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Task 1 Consider a model where a person decides whether to buy a fitness contract. The model has three periods: 𝑡 ∈ {0,1,2}:  



In period t=0, the agent may choose to buy a contract at price F. In period t=1, the agent decides whether to go to the gym or not. If he goes to the gym, he experiences a cost of effort 𝑐. Additionally: - if in period t=0 he did not buy a contract, he has to pay a price 𝑝 for a one-time visit. In this case, his total cost per visit becomes (𝑐 + 𝑝). - If in period t=0 he bought a contract, he does not have to pay for a visit, and, hence, his total cost per visit is 𝑐.







If in period 1 the agent attended the gym, then in period 2 he enjoys a health benefit 𝑏 > 0. If he did not attend the gym, then period 2 benefit is equal to zero.



Suppose also that the agent’s preferences are described by the 𝛽 − 𝛿 discounting model with the intertemporal utility function being: 𝑈(𝑥0 , 𝑥1 , 𝑥2 , … ) = 𝑥0 + 𝛽(𝛿𝑥1 + 𝛿 2 𝑥2 + ⋯ ) where 𝛿 = 1 and 𝛽 ∈ [0,1].



(1.1)



(0.5 points) What is an intuitive interpretation of coefficients 𝛽 and 𝛿? Intuitively 𝛿 coefficient represents the discount factor of the classical discounted utility model, while 𝛽 coefficient shows the degree of temptation that the agent experiences, i.e. it shows how much the agent values the present moment relative to any future moment.



(1.2)



(0.5 points) Consider a naïve agent. Under what conditions on costs 𝑐 will he plan to go to the gym in period 1 given a pay-per-visit option? 1



A naïve agent makes a plan not realizing that he has a self-control problem. His utility of going to the gym in period 1 from the perspective of time t=0 looks the following way: 𝑈1,0 = −𝛽(𝑐 + 𝑝) + 𝛽𝑏 Since the alternative is to never go to the gym, the agent has to compare this utility to zero. Therefore, he plans to go to the gym under a pay-per-visit option when 𝑐 < 𝑏 − 𝑝. (1.3)



(0.5 points) Under what conditions on costs 𝑐 will a naïve agent plan to go to the gym in period 1 given a fitness contract? Under a fitness contract, his utility of going to the gym in period 1 from the perspective of time t=0 looks the following way: 𝑈1,0 = −𝛽𝑐 + 𝛽𝑏 Since the alternative is to never go to the gym, the agent has to compare this utility to zero. Therefore, he plans to go to the gym under a fitness contract when 𝑐 < 𝑏.



(1.4)



(1 point) What are the conditions on model parameters under which a naïve agent will prefer to buy a fitness contract (vs. a pay-per-visit option)? (consider all possible values of 𝑐) From the conditions in points (1.2) and (1.3) we should consider the following three cases: (1) 𝑐 < 𝑏 − 𝑝. In this case the agent plans to go to the gym both if he has a fitness contract and if he chooses a pay-per-visit option. Utility of buying a contract is 𝑈𝐹 = −𝐹 − 𝛽𝑐 + 𝛽𝑏, while a utility of a pay-per-visit option is 𝑈{𝑝−𝑝−𝑣} = 0 − 𝛽(𝑐 + 𝑝) + 𝛽𝑏. Hence, contract is more preferable when 𝐹 < 𝛽𝑝. (2) 𝑐 < 𝑏 and 𝑐 > 𝑏 − 𝑝. In this case the agent plans to attend the gym only if he has a contract. Utility of buying a contract is 𝑈𝐹 = −𝐹 − 𝛽𝑐 + 𝛽𝑏, while a utility of a pay-per-visit option is 𝑈{𝑝−𝑝−𝑣} = 0. Hence, contract is more preferable when 𝐹 < 𝛽𝑏 − 𝛽𝑐. (3) 𝑐 > 𝑏. The agent does not plan to attend the gym, therefore he will always prefer a pay-pervisit option (𝑈{𝑝−𝑝−𝑣} = 0 and 𝑈𝐹 = −𝐹 < 0).



(1.5)



(0.5 points) Assuming that a naïve agent has bought a contract, and that 𝑝 < 𝑏(1 − 𝛽). Determine the conditions on the costs 𝑐 under which the contract helps to solve the timeinconsistency problem. Contract helps to solve the time-inconsistency problem when having a contract stimulates the agent to go to the gym while he otherwise would not go. Hence, to answer this question we first need to determine the conditions under which the agent will actually go to the gym. If he does not have a contract (i.e. he chose pay-per-visit) he will actually go to the gym when 𝑈1,1 = −(𝑐 + 𝑝) + 𝛽𝑏 > 0. This condition holds when 𝑐 < 𝛽𝑏 − 𝑝. And he will not go when 𝑐 > 𝛽𝑏 − 𝑝. If he has a fitness contract he will go to the gym when 𝑈1,1 = −𝑐 + 𝛽𝑏 > 0, i.e. when 𝑐 < 𝛽𝑏. Hence, the interval where the contract helps to solve the time-inconsistency problem is 𝛽𝑏 − 𝑝 < 𝑐 < 𝛽𝑏.



(1.6)



(0.5 points) Consider a sophisticated agent. Under what conditions on costs 𝑐 will he plan to go to the gym in period 1 given a pay-per-visit option? A sophisticated agent knows that he is going to face a self-control problem once he is in period 1. To take this into account he solves the problem backwards. Hence, his utility of going to the 2



gym at time t=1 from the perspective of time t=0 equals: 𝑈1,0 = −(𝑐 + 𝑝) + 𝛽𝑏. He will plan to go to the gym when 𝑐 < 𝛽𝑏 − 𝑝. (1.7)



(0.5 points) Under what conditions on costs 𝑐 will a sophisticated agent plan to go to the gym in period 1 given a fitness contract? Under a fitness contract his utility of going to the gym at t=1 from the perspective of time t=0 equals 𝑈1,0 = −𝑐 + 𝛽𝑏. He plans to go to the gym when 𝑐 < 𝛽𝑏.



(1.8)



(1 point) What are the conditions on model parameters under which a sophisticated agent will prefer to buy a fitness contract (vs. a pay-per-visit option)? (consider all possible values of 𝑐) Identically to the point (1.4) we should consider the following three cases: (4) 𝑐 < 𝛽𝑏 − 𝑝. In this case the agent plans to go to the gym both if he has a fitness contract and if he chooses a pay-per-visit option. Utility of buying a contract is 𝑈𝐹 = −𝐹 − 𝛽𝑐 + 𝛽𝑏, while a utility of a pay-per-visit option is 𝑈{𝑝−𝑝−𝑣} = 0 − 𝛽(𝑐 + 𝑝) + 𝛽𝑏. Hence, contract is more preferable when 𝐹 < 𝛽𝑝. (5) 𝑐 < 𝛽𝑏 and 𝑐 > 𝛽𝑏 − 𝑝. In this case the agent plans to attend the gym only if he has a contract. Utility of buying a contract is 𝑈𝐹 = −𝐹 − 𝛽𝑐 + 𝛽𝑏, while a utility of a pay-per-visit option is 𝑈{𝑝−𝑝−𝑣} = 0. Hence, contract is more preferable when 𝐹 < 𝛽𝑏 − 𝛽𝑐. (6) 𝑐 > 𝛽𝑏. The agent does not plan to attend the gym, therefore he will always prefer a payper-visit option (𝑈{𝑝−𝑝−𝑣} = 0 and 𝑈𝐹 = −𝐹 < 0).



Task 2 Consider the Fehr-Schmidt utility function in the following form: 𝑈1 = 𝑥1 − 𝕝{𝑥2 > 𝑥1 }(𝑥2 − 𝑥1 )𝛼 − 𝕝{𝑥1 > 𝑥2 }(𝑥1 − 𝑥2 )𝛽 where 𝕝{𝑥2 > 𝑥1 } and 𝕝{𝑥1 > 𝑥2 } are the indicator functions equal to 1 if conditions inside the brackets hold, and zero otherwise. (2.1)



(0.5 points) Provide an intuitive interpretation of the coefficients 𝛼 and 𝛽. Coefficients 𝛼 and 𝛽 represent the degree of inequity-aversion, where 𝛼 shows the degree of envy when the agent’s payoff is lower than that of another player, and 𝛽 shows the degree of guilt in the opposite case.



(2.2)



(1 point) Suppose that 𝛼 > 0 and 𝛽 = 1, and there are two players playing the Dictator game where they have to share 1 dollar. Derive an equilibrium in this game. Since we consider a Dictator game, everything is determined by the utility of the first player. Her utility is equal to: 𝑈1 = 𝑥1 − 𝕝{𝑥2 > 𝑥1 }(𝑥2 − 𝑥1 )𝛼 − 𝕝{𝑥1 > 𝑥2 }(𝑥1 − 𝑥2 )⬚ Consider two cases: (1) The offered share 𝑠 ≤ 1/2. In this case the Dictator will experience guilt. Her utility will be equal to: 𝑈1 = (1 − 𝑠) − (1 − 𝑠 − 𝑠) = 𝑠, and it is increasing in 𝑠. Hence, the optimal share to offer given the constraint is 𝑠 ∗ = 1/2.
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(2) The offered share 𝑠 ≥ 1/2. In this case the Dictator will experience envy. Her utility will be 𝛼 equal to: 𝑈1 = (1 − 𝑠) − 𝑠 − (1 − 𝑠) = 1 − 𝑠 − (2𝑠 − 1)𝛼 . This function is decreasing in 𝑠 and hence, the optimal share to offer is 𝑠 ∗ = 1/2. Therefore, the only equilibrium in this game is when the Dictator offers ½ of a pie.



Task 3. Consider the Fehr-Schmidt utility function for 𝑛 players: 𝑈𝑖 = 𝑥𝑖 − 𝛼𝑖



1 1 ∑ max{𝑥𝑗 − 𝑥𝑖 , 0} − 𝛽𝑖 ∑ max{𝑥𝑖 − 𝑥𝑗 , 0} 𝑛−1 𝑛−1 𝑗≠𝑖



𝑗≠𝑖



Consider a version of the Ultimatum game with two identical proposers and one responder. Each proposer shares a pie of size 1. Both proposers simultaneously make their offers to the responder. The responder has the opportunity to accept the highest offer. If this is the case, then the accepted offer is implemented between a responder and a successful proposer, while the unsuccessful proposer receives zero. If both proposers made the same offer, one of them is chosen at random with equal probability. If the responder does not accept any offer, all players get zero payoff.



(3.1)



(0.5 points) What is the equilibrium in this game, if players care only about their monetary payoffs (no inequality aversion)? If players care only about their monetary payoff, then the responder will be willing to accept any positive amount. If any of the proposers offers 0, then the other proposer is always better-off offering a slightly higher amount. Hence, every proposer is better off overbidding the opponent. Therefore, in equilibrium each proposer will offer 1. If any of them deviates and offers(1 − 𝜖), 𝜖



then the second one may offer 1 − 2 and win. Hence, deviation from 1 is not profitable. (3.2)



(0.5 points) Suppose all players in this game are characterized by the Fehr-Schmidt utility function. Suppose Proposer 1 makes an offer 𝑠1 and Proposer 2 offers 𝑠2 , where 𝑠1 , 𝑠2 ∈ [0,1]. Can the situation with 𝑠1 > 𝑠2 be an equilibrium in this game? Why? This situation cannot be an equilibrium, since the second proposer is better off overbidding the first one. Overbidding will make her probability of winning equal to 1, and also reverse the income inequality to her advantage. Since her degree of guilt is lower than envy by assumption (i.e. 𝛽 < 𝛼), this deviation will increase her utility. Hence, 𝑠1 > 𝑠2 cannot be sustained in equilibrium.



(3.3)



(1 point) Consider the case 𝑠1 = 𝑠2 . Derive the optimal strategy of a Responder in this case. Assume 𝑠1 = 𝑠2 = 𝑠. Let's write down the Responder's utility function. Since there are three players in this game, 𝑛 − 1 = 2. Consider two cases: 1



Case 1: 𝑠 ≥ 2



𝑈𝑅 = 𝑠 − 𝛼𝑅



1 1 1 ⋅ 0 − 𝛽𝑅 ⋅ ⋅ 𝑠 − (1 − 𝑠) − 𝛽𝑅 ⋅ ⋅ (𝑠 − 0) 2 2 2 4



The first term represents monetary utility, second and third - envy towards the first and second proposer respectively, fourth and fifth - guilt towards the first and second proposer respectively (Without loss of generality we may assume that the first proposer's offer is accepted). This utility function can be rewritten as: 𝑈𝑅 = 𝑠 −



𝛽𝑅 (3𝑠 − 1) 2



Clearly, this function monotonously decreases in 𝛽𝑅 . When 𝛽𝑅 = 0 the expression is 1−𝑠 nonnegative. When 𝛽𝑅 = 1 the utility equals 2 which is also nonnegative. Hence, for all considered 𝛽𝑅 this utility is nonnegative, so the responder accepts any offer𝑠 ≥ 0. Case 2: 𝑠 < 1/2



The responder's utility is: 1 1 1 1 𝑈𝑅 = 𝑠 − 𝛼𝑅 ⋅ ⋅ (1 − 𝑠 − 𝑠) − 𝛼𝑅 ⋅ ⋅ 0 − 𝛽𝑅 ⋅ ⋅ 0 − 𝛽𝑅 ⋅ (𝑠 − 0) 2 2 2 2 1 1 𝑈𝑅 = 𝑠 − 𝛼𝑅 ⋅ (1 − 2𝑠) − 𝛽𝑅 ⋅ ⋅ 𝑠 2 2 The responder will accept the offer whenever this utility is positive, which happens when 𝑠 > (𝛼𝑅 )



2+2𝛼𝑅 −𝛽𝑅



(3.4)



. It is easy to see that this threshold is lower than 1/2.



(0.5 points) Can the situation with 𝑠1 = 𝑠2 < 0.5 be an equilibrium in this game? Why? This situation cannot be an equilibrium, since any proposer can offer an amount slightly higher than the opponent and increase the probability of winning to 1 reversing the inequality to her advantage at the same time.



(3.5)



(1 point) Derive the equilibrium in this game if 𝑠1 = 𝑠2 > 0.5. Is it different from the equilibrium predicted by the classical economic theory? Explain the intuition behind your answer. The only equilibrium in this game is when both proposers offer the whole pie 1 and the responder accepts. This equilibrium is not different from that predicted by the standard economic theory. In this game competition between proposers leads to the situation where a responder gets the whole endowment. The driving force here is the assumption that the sense of guilt is less painful than envy, which pushes the offers up to 1.
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