overly large reliance decision. In the 

case where cost rises dictate that the seller not produce at all, 

the buyer still receives a return to his reliance from the damage 

award. However, there is no joint return to reliance in this case. 

This distortion persists under ideal restitution damages, as is 

clear from Figure 4. Therefore, even ideal restitution damages 

produce a reliance decision larger than that which maximizes joint 

profits. Although it removes the distortion associated with third 

party offers, it does not affect the distortion associated with 

cost increases. This suggests, and it is in fact easy to show, that 

in a world where third party offers do not occur, ideal restitution, 

restitution and expectation damages are equivalent. The next two 
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sections will show that specific performance begins where restitution 

damages leave off. Specific performance always produces a full 

correction of the third party offer distortion, and as a grows it 

also corrects progressively for the cost rise distortion so that when a 

equals 1, specific performance produces an efficient reliance decision. 

Proposition 13 summarizes ideal restitution damages' properties. 

Proposition 13: 

The function m(r,p) achieves its supremurn independently 

of p. Let M be the values of r such that m achieves its suprernurn. 

Then 

inf R < inf Mand sup R < sup M 

sup M < sup E*(l) and inf M < inf E*(l) 

Proof: 

See Appendix . 

J. Specific Performance -- No Post-Contract Negotiations 

(44) 

(45) 

D 

The damage remedy producing the most efficient reliance 

decision thus far, ideal restitution damages, is probably not 

implementable due to the court's inability to determine the value 

of kin the absence of a transac tion occurring . Fortunately , specific 

performance will be seen t o produce the identical incentives relating 

to the buyer's reliance decision as ideal restitution damages. In 

the next section it will be seen that spec ific performance induces 
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an even more efficient reliance decision to the extent that the 

buyer believes he will capture rents from post-contract negotiations. 

The buyer now always receives the good. His expected 

return to reliance is thus 

s(r,p) v(r) - r - pd\ 
- ;(r) > k(0) 

+ f k(0) + v(r) - r - pd\ (45) 
v(r) - ;(r) < k(0) 

Since he always receives the good his return is simply the maximum 

of the return he can receive by using it himself or selling to the 

third party. This is exactly what the seller receives under ideal 

restitution damages. That is, s(r,p) = m(r,p). Therefore reliance 

choice under both institutions is the same. Let S be the maximizing 

choices of s(r,p). We have proven 

Proposition 14: 

S = M 

Proof: 

As above. D 

K. Specific Performance -- Post-Contract Negotiations 

The inefficiency, given reliance, of specific performance is 

that the good is always produced, even when cost rises dictate that 
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joint profits would be maximized by no production. Post-contract 

negotiations might be expected to resolve such a situation. The 

seller could offer the buyer a side payment in lieu of performance 

which would render them both better off. As usual, the buyer's 

expectations of the size of this side payment affect his expected 

return to reliance and thus his reliance decision. Once again a is 

the fraction of the increased joint profits that the buyer expects 

to receive. Figure 5 diagrams the buyer's expected return to reliance. 

FIGURE 5 

BUYER'S RETURN TO RELIANCE UNDER 
SPECIFIC PERFORMANCE -- POST-CONTRACT NEGOTIATIONS 

0 is such that 
the largest of 
{v - v, c,k} is 

V - V 

k 

C (1 -

Value to 
Buyer 

max {v - v,k} 

max {v - ~,k} 

a)[max{v - ~,k } 

+ a [c + v - r - p] 

- r 

- r 

- r 

- p 

- p 

- p] 

As a grows larger, the buyer 's returns when costs increaFes 

make production unprofi table begin t o depend more on the rents 

he can negotiate from the seller in exchange for allowing him out of 

the contract. Mathematically, this means that his returns in this 

case begin to depend less and less on his own reliance choice and 

more on the size of the seller's cost over-run. From Figure 1 it 
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is clear that this is also the case for the joint return to reliance. 

In fact, when a equals 1, it is clear from comparing the two figures 

that the returns only differ by a constant, p - c(8). Therefore 

the same choices of r maximize the aggregate return as the buyer's 

return under specific performance when a equals 1. That is, the 

buyer's choice of reliance maximizes joint profits in this case. 

As explained in Section I, expectation damages produces 

an over-investment in reliance because the buyer receives a return 

to his reliance when it is efficient for a third party to receive the 

good or for the good not to be produced at all even though the buyer's 

reliance is not used in these cases and therefore does not increase 

joint profits. Therefore, ex ante, the buyer over-values reliance 

and over-invests in it. 

Ideal restitution damages and specific performance when a 

is zero amount to a complete correction of the divergence between 

the private and joint returns to reliance for the case where the 

efficient course of action is for the third party to receive the 

good. As a grows larger, specific performance progressively corrects 

for the other distortion as well, so that when a equals 1, spe cific 

performance produces a perfectly efficient reliance decision. The 

buyer makes a more efficient decision as a grows because he expects 

to receive more and more of the gains from an efficient decision 

on his part. 

The buyer's return to reliance in this case is 
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Pt(r) 
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r - pd;\ + J k(0) + v(r) - r - pd;\ 
P~(r) 

+ f {v(r) - r - p + ac(8) + (1 - a) max{k(8), v(r) - v(r) }}d;\. (46) 
P*(r) 

3 

Proposition 15 summarizes the properties of s*. 

Proposition 15: 

The function s*(•,p,a) achieves its supremum independently 

of p. Let S*(a) denote the set of values which maximize s*(•,p,a). 

(i) S*(O) = S. 

(ii) S*(l) R. 

(iii) inf S*(a2) < inf S*(a
1

) and sup S*(a
2

) ~ sup S*(a
1
). 

(iv) Higher vail.ues of a produce more efficient outcomes. That is, 

if ri E S*(ai)' then f(r 2) > f(r
1

). 

(v) S* is upper hemi continuous. 

Proof: 

See Appendix. 

L. Liquidated Damages 

D 

The optimality of specific performance depends on post­

contract negotiations successfully occurring and for the buyer to 

believe he will be successful in capturing most of the rents up for 

negotiation. Furthermore, we have not considered the transactions 

costs of these negotiations or the effects of the ex ante increase 
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in risk created by relying on the outcome of post-contract negotiations. 

For these reasons it may well be that damage institutions not relying 

on post-contract negotiations are generally superior to those that do. 

It is easy, for example, to create examples where agents averse to 

the risk of post-contract negotiations prefer expectation damages to 

specific performance. 

Proposition 16: 

Agents averse to the risk of negotiations may prefer 

expectation damages to specific performance. 

Proof: 

See Appendix. D 

Fortunately, a damage measure does exist which induces 

efficient reliance on the part of the buyer but does not require 

post-contract negotiations. The buyer and seller can insert a value 

of lump-sum damages to be paid by the seller to the buyer in the 

event of breach which results in an efficient reliance choice by the 

buyer and an efficient breach decision by the seller. 

Proposition 17: 

Let r* be any element of R. Then a liquidated damages 

award of v(r*) - v(r*) - p induces a reliance choice in R for the 

buyer and an efficient breach choice for the seller. 
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Proof: 

See Appendix. o 

The intuition is clear. Expectation damages, v(r) - v(r) - p, 

produce efficient breach behavior at r. As long as the buyer chooses 

r*, the seller thus exhibits efficient breach behavior. The buyer 

now chooses an efficient level of reliance because the damages he 

receives in the event of breach do not depend on his own level of 

reliance. 

Since the buyer and seller can maximize their ex ante joint 

return by choosing liquidated damages of v(r*) - v(r*) - p, presumably 

they would do so. This raises the question of why all contracts do 

not incorporate liquidated damages. First, the amount of reliance 

at stake may not always be large enough to be significant. Second, 

courts do not always enforce liquidated damages clauses (Goetz and 

Scott, 1977). Third, and possibly most important, however, v may be 

random. That is, v may be a function of 8 as well. In this case, 

it is easy to prove that liquidated damages of v(r*, 8 ) - v(r*, 0) - p 

induce efficient behavior, but now contracts must specify an entire 

function instead of one number. Furthermore, various moral hazard 

problems are raised if 8 is not observable. Therefore, as v becomes 

more variable, liquidated damages becomes a less satisfactory damage 

measure. This theory predicts that in cases where the cost of 

inefficient reliance is significant and vis not too variable, 

liquidated damages would be used. 
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M. Summary 

Figure 6 provides a graphical summary of the results of the 

case where no market for substitute performance exists. 

FIGURE 6 

SUMMARY -- NO MARKET FOR SUBSTITUTE PERFORMANCE 

-------..,...-------.,,..----,,-....---___,..------- r 

No contract 
r r I 

Reliance 
damages 

expectation damages 

restitution damages 

ideal restitution damages 

specific performance 

liquidated damages 
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Four points should be noted. First, the intervals for some 

damage measures occur because post-contract negotiations occur to 

resolve inefficient breach behavior at the given level of reliance. 

Each point in the interval corresponds to the buyer's reliance choice 

under a different value for his subjective negotiation strength, a. 

For no contract, specific performance, and restitution damages, the 

reliance choice moves towards Rand becomes more efficient as a grows. 

Second, because the intervals are all disjoint, we get an unambiguous 

ranking of the institutions even if a different value for a is used 

for different institutions. Third, some of the endpoints of interval s 

ma y be shared and some intervals ma y collapse in degenerate situations. 

For example, when there are n o third part y offers the entire restitutio n 

dama ges interval collapse s into r . Fourth, f is drawn as c oncave in 
e 

Figure 6. In fact, f is not necessaril y concave. The ori5inal ~ o rk 

in this area (Shave ll 1978 ) assumed that v was concave and then assert e d 

this imp lied f was also c oncave. This assertion was false. All the 

results we wo uld e x pec t wer e f c onc a v e are instead proven on th e 

ba s is o f div iding the obj e ctive functions int o non-decreasing and n o n-

increasing parts. See Lemmas 3, 4, and 5 in particular. Since a l l 

the theo rems that would be true were f concave are true, it is 

convenient to draw fas bein g concave. 

V. OTHER CONSIDERATIONS 

A number of factors were not considered which may affec t 

the nature of the conclusions. The purpose of this section is to 

take note o f some of thes e and speculate on their effects, suggesting 
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directions for future research. 

First, the different damage measures allocate risk differently. 

For example, restitution damages place the risk of third party offers 

on the buyer; expectation damages place this risk on the seller. 

Differential attitudes towards risk might therefore affect choice of 

a damage measure. 

Second, the buyer and seller may possess different 

subjective evaluations of the likelihood of various outcomes of 

e. Therefore, for example, the agent who thought a particular risk 

had less variance might be more willing to bear it. An important 

example concerns the case where the buyer has very little knowledge 

of e at all, but the seller has good information on e and knows 

he will in all likelihood honor the contract. To the seller there 

is little cost in agreeing to specific performance; to the buyer 

there is a large benefit, especially if the buyer would have to 

incur search costs in the event of breach. (Search costs are t yp ically 

not included in expe c tation damages.) In some sense, by agreeing to 

specific performance the seller is communicating to the buye r that 

breach is unlikely . 

Third, it was assumed that both parties could equally well 

resell the good to the third part y . It may well be, however, that the 

seller has an advantage in selling to third parties because of fi xe d 

costs such as a showroom, repair services, reputation, etc. There fore 

damage measures which transfer the property right to third part y sale s 

to the buyer (specific performan ce, ideal restitution damages, and 

restitution damages) might well involve a post-contract negotiation 
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transferring this property right back to the seller in the event of 

a large third party offer. Post-contract negotiations result in 

extra risk and transactions costs. 

Fourth, search may be required to ferret out third party 

offers. If, as seems likely, the seller is the efficient searcher, 

transfer of the property right to third party sales to the buyer 

would result in too little search occurring. 

This transfer of the property right to third party offers 

has been taken note of in the literature on specific performance 

(Kronman 1978; Schwartz 1979). Kronman attempte d to argue that 

specific performance would be t ypically more desired for unique goods 

on the basis of the first point above. Schwartz pointed out that 

Kronman's speculations were not correct. It is true that specific 

performance is equivalent to expectation damages when a market for 

substitute performance exists, and is thus not necessary. Within 

the class of goods for which no market for substitute performance 

exists, the second point above suggests a type of good for which 

specifi c performance might be desirable. However, the third and 

fourth points above suggest types of goods for which specifi c 

performance would be undesirable. Therefore, although the absence 

of a market for substitute performance is necessary for specific 

performance to be useful, it is by no means sufficient. 

Fifth, when damage measures produce inefficient breach 

behavior at the given reliance level and depend on post-contract 

negotiations to resolve this, transactions costs or aversion to the 

risk of negotiations may produce an advantage for damage measures 
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which do induce efficient breach behavior. See Proposition 16 and 

the discussion surrounding it. 

A sixth, related point is that the choice of an efficient 

level of reliance requires knowledge of k(8) and c(e). The damage 

measures which outperform expectation damages require the buyer to 

possess progressively more information as the reliance decision 

becomes progressively more efficient. For example, under restitution 

damages the buyer must know k(8) to calculate his optimal level of 

reliance; under specific performance he must know k(8 ) and c(e ). 

Therefore an implicit assumption in the conclusion that various 

measures outperform expectation damages is that the buyer has the 

information to make an optimal reliance choice. In a situation 

where the buyer has no knowledge of c(e) or k( e), the institution 

of expectation damages which requires that the buyer only know his 

own private information, v(r), may produce the same reliance decision 

as institutions whi ch outperform it under conditions of fuller 

information. Points five and six may help explain the prevalent use 

of expectation damages in the courts. The buyer often may not possess 

suffi c ient information for other institutions to produc e a better 

reliance decision than expectation damages and expectation damages 

results in no post-contract negotiations. 

Seventh, much less litigation ma y be involved in enforcing 

some damage measures than others. When the good or service contracted 

for is difficult to monitor, specific performance ma y be very 

expensive to enforce. Often, expensive litigation will be required 

to determine the value of the award under expectation damages. 
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Possibly liquidated damages involve the smaller enforcement cost 

in the case where they do not depend on difficult to measure factors 

(i.e., where vis not a function of a difficult to monitor 8). 

Eighth, the courts often have difficulty in awarding 

"idiosyncratic" expectation damages. Even though a particular good 

or service may be worth well above the average value of such goods or 

services to a particular breachee, it is difficult to establish this 

and consequently expectation damages do not protect this "idiosyncratic" 

value. Liquidated damages or specific performance can do this. This 

point has been made persuasively in the literature (Goetz and Scott 

1977 ) . 

VI. CONCLUSION 

When a market for substitute performance exists, most of 

the problems considered in this paper vanish. The relier needs no 

assurances of performance to rely efficiently . The institutions 

of expectation damages and specific performance produce no moral 

hazard and result in efficient allocation of resources. That is, 

society finds itself in the unfortunate position that the existence 

of a problem for the institution of contracts to solve is also 

sufficient to cause contracts to create their own inefficiency . 

This paper is an analysis of the capabilities of various contract 

institutions for coping with such a perverse market failure. 

The absence of a competitive market means that a party 

who engages in reliance in anticipation of a future exchange 

worsens his negotiating position in the future negotiation over 
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price of exchange. This results in less than efficient levels of 

reliance. Contracts "solve" this problem, but only at the cost 

of providing that the relier receive some private return from 

reliance even in cases where some exogenous happening renders 

exchange inefficient and the reliance has no social return. As 

with many other types of insurance, a moral hazard is created. 

In this case the relier tends to over-rely. 

Reliance damages result in the least efficient allocation 

of goods regardless of whether or not post-contract negotiations 

occur and regardless of the level of confidence the relier has 

concerning this negotiating strength. Restitution damages tend to 

produce a more efficient reliance choice than expectation damages 

because under the former the relier takes into account the fact that 

sales to a third party may make his reliance useless. Assuming that 

post-contract negotiations occur, specific performance is even more 

efficient. If the relier has absolutely no confidence in his negotiating 

strength, his reliance choice is largest. As his confidence grows he 

takes more and more account of the fact that rises in cost of production 

may render performance inefficient and thus he relies more efficiently . 

In the limit, as he expects to receive all the rent from any negotiaiton, 

his reliance decision is efficient. The buyer and seller can choose 

a level of liquidated damages, which induces efficient behavior. 

The formal analysis of this paper highlights the cruc ial 

role of information in the process of contracting. Essentially, it 

seems that although other institutions may produce more efficient 

behavior than expectation damages, the institution currently being 



77 

used, they require more information and/or negotiations. Under conditions 

of poor information, agents averse to the variance generated by poor 

information might well find that expectation damages are the 100st 

efficient contract institution. 

Current law frowns upon specific performance and liquidated 

damages clauses, often not enforcing such agreements (Schwartz 1979; 

Goetz and Scott 1977). The economists' simple-minded statement that 

freedom of choice can only always make everyone better off is not 

sufficient to sway the courts. They claim that the opportunity to 

insert such clauses in contracts often allows more exercise of monopol y 

power and other unfair bargaining power. This may well be and is worthy 

of analysis in itself. Another line of counterargument is to identify 

specific reasons why parties to a contract might find it to their 

mutual advantage to insert such clauses into their contracts. This 

tactic has been followed by previous authors (Kronman 1978; Schwartz 

1979; Goetz and Scott 1977 ) . This paper adds another reason why 

parties to a contrac t may prefer speci f i c performance or liquidated 

damages over more conventional remedies. 
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APPENDIX 

To prove Proposition 2, it is easiest to first establish 

two simple lemmas. 

Lemma 1: 

Let S be a set. Leth . be a real valued function defined 
l 

on R x S for i = l, ... ,n. Define h: Rx S ~ R by 

h(x,s) = max {h . (x,s)}. 
i E{ l, ... ,n } 

1 
(A-1 ) 

Suppose each h. is continuous in its first variable uniformly over 
l 

its second variable. That is, for every i E {l, ... ,n } , x E R and 
0 

E > 0 there exists a o > 0 such that for every s E S and x E R 

Ix - x I < o ~ lh.( x ,s ) - h.(x ,s) I < E . 
0 l l 0 

Then his also continuous in its first variable uniformly ov er 

its second variable. 

Proof: 

(A-2 ) 

Choose any x E R and E > 0. Then there ex ists a o > 0 
0 

such that for every i E {l, ... ,n } , s E S and x E R 

Ix - x I < o ~ lh. (x ,s) - h.( x ,s) I < E . 
0 l l 0 

(A-3 ) 

Now let i*(x) and i** be the elements of {l, ... ,n } which, respectively , 
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maximize h.(x,s) and h.(x ,s). Then 
1 1 0 

(A-4) 

First suppose that hi*(x)(x,s) - hi**(x
0
,s) .:_ 0. Then it is less than 

or equal to hi*(x)(x,s) - hi*(x)(x
0

,s) which is less than Eby (A-3). 

Second, suppose that hi*(x)(x,s) - hi**(x
0

,s) < 0. Then it is less 

than or equal to hi**(x,s) - hi**(x
0

,s) in absolute value which is 

less than E in absolute value by (A-3). 

Lemma 2: 

Let S be a measurable bounded subset of Rn. Leth be a 

real valued function defined over Rx S which is continuous in its 

first variable uniformly over its second variable and measurable 

in its second variable. Define g:R ➔ R by 

D 

g(x) J /(x,s)ds. (A-5) 

Then g is continuous. 

Proof: 

Then 

Choose any x E R and E > 0. Then select a o such that 
0 

(A-6) 
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lg(x) - g(x )I 
0 

(A-7) 

D 

Proposition 2 

It is clear that f can be rewr i t ten as 

v(r) - r - c( 8) 

v(r) - r + k( 8) - C (8) 
f(r) = I max d>-. . (A-8) 

[0,1] 2 
v(r) - r - k (8) 

v(r) - r 

Each of the four functions in brackets is continuous in r uniformly 

over 8 . Therefore by Lemma 1, so is their maximum. Therefore 

by Lemma 2 f is continuous. 

The function v(r) - r is always decreasing in r. 

Therefore, for r > r all four functions are larger at r than r. 
e e 

Therefore so is f. Therefore f achieves its supremum on [O,r ]. o e 

Proposition 3 

It is clear that the buyer and seller act so that P. = P~(r ) 
1. 1. 

for i = 1,2 , 3,4. Therefore the buyer's expected return as a function 

of r is 

b(r) = I v(r) - r - k( 8 )d A + 
Pf (r) UP1(r ) 

rd >-. . 

(A-9 ) 
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Now rewrite b(r) as 

r 
b(r) = f(r) + j c(0) - k(0)dA. (A-10) 

Pt(r)UP2(r) 

However, Pf(r) U P2(r) equals 

{(0): c(0) 2 k(e) } (A-11) 

which does not depend on r. Therefore b(r) and f(r) differ only 

by a constant, and they 'have the same maximizing values. D 

Proposition 4 

It is clear that the buyer and seller will act so that 

P. = P~(r) for i = 1,2,3,4. Therefore the buyer's expected return 
l. l. 

as a function of rand p, the contract price, is 

(A-12) 

Now rewrite e(r,p) as 

e(r,p) = f(r) + I c( 0) - pd A + J k( e ) - pdf . 
Pi(r) UP2(r) Pj(r) UPt(r) • 

(A-13) 

However, as in Proposition 3, Pi(r) U P!(r) does not vary with r. 

Neither does Pj(r) U Pt(r). Therefore e(r,p) differs from f(r) by 

a constant. □ 
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Lemma 3 is used to prove Proposition 7. 

Lemma 3: 

Leth and g be real valued functions defined on R. Let 

g be decreasing. Choose a1 and a 2 in (0,1]. Let a
1 

> a 2 . 

Suppose that r. maximizes 
1 

(1 - a.) 
1 

h(r) + --- g(r) 
a. 

1 

(A-14) 

for i = 1,2. Then r
1 

..:_ r
2

. 

implies that h(r) < h(r.). 

Furthermore, if a. f 1, then r < r. 
1 1 

1 

Proof: 

Suppose that r 2 > r 1 . Then g(r
2

) < g(rl). As well 
(1 - O'. ) (1 - a 2) 1 

< Therefore we have 
al 0'. 2 

[(1 
- 0'. 2) (1 - 0'.1)] [(1 - O'. ) (1 

- al)] g(r2) < 
2 

g(rl) (A-15) 
0'.2 a l 0'.2 a l 

As well since r 1 is a maximizing value of (A-14) for a
1

, 

(A-16) 

Add (A-15) and (A-16) to yield 

(A-17) 

whi ch contradicts the definition of r
2

. 
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Therefore r
2 

must be less than or equal to r
1

. 

For the last part, if r < ri, then the fact that g is 

decreasing implies h(r) < h(r.). 
1 

Proposition 7 

Rewrite b(r,a) as 

b(r,a) 
C < 

c(0) - k(0)dA) + (1 - a)(;(r) - r) 
k} 

D 

(A-18) 

by performing the required algebra. If a = 0, N(a ) clearly equals {0 } . 

Therefore for any a# 0, sup N(0) < inf N(a ). Now consider the 

case where a# 0. Rewrite bas 

b(r, a ) a ) - I (v(r) - r) + 
{ 0 C < 

C ( 0 ) 
k } 

(A-19) 

Since r > r implies f(r) < f(r ), v(r) - r is decreasing, and since 
e e 

both f(r) and ;(r) - rare continuous, b(r, a ) achieves its suprernum 

Lemma 3 now yields results (iii) and (iv). Result (v) follows 

directly from a theorem in Debreu (1959), page 1.9. D 

Proposition 8 

Rewrite equation (34) as 

a(r,p) = (v(r) - r - p) \ (H(r,p)). (A-20) 
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For r < r , v(r) - r - p < v(r) - r - p. As well, A • H(•,p) e e e 

is nondecreasing in r. Therefore, all of the global maxima to 

a(•,p) occur in [r ,oo). 
e 

For part (ii) it is sufficient to show that A• His 

upper semicontinuous in r. This is true because A • H(r,p) is 

actually F(p - v(r) + r,p - v(r) + r) where Fis the distribution 

function of the random variables c and k. The function Fis by 

definition nondecreasing and continuous from the right so is 

upper semicontinuous. 

Proposition lC 

Rewrite a*(r,p, a) as follows 

a*(r,p, a ) - al v(r) - max 
Pi(r) 

r + p 

k( 8 ) + 

c( 8) + 

D 

+ (1 - a) I v(r) - r - pd \ . 
H(r,p) 

(A-21) 

As for Proposition 8, both integrals are larger at r than at any 
e 

r < r • Therefore this is also true for any convex combination e 

of the two integrals. Consequently a*(•,p,a) is maximized on 

[r , oo ) if at all. e 

For existence, the second integral is an upper semicontinuous 

function of r as proved in Proposition 8. The first integral can 

be rewritten as 
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r + P 

1 max 

[0,1) 

v(r) 

k(0) 

C (0) 

- ~(r)l- max 

+ v(r) 

k(0) +-;(r) dA. 

c(0) + v(r) (A-22) 

Now in much the same fashion as for Proposition 2, it can be shown 

that (A-22) is a continuous function of r. Therefore a* is an upper 

semicontinuous function of r for every (p,a). If v(r) - r - pis 

eventually negative for large enough r, it is clear that a*(r,p,a) 

will also be negative for large enough r. As a consequence, it must 

achieve its supremum somewhere. o 

Proposition 11 

Expression (39) is proven in the same fashion as the previous 

proofs, by dividing e into the function whose supremum occurs at 

tye bound and a function which is nondecreasing. Once (39) is proven, 

for existence it is sufficient to show that e is upper semicontinuous. 

This is done by the same type of argument as in Propositions 2 and 8. 

Lennna 4: 

Leth and g be real valued functions defined on R. Let g 

be nonincreasing. Choose a
1 

and a
2 

in [0,1) with a 1 < a 2 . Suppose 

that R. is the set of values for r which maximize 
1. 

D 

h(r) + a.g(r). 
1. 

(A-23) 
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Let ri E Ri· Then 

(i) sup Rz ~ sup Rl 

(ii) inf Rz ~ inf Rl 

(iii) r < ri implies h(r) ~ h(ri). 

Proof: 

(i) Suppose that there exists an r
2 

E R
2 

s uch that r
2 

> sup R
1

. 

Then consider any r
1 

E R
1

. We know that 

because r 2 > sup R
1

-

As well, 

because g is in increasing and r
2 

> sup R
1

. Adding (A-24) and 

(A-25) yields 

(A-24) 

(A-25) 

(A-26) 

contradicting the definition of r
2

. Therefore, for every r
2 

E R
2

, 

r
2 
~ sup R

1
, or equivalently, sup R

2 
~ sup R

1
. 

(ii) This is proven in a similar fashion to (i). 

(iii) The fact that g is non-increasing means 

- a.g (r) < - a.g( r.). 
l. l. l. 

(A-'2 7) 
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Also, since ri E Ri, 

(A-28) 

Addition of (A-27) and (A-28) yields 

(A-29) 

D 

Proposition 12: 

Part (i) is obvious. Parts (ii) and (iii) follow innnediately 

from Lennna 4. Existence. of a maximum follows as usual from upper 

semicontinuity. D 

Proposition 13: 

Rewrite (43) as 

m(r,p) = e*(r,1) + fc( e) - (v(r) - v(r))}d;\ 

{e k > c > v - v} (A-3O) 

The above integrand is decreasing in rand non-negative. The region 

being integrated over shrinks as r increases. Therefore the integral 

in (A-3O) is a non-increasing function of r. From this, (45) is clear. 

Now rewrite (43) as 

m(r,p) = f(r) + c(0) - p + }max(k(0),v(r) - v(r)) - c(0)}d;\ 

{e : c(e) > k( 0) A c(0) > v(r) - v(r)} (A-31) 

The integrand is negative and increases in r. The domain of integration 

decreases with r. Therefore, the integral is a non-decreasing 

function of r. This proves (44). 
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Existence and upper hemi-continuity is proved by the usual 

upper semicontinuity argument as in Proposition 7. D 

Lemma 5: 

Leth and g be real valued functions defined on R. Let 

g be non-decreasing. Choose a
1 

and a
2 

in [0,1) with a
1 

< a
2

. Suppose 

that Riis the set of values for r which maximize 

(A-32) 

Let r. E R . . Then 
l l 

(i) inf R < 
1 

inf Rz 

(ii) sup Rl < sup Rz 

(iii) r > ri implies h ( r) < h (r.). 
l 

Proof: 

The proof is substantially the same as that of Lemma 4. o 

Proposition 15: 

First rewrite s*(r,p, a ) as 

s*(r,p,a) = v(r) - r - p + l v(r) - v(r) + k( 0)d A 
P~(r) 

+ l v(r) - v(r) + c( e) + (1 - a ) max{k( 0),v (r) - v(r) }d\ . 
P;(r) 

(A-33) 

It is easy to see that both integrals are non-increasing functions of r. 

Therefore ifs* achieves its supremum, it does so on [O,r ]. The 
e 
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• 

usual proof of upper semicontinuity thus establishes existence and 

upper hemi-continuity of S*. 

Now rewrite s*(r,p,a) as 

s*(r,p,a) = f(r) + 1 c(0) - pdA 
[0,1] 

+ (1 - a)l max{k(0),v(r) - v(r)} - c(e) dA. 
P3(r) 

(A-34) 

It is easy to see that the second integral is a non-decreasing function 

of r. D 

Proposition 16: 

The proof of this proposition is a counterexample. Suppose 

that the buyer is averse to the risks of negotiations. Model this 

by assuming that although the buyer believes the expected value of his 

negotiating strength is such that a is a*, he uses a =¾ where ¾ 

is less than a * to evaluate the desirability of any such gamble. This 

is a type of certainty equivalence. In the limit the buyer may have 

no basis at all for forming an expected value. He might then exhibit 

maxi-min behavior, attempting to guarantee himself some minimum level 

of income even in the worst case. For the buyer this means choosing 

<\ = 0. To the extent that the buyer is averse to risks associated 

with the negotiation process, he will choose¾ less than a*, the true 

value of a• 

I assume that the seller is risk neutral and that there are 

no third party offers. More general counterexamples can, of course, 
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be created, but since this is essentially a counterexample to the 

previous results, I select the simplest case. 

This example shows that if the buyer is risk averse enough, 

expectation damages are actually more efficient than specific performance. 

The intuition behind this result is straightforward. As the buyer 

becomes more risk averse, his reliance choice under specific performance 

becomes less and less superior to the reliance choice under expectation 

damages. That is, the advantage to specific performance declines. 

This fact alone would cause specific performance to be equally efficient 

to expectation damages in the limit. However, another factor is also 

at work, besides the reliance choice becoming less efficient. As well, 

the buyer begins to discount the expected return from negotiations. 

At some point these factors invariably combine to produce a larger 

efficiency gain for expectation damages. The formal statement is as 

follows. 

Formal Statement of Counterexample: 

Suppose that the buyer compares returns from specific 

performance to those from expectation damages by using a = a b. 

Let the actual value of a be a*. Suppose that there is a positive 

probability of cost overruns. That is, 

Then 

(i) For every a*> 0 there exists an db > 0 such that 
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C,, < ~implies that expectation damages are more efficient than 

specific performance. 

(ii) If a*= 0, then C,, = 0 implies that expectation damages 

and specific performance are equally efficient. 

Proof: 

The seller evaluates the two returns by comparing their 

expected values. The buyer evaluates the two returns by comparing 

the certain return from expectation damages to the discounted expected 

return from specific performance. It is clear in this case that one 

institution is more efficient than the other if and only if the sum 

of the buyer's and seller's evaluations is greater. (A side payment 

is alwa ys possible such that the institution producing the greatest 

aggregate value will result in both parties being better off than under 

the second institution.) Therefore it is sufficient to show that the 

sum of evaluations from expectation damages is less than that from 

specifi c perfo rmance. The former number is f(r ). The latter is 
e 

S*(r ,p, a. ) + f(r) - S*(r ,p, a *) s b s s (A-3]) 

where rs is the element of S*(¾) chosen by the buyer. Let G(ab) 

be the set of all possible values for (A-3:: ). 

= {S*(r ,p, a b) + f(r) - S*(r ,p, a *):r E S*(a b) } . s s s s (A-36) 

Let g(¾) be the supremum of G(ab). 



92 

(A-37) 

It is easy to observe that g(O) equals f(r) when a*= 0 and is 
e 

less than f(r) when a*> 0. Therefore (ii) is proven. To prove 
e 

(i) we must show that g is upper semicontinuous. This follows 

from a theorem in Debreu (Debreu 1959), page 1.9. o 

Proposition 17: 

First consider the seller. The seller receives p - c(0 ) 

if he performs, k(0) - c( 0) - v(r*) + v (r*) + p if he sells to a 

third party, and -v(r*) + -;(r*) + p if he breaches. The seller's 

breach decision is therefore as follows: 

0 is such that 
the largest of 
{v(r*) - v(r*),k( 0),c( 8)} 
is 

The seller 

honors contract v(r*) - v(r*) 

k( 8) sells t o third part y 

c< e) does not produce 

Now consider the buyer. Let d be the damages. Then the buyer's return 

to reliance is 

.t( r,p) =f v(r) - r - pd;\ + { d + v(r) 
Pf(r*) JP2(r*) U P3(r*) 

Rewrite this as 

- r d ;\ . 

(A-38) 
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- k(0)d\ +J d d\. 
P*(r*) 

. 3 

(A-39) 

None of the integrals are functions of r. Therefore land F differ 

only by a constant and are maximized by the same values of r. To 

see that land Fare maximized at r, suppose they are not, for 

contradiction. Then there exists an r~ such that 

(A-4O) 

By definition, 

(A-41) 

Combining (A-4O) and (A-41) yields 

(A-42) 

Therefore any value of r chosen by the buyer results in the maximization 

of joint returns. D 
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CHAPTER 4 

REPUTATION AND PRODUCT QUALITY 

I INTRODUCTION 

A large fraction of economic activity is organized on the 

basis of contracts which are either legally unenforceable or at least 

unenforceable in practice. As the actions of parties to some joint 

economic activity become more complex or difficult for third parties 

t o verif y , two costs of contracting begin to grow larger. First, the 

enforcement and litigation costs begin to grow. Second, the transactions 

costs of drafting a contrac t which adequately describes the contemplated 

actions grow larger. The first cost tends to produce the situation that 

even if a contract is legall y enforceable, it is in practice non­

enforceable because the size of litigation and enforcement costs 

relative t o the gains from performance make the option of legal 

enforcement unattractive. The second cost tends to produce the 

situation that actions are not adequatel y spe c ified to be legally 

enforceable. In both situations, parties to a contract find themsel ve s 

in the position where they need not fear legal sanctions for breaching 

a contractual obligation, yet they often do honor these obligations 

even when their apparent interests lie in breaching . 
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Economists have traditionally rationalized such behavior 

in the context of a world of self-interested actors by reference to 

"reputation." Economic actors operating on the basis of self-interest 

may well honor non binding contracts that appear not to be in 

their short run interest if future opportunities depend on 

adequate performance of current obligations. In this case contracts 

merely provide parties with a mutual basis for understanding what 

their obligations to one another are. A growing literature is 

examining the micro-foundations of such behavior from a repeated 

games standpoint (Green, 1980; Radner, 1979; Rubinstein, 1979; 

Townsend, 1979). Less attention, however, has been paid to the other 

perspective from which economists typically analyze a problem -­

behavior of markets as a whole. 

This paper models behavior of a market where product 

qualit y can vary and consumers cannot determine this quality prior 

to purchase. The "contract" being considered is the firm's 

promise to supply a high quality good. Akerlof (1970) was one of 

the first to consider such a market. He pointed out that if firms 

could not be differentiated by consumers and if consumers did not 

believe that a firm would continue to produce at its past quality 

level, then firms would all produce the lowest quality of goods. 

A market of "lemons" would result. The starting point of this paper 

is the assumption that a firm can build a reputation -- firms can be 

differentiated by consumers and consumers believe that the quality of 

a firm's performance in the future will be related to its performance 

in the past. This situation has been extensively analyzed (Klein and 
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Leffler 1979; Dybvig and Spatt 1980) under the assmnption that consumers 

can judge quality with complete accuracy once they have received the 

good. Under this assumption, firms which misrepresent quality have a 

lifetime of one period. These papers are thus in a sense on the 

economics of "fly by night operators." 

A very large class of goods does not satisfy this assumption 

of perfect consumer accuracy . In particular, consumers are often 

capable of per f orming only very partial and vague evaluations of the 

quality of professional services they receive from doctors, lawyers, 

banks, mechanics, opticians, etc. Furthermore, the quality of a 

service from a given professional may vary from time t o time. This 

combination of observer error and actual quality variance makes it 

difficult for consumers to correctly evaluate the quality of service 

that a firm produces. In such a market a producer can contemplate 

staying in the market over the long run even if he misrepresents the 

qualit y of his produc t. The qualit y elasticity of demand is no 

longe r infinite, but a finite positive number. The quality elastic ity 

of demand is larger t o the ex tent that reputation fun ctions in the 

market. Reputation means two things. A higher quality firm is more 

likely to experience repeat sales from its current customers. A 

higher quality firm is also more likely to receive new customers from 

the pool of customers dissatisfied with their current firm. Bot h 

factors mean that a higher quality firm will in the long run have a 

larger number of customers than a low quality firm. 

A key characteristic of most of the professions in the 

service sector is that they tend to severely limit information flow 
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to the consumers they service. An insightful study of this phenomenon 

describes it as follows. 

Professions in the service sector exercise extensive 

control over . the type and amount of information 

publicly disseminated about these services. Profes­

sional codes of ethics usually prohibit advertising, 

limit brand name identification, strongly discourage 

public evaluation of other professionals' work, and 

place limitations wherever possible on other public 

indications of the characteristics, quality, or price 

of the services provided." (Benham and Benham, 1975.) 

It is therefore important to know how such limitations on information 

flow might affect such markets. The analysis of this paper suggests 

that one effect of this limitation of information is to reduce the quality 

elasticity of demand. This in turn reduces the number of high quality 

firms and the number of consumers patronizing them. Three factors 

contribute to this result. 

First, as people become better judges of the quality of 

services they receive, the quit rate of low quality firms relative 

to high quality firms becomes larger. That is, dissatisfied customers 

are more often justifiably dissatisfied. Second, customers searching 

for a new firm are more likely to choose a high quality firm as 

information in the market increases. Third, as information and 

consumer sophistication decrease, consumers become less able to 

supply one another with detailed descriptions of the quality of 

the firms they patronize. Word-of-mouth advertising becomes based more 

and more on simple positive or negative recommendations. In such a 

situation an externality is associated with the consumer's choice of a 
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rule when to quit his current firm. His choice of rule affects other 

consumers through their reliance on his recommendation. The individually 

rational decision of how harsh a judge to be does not take this extra 

marginal benefit into account and consequently the consumer is a less 

harsh judge of his current firm than is socially optimal. This translates 

into a lower than optimal quality elasticity of demand. 

The reward to producing high quality goods is more customers. 

The reward to producing low quality goods is lower costs and thus 

a higher profit per good. This latter factor becomes less important 

as market price rises above the average variable cost of producing 

high quality goods because the relative cost savings to producing 

low quality goods becomes smaller. In a zero profits entry equilibrium 

price rises above average variable cost as fixed costs grow. Therefore, 

ceteris paribus, industries which exhibit higher fixed costs should 

experience less problems with misrepresentation of quality. Thi s 

suggests that barriers to entry established by professional associations 

which take the form of large fixed costs such as training requirements 

or license fees may well act to insure product quality, even in the 

absence of effective quality monitoring by the association. The 

magnitude of the incentive created is easily determined from cost data 

and could therefore be empirically investigated. 

II THE DEPARTURE RATE AND ARRIVAL RATE 

Firms are assumed to be able to produce either high quality 

or low quality goods. Variables associated with high quality firms 

will be subscripted with an "h"; those associated with low quality 

firms will be subscripted with an "-f". There are N identical 
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consumers, each consuming one unit of the good per period. Consumers 

can only identify the quality of the good they receive after purchasing 

it, and even then only probabilistically. After purchasing a high 

quality good, consumers mistakenly identify it as low quality with 

probability a; after purchasing a low quality good, consumers mistakenly 

identify it as high quality with probability B- Assume that a+ B < 1. 

This means that the consumer is more likely to believe that a good is of 

high quality if it is of high quality, than if it is of low quality.
1 

Let yh be the random variable describing the observed quality 

of a good for a consumer patronizing a high quality firm. Let yl 

be the similar random variable for a consumer patronizing a low qualit y 

firm. Leth denote observation of a high quality good and l denote 

observation of a low quality good. Then yh and yl can be written as 

follows. 

{

h, with probabilit y 1 - a 
y = 

h l, with probability a (1) 

{

h, with probability B 
Yt = 

l , with probabilit y 1 - B (2) 

Each consumer receives a new observation on the firm he is 

patronizing each period. This allows him to update his estimate 

of the probability that the firm he is patronizing is producing the 

high quality good. Let p~ and pi be the random variables describing 

the consumer's estimate of his firm's quality after patronizing it for 

t periods. At the end of the first period, the consumer's estimate 

depends only on that period's observation. Let the function g1 

describe the consumer's estimation process. 
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( 3) 

(4) 

Assume that the consumer estimates a higher probability that the firm 

is producing high quality goods if he observes a high quality good. 

Formally, assume that 

(5) 

For periods after the first period, the consumer updates his existing 

estimate. Let the set of functions {gt}~=2 describe this behavior 

t t-1 
' y h) = 2,3, ... Ph = gt(ph t (6) 

t t-1 
'y ,e_) P,e_ gt (p,f_ t = 2, 3, ... ( 7) 

As for g
1 

assume that observations of high quality produce at least 

as large estimates. Formally, for any p E [O,l) 

(8) 

Also , assume that a higher last period estimate results in at least 

as high an estimate this period. Formally, for p,q E [O,l) and 

p > q, then 

(9) 

and 

The consumer chooses a time dependent reservation probability, 

q(t), such that he quits his current firm and finds a new supplier if 

and only if his probability estimate at time t falls below q(t). 
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Specific analysis of the nature of q(t) is not important for this 

paper. (See the previously cited work on repeated games for some 

related work.) When the consumer leaves his current firm, he searches 

among the firms, using any information he can find from consumers 

and other sources. This process will be modelled in section IV. 

The consumer then begins consumption and quality estimation with the 

t t 
Let Bh and Bf be the probabilities of the new firm he selects. 

consumer spending at least t periods with, respectively, a high and 

low quality firm. We can write 

t . 

Pr {i:l<p~ ~ q(i))} (11) 

t . 
= Pr {i~l(p~ ~ q(i))}. (12) 

Now define the numbers Bh a~d Bf. 

0:, 

Bh = 1 + I Bt 

t=l 
h (13) 

0:, 

B,e = 1 + I Bt 

t= l 
f 

(14) 

In the context of this rather general structure, we can now 

draw a conclusion that will be used in the remainder of the paper. It 

turns out that if a fixed numb er of new consumers, n, choose a given firm 

every period, then in the long run the firm's expected number of consumers 

is n/Bh or n/Bf, depending on whether it produces high or low qualit y 

goods. That is, in the long run, on average 1/Bh or 1/B,e of the firm's 

customers leave it every period. Let dh and di denote these departure 

rates. 
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dh = 1/Bh 

d.l = 1/B.l 

(15) 

(16) 

Furthermore dh is at least as small as d.l. That is, high quality 

firms experience a lower departure rate than low quality firms. 

Proposition 1 sunnnarizes this result. 

Proposition 1: 

(1) If n new consumers arrive at a firm each period, in the long run 

the expected number of consumers is n/Bh or n/Bl' depending upon 

whether the firm produces high or low quality goods. Therefore 

in the long run on average the fraction dh and dl, respectively, 

of a high and low quality firm's customers leave it. 

(2) dh ~ dl° 

(3) dh is non decreasing in (1 a) . 

dl is non decreasing in (1 s). 

Proof: 

See Appendix. D 

Firms of the same quality have already been modelled as 

possessing the same departure rate. It is natural to assume that 

firms of the same quality also have the same number of new customers 

arriving on average. The number of arrivals per high quality firm 

should not necessarily equal the number of arrivals per low quality 

firm, however. Consumers can obtain some information about potential 
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firms to patronize from other consumers or other sources of information 

such as government or consumer associations. Let Ah and Al be the 

average number of consumers arriving at high and low quality firms, 

respectively. Let Gh and Gf be the number of high and low quality 

firms. Then let a denote the ratio of arrivals, where a is in [1,oo]. 

(17) 

If therewereabsolutely no information available, then a would be 1. 

Consumers would be equally likely to choose any firm. As information 

about firm quality becomes better, consumers become better able to 

differentiate between high and low quality firms, and a becomes larger. 

For the discussion in section VI, a will be assumed to be created by 

a particular process. For the purposes of the other sections it can be 

2 
any constant. 

III EQUILIBRIUM FIRM SIZE 

Although many of the equilibrium quantities such as firm size 

are expected values, they will be spoken of as certain for ease of 

exposition. Firms reach a constant size when their number of arrivals 

equals their number of departures. This is defined as their equilibrium 

size. The conclusion of this section is that the higher number of 

arrivals and lower departure rate for high quality firms results in 

the equilibrium size of high quality firms being larger than the 

equilibrium size of low quality firms. 

Let Nh and Nf be the number of consumers in high and low 

quality firms. Let Dh and Df be the number of consumers departing from 
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high and low quality firms. Then by definition 

(18) 

(19) 

Finally, by (17) 

(20) 

The above three equations describe the structure of consumer flows 

in the system. Consumers leave high and low quality firms at the rates 

of dh and dl. The ratio of arrivals at high and low quality firms is 

described by (20). In equilibrium, since firm size is constant, 

arrivals equal departures. That is, our equilibrium conditions are 

(21) 

and (22) 

Substitute (18) and (19) into (20) by using the equilibrium conditions 

to yield 

(23) 

Let xh and xl denote the size of high and low quality firms and y denote 

(24) 

The relative size of high and low quality firms depends on the 

parameter Y· How can y be interpreted? It becomes larger as the 
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relative number of arrivals begins to favor high quality firms (a 

goes up) or the relative departure rate favors high quality firms 

(dh goes down relative to dl.) Therefore y is a composite measure of 

the extent to which arrivals and departures reward high quality 

firms relative to low quality firms. The parameter y is always in 

[1, 00 ). When y equals 1 consumer arrivals and departures do not 

discriminate between high and low quality firms. As y grows larger, 

high quality firms begin to experience more arrivals and fewer departures 

than low quality firms. This results in a larger size for high quality 

firms relative to low quality firms. 

One final assumption is that all firms face a capacity 

constraint of k. Therefore in equilibrium 

k. (25) 

The single market pric e adjusts so that the high quality firms produce 

at capacity. Low quality firms masquerading as high quality firms 

necessarily produce at less than capacity given that they sell at the 

same price. An equilibrium in which all low quality firms charged 

a lower price and also produced at capacity would no longer involve 

misrepresentation of product quality, since consumers could use price 

to differentiate between ~rbduct quality prior to purchase. Some firms 

may well choose to produce a lower quality product at a lower price. 

However, this amounts to the firm exiting the market for high quality 

goods and entering a different market. In this paper I study the 

single market for high quality goods and incentives for misrepresenta­

tion within it. The question of how markets for various qualities 

relate to one another and how relative prices equilibrate is a separate 
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problem. Understanding the behavior within each market is the first 

step towards dealing with this larger problem. 

IV FIRM ENTRY AND PRODUCT QUALITY CHOICE 

At the market price, p, every firm must decide whether to 

actually produce a high quality product, to produce a low quality 

product and misrepresent its quality, or to not produce at all. 

Assume that there is a total of I firms, indexed by i. i 
Let ch and 

c1 be the constant marginal cost for firm i of producing, respectively, 

high and low quality units. 

for firm i. 
3 

Let F + F. be the fixed cost of production 
1 

When firms compare the relative profitability of these three 

courses of action, they assume that any action on their par~ will 

leave average firm size for high and low quality firms and other firms' 

behavior unaffected. It is also assumed that firms are concerned with 

maximizing their long run average profits. In other words, firms do 

not discount future profits.4 This assumption allows an2lysis of the 

long run incentives to misrepresent product quality as opposed to the 

incentives for "fly by night" operators. This latter problem has been 

analyzed by others (Klein and Leffler, 1979). 

The long run average pro{its to be accrued from producing 

i 
the high quality good, ITh, are 

i . 
1 

ITh = pxh - chxh - F - Fi 
(26) 

and from producing the low quality good are 

i i 
F - Fi. IT ,e = px - c,exf -

l (27) 
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The firm chooses the course of action associated with the largest of 

the two numbers nt and n1. By rearranging (26) and (27), 

i 
p - C/ X,e_ 

ni ~ Tii <=> ___ 1 > _ 
h l -i - X 

p - c,e. h 

Rearrange to yield 

Let p~ be defined by 
1 

(28) 

(29) 

(30) 

In accord with Klein and Leffler (1979), call p~ the quality guaranteeing 
1 

price for firm i. At prices above p~ firm i produces high quality goods, 
1 

while at prices below p~ it produces low quality goods. As a convention, 
1 

assume the firm produces high quality goods when the market price is 

Pt as well. It is easy to see that Pt is greater than ct from (29) 

so long as xh > xl. 

The intuition behind this result is clear. Since fixed 

costs are the same for either mode of production, only variable costs 

are relevant in a comparison. If price equalled the variable cost 

of producing high quality, then there would be no advantage to 

generating more business by producing high quality goods. It would 

be more profitable to sell fewer goods, but make a profit on each. 

As price rises above c~, the advantage to generating more business 

by producing high quality goods becomes more substantial until finall y 
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at some point it becomes large enough that producing high quality 

goods becomes the most profitable course of action. 

Note that there is no necessary relation between how high 

cost a firm is and whether it is toore inclined towards producing high 

or low quality goods without further assumptions. Suppose that we 

can order the firms so that c~ and cl both increase in i. Even in 

this case p~ may not increase in i. However, if we additionally 
1 

assume that ct increases in i more quickly than cl, then Pt increases 

i i 
in i. In particular, this includes the case where ch/cf is a constant. 

Therefore under a fairly· plausible assumption, higher cost firms are 

more likely than lower cost firms to produce lower quality goods. 

Two points concerning the firms quality choice in long run 

equilibrium should be noted. First, in equilibrium xh/xf = y, so as y 

becomes larger, the quality guaranteeing price becomes smaller. 

Reputation affects firm size through two processes in this model. A 

firm producing high quality goods experiences a lower departure rate 

and a higher arrival rate. The number y is a measure of the combined 

strength of these two factors. As y becomes larger, reputation matters 

more and a firm is more likely to produce high quality products. 

Second, a "perfectly efficient" leave rate or arrival rate 

would solve the problem by itself. That is, if dh/df was O or a was 

oo, then p* would be O and all prices above ct would induce production 

of high quality goods. Therefore the fact that consumers cannot 

determine the quality of a good prior to purchase does not in and of 

itself create a market with low quality goods if firms have sufficiently 

low discount rates for future business. Difficulty in determining 
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the quality of a good even after purchase adds an entirely new 

reason to expect production of low quality goods. A firm may have 

an incentive to produce low quality goods even in the presence of no 

discounting when such post-purchase observability problems exist. 

5 
Firm i therefore makes its production decision as follows. 

xh,x.f. and p are Firm i's decision 

such that 

i ITi i 
0 ITh 2- I\ ITh 2-.e. Produce high quality 

i 
IT .l > 

i 
ITh I\ 

i 
IT .l 2- 0 Produce low quality 

ITi 
h 

< 0 I\ ITi 
,e. < 0 Do not produce 

Therefore the number of high and low quality firms is determined 

as follows. Let #s denote the number of elements in the set S. 

It { ;_ i i i 
O} Gh = ITh 2_ IT,e. I\ ITh 2. (31) 

#{i 
i i i 

O} G,e_ = IT,e. > ITh I\ IT ,e. 2. (32) 

(33) 

V MARKET EQUILIBRIUM 

Equations (23), (25), (31), and (32) together with the 

fact that there are N consumers, determine market equilibrium. For 

convenience, I rewrite them here. 



113 

(34) 

(35) 

llh 
p -

G, = 
n p -

(36) 

p -
Gi = II { i 

p - (37) 

= N (38) 

These five equations determine the five variables Nh' Ni, Gh, Gi and 

p. I assume that a solution exists to the above. 

To derive comparative statics it is convenient to rewrite 

these five equations as follows: 

N, - kG = 
,'l It 0 (39) 

Ni - (k/Y)Gi 0 (40) 

Nh + Ni - N = 0 (41) 

Gh fh(p,F,k,y) 0 ( 42) 

Gh f_e(p,F,k,y) 0 ( 43) 

where fh and fi are defined by 

i 
p - ch 1 

c1)k 2_ F + fh(p,F,k,y) = II { i > - I\ (p - F.} (44) 
i - y 1 

p - C 

i 

i p - ch 1 
C i)l > F + and fi(p,F,k,y) = ll{i < - I\ (p - F.} (45) 

i y i y - 1 p - C 

i 



114 

Since fh and fl only assume integer values they are not 

differentiable. Therefore it is not strictly correct to apply the 

algorithm of total differentiation to obtain comparative statics 

results. However, we can perform exactly the same algorithm for 

small discrete changes of the parameters. To avoid the extra notational 

complexity of this procedure, I will formally use differential 

notation and apply the total differentiation algorithm. However, 

strictly speaking some of the infinite differences should actually 

be interpreted as small discrete changes. 

Some properties offhand fl are useful in deriving comparative 

statics results. For reference, they are gathered together in 

Proposition 2. 

ProEosition 2: 

(1) fh is non decreasing in {p,y,k} 

(2) fh is non increasing in {F} 

(3) fl is non decreasing in {k} 

(4) fh is non increasing in {F,y} 

(5) Cf h + fl) is non decreasing in {k,p} 

(6) Cf h + fl) is non increasing in {y,F} 

Proof: 

Obvious. D 

The comparative statics results are now stated in Proposition 3. 
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Proposition 3: 

(1) Effects of y: 

(i) Nh and Gh are non-decreasing in y. 

(ii) N,e_ is non-increasing in y. 

(iii) The effect of yon p and G,e_ is indeterminate. 

(2) Effects of F: 
< f,e_Ffhp, -

Suppose that f 
lp(~) fhF 

Then 

(i) Nh and Gh are non-decreasing 

(ii) N,e_ and G,e_ are non-increasing 

As well it is always true that 

(iii) pis non-decreasing in F. 

(3) Effects of k: 

(i) pis non-increasing ink. 

(non increasing) 

(non decreasing) 

in F. 

in F. 

(ii) The effects of k on Nh, Gh, N,e_, and G,e_ are indeterminate. 

(4) Effects of N: 

Proof: 

(i) Nh and Gh are non-decreasing in N 

(ii) The effect of Non N,e_ and G,e_ is indeterminate. 

(iii) pis non-decreasing in N. 

See Appendix. D 
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Corollary 3-a: 

(i) Nh is non- increasing in Cl and f3. 

Nl is non-decreasing in Cl and f3. 

(ii) Nh is non-decreasing in Cl. 

Nl is non-increasing in Cl. 

Proof: 

(i) This follows from Proposition 3 - (1) and Proposition 1 - (3) 

and the definition of y. 

(ii) This follows from Proposition 3 - (1) and the definition of y. 

D 

These compar2tive statics can be best understood by first 

recasting (34) - (38) in a more traditional "supply equals demand" 

framework. The demand is N and is fixed. Supply is the number of high 

quality firms, Gh, times the size of high quality firms, k, plus the 

number of low quality firms, Gl, times the size of low quality firms, 

k/y. Long run equilibrium supply is thus kGh + (k/y)Gl. Market 

equilibrium occurs when 

k 
N = kfh(p,F,k,y) + yff(p,F,k .y). (46) 

It is equation (46) that determines market price. Then Gh' Gl, Nh 

and N0 are determined by 

Nh = kf h ( p, F, k, y) (4 7) 

Nl 
k 
yfl(p,F,k,y ) ( 48) 

Gh fh(p,F,k,y) (49) 

G,e_ = f,e_(p,F,k,y). (50) 
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Therefore, the effect of any parameter on price is determined solely 

by (46). The effect of any paraneter on the other variables, Nh, 

Nl' Gh' or Gl' is determined by two factors -- first, its effect on 

price and price's subsequent effect on the other variable and, second, 

the direct effect of the parameter on the variable through the 

appropriate equation of (47) - (50). For exan~le, we can write, 

based on (47) 

(51) 

The effect of Fon cquil~brium price is ap/aF as determined by (46). 

Then k (ofh/op) measures the effect of price on Nh. Finally, k(ofh/aF) 

measures the direct effect of Fon Nh. 

Effects of y: 

The effect of an increase of yon supply is ambiguous. 

When y increases, fh incre&ses and fl decreases. The total number of 

firms, fh + fl, decreases, but because more of them are the larger 

high quality firms, it is not clear whether kfh + (k/y)fl decreases 

or increases. Therefore the effect of yon equilibrium price is also 

ambiguous. If y increases supply, it decreases price; if y decreases 

1 . . . 6 supp y it increases price. 

Now consider the effect of yon the other four variables. 

We can divide the effect, coneeptually, into two parts: the direct 

effect of yon the variable and the indirect effect through changes 

in the equilibrium price. First consider the direct effect 

assume that price is constant. Now consider the number of firms, Gh 
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and Gl. The fact that Y goes up means that the relative size of high 

quality firms increases. Therefore every firm in the market finds it 

relatively more profitable to produce high quality goods and some firms 

which formerly produced low quality goods instead now produce high 

quality goods. Also, some firms which formerly found it profitable to 

be in the market as low quality producers now may find it unprofitable 

to be in the market at all. That is, when Y rises, the long run effect 

is to lower the size of low quality firms in absolute terms as well 

as relative to the size of high quality firms. Therefore some low 

quality firms may either begin producing high quality goods or leave 

the market entirely. 

Now consider the direct effect of yon Nh and Nt (i.e., 

still assume that pis constant.) Even if Gh and Gt remained constant, 

an increase in y means that both relative arrival and departure rates 

favor high quality firms more and therefore the relative size of high 

quality firms increases. This means that Nh increases and Nt decreases. 

The fact that Gh also goes up and Gt goes down amplifies this change. 

But p changes as well, to satisfy the equilibrium condition 

that supply equal demand. It can be shown that the indirect effects 

do not overwhelm the direct effects for Nh' Gh and Nt; the effect 

on Gt may be reversed. However, the equilibrium values of Nh and Nt 

are probably of most interest since these are the number of high and 

low quality goods sold. Proposition 3 therefore states that when Y 

increases, the number of high quality units being sold increases and 

the number of low quality units being sold decreases. Recall that Y 

is a measure of the extent to which reputation operates in the market. 
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Reputation includes two phenomena: the tendency for a higher quality 

firm to receive more repeat purchases and the tendency for a higher 

quality firm to receive more new arrivals through word-of-mout:Jh 

advertising. Both operate to affect relative firm size and y measures 

their joint effect. 

From Corollary 3-a, improving the constnner's ability to 

judge the quality of products and providing more information about the 

quality of all firms will, through their effect on y, increase Nh 

and decrease Nl. To the extent that advertising improves consumers' 

ability to judge and compare quality and to select new high quality 

firms, it should therefore result in a larger fraction of high quality 

products. 

Effects of F: 

The effect of an increase in the fixed costs of all firms 

on price is determinate. An increase in fixed costs does not change 

the relative profitability of high and low quality production, but 

it does make production in general less profitable. Therefore, the 

long run supply decreases and equilibrium price increases. 

Now consider the effect of increasing Fon the other four 

variables. The direct effect is to decrease all four, since firms 

of both types leave the industry. However, price then rises to bring 

supply back up to N and this also influences the four variables. 

The net effect on the number of each type of firm is therefore the 

sum of the effect from lowering F and then raising p so that total 

supply remains unchanged. 
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As price rises, all firms find production of high quality 

goods becoming more profitable relative to low quality goods. Therefore 

some existing firms in the market switch from production of low quality 

to high quality goods. However, because price rises there is an entry 

of firms producing both high and low quality goods. If this second 

factor is large enough, it is conceivable that as price goes up, the 

number of low quality firms as well as the number of high quality 

firms increases. 

Suppose, for a moment, that this is not the case -- that the 

number of low quality firms decreases when price rises. Then the net 

effect of Fis easy to sign. Raising F directly causes both Gh and 

Gt to drop. Then the compensating price rise causes further drops in 

Gt; however production returns to its original level and firm size is 

unchanged. Therefore Gh must have risen above its original level. 

In this case, an increase in fixed costs causes an increase in the 

number of high quality firms and a decrease in the number of low quality 

firms. Since F does not affect firm size, an increase in the number 

of consumers patronizing high quality firms and a decrease in the 

number of consumers patronizing low quality firms also results. 

Even if a price rise causes an increase in the number of 

low quality firms, the above result will still hold as long as an 

increase in price does not cause Gt to rise "too much." The initial 

increase in F causes both Gt and Gh to drop. The equilibrium adjustment 

of price upward then causes Gt and Gh to both rise. So long as the 

relative rise in Gf is exceeded by the relative rise in Gh, the result 

still holds. That is, when flp is positive we must have 



121 

f 
---1.E.< 
f iF 

(52) 

for an increase in F to cause an increase in the equilibrium values of 

Gh and Nh and a decrease in the equilibrium values of Gt and Ni. 

This condition is fairly plausible. For example suppose 

that entry and exit into the industry occur by low quality firms. 

That is, high quality firms are also the low cost, high profit firms. 

Section IV discussed copditions under which this might occur. Then 

fhF = 0 but fhp is positive due to "switchovers" by existing firms 

and the RHS of (52) is oo, However, the reverse results ~ay hold if 

an industry is such that low profit firms tend to be high quality 

producers and price rises cause very few switchovers from low to high 

quality but do cause entry of low quality firms. 

This analysis suggests that industry organizations may well 

promote product quality even if they engage in little or ineffective 

quality monitoring. To the extent that they create large fixed 

costs for members by requiring training or license fees, production 

of high quality goods becomes more attractive to members. Furthermore, 

to the extent that the organization is able to act like a monopolist, 

it will restrict entry and raise prices, which once again creates an 

indirect incentive to produce high quality goods. This is not to 

suggest that anti-competitive trade associations are necessarily social 

benefactors. It may well be that the social costs of such anti­

competitive actions outweigh the benefits of improved product quality. 

This is an empirical issue. The magnitude of the incentive for firms 
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to produce high quality goods created by license fees or training 

costs for various industries is readily determinable from cost data. 

It would be interesting to determine if industry association requirements 

actually tend to substantially alter members' incentives or rather 

merely create opportunity for monopoly profits. 

Effects of k: 

Most effects of changing capacity are indeterminate. When 

capacity is increased, long run supply shifts out so equilibrium price 

drops. 

Effects of N: 

When the number of consumers increases, equilibrium price 

of course rises. The effect of Non the other four variables 

Nh, Nl, Gh, Gl -- is totally through the effect of increasing price. 

Therefore the number of high quality firms and the number of consumers 

patronizing high quality firms increases. The effect of price on the numb e r 

of low quality firms is indeterminate for reasons previously discussed. 

VI CHOICE OF A RESERVATION PROBABILITY 

The consumer must decide how harsh a judge to be of his 

current firm when contemplating switching firms. The consumer would 

like to select some rule which tends to maximize his long run probability 

of patronizing a high quality firm. This goal is complicated by 

another factor -- search is costly. Therefore, the consumer might 

choose a rule involving less search than that which maximizes his 
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probability of patronizing a high quality firm in order to save on 

search costs. 

A more specific assumption about the process of consumer 

search for new firms is introduced in this section. Assume that 

consumers receive incomplete information from their friends and 

associates about the firms they patronize. In particular, consumers 

receive a judgment that the firm is either high quality or low quality 

as opposed to a detailed description of the friend's experience with 

a particular firm. A consumer can recommend either for or against 

his current firm when a ·fellow consumer makes an inquiry. He recom­

mends for it if he intends to patronize it again next period. He 

recommends against it if he intends to switch himself. 

This assumption probably becomes more reasonable when 

quality has many dimensions and is not easily summarized by any 

statistic. For example, the quality of a doctor involves a range of 

poorly measurable factors such as his diagnostic judgment, surgical 

competence, bedside manner, etc. The quality of many professional 

services has a number of dimensions. It may well be that in such 

a case the most often communicated piece of information is simply 

whether the firm is "good" or "bad." 

One other necessary condition for this assumption to be 

re~sonable is that consumers be relatively homogeneous, or at least 

that consumers be able to easily classify other consumers as to whether 

their tastes ar.e similar. In the extreme case, we could imagine a 

case where quality consists of a number of different factors valued 

differently by different consumers. Firms are "stochastically 
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identical" -- the fact that one consumer prefers firm 1 to firm 2 gives 

us no information about any other consumer's preferences. In this 

case, a positive or negative quality recommendation provides no 

information at all.
8 

The interest in analyzing this class of markets, as opposed 

to those where all available information is perfectly communicated, 

lies in the fact that an externality exists in the consumer's choice 

of how harsh a judge to be. When the consumer chooses a reservation 

probability he has an effect on those consumers who will use his 

judgment as a basis upon which to select a new firm. However, he 

does not take this into account when choosing a reservation probability . 

That is, there is an extra marginal benefit to choosing a higher 

reservation probability that the consumer ignores -- the benefit that 

other consumers receive from more reliable judgments. As a consequence 

the individually rational choice of a reservation probability is lower 

than the socially rational choice. 

To demonstrate the externality formalJv, assume that each 

consumer uses the following sort of rule for deciding when to leave 

a firm he patronizes. He chooses a reservation probability, q,9 

The consumer continues to patronize the sa~e firm until his estimate 

of the probability that the firm is high quality drops below q. Then 

he seeks out a new firm, possibly asking friends for recommendations. 

Recommendations are merely positive or negative. No actual probability 

estimate is conmlunicated. 

Consistent with the long run equilibrium orientation of this 

paper, we define an optimal reservation probability as the one which 
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maximizes the consumer's long run average expected value. To define 

the socially and individually rational reservation probability some 

notation must be introduced. We consider a particular consumer 

and label all variables associated with him with a"*"· Variables for 

the other consumers are identical and are denoted by the variable 

without a"*" We define a function W(q*,q) which yields the 

long run expected value to the particular consumer if he chooses q* 

and everyone else chooses q. The particular consumer chooses an 

individually ration~l value of q*. Let Q(q) denote the particular 

consumer's choice of q* given that everyone else chooses q. Then 

Q(q) satisfies 

W(Q(q),q) > max W(0,q). (5 3) 

e E ro,1J 

However, the particular consumer was chosen arbitrarily and consumers 

are alike. Therefore, the value of q that consumers choose satisfies 

q = Q(q). (54) 

The optimal level of q is the one such that the return to each consumer 

is maximized. That is, the optimal level of q satisfies 

W(q,q) > max W( 0,0). (55) 

e E: ro,1J 

The purpose of this section is to show that values of q which satisfy 

(54) are different, and in general smaller than, values of q which 

satisfy (55). 

To do this, W must be defined. The departure rates for any 

consumer are a function of his choice of a reservation probability. 

Therefore we can write for some functions ~hand ~l: 
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dh = ~h(q) 

dl = ~l(q) 

d* = ~h(q*) h 

d* = ~ (q*) 
l l 

(56) 

A crucial realization for the purposes of this section is that the 

relative arrival rate for the particular consumer, a*, depends on dh 

and dl but not dh or dl" The consumer's choice about which firm to 

patronize next period, given that he has left his old firm, depends 

what other consumers tell him about whether they intend to patronize 

their firms next period. This latter fact depends on dh and dl. 

Therefore so does a*. By composition with (56), a* is a function of 

q but not q*. Therefore we can write for some function, o, 

a* = o(q). (5 7) 

on 

An example may make this point clearer: Suppose that the consumer 

considers a firm by asking one of its patrons for a recommendation and 

accepts a firm as soon as he receives a positive recommendation. 

Suppose, as well, that the consumer has an equal ch3.nce of considering 

any firm. Then a* is 1 - dh/1 - dl. 

Costs of search for the consumer rise along with q* since 

a large reservation probability means the consumer will be departing 

from firms more often and thus searching mor5 often. Let S(q*) 

be the consumer's search costs. Let uh and u,e_ be, respectively, the 

value of a high and low qualitv product to every consumer. The 
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consumer now knows everything necessary to calculate an optimal 

reservation probability, except the long run probabilities of his 

patronizing a high quality finn or a low quality firm. Leth* and 

l* denote these quantities. 

Lemma 1: 

d*a*G 
h* = l h 

d*a*G ': + d~G l l h 
(58) 

l* 
dt(l - Gh) 

= 
dta*~ + dhGl 

(59) 

Proof: 

See Appendix. D 

From Section V, Gh and Glare generally functions of y and 

thus of q and q*. When Gh and Gl vary with the consumers' choice of q 

other externalities than the one identified at the start of this 

section could be identified based on the fact that the consumer does 

not consider the benefit that accrues to others when he generates a 

higher Gh through search. However, this is a more standard argument. 

The externality originating because recommendations as opposed to 

objective quality information are communicated seems more novel and 

is thus the one I consider. To avoid confusing this argument with 

externalities involved with Gh and Gl, I assume Gh and Glare 

10 constant. Therefore h* is a function of q and q* because d~ and 

d! depend on q* through (56) and because a* depends on q through (57). 

Therefore we can write for some function, 0, 
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h* = e(q*,q). (60) 

Now W(q*,q) can be defined. 

W(q*,q) = e(q*,q)uh + (1 - e(q*,q))ul - S(q*). (61) 

Assume that W(q*,q) is concave and differentiable in q* and that 

W(q,q) is concave and differentiable in q. We can now state the 

conclusion of this section. 

Proposition 4: 

Let x satisfy (54) and y satisfy (55). Then x # y so long 

as e
2

(x,x) # 0. Furthermore, if 0
2

(q,q) > 0 for every q, then x < y. 

Proof: 

See Appendix. D 

When the individual chooses a reservation probability, he 

does not consider the benefit he confers on others through providing 

recommendations. Tha t is, he ignores e
2

(q,q). Therefore so long as 

this benefit is non zero, he will in general make the wrong choice. 

It might be most reasonable to expect the relative arrival rate, a, 

to always grow with q. Then e
2 

is positive. This means that as 

consumers become harsher critics of firm performance they become 

relatively better at differentiating high quality firms from low 

quality firms. If this is the case, then the socially rational 

reservation probability is larger than the individually rational 
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probability. When the individual chooses a reservation probability, 

he does not consider the benefit he confers on others through 

providing recommendations, and thus chooses too low a level. If 02 

exhibits perverse behavior and becomes negative at some point, then 

the consumer may well be ignoring a negative externality and 

consequently choose q* too high. In either case, an externality 

exists which precludes achievement of a decentralized social optimum. 

Of course this externality becomes smaller to the extent 

that consumers are able to courrnunicate the actual estimated quality 

of their firm, as opposed to a positive or negative recommendation. 

This analysis therefore reinforces the policy recommendations of 

Wilde and Schwa.rtz (19 79), although for entirely different reasons. 

This suggests that the state should reduce the costs to 

consumers of comparing purchase alternatives. One way to 

achieve this is for the state to require more standardiza­

tion of the way in which firms quote prices and terms 

because such standardization would reduce the cost of 

comparison shopping. It also seems wise to remove barriers 

to private, voluntary standardization. Thus courts 

should not regard the use by a seller of a standard form 

contract as a factor which militates against enforcement 

of the contract, for such judicial conduct raises the 

cost to firms of creating standardized forms. Also, 

legislatures should consider relaxing antitrust 

enforcement to permit more voluntary standardization 

of the ways in which prices and terms are quoted. 

Also, to the extent that advertising generally increases the sophistica­

tion and awareness of all consumers, it may facilitate transfer of 

information among consumers. 
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VI CONCLUSION 

When consumers have difficulty in accurately evaluating 

the quality of a good or servic~ firms may contemplate staying in 

the market over the long run even though they misrepresent quality. 

"Reputation" provides an incentive for firms to produce high quality 

items. Through differential quit and arrival rates, higher quality 

firms tend to have more customers. The model seems to apply 

particularly well to professional services. Professional associations 

tend to severely limit information flow to the consumers they service. 

Three different factors suggest that this lowers the quality elasticity 

of demand and thus results in higher fractions of low quality firms 

and consumers patronizing them. One of the three factors depends on 

the observation that when transaction costs severely limit word-of-

mouth advertising an externality begins to be attached to the consumer's 

choice of whether or not to continue patronizing a firm. I believe 

this idea is new to the literature. 

The formal model in this paper resembles in some respects 

that of Schmalensee (1978), in which he investigates the relationship 

between advertising and product quality. Product quality is fixed 

in his model and advertising is the choice variable of the firms. 

It is natural to ask if Schmalensee's results are robust to the case 

where firms mav also choose product quality as in this paper's model. 

The other, more difficult, direction for research suggested by this 

paper concerns the relationship between price dispersion and product 

quality. This paper assumes that a single market price exists. 

Presumably another reward for establishing a reputation might be the 

ability to charge a higher price. 
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APPENDIX 

Proposition 1: 

(1) Consider a high quality firm's population of customers. There 

(2) 

are n customers who just arrived. 
1 

There are an average of Bhn 

customers who have been with the firm one period before. In 

t 
general there are an average of Bhn customers who have been with 

the firm t periods before. Therefore the firm's total number 

of customers is 

(A-1) 

Therefore the total number of consumers is nBh. If n customers 

arrive every period and the expected number of customers stays 

constant at nBh then the expected number of customers that leave 

each period is also n. That is, on average dh of the firm's t o tal 

customers leave each period. The case for a low quality firm 

is obviously similar. 

t t 
It is clearly sufficient to show that Bh 2_ Bl for every t. 

Choose any t ~n<l fi x it. Le t rh and fl be the rand om vec t or of 

t repetitions of, respectivel y , y h and Yz · 

(A-2) 

(A-3) 

Let 6n be {h,{}n. Therefore 6t is the range of rh and rl . Let 

t 
6 E 6 . We will write 6 = ( 61 , 62 , ... , 6t). Let ph and Pl be the 

random vectors of the first t probability estimates. 
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(A-5) 

(A-6) 

Based on (3), (4), (6), and (7), recursively define the function 

t t 
G : 6 -> [ 0 , 1 ] : 

(A-7) 

(A-8) 

Because of the monotonicity assumption (5), (8), (9), and (10), 

it is clear that G is also monotone. That is if o and o* E 6 and 

o. = h => o~ = h then 
l l 

G( o*) ~ c(o). 

(For two vectors x = (x
1

, ... ,xn) and y = (y1 , ... ,yn) in Rn we 

say that x ~ y if xi~ yi for every i = 1, ... ,n.) 

(A-9) 

Now let q be any vector in [O,l]t; q is the vector of reservation 

probabilities. 

(A-10) 

We want to prove that 

To do this, construct a set of random vectors {f°}7 . Each random 
i=O 

vector is at-tuple 

(A-12) 

where 
< i (A-13) 
> i. 
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By definition, r
0 

is r.l and rt i3 rh. Therefore, to prove (A-11) 

it is sufficient to show that for i=O, ... ,t-1 

(A-14) 

For notational convenience it is easiest to show this fact for i = 0. 

However, it will be clear that the method of proof is perfectly 

general. Rewrite the random vectors G(f1
) and G(f 0

) as a discrete 

combination of two random variables. 

(G(h,y.t,···•Y.t), with probability (1 - a) 

= tc(t,Yt • ···•Yt)' with probability a. 

= 
{

G(h, yt •·· ., y.l)' with probability S 
G(r 0

) 

G( t ,yt' ... ,yt), with probability (1 - S) 

Now define the following subsets of 6t-l_ 

H = {o E: 6 

L = {o E: 6 

N = {o E: 6 

It is clear from (A-9) 

t-1 

t-1 

t-1 

that 

G( h, o) ~ q /\ G(t, o) :J_ q} 

G(h, o) ~ q A G(l, cS ) > q } 

G(h, o) i q /\ G(t, o) i q } 

H, L, and N are disjoint and their 

(A-15) 

(A-16) 

(A-17) 

union 

is t-1 
6 . Finally, let 

t-1 
rt denote the random vector of (t-1)-triple 

of Yr 
t-1 

= (yt, Yt • ... ,yt ) (A-18) rt 
' I y 

t - 1 times 

Based on this notation, we can rewrite the LHS of (A-14) for i=O as 

(A-19) 
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We can rewrite the RHS of (A-14) for i = 0 as 

Bpr{r ;-1 } {rt-1 } ,{_ E H + Pr ,e_ EL • (A-20) 

Because B ~ 1 - a, (A-20) is less than or equal to (A-19). D 

Proposition 3: 

Totally differentiate the system of equations (39) - (43) to 

yield 

1 0 -k 0 0 dNh I 0 Gh 0 07 dF 

0 1 0 -k/y 0 dN,e 0 G,e_/Y -kG,e 0 dk 
2 y 

1 1 0 0 0 dGh = 0 0 0 1 dy 

0 0 1 0 -f dG,e_ . f hF f hk fhy 0 dN hp 

dp J !_ 0 0 0 1 -f Lfu f -tk f fy 0 fp 

(A-21) 

r ,, 
-k2 r 

d1 
k.: -kf kf kz 

hp lip -£ -f 0 Gh 0 0 
dNh /fp y fp y hp 

-k kfhp tf -k2 k2 
G/Y 

-kG 
dN,e_ -f -f -f 0 ,t 0 dk 

y fp y lp y lp y hp 
y2 1 

dGh = 
-£ -f f k -k k 0 0 0 1 dy kfh + 1 l hp hp hp -=yf ,tp -::;;fh l' y p . p 

ctG~ -f -f f ,tp -kflp kf hp 
f hF £ hk f 0 dN ,tp fp hy 

dp 
£ a f 0 -1 -1 +l -k k f,e_p - ,ty 

y 

(A-22) 



Therefore we have 

dNh/dy 

dN,e_/dy 

dGh/dy 

dG,e_/dy 

dp /dy 

dNh/dF 

dN,e_/ dF 

dGh/dF 

dG ,e_i dF 

dp /dF 

dNh/dk 

dN /dk 
,e__ 

dG/dk 

dG /dk 
l 

dp /dk 

1 
= 

k 
kfh + -f,e_ p y p 

1 =-----
k 

kfh + .=..:.t o p y .{..p 

1 =-----
kf + ~ 

hP Y R.P 
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2 k2G f 
k {f f f f } + t ·hp y hy lp - ly hp 2 

y 

k 
flyfhp} + 

kfhpGl 
- {fh f,e_ y y p 2 y 

(A-23) 

-k{f f - f lyf hp} + 
kf lp G ,e_ 

hy lp 2 y 

-k{f hy + f ,e__/Y} + 
kG,e_ 

2 y 

k 
y{fhFflp - f,e_Ffhp} (A-24) 

-k{fhFflp - flFfhp} 

-k{fhF + flF/ y} 

(A-2 5) 

G,e_ 
-ff..p{Gh + y + kfhk } + fhp {kf,e_k} 

G,e_ k 
-G h - y - kf hk - Y lk 
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dNh/dN kfhp 

dN,e/dN 1st 
y lp 

dGh/dN 1 
fhp (A-26) = k 

kfh + -=fl dGl/dN p y p 
flp 

dp/dN 
1 

Now a number of terms need to be signed to prove the Proposition. 

I will list each term and its sign as a claim and then prove it. 

Claim 1: 

Proof: 

kf + ~ 0 
hp / -lp > • 

By Proposition 2 - (1), fh > 0. 
p -

By Proposition 2 - (5) fh + f 0 > 0. 
p ,t_p -

As well, y ~ 1. 

Therefore 

kf + ~ > ~ + ~ 
hp y lp - y hp y fp 

> o. 

Claim 2: fh f 0 - f 0 fh > 0. y ,t_p ,{._y p -

(A-27) 

□ 
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Proof: 

By Proposition 2, fh > 0 and fh + f 0 > 0. Therefore 
p - p ~p 

either lfhpl ~ jflpl or flp > 0 is true. 

By Proposition 2, f~, > 0, f 0. < p, and fh + f 0 < 0. 
,q - ~y - y ~y -

Therefore I fly I ~ If hy I • 

Suppose that jfhpl > !tlpl. Then 

I f hp I > I f lp I 

I fly I > I f hy I 

(A-28) 

Since -fh f 0 > 0, Claim 2 is true. Now suppose that f 0 > 0. Then 
p ~y - ~p -

Claim 2 is clearly true because both terms in the sum are non negative. 

D 

Claim 3: 

Proof: 

The proof is similar to that of Claim 2. D 

Proposition 3 now follows directly. D 

Lemma 1: 

Leth be the probability that the consumer patronizes a high 
t 

quality firm at time t. The consumer's probability of leaving a high 

quality firm is dt, His probability of leaving a low quality firm is 

dl· Given that he leaves his current firm, his probability of arriving 

at a high quality firm is a*Gh/(Gl + a*Gh) and at a low quality firm 

is c
1

/(Gl + a*Gh). Therefore, we can write 
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(A-29) 

This Markov process converges to h*. The value for l* can be directly 

calculated in the same fashion or can simply be calculated by subtracting 

h* from 1. D 

Proposition 4: 

The solution to (54) satisfies 

(A-30) 

The solution to (55) satisfies 

(A-31) 

These are different so long as e
2

(x,x) # 0. By assumption the LHS 

of (A-30) slopes down. Therefore if e
2

(q,q) is positive for every q, 

the LHS of (55) intersects the axis at a point to the right of x. 

D 
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FOOTNOTES 

1. As explained in the introduction, this mathematics can also be 

interpreted to model a situation where a firm attempting to 

produce high (low) quality goods does not have complete control 

over the process and thus sometimes produces low (high) quality 

goods. Then the assumption that a± B < 1 means that a firm 

attempting to produce high quality goods is more likely to produce 

high quality goods than is a firm attempting to produce low quality 

goods. 

2. It is being assumed that firm size does not affect relative 

arrival rates. Nelson (1970) has correctly pointed out that 

larger firms might be better able to establish a reputation for 

a number of reasons. Such a modification should not substantially 

change the analysis. 

3. Fixed costs are written as F + F. instead of merely as F. so that 
l l 

the parameter F can be varied for comparative statics. 

4. Schmalensee (1978) also uses this objective function to derive 

his comparative statics. 

5. As a convention, the firm chooses to produce when the best production 

process yields zero profits and chooses to produce high quality when 
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production of either high or low quality yields identical non­

negative profits. 

6. This result depends on the supply curve sloping upward in price. 

This is proven in the Appendix in the proof to Proposition 3 

under Claim 1. 

7. Recall the discussion surrounding equation (29) concluded that 

the profits from high quality production relative to low quality 

production rise as price rises. 

8. Satterthwaite (1979) considers such a model. Not surprisingly, 

he models information transfer as an exchange of facts about the 

specific aspects of a firm's quality. Satterthwaite also allows 

parties to exchange secondhand information and to possess memories 

of previous exchanges. He can manage such an elaborate model 

because it is not necessary for him to consider explicitly the 

nature of the information transferred, only the amount. This is 

a fruitful area for further research. 

9. In previous sections q was allowed to depend on t. A reading of 

Rubinstein (1979) suggests that the optimal reservation probability 

will vary with t. For this section it is easier to analyze the 

optimal choice of the consumer if the domain is the real line. 

Instead of simply assuming the reservation probability is constant 

over time, we could view the consumer as already having performed 
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a partial optimization. Let q be associated with the best policy 

in the class of policies whose average is q. 

10. The simplifying assumption is not that consumers assume Gh and 

Gl to be constant when choosing a value of q. It is reasonable 

for consumers to exhibit behavior of this sort. This is similar 

to the behavior of firms assumed in Section III -- they assume 

their actions do not affect relative firm size. Both types of 

behavior derive from the fact that individual agents are a very 

small part of the In?rket and the assumption bf Nash behavior. 

The simplifying assumption being made in this section involves 

calculation of the optimal level of q. There are actually two 

separate issues involved in determining whether consumers choose 

an optimal level of q. One is whether the non-cooperative choice 

of q by a consumer adequately takes into account the benefit that 

he confers on all other consumers by changing Gh and c
1

. The 

other is whether non-cooperative choice of q by a consumer 

adequately takes into account the benefit that he confers on all 

other consumers through the recommendations he gives to them. 

I isolate the second issue by assuming that Gh and Glare constant 

when calculating an optimal level of q with which to compare the 

consumer's choice. It seems intuitive that the first factor 

would reinforce the second -- the optimal level of q is higher 

and involves more search than the chosen level. However, I have 

formally only analyzed the second factor. 
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