
Exam ECON 4260, Spring 2013 

Suggested answers to Problems 1, 2 and 4 

Problem 1 (counts 10%) 

Rabin’s theorem shows that if a person is risk averse in a small gamble, then it follows as a logical 
consequence that the person is extremely risk averse in large gambles – provided that some 
additional assumptions are satisfied. (For concreteness, think of a small gamble as one where 
potential gains and losses are less than 100 kroner, while in a large gamble the potential gains can be 
in millions of kroner.)  
 
What are the additional assumptions that must be satisfied for Rabin’s theorem to hold? 
 

The required premises for the argument are that the person is risk averse in the small gamble, for 

any level of wealth and that the person maximizes expected utility. Rabin’s argument takes for 

granted that the argument in the utility function is wealth + gains/losses from the lottery. While not 

formally an assumption, more an interpretation of expected utility, there may be a bonus for 

mentioning that. 

 

Problem 2 (counts 20%) 

Consider the following choices.  

Choice 1: You first get 400 kroner, and then you have to choose between  

A: Losing 500 kroner or winning 500 kroner with equal probability.  

B: Losing 100 kroner with 100% probability. 

Choice 2:  You have to pay 100 kroner, and then you get to choose between  

C: Winning 1000 kroner or 0 kroner with equal probability.  

D: Winning 400 kroner with 100% probability. 

Consider Ann’s and Ola’s preferences in these two choices.  

a) Ann maximizes expected utility. She prefers B over A in Choice 1. What are her preferences in 

Choice 2?  

As the two choices are identical in terms of probabilities and final payoff, her preferences are the 

same, that is, D is preferred to C. 

 

Now consider Ola, who behaves in accordance with prospect theory with decision weights ( )p p 

and value function  
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b) What are Ola’s preferences in the two choices? 

 

In Kahneman and Tversky’s paper on prospect theory, similar choices are presented and they are 

interpreted as if the money initially given/taken are “pocketed” and the lotteries are considered with 

reference point zero irrespective of what they are given or have to pay.  

Given this assumption and the value function, v(-500)=-1000, so the value of the two alternatives are 

A:  2*(-500)*50%+500*50% = -250,  

B  2*(-100)*100%                   = -200.  

Thus Ola prefers B to A (just like Ann) 

In the second choice the similar calculation yields:  

C: 1000*50% + 0*50% = 500  

D:                                   =  400  

so Ola prefers C to D, unlike Ann. 

Reference points are not very precisely defined in prospect theory. In Kahneman and Tversky (1979) 

only positive amounts are given upfront. An alternative reference point is possible in the second 

choice, arguing that the person is in the loss after paying 100 Kroner. The calculation would then be  

C: 900*50% + 2*(-100)*50% = 350 

D: 300*100%                           = 300 

Ola still prefers C. 

If the ambiguity of reference points is discussed that is extra good. The latter choice with no 

discussion seems less natural than the first. 

 

Problem 3 (counts 35%) 

Present-biasedness is one way of representing a person with self-control problems. A particular way 

of modeling such present-biasedness is to assume that she has (, )-preferences. 

(a) Explain what is meant by (, )-preferences, and how it departs from intertemporal 

preferences with exponential discounting. Why does (, )-preferences lead to problems of 

time-inconsistency? 

(b) Explain what is meant by naïve and sophisticated behavior when preferences are time-

inconsistent. Explain why a sophisticated person with (, )-preferences may be willing to pay 

for restricting future choices or changing future relative prices, while a naïve person with (, 

)-preferences will not. 



Consider the problem of choosing a membership plan for a health club. Each visit to the health club 

generates a future benefit, but carries an immediate cost. The health club offers a choice between 

either paying a monthly membership fee allowing free usage or paying a per-visit price.  

(c) Explain why a naïve person with (, )-preferences may accept paying the monthly 

membership fee, even though the average cost per actual visit turns out to exceed the per-

visit price. 

(d) Explain why also a sophisticated person with (, )-preferences may accept paying the 

monthly membership fee, even though the average cost per actual visit turns out to exceed 

the per-visit price. 

The dual-self model, in which a long-term planner attempts to control at a cost a series of short-term 

doers, is an alternative way of representing a person with self-control problems. 

(e) Will a person that makes decisions as modeled by the dual-self model accept paying the 

monthly membership fee, even though the average cost per actual visit turns out to exceed 

the per-visit price? 

(f) Observed behavior shows that consumers accept paying the monthly membership fee, even 

though the average cost per actual visit turns out to exceed the per-visit price. However, 

some consumers continue to pay the membership fee for several months after their last 

actual visit to the health club. Are any of the models above (present-biasedness with naïve 

behavior, present-biasedness with sophisticated behavior, a long-term planner controlling a 

series of short-term doers) consistent with such behavior? 

 

Problem 4 (counts 35 %) 

(a) What is a convention? Explain. Give at least one example, and explain why you believe the 
example fits your definition. 

 
A convention is, roughly, a rule of behavior that everyone is expected to follow, everyone knows that 

everyone is expected to follow it, and the behavior constitutes a Nash equilibrium. Below are some 

definitions and explanations, all of them discussed in the course material/seminars/lectures. 

Young (1998, on the compulsory reading list) writes: “[…] a convention is equilibrium behavior in a 

game played repeatedly by many different individuals in society, where the behaviors are widely 

known to be customary. Note the importance of knowledge: the behaviors must not only be 

customary, they must be known to be customary, or else the behaviors are not in fact self-enforcing.” 

In the same author’s “The Economics of Convention” (Journal of Economic Perspectives 10(2), 105-

122, 1996) he elaborates (p. 105): “By a convention, we mean a pattern of behavior that is customary, 

expected and self-enforcing. Everyone conforms, everyone expects others to conform, and everyone 

has good reason to conform because conforming is in each person's best interest when everyone 

else plans to conform (Lewis, 1969). Familiar examples include following rules of the road, adhering 

to conventional codes of dress and using words with their conventional meanings. […] The main 

feature of a convention is that, out of a host of conceivable choices, only one is actually used. This 

fact also explains why conventions are needed: they resolve problems of indeterminacy in 



interactions that have multiple equilibria. Indeed, from a formal point of view, we may define a 

convention as an equilibrium that everyone expects in interactions that have more than one 

equilibrium.” 

(b) What is the difference between a convention and a social norm? Discuss. Do you think the 
example of a convention you provided in 3a) could be considered a social norm? Why/why 
not?  
 

Several definitions of “social norms” exist in the economics literature, and their exact meaning does 

not necessarily coincide. Further, sociologists and psychologists often use the concept in different 

ways than economists. Thus, students should be given some flexibility in how to respond, but they 

need to demonstrate that they are familiar with the definitions and applications used in the course. 

In the lectures, I have defined a “social norm” as follows:  

“A social norm is a rule of behavior that one is expected to follow, and which is enforced through 

social sanctions (others’ approval and/or disapproval).”  

The question asks for a discussion, not simply a “correct answer”, since both “convention” and 

“social norm” can be defined in many (slightly) different ways. The difference emphasized in class is 

that a social norm is enforced through social sanctions. This is not necessarily the case for a 

convention (so in this sense, a “convention” is a wider concept than a “social norm”). For example, 

driving on the right side of the road (in Norway) is a rule of behavior which would be self-enforcing 

even in the absence of social (or legal) sanctions. For something to be a social norm and not only a 

convention, according to this criterion, the social sanctions should be required to make the behavior 

required by the norm self-enforcing. 

The definition of a social norm I used in class does not specify that the social norm represents 

equilibrium behavior. However, the examples of social norms discussed formally in class all implied 

that this was the case, so a social norm constituting equilibrium behavior has been an implicit 

assumption in the discussion in class. 

 

Consider a large society with N members. Let H be the quality of society’s health care system, which is 

a public good. Assume that H is determined by  

𝐻 =∑𝑡𝑗

𝑁

𝑗=1

 

where j = 1, …, N, and tj is person j’s tax payment.  

Assume that for every tax payer i there are only two alternatives for tax payment: Either ti=1 (i is a tax 

payer), or ti = 0 (i is a tax evader). The tax authorities in this society are unable to verify whether a 

given individual has paid her taxes, and consequently, tax evaders need not fear legal punishment.  

Every member of society has an identical exogenous income, Y. Person i’s budget constraint is given 

by 

𝑥𝑖 + 𝑡𝑖  

where xi denotes person i’s  consumption of private goods. 



Assume that the behavior of Anna, a member of this society, is determined by maximization of the 

following utility function: 

𝑈𝐴 = 𝑢(𝑥𝐴) + 𝑣(𝐻) 

where UA is Anna’s utility, and u and v are increasing and concave functions.  

(c) Discuss whether you find it reasonable to call Anna an altruist.  

There are at least two interpretations of Anna’s utility function:  

i) She can be a Homo Oeconomicus (“selfish”), and v( ) reflects that she cares about her own access to 

the public good;  

ii) She can be what Andreoni (1988) called a pure altruist, where v( ) reflects than she cares about 

others’ access to the public good. (Namedropping of Andreoni not required.) 

(Of course it is possible to interpret v(H) as representing a preference for both one’s own and others’ 

access to H. I would consider this a variety of pure altruism.)  

(d) Assume that Anna does not think her behavior will influence the behavior of others. 

Demonstrate under what conditions Anna will choose to pay her tax, and provide an intuitive 

explanation for your result.  

Anna maximizes her utility. Since only two alternatives are available, ti = 0 and ti = 1, there is no point 

in differentiating the utility function, one must compare utility in the two alternatives. 

Let H-i denote the level of H provided by others than i. This will be exogenous to i. If i does not pay 

her taxes, ti=0, then Ui = u(Y) + v(H-i). If she does pay, i.e. ti=1, Ui = u(Y-1) + v(H-i+1). Hence i will pay 

her tax if    

u(Y-1) + v(H-i+1) ≥ u(Y) + v(H-i)  

(equality implies indifference; with the assumption made, we cannot know what i will do in that case). 

This can be rewritten as  v(H-i+1) - v(H-i) ≥ u(Y) - u(Y-1), which says that the gain to i in terms of 

increased public good supply (whether these gains are altruistically motivated or not) must be larger 

than her loss in terms of lost consumption benefits.  

Since v is an increasing and concave function, the gain v(H-i+1) - v(H-i) is higher the lower H-i. Hence, 

one way to interpret this is that i will only contribute if others’ contributions are sufficiently low.  

Consider the same society as described above, but assume now (contrary to the assumption made 

about Anna above) that every member i of society maximizes a utility function of the following type: 

𝑈𝑖 = 𝑢(𝑥𝑖) + 𝑣(𝐻) + 𝑠𝑖 

where Ui is i’s utility, u and v are increasing and concave functions, and si is social approval to i from 

others. Social approval to i is given by 

𝑠𝑖 = 𝑡𝑖𝐾𝑎 



where K>0, and a = the share of tax payers in society, where 0 ≤ a ≤ 1. 

Assume that every i considers others’ behavior as exogenous (not affected by i’s choices). Under what 

conditions will everyone in this society pay their taxes, even though there is no legal punishment for 

tax evasion?  

For each i, paying taxes is now optimal if  

u(Y-1) + v(H-i+1)+ Ka ≥ u(Y) + v(H-i), or  

(*) a ≥ [u(Y) - u(Y-1) + v(H-i) - v(H-i+1)]/K. 

That is, paying tax is individually optimal if a, the share of tax payers, is sufficiently large.  

If everyone pays their tax, a=1. Is it then individually optimal to pay one’s tax, or to deviate and not 

pay? With a=1, (*) becomes  

(**) 1 ≥ [u(Y) - u(Y-1) + v(H-i) - v(H-i+1)]/K. 

If this condition holds, ti=1 for all is a Nash equilibrium.  

However, although the above is a necessary condition for this to be a NE, it may not be the only NE. 

Consequently, even if condition (**) holds, the economy is not necessarily in the state where 

everyone pays their taxes.  

Assume that no-one pays their taxes, i.e. a=0. Is it then individually optimal to pay? (*) then becomes  

0 ≥ [u(Y) - u(Y-1) + v(H-i) - v(H-i+1)]/K, or  

v(H-i+1) - v(H-i) ≥  u(Y-1) -u(Y) 

which is exactly the same condition derived above for Anna to prefer paying her tax. If this condition 

is not fulfilled, i will follow others and not pay her tax.  

That is, unless it would be optimal to pay one’s tax even in the absence of the preference for social 

approval, ti=0 for all is also a Nash equilibrium.  

There will also be a NE in which (*) holds with equality, corresponding to a mixed strategy 

equilibrium, in which everyone is indifferent between paying and not paying tax. 

Hence, for everyone in this society pay their tax, (**) must hold, and if there are several Nash 

equilibria the economy must be in the tax-paying equilibrium, not one of the others.  


