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Questions to be discussed at the 6th seminar, ECON4260, 
Fall 2009. 

 
Please direct any questions regarding the questions below to Karine Nyborg, 
karine.nyborg@econ.uio.no, phone # 22 85 72 83. 
 
Problem I 
 
Consider the following game between two players, 1 (row player) and 2 (column 
player), where numbers indicate monetary payoffs: 

 
 Cooperate Defect 
Cooperate 3,3 -5, 5 
Defect 5,-5 0,0 

 
This is the same game we studied in Problem 6 last week (in Seminar 8): 1 and 2 are 
partners in a firm. If both invest 10 in a project, the project will achieve an income of 
13 (per person), so both will get net earnings of 3. If only one of them invests, the 
project earns only 5 (per person), leading to a payoff of -5 for the person who invested 
and 5 for the other. If none of them invests, both get nothing.  
 
Recall first from last week: What outcome would you predict if both players are 
purely self-interested (care only about their own material payoff)?  
 
Let us now assume that both players have reciprocal preferences. 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.  
 
I a)  Does it seem reasonable that a person with reciprocal preferences as specified 
above might prefer to play Cooperate in this game, if he expects that the other will 
play Cooperate? Explain the main intuition (you should not necessarily have to define 
“kindness” formally to be able to do this).  
 
I b)  Explain what a fairness equilibrium is. 
 
Let us now define “kindness” formally. 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), 
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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). 
 
Moreover, let ciji =i’s belief about j’s belief about i’s strategy. We can then define jik~  
in the same way as kij, but taking into account that to evaluate j’s kindness towards 
himself (i), i must use his beliefs about j’s strategy, bij, and his beliefs about j’s beliefs 
about i’s own strategy (ciji): 

xi (bij, ciji ) - 1/2[ximax (ciji)+ ximin (ciji )]  
 

I c)  What is/are the fairness equilibrium/equilibria in the game described above, 
given the reciprocal preferences and definitions of kindness specified here? Explain. 
 
 
Problem II 
 
 Assume that asthma patients benefit from clean air, while healthy people do not 
notice the difference. Liza and Adam both consider whether to contribute to a project 
improving air quality. They are both healthy, and do not care about clean air for their 
own sake.  
 
Liza is a pure altruist, however, and her utility, UL, is given by 
 
(1) UL =  9lncL + 2lnG  if G > 0 
  9lncL   if G = 0 
 
where cL is Lisa's consumption of private goods, G is a measure of air quality, and 
(2lnG) is the altruistic benefit she gets from knowing that the air quality has level G.  
 
Adam, on the other hand, is concerned about warm glow. His utility is 
 
(2) UA =  9lncA + 2lngA  if gA > 0 
  9lncA   if gA = 0 
where cA is Adam's consumption of private goods, and gA is Adam's contribution to 
cleaner air. 
 
Both Liza and Adam have an exogenously fixed income of 100, which can be spent 
on private consumption or contributions to cleaner air, where one unit of G costs one 
unit of consumption. Thus, the budget constraint of each individual i is 
 
(3) 100 = ci + gi 
 
where gi is i’s contribution to cleaner air. Each of them thinks that if he or she does 
not contribute, the level of air quality will be fixed at 90. Thus, both think that 
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(4) G = G-i + gi = 90 + gi  
 
where G-i is the air quality secured by others than i.  
 
II a) How much will Liza contribute? 
II b) How much will Adam contribute? 
II c) Who contributes most? Why? Provide an intuitive explanation. 
 
 
12.11.09  
Remark: In this week’s lecture, I said that the details of utility and welfare 
maximization with altruism would be discussed in the seminar. I changed my mind 
concerning the welfare part. I encourage you to try to solve the maximization 
problems on your own, based on the lecture notes. If you have problems with this, tell 
me, and I’ll make a rough guide available on the web page.    
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