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2 Problem 1

Anne is risk averse and maximizes expected utility, while Tom acts according
to Prospect Theory. They are both o¤ered a lottery L1 which gives �10 $ or
20 $ with equal probability. Anne accepts the lottery and will do so for modest
changes in wealth while Tom declines (Tom then gets zero payment).
(a) Could you, based on this information, have told whether Anne is risk

seeking or risk averse?
Answer
We know that Anne is risk avers, but we could not have told from this choice.

Declining the lottery would indicate strong risk aversion, but accepting it only
puts an upper bond on the risk aversion.
_______________
They are then o¤ered a lottery where L1 is played 5 times in a row (they do

not watch the lotteries being played out).
(b) Discuss to what extent you can predict their reaction to this o¤er

based on the information on how they respond to L1.
Answer:
If Anne plays the lottery once, she will experience a minor change her wealth.

But she accept the lottery even for modest changes in wealth, so she will accept
playing a second time, and a third, fourth and �fth. Watching the lottery being
played out do not a¤ect her choice. Thus we can tell that she will accept the
lottery �ve time.
If Tom had to watch the lotteries being played out, he might update his

reference point after each lottery, and the loss aversion would be equally strong
for the second lottery. As he do not watch the lotteries being played out how-
ever, the can only be one reference point for the entire �ve repetitions. With
considerably probability the reference point will have no impact on repetition
2, 3, 4 and 5. E.g. after a win in the �rst lottery, the second lottery will with
certainty give an outcome above the reference point. Tom is then more likely to
accept the lottery the more time it is played out. We cannot tell what he will
choice.
_______________
Finally they are both o¤ered a ticket in a lottery L2 where they may win

1000 $ with a probability 0.05% (and with remaining probability get nothing).
The ticket cost is 1 $. Anne declines this o¤er while Tom accepts.
(c) Explain why Tom may be more willing to accept this o¤er, even

though Anne is more prone to accept risk in her acceptance of lottery L1.
Answer:
This lottery has expected value 0.5$ but costs 1$. Since Anne is not a risk

seeker she declines.
Tom would have declinded the same lottery if he used the true probabilities.

(PT implies risk seeing in the area of loss, but that do not apply here.) The
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Sketch of solution for: 
 
Problem 2 
 
Consider a decision-maker with present-biased preferences. In particular, assume that he/she 
has (β, δ)-preferences. 
 

(a) Explain what is meant by (β, δ)-preferences, and how it departs from intertemporal 
preferences with exponential discounting. Why do (β, δ)-preferences lead to problems 
of time-inconsistency? Explain what is meant by naïve and sophisticated behavior 
when preferences are time-inconsistent.  

 
See http://folk.uio.no/gasheim/4262f7t1.pdf 
 
Suppose there is an activity that the decision-maker will complete on one of the next 5 days. 
As a function of when the activity is completed, his/her reward will be vt and his/her cost will 
be ct, where (c1, c2, c3, c4, c5) = (6, 6, 6, 10, 18) and (v1, v2, v3, v4, v5) = (6, 10, 18, 18, 18). 
However, there are two possible cases for when the decision-maker receives these payoffs: 
 
Immediate costs: the cost is incurred when the activity is done, and the reward is received in 
the future. 
Immediate rewards: the reward is received when the activity is done, and the cost is incurred 
in the future. 
 
Assume that β  = ½ and δ  = 1, and that the decision-maker values rewards and costs linearly. 
 

(b) When is the best time to complete the task when evaluated at a prior day 0? How does 
your answer depend on the timing of rewards and costs? 

 
From the perspective of day 0, and given δ = 1, it is best to complete the task on the day with 
the highest vt – ct, which is day 3 (on which v3 – c3 = 12). Hence, the best time is day 3. Note 
that the timing of rewards and costs is irrelevant from the perspective of time 0, keeping in 
mind that δ = 1. 
 

(c) Consider the case of immediate costs. When do naifs complete the task, and when do 
sophisticates complete the task? 

 
It is useful to develop a table of the person’s preferences: 
 

 
 
Naifs always plan to do it at the best time given their current preferences. On day 1, they view 
day 3 as best, and so they wait. On day 2, they still view day 3 as best, and so they wait. On 
day 3, they view day 4 as best, and so they wait. Finally, on day 4, they view day 5 as best, 
and so they wait. Conclusion: Naifs complete the task on day 5. 
 



Sophisticates are forward-looking, and do backward induction. On day 4, they will prefer day 
5 to day 4, and so they would wait. On day 3, they will compare day 3 to day 5, and since they 
will prefer day 3, they would do it. On day 2, they will compare day 2 to day 3, and since they 
will prefer day 3, they would wait. Finally, on day 1 they compare day 1 to day 3, and since 
they prefer day 3, they wait. Conclusion: Sophisticates complete the task on day 3. 
 

(d) Consider the case of immediate rewards. When do naifs complete the task, and when 
do sophisticates complete the task? 

 
Again, it is useful to develop a table of the person’s preferences: 
 

 
 
Naifs always plan to do it at the best time given their current preferences. On day 1, they view 
day 3 as best, and so they wait. On day 2, they view day 2 as best, and so they do it. 
Conclusion: Naifs complete the task on day 2. 
 
Sophisticates do backward induction. On day 4, they will prefer day 4 to day 5, and so they 
would do it. On day 3, they will compare day 3 to day 4, and since they will prefer day 3, they 
would do it. On day 2, they will compare day 2 to day 3, and since they will prefer day 2, they 
would do it. Finally, on day 1 they compare day 1 to day 2, and since they prefer day 1, they 
do it. Conclusion: Sophisticates complete the task on day 1. 
 



element of PT that may explain why Tom buy the ticket is the use of decision
weights. Low probabilities are overweighted. Tom thus behaves as if the true
probability of winning is much higher than 0.05%
____________________
Chris is an expected utility maximizer too, but Chris rejects the lottery L1

and claims that he would have done so irrespective of his wealth.
(d) How do you expect that Chris would respond to a lottery L12, giving

�50 $ and 5000000 $ with equal probabilities?
Answer:
Here Rabin�s theorem applies. Chris would decline any lottery with a 50%

chance of loosing 20, no matter how high the potential gain is. The stated
lottery is far less attractive and will for sure be declined.
It is not required that students do formally prove the claim, but if they do

the argument will be along some lines like this: A simple way to formally justify
the claim is �rst to normalize utility such that

u(W ) = 0

u(W + 20) = 1

Indi¤erence to the stated lottery then would imply u(W � 10) = �1 but the
lottery is declined so

u(W � 10) < �1
Simple risk aversion implies

u(W � 20) < �2
u(W + 10) > 1=2

Since Chris declines at any wealth level that includes the wealth levelW+20,
hence

1

2
u(W + 10) +

1

2
u(W + 40) < u(W + 20)

hence
u(W + 40) < 2� 1

2
=
3

2
and in similar fashion with starting wealth at W + 40

u(W + 60) < 2� 1

22

u(W + 80) < 2� 1

23

hence
u(W +X) < 2

for any positive X. A lottery loosing 20 and winning X with equal probability
thus yields utility

1

2
u(W � 20) + 1

2
u(W +X) <

1

2
(�2 + 2) = 0 = u(W )

and will be declined.
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3 Problem 3

Products which are (or are claimed to be) produced in more �ethical�ways than
other products are sometimes sold at a higher price. Consider the following
example:
Assume that every consumer in a society purchases one and only one unit of

a private consumption good Q. There exist two varieties of this product, A and
B, which are identical except that variety A is produced in a factory using child
labor, while B is produced in a factory which does not use child labor. This is
common knowledge. Both factories are located in foreign country.
Each consumer has an exogenously given income of 10, which can be spent

on Q and on other private consumption goods. The unit price of variety A is 1.
The unit price of variety B is 2.
a) Which variety (A or B) will be chosen by a consumer who cares only

about his own (material) private consumption?
Answer:
He will choose A, since it is cheapest and he gets no material consumption

utility from knowing that less child labor is used.
Let QAi = individual i�s purchase of variety A, and QBi = i�s purchase of

variety B. Note that we will always have either (QAi = 1 and Q
B
i = 0), or (Q

A
i

= 0 and QBi = 1), since each consumer buys one and only one unit. Assume
that every consumer i has the following utility function:

Ui = �(Q
A
i +Q

B
i ) + ln ci + si

where �>0 is an exogenously �xed constant, ci is i�s consumption of other
private consumption goods than Q, while si is the social approval received by i
from other consumers. Let the price of ci be 1.
Consumers purchasing variety B approve of others who purchase B. (Giving

social approval, for example by smiling, is costless.) Social approval is thus
increasing in the share choosing B, in the following way:

si = 2bQ
B
i

where b is the share choosing B.
b) Which variety would you now expect individuals to choose? Will there

be multiple Nash equilibria? Explain.
Answers:
Which variety would you now expect individuals to choose?
The consumer�s budget constraint is

10 = 1 �QAi + 2QBi + ci
or

ci = 10�QAi � 2QBi
Inserting this, as well as the approval function, into the utility function,

yields
Ui = �(Q

A
i +Q

B
i ) + ln(10�QAi � 2QBi ) + 2bQBi
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The consumer will strictly prefer variety B if the utility of choosing B strictly
exceeds the utility of choosing A, that is (using that when QBi = 1, QAi = 0,
and vice versa):

� � 1 + ln(10� 2 � 1) + 2b � 1 > � � 1 + ln(10� 1)
�+ ln(8) + 2b > �+ ln(9)

ln 8 + 2b > ln 9

b > (ln 9� ln 8)=2
b > (ca.) 0:059

If b > (ln 9� ln 8)=2, the consumer will thus strictly prefer variety B.
If If b < (ln 9� ln 8)=2, the consumer will strictly prefer variety A.
If b = (ln 9� ln 8)=2, the consumer is indi¤erent.
Will there be multiple Nash equilibria? Explain.
Since consumers are identical in every relevant respect, every consumer will

make the same choice.
Thus, if b > (ln 9 � ln 8)=2, every consumer will strictly prefer variety B.

If everybody chooses B, the share b must equal 1. Hence, there can be no
Nash equilibrium for b between (ln 9� ln 8)=2 and 1, but b = 1 must be a Nash
equilbrium. (Or, to reason the other way around: If b = 1, then b > 0:059 holds,
and the consumer chooses B. But if b = 1, everyone else chooses B too. Thus,
b = 1 must be a Nash equilibrium.)
If b < (ln 9� ln 8)=2, every consumer will strictly prefer variety A. If every-

body chooses A, the share b must equal 0. Hence, there can be no Nash equilib-
rium for b between (ln 9�ln 8)=2 and 0, but b = 0must be a Nash equilbrium. (If
b = 0, then b > 0:059 does not hold, and the consumer chooses A. But if b = 0,
everyone else chooses A too. Thus, b = 0 must also be a Nash equilibrium.)
If b = (ln 9� ln 8)=2, every consumer is exactly indi¤erent between the two

varieties. This is also a Nash equilibrium (or strictly speaking, a large number
of Nash equilibria, one for each combination of individuals choosing A and B
such that b = (ln 9� ln 8)=2)). However, this Nash equilibrium is unstable: if b
increased or decreased only very slightly, every consumer would instead strictly
prefer one variety over the other, and the economy would end up in one of the
other two (stable) Nash equilibria.
The latter equilibrium could also be interpreted as a situation in which every

individual plays a mixed strategy. The properties of such equilibria have not
been extensively discussed in class. Students should thus not be expected to
explain details here. We have, for example, not discussed formal stability criteria
in class, nor have we discussed in detail how an economy might move from one
equilibrium to another. Discussing this as a static game, focusing mainly on the
"pure strategy" equilibria b = 0 and b = 1, should this be su¢ cient.
Since the economy displays multiple equilibria (two of which are stable), we

cannot know which it would end up in. If we disregard the unstable equilibrium
b = (ln 9 � ln 8)=2, the basic insight is that the consumer wants to do what
everybody else is doing, regardless of what that is.
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Since the economy displays multiple equilibria (two of which are stable), we
cannot know which it would end up in. If we disregard the unstable equilibrium
b = (ln 9 � ln 8)=2, the basic insight is that the consumer wants to do what
everybody else is doing, regardless of what that is.
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