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Why: 

• Widely-applicable, robust model of fairness 

• Connects to well-known economic anomalies 

Two main parts: 

1. Experimental survey of descriptive fairness attitudes 

2. Implications of the model



Reference Transactions
Fairness is evaluated in terms of changes relative to some 
reference transaction (the status quo, the usual transaction)
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 plicit contract: Firms that behave unfairly
 are punished in the long run. A more radical
 assumption is that some firms apply fair
 policies even in situations that preclude en-
 forcement- this is the view of the lay public,
 as shown in a later section of this paper.

 If considerations of fairness do restrict the
 actions of profit-seeking firms, economic
 models might be enriched by a more detailed
 analysis of this constraint. Specifically, the
 rules that govern public perceptions of fair-
 ness should identify situations in which some
 firms will fail to exploit apparent opportuni-
 ties to increase their profits. Near-rationality
 theory (Akerlof and Janet Yellen, 1985) sug-
 gests that such failures to maximize by a
 significant number of firms in a market can
 have large aggregate effects even in the pres-
 ence of other firms that seek to take ad-
 vantage of all available opportunities. Rules
 of fairness can also have significant eco-
 nomic effects through the medium of regu-
 lation. Indeed, Edward Zajac (forthcoming)
 has inferred general rules of fairness from
 public reactions to the behavior of regulated
 utilities.

 The present research uses household sur-
 veys of public opinions to infer rules of
 fairness for conduct in the market from
 evaluations of particular actions by hypo-
 thetical firms.' The study has two main ob-
 jectives: (i) to identify community standards
 of fairness that apply to price, rent, and
 wage setting by firms in varied circum-
 stances; and (ii) to consider the possible
 implications of the rules of fairness for
 market outcomes.

 The study was concerned with scenarios in
 which a firm (merchant, landlord, or em-
 ployer) makes a pricing or wage-setting de-
 cision that affects the outcomes of one or
 more transactors (customers, tenants, or em-

 ployees). The scenario was read to the par-
 ticipants, who evaluated the fairness of the
 action as in the following example:

 Question 1. A hardware store has been sell-
 ing snow shovels for $15. The morning after
 a large snowstorm, the store raises the price
 to $20. Please rate this action as:

 Completely Fair Acceptable
 Unfair Very Unfair

 The two favorable and the two unfavor-
 able categories are grouped in this report to
 indicate the proportions of respondents who
 judged the action acceptable or unfair. In
 this example, 82 percent of respondents (N
 =107) considered it unfair for the hardware
 store to take advantage of the short-run in-
 crease in demand associated with a blizzard.

 The approach of the present study is purely
 descriptive. Normative status is not claimed
 for the generalizations that are described as
 "rules of fairness," and the phrase "it is
 fair" is simply an abbreviation for "a sub-
 stantial majority of the population studied
 thinks it fair." The paper considers in turn
 three determinants of fairness judgments:
 the reference transaction, the outcomes to
 the firm and to the transactors, and the
 occasion for the action of the firm. The final
 sections are concerned with the enforcement
 of fairness and with economic phenomena
 that the rules of fairness may help explain.

 I. Reference Transactions

 A central concept in analyzing the fairness
 of actions in which a firm sets the terms of
 future exchanges is the reference transaction,
 a relevant precedent that is characterized by
 a reference price or wage, and by a positive
 reference profit to the firm. The treatment is
 restricted to cases in which the fairness of
 the reference transaction is not itself in
 question.

 The main findings of this research can be
 summarized by a principle of dual entitle-
 ment, which governs community standards
 of fairness: Transactors have an entitlement
 to the terms of the reference transaction and
 firms are entitled to their reference profit. A
 firm is not allowed to increase its profits by

 'Data were collected between May 1984 and July
 1985 in telephone surveys of randomly selected resi-
 dents of two Canadian metropolitan areas: Toronto and
 Vancouver. Equal numbers of adult female and male
 respondents were interviewed for about ten minutes in
 calls made during evening hours. No more than five
 questions concerned with fairness were included in any
 interview, and contrasting questions that were to be
 compared were never put to the same respondents.
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 arbitrarily violating the entitlement of its
 transactors to the reference price, rent or
 wage (Max Bazerman, 1985; Zajac, forth-
 coming). When the reference profit of a firm
 is threatened, however, it may set new terms
 that protect its profit at transactors' expense.

 Market prices, posted prices, and the his-
 tory of previous transactions between a firm
 and a transactor can serve as reference trans-
 actions. When there is a history of similar
 transactions between firm and transactor, the
 most recent price, wage, or rent will be
 adopted for reference unless the terms of the
 previous transaction were explicitly tem-
 porary. For new transactions, prevailing
 competitive prices or wages provide the nat-
 ural reference. The role of prior history in
 wage transactions is illustrated by the fol-
 lowing pair of questions:

 Question 2A. A small photocopying shop
 has one employee who has worked in the
 shop for six months and earns $9 per hour.
 Business continues to be satisfactory, but a
 factory in the area has closed and unemploy-
 ment has increased. Other small shops have
 now hired reliable workers at $7 an hour to
 perform jobs similar to those done by the
 photocopy shop employee. The owner of the
 photocopying shop reduces the employee's
 wage to $7.

 (N = 98) Acceptable 17% Unfair 83%

 Question 2B. A small photocopying shop has
 one employee... [as in Question 2A]... The
 current employee leaves, and the owner de-
 cides to pay a replacement $7 an hour.

 (N = 125) Acceptable 73% Unfair 27%

 The current wage of an employee serves as
 reference for evaluating the fairness of fu-
 ture adjustments of that employee's wage
 but not necessarily for evaluating the fair-
 ness of the wage paid to a replacement. The
 new worker does not have an entitlement to
 the former worker's wage rate. As the follow-
 ing question shows, the entitlement of an
 employee to a reference wage does not carry
 over to a new labor transaction, even with
 the same employer:

 Question 3. A house painter employs two
 assistants and pays them $9 per hour. The

 painter decides to quit house painting and
 go into the business of providing landscape
 services, where the going wage is lower. He
 reduces the workers' wages to $7 per hour
 for the landscaping work.

 (N = 94) Acceptable 63% Unfair 37%

 Note that the same reduction in wages
 that is judged acceptable by most respon-
 dents in Question 3 was judged unfair by 83
 percent of the respondents to Question 2A.

 Parallel results were obtained in questions
 concerning residential tenancy. As in the
 case of wages, many respondents apply dif-
 ferent rules to a new tenant and to a tenant
 renewing a lease. A rent increase that is
 judged fair for a new lease may be unfair for
 a renewal. However, the circumstances un-
 der which the rules of fairness require land-
 lords to bear such opportunity costs are nar-
 rowly defined. Few respondents consider it
 unfair for the landlord to sell the accom-
 modation to another landlord who intends
 to raise the rents of sitting tenants, and even
 fewer believe that a landlord should make
 price concessions in selling an accommoda-
 tion to its occupant.

 The relevant reference transaction is not
 always unique. Disagreements about fairness
 are most likely to arise when alternative
 reference transactions can be invoked, each
 leading to a different assessment of the par-
 ticipants' outcomes. Agreement on general
 principles of fairness therefore does not pre-
 clude disputes about specific cases (see al-
 so Zajac, forthcoming). When competitors
 change their price or wage, for example, the
 current terms set by the firm and the new
 terms set by competitors define alternative
 reference transactions. Some people will
 consider it unfair for a firm not to raise its
 wages when competitors are increasing theirs.
 On the other hand, price increases that are
 not justified by increasing costs are judged
 less objectionable when competitors have led
 the way.

 It should perhaps be emphasized that the
 reference transaction provides a basis for
 fairness judgments because it is normal, not
 necessarily because it is just. Psychological
 studies of adaptation suggest that any stable
 state of affairs tends to become accepted
 eventually, at least in the sense that alterna-
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Because they are about changes rather than end outcomes, 
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 tives to it no longer readily come to mind.
 Terms of exchange that are initially seen as
 unfair may in time acquire the status of a
 reference transaction. Thus, the gap between
 the behavior that people consider fair and
 the behavior that they expect in the market-
 place tends to be rather small. This was
 confirmed in several scenarios, where differ-
 ent samples of respondents answered the
 two questions: "What does fairness require?"
 and " What do you think the firm would
 do?" The similarity of the answers suggests
 that people expect a substantial level of con-
 formity to community standards-and also
 that they adapt their views of fairness to the
 norms of actual behavior.

 II. The Coding of Outcomes

 It is a commonplace that the fairness of an
 action depends in large part on the signs of
 its outcomes for the agent and for the indi-
 viduals affected by it. The cardinal rule of
 fair behavior is surely that one person should
 not achieve a gain by simply imposing an
 equivalent loss on another.

 In the present framework, the outcomes to
 the firm and to its transactors are defined as
 gains and losses in relation to the reference
 transaction. The transactor's outcome is sim-
 ply the difference between the new terms set
 by the firm and the reference price, rent, or
 wage. The outcome to the firm is evaluated
 with respect to the reference profit, and in-
 corporates the effect of exogenous shocks
 (for example, changes in wholesale prices)
 which alter the profit of the firm on a trans-
 action at the reference terms. According to
 these definitions, the outcomes in the snow
 shovel example of Question 1 were a $5 gain
 to the firm and a $5 loss to the representa-
 tive customer. However, had the same price
 increase been induced by a $5 increase in the
 wholesale price of snow shovels, the outcome
 to the firm would have been nil.

 The issue of how to define relevanit out-
 comes takes a similar form in studies of
 individuals' preferences and of judgments of
 fairness. In both domains, a descriptive anal-
 ysis of people's judgments and choices in-
 volves rules of naive accounting that diverge
 in major ways from the standards of ratio-
 nality assumed in economic analysis. People

 commonly evaluate outcomes as gains or
 losses relative to a neutral reference point
 rather than as endstates (Kahneman and
 Amos Tversky, 1979). In violation of norma-
 tive standards, they are more sensitive to
 out-of-pocket costs than to opportunity costs
 and more sensitive to losses than to foregone
 gains (Kahneman and Tversky, 1984; Thaler,
 1980). These characteristics of evaluation
 make preferences vulnerable to framing ef-
 fects, in which inconsequential variations in
 the presentation of a choice problem affect
 the decision (Tversky and Kahneman, 1986).

 The entitlements of firms and transactors
 induce similar asymmetries between gains
 and losses in fairness judgments. An action
 by a firm is more likely to be judged unfair if
 it causes a loss to its transactor than if it
 cancels or reduces a possible gain. Similarly,
 an action by a firm is more likely to be
 judged unfair if it achieves a gain to the firm
 than if it averts a loss. Different standards
 are applied to actions that are elicited by
 the threat of losses or by an opportunity
 to improve on a positive reference profit
 -a psychologically important distinction
 which is usually not represented in economic
 analysis.

 Judgments of fairness are also susceptible
 to framing effects, in which form appears to
 overwhelm substance. One of these framing
 effects will be recognized as the money illu-
 sion, illustrated in the following questions:

 Question 4A. A company is making a small
 profit. It is located in a community experi-
 encing a recession with substantial unem-
 ployment but no inflation. There are many
 workers anxious to work at the company.
 The company decides to decrease wages and
 salaries 7% this year.

 (N = 125) Acceptable 38% Unfair 62%

 Question 4B....with substantial unemploy-
 ment and inflation of 12% ... The company
 decides to increase salaries only 5% this year.

 (N = 129) Acceptable 78% Unfair 22%

 Although the real income change is ap-
 proximately the same in the two problems,
 the judgments of fairness are strikingly dif-
 ferent. A wage cut is coded as a loss and
 consequently judged unfair. A nominal raise
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 which does not compensate for inflation is
 more acceptable because it is coded as a gain
 to the employee, relative to the reference
 wage.

 Analyses of individual choice suggest that
 the disutility associated with an outcome
 that is coded as a loss may be greater than
 the disutility of the same objective outcome
 when coded as the elimination of a gain.
 Thus, there may be less resistance to the
 cancellation of a discount or bonus than to
 an equivalent price increase or wage cut. As
 illustrated by the following questions, the
 same rule applies as well to fairness judg-
 ments.

 Question SA. A shortage has developed for a
 popular model of automobile, and customers
 must now wait two months for delivery. A
 dealer has been selling these cars at list
 price. Now the dealer prices this model at
 $200 above list price.

 (N = 130) Acceptable 29% Unfair 71%

 Question B..... A dealer has been selling
 these cars at a discount of $200 below list
 price. Now the dealer sells this model only at
 list price.

 (N = 123) Acceptable 58% Unfair 42%

 The significant difference between the re-
 sponses to Questions SA and SB (chi-
 squared = 20.91) indicates that the $200 price
 increase is not treated identically in the two
 problems. In Question 5A the increase is
 clearly coded as a loss relative to the unam-
 biguous reference provided by the list price.
 In Question SB the reference price is
 ambiguous, and the change can be coded
 either as a loss (if the reference price is the
 discounted price), or as the elimination of a
 gain (if the reference price is the list price).
 The relative leniency of judgments in Ques-
 tion 5B suggests that at least some respon-
 dents adopted the latter frame. The follow-
 ing questions illustrate the same effect in the
 case of wages:

 Question 6A. A small company employs
 several people. The workers' incomes have
 been about average for the community. In
 recent months, business for the company has

 not increased as it had before. The owners
 reduce the workers' wages by 10 percent for
 the next year.

 (N =100) Acceptable 39% Unfair 61%

 Question 6B. A small company employs
 several people. The workers have been re-
 ceiving a 10 percent annual bonus each year
 and their total incomes have been about
 average for the community. In recent months,
 business for the company has not increased
 as it had before. The owners eliminate the
 workers' bonus for the year.

 (N = 98) Acceptable 80% Unfair 20%

 III. Occasions for Pricing Decisions

 This section examines the rules of fairness
 that apply to three classes of occasions in
 which a firm may reconsider the terms that it
 sets for exchanges. (i) Profit reductions, for
 example, by rising costs or decreased de-
 mand for the product of the firm. (ii) Profit
 increases, for example, by efficiency gains or
 reduced costs. (iii) Increases in market power,
 for example, by temporary excess demand
 for goods, accommodations or jobs.

 A. Protecting Profit

 A random sample of adults contains many
 more customers, tenants, and employees than
 merchants, landlords, or employers. Never-
 theless, most participants in the surveys
 clearly consider the firm to be entitled to its
 reference profit: They would allow a firm
 threatened by a reduction of its profit below
 a positive reference level to pass on the
 entire loss to its transactors, without com-
 promising or sharing the pain. By large
 majorities, respondents endorsed the fairness
 of passing on increases in wholesale costs, in
 operating costs, and in the costs associated
 with a rental accommodation. The following
 two questions illustrate the range of situa-
 tions to which this rule was found to apply.

 Question 7. Suppose that, due to a transpor-
 tation mixup, there is a local shortage of
 lettuce and the wholesale price has in-
 creased. A local grocer has bought the usual
 quantity of lettuce at a price that is 30 cents
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 III. Occasions for Pricing Decisions

 This section examines the rules of fairness
 that apply to three classes of occasions in
 which a firm may reconsider the terms that it
 sets for exchanges. (i) Profit reductions, for
 example, by rising costs or decreased de-
 mand for the product of the firm. (ii) Profit
 increases, for example, by efficiency gains or
 reduced costs. (iii) Increases in market power,
 for example, by temporary excess demand
 for goods, accommodations or jobs.

 A. Protecting Profit

 A random sample of adults contains many
 more customers, tenants, and employees than
 merchants, landlords, or employers. Never-
 theless, most participants in the surveys
 clearly consider the firm to be entitled to its
 reference profit: They would allow a firm
 threatened by a reduction of its profit below
 a positive reference level to pass on the
 entire loss to its transactors, without com-
 promising or sharing the pain. By large
 majorities, respondents endorsed the fairness
 of passing on increases in wholesale costs, in
 operating costs, and in the costs associated
 with a rental accommodation. The following
 two questions illustrate the range of situa-
 tions to which this rule was found to apply.

 Question 7. Suppose that, due to a transpor-
 tation mixup, there is a local shortage of
 lettuce and the wholesale price has in-
 creased. A local grocer has bought the usual
 quantity of lettuce at a price that is 30 cents
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 which does not compensate for inflation is
 more acceptable because it is coded as a gain
 to the employee, relative to the reference
 wage.

 Analyses of individual choice suggest that
 the disutility associated with an outcome
 that is coded as a loss may be greater than
 the disutility of the same objective outcome
 when coded as the elimination of a gain.
 Thus, there may be less resistance to the
 cancellation of a discount or bonus than to
 an equivalent price increase or wage cut. As
 illustrated by the following questions, the
 same rule applies as well to fairness judg-
 ments.

 Question SA. A shortage has developed for a
 popular model of automobile, and customers
 must now wait two months for delivery. A
 dealer has been selling these cars at list
 price. Now the dealer prices this model at
 $200 above list price.

 (N = 130) Acceptable 29% Unfair 71%

 Question B..... A dealer has been selling
 these cars at a discount of $200 below list
 price. Now the dealer sells this model only at
 list price.

 (N = 123) Acceptable 58% Unfair 42%

 The significant difference between the re-
 sponses to Questions SA and SB (chi-
 squared = 20.91) indicates that the $200 price
 increase is not treated identically in the two
 problems. In Question 5A the increase is
 clearly coded as a loss relative to the unam-
 biguous reference provided by the list price.
 In Question SB the reference price is
 ambiguous, and the change can be coded
 either as a loss (if the reference price is the
 discounted price), or as the elimination of a
 gain (if the reference price is the list price).
 The relative leniency of judgments in Ques-
 tion 5B suggests that at least some respon-
 dents adopted the latter frame. The follow-
 ing questions illustrate the same effect in the
 case of wages:

 Question 6A. A small company employs
 several people. The workers' incomes have
 been about average for the community. In
 recent months, business for the company has

 not increased as it had before. The owners
 reduce the workers' wages by 10 percent for
 the next year.

 (N =100) Acceptable 39% Unfair 61%

 Question 6B. A small company employs
 several people. The workers have been re-
 ceiving a 10 percent annual bonus each year
 and their total incomes have been about
 average for the community. In recent months,
 business for the company has not increased
 as it had before. The owners eliminate the
 workers' bonus for the year.

 (N = 98) Acceptable 80% Unfair 20%

 III. Occasions for Pricing Decisions

 This section examines the rules of fairness
 that apply to three classes of occasions in
 which a firm may reconsider the terms that it
 sets for exchanges. (i) Profit reductions, for
 example, by rising costs or decreased de-
 mand for the product of the firm. (ii) Profit
 increases, for example, by efficiency gains or
 reduced costs. (iii) Increases in market power,
 for example, by temporary excess demand
 for goods, accommodations or jobs.

 A. Protecting Profit

 A random sample of adults contains many
 more customers, tenants, and employees than
 merchants, landlords, or employers. Never-
 theless, most participants in the surveys
 clearly consider the firm to be entitled to its
 reference profit: They would allow a firm
 threatened by a reduction of its profit below
 a positive reference level to pass on the
 entire loss to its transactors, without com-
 promising or sharing the pain. By large
 majorities, respondents endorsed the fairness
 of passing on increases in wholesale costs, in
 operating costs, and in the costs associated
 with a rental accommodation. The following
 two questions illustrate the range of situa-
 tions to which this rule was found to apply.

 Question 7. Suppose that, due to a transpor-
 tation mixup, there is a local shortage of
 lettuce and the wholesale price has in-
 creased. A local grocer has bought the usual
 quantity of lettuce at a price that is 30 cents
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 per head higher than normal. The grocer
 raises the price of lettuce to customers by 30
 cents per head.

 (N =101) Acceptable 79% Unfair 21%

 Question 8. A landlord owns and rents out a
 single small house to a tenant who is living
 on a fixed income. A higher rent would
 mean the tenant would have to move. Other
 small rental houses are available. The land-
 lord's costs have increased substantially over
 the past year and the landlord raises the rent
 to cover the cost increases when the tenant's
 lease is due for renewal.

 (N = 151) Acceptable 75% Unfair 25%

 The answers to the last question, in par-
 ticular, indicate that it is acceptable for firms
 to protect themselves from losses even when
 their transactors suffer substantial incon-
 venience as a result. The rules of fairness
 that yield such judgments do not correspond
 to norms of charity and do not reflect dis-
 tributional concerns.

 The attitude that permits the firm to pro-
 tect a positive reference profit at the transac-
 tors' expense applies to employers as well as
 to merchants and landlords. When the profit
 of the employer in the labor transaction falls
 below the reference level, reductions of even
 nominal wages become acceptable. The next
 questions illustrate the strong effect of this
 variable.

 Question 9A. A small company employs
 several workers and has been paying them
 average wages. There is severe unemploy-
 ment in the area and the company could
 easily replace its current employees with good
 workers at a lower wage. The company has
 been making money. The owners reduce the
 current workers' wages by 5 percent.

 (N = 195) Acceptable 23% Unfair 77%

 Question 9B.... The company has been los-
 ing money. The owners reduce the current
 workers' wages by 5 percent.

 (N = 195) Acceptable 68% Unfair 32%

 The effect of firm profitability was studied
 in greater detail in the context of a scenario
 in which Mr. Green, a gardener who em-

 ploys two workers at $7 an hour, learns that
 other equally competent workers are willing
 to do the same work for $6 an hour. Some
 respondents were told that Mr. Green's busi-
 ness was doing well, others were told that it
 was doing poorly. The questions, presented
 in open format, required respondents to state
 "what is fair for Mr. Green to do in this
 situation," or "what is your best guess about
 what Mr. Green would do...." The informa-
 tion about the current state of the business
 had a large effect. Replacing the employees
 or bargaining with them to achieve a lower
 wage was mentioned as fair by 67 percent of
 respondents when business was said to be
 poor, but only by 25 percent of respondents
 when business was good. The proportion
 guessing that Mr. Green would try to reduce
 his labor costs was 75 percent when he was
 said to be doing poorly, and 49 percent
 when he was said to be doing well. The
 differences were statistically reliable in both
 cases.

 A firm is only allowed to protect itself at
 the transactor's expense against losses that
 pertain directly to the transaction at hand.
 Thus, it is unfair for a landlord to raise the
 rent on an accommodation to make up for
 the loss of another source of income. On the
 other hand, 62 percent of the respondents
 considered it acceptable for a landlord to
 charge a higher rent for apartments in one of
 two otherwise identical buildings, because a
 more costly foundation had been required in
 the construction of that building.

 The assignment of costs to specific goods
 explains why it is generally unfair to raise
 the price of old stock when the pnrce of new
 stock increases:

 Question 10. A grocery store has several
 months supply of peanut butter in stock
 which it has on the shelves and in the
 storeroom. The owner hears that the whole-
 sale price of peanut butter has increased and
 immediately raises the price on the current
 stock of peanut butter.

 (N =147) Acceptable 21% Unfair 79%

 The principles of naive accounting ap-
 parently include a FIFO method of inven-
 tory cost allocation.
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 B. The Allocation of Gains

 The data of the preceding section could be
 interpreted as evidence for a cost-plus rule
 of fair pricing, in which the supplier is ex-
 pected to act as a broker in passing on
 marked-up costs (Okun). A critical test of
 this possible rule arises when the supplier's
 costs diminish: A strict cost-plus rule would
 require prices to come down accordingly. In
 contrast, a dual-entitlement view suggests
 that the firm is only prohibited from increas-
 ing its profit by causing a loss to its transac-
 tors. Increasing profits by retaining cost re-
 ductions does not violate the transactors'
 entitlement and may therefore be acceptable.

 The results of our previous study (1986)
 indicated that community standards of fair-
 ness do not in fact restrict firms to the
 reference profit when their costs diminish, as
 a cost-plus rule would require. The questions
 used in these surveys presented a scenario of
 a monopolist supplier of a particular kind of
 table, who faces a $20 reduction of costs on
 tables that have been selling for $150. The
 respondents were asked to indicate whether
 "fairness requires" the supplier to lower the
 price, and if so, by how much. About one-half
 of the survey respondents felt that it was
 acceptable for the supplier to retain the en-
 tire benefit, and less than one-third would
 require the supplier to reduce the price by
 $20, as a cost-plus rule dictates. Further, and
 somewhat surprisingly, judgments of fairness
 did not reliably discriminate between pri-
 mary producers and middlemen, or between
 savings due to lower input prices and to
 improved efficiency.

 The conclusion that the rules of fairness
 permit the seller to keep part or all of any
 cost reduction was confirmed with the sim-
 pler method employed in the present study.

 Question IIA. A small factory produces ta-
 bles and sells all that it can make at $200
 each. Because of changes in the price of
 materials, the cost of making each table has
 recently decreased by $40. The factory re-
 duces its price for the tables by $20.

 (N = 102) Acceptable 79% Unfair 21%

 Question I B. .... the cost of making each
 table has recently decreased by $20. The

 factory does not change its price for the
 tables.

 (N = 100) Acceptable 53% Unfair 47%

 The even division of opinions on Question
 11B confirms the observations of the previ-
 ous study. In conjunction with the results of
 the previous section, the findings support a
 dual-entitlement view: the rules of fairness
 permit a firm not to share in the losses that
 it imposes on its transactors, without impos-
 ing on it an unequivocal duty to share its
 gains with them.

 C. Exploitation of Increased Market Power

 The market power of a firm reflects the
 advantage to the transactor of the exchange
 which the firm offers, compared to the trans-
 actor's second-best alternative. For example,
 a blizzard increases the surplus associated
 with the purchase of a snow shovel at the
 regular price, compared to the alternatives of
 buying elsewhere or doing without a shovel.
 The respondents consider it unfair for the
 hardware store to capture any part of the
 increased surplus, because such an action
 would violate the customer's entitlement to
 the reference price. Similarly, it is unfair for
 a firm to exploit an excess in the supply of
 labor to cut wages (Question 2A), because
 this would violate the entitlement of em-
 ployees to their reference wage.

 As shown by the following routine exam-
 ple, the opposition to exploitation of short-
 ages is not restricted to such extreme cir-
 cumstances:

 Question 12. A severe shortage of Red Deli-
 cious apples has developed in a community
 and none of the grocery stores or produce
 markets have any of this type of apple on
 their shelves. Other varieties of apples are
 plentiful in all of the stores. One grocer
 receives a single shipment of Red Delicious
 apples at the regular wholesale cost and raises
 the retail price of these Red Delicious apples
 by 25% over the regular price.

 (N = 102) Acceptable 37% Unfair 63%

 Raising prices in response to a shortage is
 unfair even when close substitutes are read-
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 ily available. A similar aversion to price ra-
 tioning held as well for luxury items. For
 example, a majority of respondents thought
 it unfair for a popular restaurant to impose a
 $5 surcharge for Saturday night reservations.

 Conventional economic analyses assume
 as a matter of course that excess demand for
 a good creates an opportunity for suppliers
 to raise prices, and that such increases will
 indeed occur. The profit-seeking adjustments
 that clear the market are in this view as
 natural as water finding its level-and as
 ethically neutral. The lay public does not
 share this indifference. Community stan-
 dards of fairness effectively require the firm
 to absorb an opportunity cost in the pres-
 ence of excess demand, by charging less than
 the clearing price or paying more than the
 clearing wage.

 As might be expected from this analysis, it
 is unfair for a firm to take advantage of an
 increase in its monopoly power. Respon-
 dents were nearly unanimous in condemning
 a store that raises prices when its sole com-
 petitor in a community is temporarily forced
 to close. As shown in the next question, even
 a rather mild exploitation of monopoly power
 is considered unfair.

 Question 13. A grocery chain has stores in
 many communities. Most of them face com-
 petition from other groceries. In one com-
 munity the chain has no competition. Al-
 though its costs and volume of sales are the
 same there as elsewhere, the chain sets prices
 that average 5 percent higher than in other
 communities.

 (N = 101) Acceptable 24% Unfair 76%

 Responses to this and two additional ver-
 sions of this question specifying average price
 increases of 10 and 15 percent did not differ
 significantly. The respondents clearly viewed
 such pricing practices as unfair, but were
 insensitive to the extent of the unwarranted
 increase.

 A monopolist might attempt to increase
 profits by charging different customers as
 much as they are willing to pay. In conven-
 tional theory, the constraints that prevent a
 monopolist from using perfect price dis-
 crimination to capture all the consumers'
 surplus are asymmetric information and

 difficulties in preventing resale. The survey
 results suggest the addition of a further re-
 straint: some forms of price discrimination
 are outrageous.

 Question 14. A landlord rents out a small
 house. When the lease is due for renewal, the
 landlord learns that the tenant has taken a
 job very close to the house and is therefore
 unlikely to move. The landlord raises the
 rent $40 per month more than he was plan-
 ning to do.

 (N = 157) Acceptable 9% Unfair 91%

 The near unanimity of responses to this
 and similar questions indicates that an ac-
 tion that deliberately exploits the special
 dependence of a particular individual is ex-
 ceptionally offensive.

 The introduction of an explicit auction to
 allocate scarce goods or jobs would also
 enable the firm to gain at the expense of its
 transactors, and is consequently judged un-
 fair.

 Question 15. A store has been sold out of the
 popular Cabbage Patch dolls for a month. A
 week before Christmas a single doll is dis-
 covered in a storeroom. The managers know
 that many customers would like to buy the
 doll. They announce over the store's public
 address system that the doll will be sold by
 auction to the customer who offers to pay
 the most.

 (N = 101) Acceptable 26% Unfair 74%

 Question 16. A business in a community
 with high unemployment needs to hire a new
 computer operator. Four candidates are
 judged to be completely qualified for the job.
 The manager asks the candidates to state the
 lowest salary they would be willing to accept,
 and then hires the one who demands the
 lowest salary.

 (N = 154) Acceptable 36% Unfair 64%

 The auction is opposed in both cases, pre-
 sumably because the competition among
 potential buyers or employees benefits the
 firm. The opposition can in some cases be
 mitigated by eliminating this benefit. For
 example, a sentence added to Question 15,
 indicating that " the proceeds will go to
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 significant consequences if they find expres-
 sion in legislation or regulation (Zajac, 1978;
 forthcoming). Further, even in the absence
 of government intervention, the actions of
 firms that wish to avoid a reputation for
 unfairness will depart in significant ways
 from the standard model of economic behav-
 ior. The survey results suggest four proposi-
 tions about the effects of fairness considera-
 tions on the behavior of firms in customer
 markets, and a parallel set of hypotheses
 about labor markets.

 A. Fairness in Customer Markets

 PROPOSITION 1: When excess demand in
 a customer market is unaccompanied by in-
 creases in suppliers' costs, the market will fail
 to clear in the short run.

 Evidence supporting this proposition was
 described by Phillip Cagan (1979), who con-
 cluded from a review of the behavior of
 prices that, "Empirical studies have long
 found that short-run shifts in demand have
 small and often insignificant effects [on
 prices]" (p. 18). Other consistent evidence
 comes from studies of disasters, where prices
 are often maintained at their reference levels
 although supplies are short (Douglas Dacy
 and Howard Kunreuther, 1969).

 A particularly well-documented illustra-
 tion of the behavior predicted in proposition
 1 is provided by Alan Olmstead and Paul
 Rhode (1985). During the spring and summer
 of 1920 there was a severe gasoline shortage
 in the U.S. West Coast where Standard Oil
 of California (SOCal) was the dominant sup-
 plier. There were no government-imposed
 price controls, nor was there any threat of
 such controls, yet SOCal reacted by impos-
 ing allocation and rationing schemes while
 maintaining prices. Prices were actually
 higher in the East in the absence of any
 shortage. Significantly, Olmstead and Rhode
 note that the eastern firms had to purchase
 crude at higher prices while SOCal, being

 vertically integrated, had no such excuse for
 raising price. They conclude from confiden-
 tial SOCal documents that SOCal officers
 "...were clearly concerned with their pub-
 lic image and tried to maintain the appear-
 ance of being 'fair"' (p. 1053).

 PROPOSITION 2: Hhen a single supplier
 provides a family of goods for which there

 is differential demand without corresponding
 variation of input costs, shortages of the most
 valued items will occur.

 There is considerable support for this
 proposition in the pricing of sport and enter-
 tainment events, which are characterized by
 marked variation of demand for goods or
 services for which costs are about the same
 (Thaler, 1985). The survey responses suggest
 that charging the market-clearing price for
 the most popular goods would be judged
 unfair.

 Proposition 2 applies to cases such as those
 of resort hotels that have in-season and out-
 of-season rates which correspond to predict-
 able variations of demand. To the extent
 that constraints of fairness are operating, the
 price adjustments should be insufficient, with
 excess demand at the peak. Because naive
 accounting does not properly distinguish be-
 tween marginal and average costs, customers
 and other observers are likely to adopt off-
 peak prices as a reference in evaluating the
 fairness of the price charged to peak cus-
 tomers. A revenue-maximizing (low) price in
 the off-season may suggest that the profits
 achievable at the peak are unfairly high. In
 spite of a substantial degree of within-season
 price variation in resort and ski hotels, it
 appears to be the rule that most of these
 establishments face excess demand during
 the peak weeks. One industry explanation is:
 "If you gouge them at Christmas, they won't
 be back in March."

 PROPOSITION 3: Price changes will be
 more responsive to variations of costs than to
 variations of demand, and more responsive to
 cost increases than to cost decreases.

 The high sensitivity of prices to short-run
 variations of costs is well documented

 studied here, although the detailed rules of fairness for
 economic transactions may vary.
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 significant consequences if they find expres-
 sion in legislation or regulation (Zajac, 1978;
 forthcoming). Further, even in the absence
 of government intervention, the actions of
 firms that wish to avoid a reputation for
 unfairness will depart in significant ways
 from the standard model of economic behav-
 ior. The survey results suggest four proposi-
 tions about the effects of fairness considera-
 tions on the behavior of firms in customer
 markets, and a parallel set of hypotheses
 about labor markets.

 A. Fairness in Customer Markets

 PROPOSITION 1: When excess demand in
 a customer market is unaccompanied by in-
 creases in suppliers' costs, the market will fail
 to clear in the short run.

 Evidence supporting this proposition was
 described by Phillip Cagan (1979), who con-
 cluded from a review of the behavior of
 prices that, "Empirical studies have long
 found that short-run shifts in demand have
 small and often insignificant effects [on
 prices]" (p. 18). Other consistent evidence
 comes from studies of disasters, where prices
 are often maintained at their reference levels
 although supplies are short (Douglas Dacy
 and Howard Kunreuther, 1969).

 A particularly well-documented illustra-
 tion of the behavior predicted in proposition
 1 is provided by Alan Olmstead and Paul
 Rhode (1985). During the spring and summer
 of 1920 there was a severe gasoline shortage
 in the U.S. West Coast where Standard Oil
 of California (SOCal) was the dominant sup-
 plier. There were no government-imposed
 price controls, nor was there any threat of
 such controls, yet SOCal reacted by impos-
 ing allocation and rationing schemes while
 maintaining prices. Prices were actually
 higher in the East in the absence of any
 shortage. Significantly, Olmstead and Rhode
 note that the eastern firms had to purchase
 crude at higher prices while SOCal, being

 vertically integrated, had no such excuse for
 raising price. They conclude from confiden-
 tial SOCal documents that SOCal officers
 "...were clearly concerned with their pub-
 lic image and tried to maintain the appear-
 ance of being 'fair"' (p. 1053).

 PROPOSITION 2: Hhen a single supplier
 provides a family of goods for which there

 is differential demand without corresponding
 variation of input costs, shortages of the most
 valued items will occur.

 There is considerable support for this
 proposition in the pricing of sport and enter-
 tainment events, which are characterized by
 marked variation of demand for goods or
 services for which costs are about the same
 (Thaler, 1985). The survey responses suggest
 that charging the market-clearing price for
 the most popular goods would be judged
 unfair.

 Proposition 2 applies to cases such as those
 of resort hotels that have in-season and out-
 of-season rates which correspond to predict-
 able variations of demand. To the extent
 that constraints of fairness are operating, the
 price adjustments should be insufficient, with
 excess demand at the peak. Because naive
 accounting does not properly distinguish be-
 tween marginal and average costs, customers
 and other observers are likely to adopt off-
 peak prices as a reference in evaluating the
 fairness of the price charged to peak cus-
 tomers. A revenue-maximizing (low) price in
 the off-season may suggest that the profits
 achievable at the peak are unfairly high. In
 spite of a substantial degree of within-season
 price variation in resort and ski hotels, it
 appears to be the rule that most of these
 establishments face excess demand during
 the peak weeks. One industry explanation is:
 "If you gouge them at Christmas, they won't
 be back in March."

 PROPOSITION 3: Price changes will be
 more responsive to variations of costs than to
 variations of demand, and more responsive to
 cost increases than to cost decreases.

 The high sensitivity of prices to short-run
 variations of costs is well documented

 studied here, although the detailed rules of fairness for
 economic transactions may vary.
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 significant consequences if they find expres-
 sion in legislation or regulation (Zajac, 1978;
 forthcoming). Further, even in the absence
 of government intervention, the actions of
 firms that wish to avoid a reputation for
 unfairness will depart in significant ways
 from the standard model of economic behav-
 ior. The survey results suggest four proposi-
 tions about the effects of fairness considera-
 tions on the behavior of firms in customer
 markets, and a parallel set of hypotheses
 about labor markets.

 A. Fairness in Customer Markets

 PROPOSITION 1: When excess demand in
 a customer market is unaccompanied by in-
 creases in suppliers' costs, the market will fail
 to clear in the short run.

 Evidence supporting this proposition was
 described by Phillip Cagan (1979), who con-
 cluded from a review of the behavior of
 prices that, "Empirical studies have long
 found that short-run shifts in demand have
 small and often insignificant effects [on
 prices]" (p. 18). Other consistent evidence
 comes from studies of disasters, where prices
 are often maintained at their reference levels
 although supplies are short (Douglas Dacy
 and Howard Kunreuther, 1969).

 A particularly well-documented illustra-
 tion of the behavior predicted in proposition
 1 is provided by Alan Olmstead and Paul
 Rhode (1985). During the spring and summer
 of 1920 there was a severe gasoline shortage
 in the U.S. West Coast where Standard Oil
 of California (SOCal) was the dominant sup-
 plier. There were no government-imposed
 price controls, nor was there any threat of
 such controls, yet SOCal reacted by impos-
 ing allocation and rationing schemes while
 maintaining prices. Prices were actually
 higher in the East in the absence of any
 shortage. Significantly, Olmstead and Rhode
 note that the eastern firms had to purchase
 crude at higher prices while SOCal, being

 vertically integrated, had no such excuse for
 raising price. They conclude from confiden-
 tial SOCal documents that SOCal officers
 "...were clearly concerned with their pub-
 lic image and tried to maintain the appear-
 ance of being 'fair"' (p. 1053).

 PROPOSITION 2: Hhen a single supplier
 provides a family of goods for which there

 is differential demand without corresponding
 variation of input costs, shortages of the most
 valued items will occur.

 There is considerable support for this
 proposition in the pricing of sport and enter-
 tainment events, which are characterized by
 marked variation of demand for goods or
 services for which costs are about the same
 (Thaler, 1985). The survey responses suggest
 that charging the market-clearing price for
 the most popular goods would be judged
 unfair.

 Proposition 2 applies to cases such as those
 of resort hotels that have in-season and out-
 of-season rates which correspond to predict-
 able variations of demand. To the extent
 that constraints of fairness are operating, the
 price adjustments should be insufficient, with
 excess demand at the peak. Because naive
 accounting does not properly distinguish be-
 tween marginal and average costs, customers
 and other observers are likely to adopt off-
 peak prices as a reference in evaluating the
 fairness of the price charged to peak cus-
 tomers. A revenue-maximizing (low) price in
 the off-season may suggest that the profits
 achievable at the peak are unfairly high. In
 spite of a substantial degree of within-season
 price variation in resort and ski hotels, it
 appears to be the rule that most of these
 establishments face excess demand during
 the peak weeks. One industry explanation is:
 "If you gouge them at Christmas, they won't
 be back in March."

 PROPOSITION 3: Price changes will be
 more responsive to variations of costs than to
 variations of demand, and more responsive to
 cost increases than to cost decreases.

 The high sensitivity of prices to short-run
 variations of costs is well documented

 studied here, although the detailed rules of fairness for
 economic transactions may vary.
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 (Cagan). The idea of asymmetric price rigid-
 ity has a history of controversy (Timur
 Kuran, 1983; Solow; George Stigler and
 James Kindahl, 1970) and the issue is still
 unsettled. Changes of currency values offer a
 potential test of the hypothesis that cost
 increases tend to be passed on quickly and
 completely, whereas cost decreases can be
 retained at least in part. When the rate of
 exchange between two currencies changes
 after a prolonged period of stability, the
 prediction from Proposition 3 is that upward
 adjustments of import prices in one country
 will occur faster than the downward adjust-
 ments expected in the other.

 PROPOSITION 4: Price decreases will often
 take the form of discounts rather than reduc-
 tions in the list or posted price.

 This proposition is strongly supported by
 the data of Stigler and Kindahl. Casual
 observation confirms that temporary dis-
 counts are much more common than tem-
 porary surcharges. Discounts have the im-
 portant advantage that their subsequent
 cancellation will elicit less resistance than an
 increase in posted price. A temporary sur-
 charge is especially aversive because it does
 not have the prospect of becoming a refer-
 ence price, and can only be coded as a loss.

 B. Fairness in Labor Markets

 A consistent finding of this study is the
 similarity of the rules of fairness that apply
 to prices, rents, and wages. The correspon-
 dence extends to the economic predictions
 that may be derived for the behavior of
 wages in labor markets and of prices in
 customer markets. The first proposition
 about prices asserted that resistance to the
 exploitation of short-term fluctuations of de-
 mand could prevent markets from clearing.
 The corresponding prediction for labor mar-
 kets is that wages will be relatively insensi-
 tive to excess supply.

 The existence of wage stickiness is not in
 doubt, and numerous explanations have been
 offered for it. An entitlement model of this
 effect invokes an implicit contract between
 the worker and the firm. Like other implicit

 contract theories, such a model predicts that
 wage changes in a firm will be more sensitive
 to recent firm profits than to local labor
 market conditions. However, unlike the im-
 plicit contract theories that emphasize risk
 shifting (Costas Azariadis, 1975; Martin
 Baily, 1974; Donald Gordon, 1974), ex-
 planations in terms of fairness (Akerlof,
 1979, 1982; Okun; Solow) lead to predic-
 tions of wage stickiness even in occupations
 that offer no prospects for long-term em-
 ployment and therefore provide little protec-
 tion from risk. Okun noted that "Casual
 empiricism about the casual labor market
 suggests that the Keynesian wage floor
 nonetheless operates; the pay of car washers
 or stock clerks is seldom cut in a recession,
 even when it is well above any statutory
 minimum wage" (1981, p. 82), and he
 concluded that the employment relation is
 governed by an "invisible handshake," rather
 than by the invisible hand (p. 89).

 The dual-entitlement model differs from a
 Keynesian model of sticky wages, in which
 nominal wage changes are always nonnega-
 tive. The survey findings suggest that nomi-
 nal wage cuts by a firm that is losing money
 or threatened with bankruptcy do not violate
 community standards of fairness. This mod-
 ification of the sticky nominal wage dictum
 is related to Proposition 3 for customer
 markets. Just as they may raise prices to do
 so, firms may also cut wages to protect a
 positive reference profit.

 Proposition 2 for customer markets as-
 serted that the dispersion of prices for simi-
 lar goods that cost the same to produce but
 differ in demand will be insufficient to clear
 the market. An analogous case in the labor
 market involves positions that are similar in
 nominal duties but are occupied by individu-
 als who have different values in the employ-
 ment market. The prediction is that dif-
 ferences in income will be insufficient to
 eliminate the excess demand for the individ-
 uals considered most valuable, and the ex-
 cess supply of those considered most dis-
 pensable. This prediction applies both within
 and among occupations.

 Robert Frank (1985) found that the indi-
 viduals in a university who already are the
 most highly paid in each department are also
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Why: 

• Theoretical, field, and experimental approaches all at once 

• Example of a very algorithmic game theory approach 

One part per approach: 

1. Algorithmic: Efficient computation of optimal envy-free allocations 

2. Theory: Maximin optimization implies equitability 

3. Field data: Optimization target makes a practical difference 

4. Experimental: People actually care about the difference



Definitions

• A solution (allocation plus prices) is envy-free if every agent's 
utility for their assigned room at its price is at least as high as 
getting any other room at the other room's price. 

• A maximin solution is one that maximizes the utility of the 
worst-off agent (subject to envy-freeness) 

• An equitable solution is one that minimizes disparity (the 
difference in utilities between the best-off and worst-off 
agents)



Theory

First Welfare Theorem: 
If (A,p) is a Walrasian equilibrium, then A is a welfare-maximizing 
allocation. 

Second Welfare Theorem: 
If (A,p) is a Walrasian equilibrium and A' is a welfare-maximizing 
allocation, then (A',p) is also a Walrasian equilibrium. 

Theorem: 
If p* is a maximin vector of prices, then it is also equitable.



Field Data
• Spliddit: A website that people can use to divide rent among 

roommates 

• Computed maximin solution and evaluated improvement in 
disparity and in min-utility for 1,358 (out of 13,277) instances

Which Is the Fairest (Rent Division) of Them All? 39:13

Fig. 1. The distribution of values for two-player Spliddit instances (normalized to a total rent of $1).

The figure reveals several interesting phenomena. First, there is a significant cluster of instances
that is centered on or close to the (0.5, 0.5) mark, implying that both players are indifferent between
the two rooms. Second, we see a “cross” centered at the (0.5, 0.5) point, in which one of the players
is indifferent, while the other player prefers one of the two rooms. Third, there are some instances
in which one or both of the players are obstinate (i.e., x ∈ {0, 1} or y ∈ {0, 1}); that is, they desire a
specific room at any cost.

Let us now turn to the comparison we promised previously. Given a rent division instance V ,
let p∗ denote the price vector associated with the maximin solution, and pEF denote the price
vector associated with an arbitrary EF solution, as discussed earlier. As before, we let D (p) and
U (p) denote the social disparity and utility of the worst-off player under price vector p (assuming
a welfare-maximizing assignment of players to rooms). The improvement in social disparity D
from using the maximin price vector over the EF vector is defined as D (pEF ) − D (p∗), and the
improvement in the utility of the worst-off playerU from using the maximin price vector over the
EF vector is defined as U (p∗) − U (pEF ).

Figure 2 shows the percentage of improvement out of the total rent in D and U . As shown by
the figure, for n = 2, 3, 4, the disparity associated with the maximin outcome is significantly lower
than that of the EF solution (9% of the total rent on average), and the utility of the worst-off player
associated with the maximin solution is significantly higher than that of the EF solution (4% of the
total rent on average). This trend is exhibited with respect to each value of n.

We note the following points. First, the degree of improvement in bothD andU becomes smaller
as the number of players grows, which is in the same spirit as the results of Section 5.1. However,
even in cases where the improvement is relatively small, it still makes a qualitative difference, for
example, when the maximin solution achieves zero disparity, and the arbitrary EF solution achieves
strictly positive disparity (we discuss this fact in the next section). In addition, as noted earlier, the
vast majority of Spliddit instances include two or three players, for which the improvement in D
andU is higher than four players. Lastly, although this is not shown in the figure, an improvement
in both D and U occurs in over 90% of the instances, for n ∈ {2, 3, 4}.

6 USER STUDY
In the previous sections, we established, both theoretically and empirically, the benefits of the
maximin approach to computing envy-free solutions for rent division problems. The question
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Fig. 2. Average percentage of improvement (out of the total rent) in social disparityD and utility of the worst-
off playerU when using the price vector associated with the maximin solution, compared to an arbitrary EF
solution, on Spliddit instances.

addressed by this section is, are people willing to accept such solutions in practice? To answer
this question, we conducted the following user study.

6.1 Study Design
People who used the Spliddit service during the year 2015 were invited (via email) to participate
in a short study to evaluate the new allocation method. We targeted users who participated in rent
division instances on Spliddit that included two, three, or four players. In order to use Spliddit, one
need not supply an email address; users can opt to send out URLs to other users, which is what the
vast majority of users choose to do. We only contacted users who supplied their email address—a
relatively small subset of the users who were involved in rent division instances.

All participants were given a $10 compensation that did not depend on their responses. In total,
the invitation email was sent to 344 Spliddit users, of which 46 users (13%) chose to participate.
The study was approved by the Institutional Review Board (IRB) of Carnegie Mellon University.

The study followed a within-subject design, by which each of the subjects was shown, in random
order, an arbitrary EF solution (as discussed in Section 5.2) and the maximin solution, applied to
their original problem instance.

Importantly, we wished to preserve the privacy of players regarding their evaluations over the
different rooms. Therefore, each player that participated in the study was shown a slightly modified
version of their own rent division problem. Information that was already known to each subject
was identical to the original Spliddit instance, including the total rent, the number of rooms, their
names, the subject’s own values for the different rooms, and the allocation of the rooms to the
players. Information that was perturbed to preserve the privacy of the other players included
their names, which were changed to “Alice,” “Bob,” or “Claire,” depending on whether there were
two, three, or four players, and the other players’ valuations, which were randomly increased or
decreased by a value of up to 15% under the constraint that the total rent is unchanged, and that
player valuations are still valid (nonnegative and sum to the total rent).

Figure 3 shows an example of the arbitrary EF allocation for one of the instances in the study,
from the perspective of a player called Hugo. The allocation of Hugo (room Verde, utility = $21)
is shown in the “window” at the right-hand side of the “house.” The value of this room for each of
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Experimental
• Presented users with 2 solutions to their own instances: 

maximin and arbitrary envy-free.   

• Asked them to rate own allocation and others' allocation39:16 Y. (Kobi) Gal et al.

Fig. 4. Results of the user study.

(Individual) “This question relates to your own allocation. In other words, we would like you
to pay attention only to your own benefit. How happy are you with getting the
room called Verde for $2,382?”

(Others) “This question relates to the allocation for everyone else. How fair do you rate the
allocation for Bob and Claire?”

In both questions, players were able to write an argument or justification for their rating. To
cancel order effects, the two questions were presented in random order.

6.2 Results
We hypothesized that players would rate their own allocation under the maximin solution signifi-
cantly higher than under the EF solution, and similarly for the allocation of the other participants.
Figure 4 shows the results of the user study. For each number of players (two, three, or four), we
show the average satisfaction level reported for the arbitrary EF solution and maximin solution
when relating to each player’s individual outcome (left chart) and others’ outcomes (right chart).
In all cases, the maximin solution is rated significantly higher than the envy-free solution for both
questions, passing a Wilcoxon signed-rank test with p < 0.04.

Anecdotally, based on textual feedback, subjects had a good understanding of the experiment.
As an example, on the instance of Figure 3, the subject identified as Hugo wrote regarding his own
outcome: “It looks like I am overpaying.” And for the allocation of the other players: “They both
get much more benefit.”

Why did players overwhelmingly prefer the prices from the maximin solution over the arbitrary
EF solution? Given the high importance attributed to social disparity when reasoning about fair di-
vision (Herreiner and Puppe 2009), we hypothesized that the price vectors of the maximin solution
exhibited significantly lower disparity than the price vectors of the EF solution. This was supported
by many of the textual comments relating to social disparity. Figure 5 shows the cumulative dis-
tribution of disparity across all instances that were included in the user study. The x-axis indicates
the disparity as percentage of the total rent. As shown by the figure, the disparity associated with
the maximin solution is indeed significantly lower. In fact, in many instances, the disparity is zero
under the maximin solution. (For the n = 2 case, Lemma 5.1 shows that the minimum disparity is
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