
Guide for grading. 
 
 
Problem 1 (Counts 10%) 
 
Rabins theorem states that risk aversion in small gambles like the one given in the problem 
implies unreasonably high risk aversion in larger gambles. To make the argument work Rabin 
must assume that the individual will turn down the lottery over some range of wealth levels.  
 
For the given lottery, a person who turns it down at any wealth level will also turn down a lottery 
(-200, ½; X, ½), for any number of X¸ including extremely large sums of money. But as no 
calculations are required, students do not have to compute this. 
 
 
Problem 2 (Counts 5%) 
 
The endowment effect discussed in class includes the experiments of Knetsch and others who 
find that subjects value items they own much more than items they do not own. The information 
that “he never paid more than $35 for a bottle of wine” indicates that he would not have bought 
it for $40, but neither will he sell it for $100. That is he values the wine he own much higher than 
the wine he does not own.  
 
The inference that he would not have bought it for $40 since “he never paid more than $35 for a 
bottle of wine” may be disputed. (E.g. he may think that the merchant will resell it for $150, and 
he would never have bought it for $150. If the merchant uses a 50% markup it may be 
reasonable, without an endowment effect, to buy inexpensive wines where the markup in dollar-
terms are lower, but still not sell an expensive one. )  
Such a discussion would be positive but is not required. 
 
 
Problem 3 (Counts 20 %) 
 

(a) The main differences discussed in class is 
• Loss Aversion; the kink of the value function at zero. Losses play no special role in EU 
• Probability weighing; That value function is not weighted with probabilities as in EU 
• Risk seeking for losses; The value function is convex for losses. Again losses play no 

special role in EU  
• The editing phase; The reference point is essential in prospect theory as it determines 

what is seen as losses or gains and no similar concept exist in EU. The editing phase is 
prior to the ranking of lotteries where subjects determines the references point.  

 
(b) The inequality is 
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Since v(0)=0 the left hand side may be simplified. 
 
(c) Inserting into the inequality above 
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Calculating the fractions gives 
5040 >λ  or  λ>1.25 

 
 
Problem 4 (Counts 7.5%) 
 
This evidence is NOT consistent with either exponential discounting or hyperbolic discounting. 
 

(a) If $70 now ∼ $100 in one month, then with exponential discounting, $49 now ∼ $100 in 
two months. 

 
(b) If $70 now ∼ $100 in one month, then with hyperbolic discounting, more than $49 now ∼ 

$100 in two months. 
 
 
Problem 5 (Counts 7.5%) 
 

(a) Plans made in period t correspond to the future behavior that they desire in period t: 
Standard exponential discounters and naive hyperbolic discounters. 

 
(b) They never deviate from their plans: Standard exponential discounters and sophisticated 

hyperbolic discounters. 
 
 
Problem 6 (Counts 15%) 
 

(a) The activity a pleasurable activity since it becomes more attractive to do at the present 
with present-biased preferences. 

 
(b) If Bob is naive, then he plans on Monday to do the activity Thursday, but deviates from 

his plan on Tuesday and does the activity then. 
 

(c) If Bob is sophisticated, then he realizes that he will do the task on Wednesday if he waits 
until that day, and that he will do the task on Tuesday if he waits until that day. Hence, on 
Monday it seems best to do the task right away, since if he waits, then it will be done on 
Tuesday, which is even worse from Monday’s perspective. 



 
(d) Since on Monday and on any earlier day, Monday is preferred to Tuesday, naiveté 

generates a larger welfare loss than sophistication. 
 

Corrected 07.12.09 
 
Problem 7 (Counts 35%) 
 
Is it possible (and if so, why) that cooperation by both farmers is a Nash equilibrium in total 
utilities (material plus psychological benefits), if … 
 

(a) … each farmer cares only about his own material payoff?     
 
No. This is a standard Prisoners’ Dilemma game. The dominant strategy of both players is to 
Defect: If A thinks B will cooperate, A will get 5 if cooperating himself, and 6 if defecting. If A 
thinks B will defect, A will get -1 by cooperating and 0 by defecting. Hence, Defect is a dominant 
strategy for A. By symmetry, the same holds for B. Hence, (Defect, Defect) is the only Nash 
equilibria of this game, when both players have preferences only for their own material payoff. 
 

(b) … each farmer’s preferences can be described by the inequity aversion model proposed 
by Fehr and Schmidt (1999)? 

 
Yes. But not necessarily; this depends on how strong the players’ aversion to advantageous 
inequality is. 
 

Fehr and Schmidt’s inequity aversion model assumes that in the two-player case, the utility of 
player i can be written as: 
 
 
where i≠j, and βi ≤ αi, 0 ≤ βi < 1, and xi= i’s material payoff. That is, i prefers that j’s income 
is equal to hers; i’s utility is increasing in her own material payoff, but declines in their 
income difference, more so if i herself is worst off.  
 
Intuitively, (Cooperate, Cooperate) can be a Nash equilibrium in the above game because if A 
expects B to cooperate, A may prefer to cooperate too because even if A’s payoff will be 
higher if defecting, the outcome (Defect, Cooperate) implies substantial inequality in material 
payoffs. If A’s aversion against advantageous inequality is sufficiently high, he will prefer 
(C,C) to (D,C). If the same holds for B, (C,C) is a Nash equilibrium. 
(However, (D,D) will also be a Nash equilibrium: If A thinks B will defect, A will get -1 if 
cooperating and 0 if defecting. In (D,D), both A’s material payoff and equality between the 
two is higher, so A will prefer (D,D) to (C,D). Since B is inequality averse too, the same 
holds for him, so (D,D) is a NE. BUT; note that we have not explicitly asked about this 
equilibrium, the question is only about (C,C).) 
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Formally: If A thinks B will cooperate, and A cooperates too, A’s utility is 
 
 
 
 
If A thinks B will cooperate, and A defects, A’s utility is  
 
 
 
 
Hence, if A thinks B will cooperate, A will prefer to defect if  
5<6-7βA 
-1<-7βA 
1>7βA 
βA <1/7. 
Conversely, if βA >1/7, A will prefer to cooperate himself if he thinks B will cooperate.  
By symmetry, the same will hold for B. Hence, if it is the case that both βA >1/7 and βB >1/7, 
(C,C) is a Nash equilibrium. If player i‘s beta is sufficiently large, but not j’s, (C,C) is not a 
Nash equilibrium, since then player i will defect if he thinks j will cooperate.    
 

 
(c) … each farmer has reciprocal preferences, in the sense that he prefers to repay kindness 

with kindness and unkindness with unkindness? 
 
Yes. But again, not necessarily; it depends on the strength of the players’ preference for 
reciprocity. 
Reciprocal preferences implies that the player has a preference to repay kindness with kindness 
and meanness with meanness. The implications of reciprocal preferences in this case thus 
depends on exactly how “kindness” and “meanness” are defined (which does vary in the 
literature on the topic!), as well as the importance each player attaches to reciprocity relatively to 
material payoff.  
Intuitively, if A thinks B will play Cooperate, it seems reasonable that A regards this as a kind 
action by B: B could both have earned more material payoff to himself and secure less material 
payoff to A by defecting. (Note that with the example of a formal definition of kindness that I 
used in class, only the latter of these two, namely the consequences for A of B’s actions, matters!) 
When A has reciprocal preferences, A feels bad when repaying a kind deed with an unkind one. It 
seems reasonable that playing Defect when one expects the other to play Cooperate is an unkind 
action, since this secures more income to oneself at the others’ expense. Since a reciprocal player 
dislikes repaying kindness with unkindness, A gets extra utility from repaying B’s kindness with 
kindness. If this extra utility is larger than 1, A will prefer to play Cooperate if he thinks B will 
cooperate.  
By symmetry of the game, the same holds for player B. Hence, if both perceive Cooperation by 
the other to be a kind act, and get a psychological payoff of more than 1, (C,C) will be a Nash 
equilibrium. 
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(In this case too, (D,D) will also be a Nash equilibrium, but I have not asked specifically about 
this.) 
 
This problem is relatively difficult to solve analytically, partly because it is inherently more 
complex than the other problems and also because the literature does not give as clear answers to 
which utility function and, not the least, which definition of “kindness” one should use as in the 
above problem. I thus do not think students should be expected to give mathematical answers, as 
long as their verbal responses give a sufficiently precise explanation. However, if students prefer 
to answer mathematically, here’s the formal model of reciprocity we used in class (and in the 
second compulsory assignment):  
Let player i’s utility Ui be defined as follows: 

 
where  xi = i’s material payoff, kij =i’s kindness towards j, and jik~ = i’s belief about j’s kindness 
towards i.  
Assume that i’s kindness towards j is defined in the following way: 
 
kij = xj (si, bij ) - 1/2[xjmax (bij )+ xjmin (bij )] 
where si = i’s strategy (Cooperate, or Defect),  
bij = i’s belief about j’s strategy (Cooperate, or Defect), 
xjmax (bij ) is the largest material payoff i could secure to j, given i’s belief about j’s strategy bij, 
and xjmin (bij ) is the smallest material payoff i could secure to j, given bij.   
  
Hence, kindness is given by the payoff i allocates to j compared to the average of those payoffs i 
could potentially have allocated to j (given his beliefs). 
Using this model, consider first the case where A thinks B will cooperate (bAB=C). A’s kindness 
towards B is if A chooses to cooperate too (sA=C)is then given by 
kAB = xB (sA, bAB ) - 1/2[xBmax (bAB )+ xBmin (bAB )] 
= xB (C, C ) - 1/2[x2max (C )+ x2min (C )] 
=5-1/2[5+(-1)]=5-2=3 
 
To calculate A’s utility, we need to assess A’s belief about B’s kindness. (It is then useful to 
consider candidates for a fairness equilibrium: That is a situation in which no player can increase 
his utility from changing his strategy, given the strategy of the other player, and in which beliefs 
are correct.) 
Assume that A plans to cooperate, and thinks B (correctly) thinks A will cooperate. Then, A’s 
belief about B’s kindness towards A will be 3, since by symmetry we must have kAB = BAk~  (see 
above). 
Thus, A’s utility if cooperating (assuming that he expects B to cooperate and that B believes A 
will cooperate) is 
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Similarly, consider the situation in which A believes that B will cooperate, but in which A plans 
to defect. A’s kindness towards B is then  
kAB = xB (D, C ) - 1/2[xBmax (C )+ xBmin (C )] 
= -1- 1/2[5+ (-1)]= -1 -2= -3 
If A expected that B expects A to cooperate, B’s believed kindness to A is, as before, 3. If A 
thinks B expects A (correctly) to defect (which must be the case if we consider this as a candidate 
for a fairness equilibrium, in which beliefs should be correct), B’s perceived kindness to A, 
viewed from A’s perspective, is  

BAk~  = xA (C, D ) - 1/2[xAmax (D)+ xAmin (D )] = 6- ½[6+0]= 3.  
In this case, A’s utility, if he defects, is 
UA=xA + kAB BAk~ =6+(-3)3= 6-9= -3 
Hence, with this utility function and this specification of kindness, players will prefer to 
cooperate when the other cooperates, and (C,C) can indeed be a Nash equilibrium.  
(Specifically, (C,C) is a fairness equilbrium.) 
 

(d) … each farmer’s preferences are impurely altruistic, in the sense that each farmer gets a 
psychological benefit of 2 from his own contribution to the public good (that is, from 
paying his drainage cost)?   

 
Yes. We can still focus on the case where each player expects the other to cooperate, since what 
we’re considering is only the question of whether (C,C) can be a Nash equilibrium. 
 
Assuming that A expects B to cooperate, farmer A gets a total payoff (material plus 
psychological) of 7 if he cooperates (5 in material payoff and 2 in “warm glow” payoff). If he 
does not cooperate, he gets 6, so given that he expects the other to cooperate, he will prefer to 
cooperate. By symmetry, the same will hold for B. So (C,C) is a Nash equilibrium. 
 
(If A expects B to defect, A’s payoff will be +1 if he cooperates and 0 if he defects, so he will 
still prefer to cooperate. This will hold for B too. So with these preferences, (C,C) will be the 
only Nash equilibrium in total payoffs.)  
 


