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Question 1. Statements (2p)

(a)

(b)

()
(d)

Which of the following statements are true, and which ones are not? Justify your answers.

The certainty equivalent of an uncertain lottery X will stay the same if the possible outcomes
of X are changed so that the resulting revised lottery X’ has the same expectation as X, i.e.,
E[X'] = E[X]. (0.5p)

Consider a lottery X with two uncertain outcomes. If the decision-maker’s risk premium for
this lottery X is equal to zero, then she is risk-neutral overall. (0.5p)

The utopian point in multi-objective optimization is a feasible solution. (0.5p)

In elections with an even number of candidates, it may be that there is no Condorcet winner.
(0.5p)

Question 2: Utility theory (3p)

The table below shows four decision alternatives (A,B,C,D) of which all but A have uncertain
outcomes. Consider a rational decision-maker (DM) who follows the axioms of utility theory.
Out of alternatives A and B, the DM would choose alternative A. Provide justified answers to
the following questions (a)-(c).

(a) Does alternative D dominate alternative C in the sense of first-degree stochastic dominance?

(1p)

(b) What can you say about the DM’s risk attitude? (1p)

(c) Which of the two last alternatives C and D does the DM prefer? (1p)

A B 5 D
outcome (€) probability | outcome (€) probability | outcome (€) probability | outcome (€) probability
50 0.4 50 0.12 50 0.28
70 1 70 0.7 70 0.3
100 0.6 100 0.18 100 0.42
Question 3: Multiobjective optimization (2p)

Consider a DM who wishes to maximize two

objectives, fi and fa. The values of these ob- .xl

jective functions for seven feasible solutions .
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(a) Which solutions are Pareto-optimal? (1p) %
o

(b) What percentage of the Pareto-optimal so-

lutions can be found using the weighted sum 7

1

approach? (1p)




Question 4: Decision trees (4p)

You have mineral rights to a plot of land which contains oil with probability 0.10. If there is
oil and you choose to drill (this costs 10,000 €), you will receive 200,000 € from oil sales. The
alternative is not to drill at all, in which case there are neither costs nor sales revenues. Provide
justified answers to the following tasks and questions (a)-(c).

(a) Draw a decision tree to represent your problem. Should you drill? (1p)
(b) What is the Expected Value of Perfect Information? (1p)

(c) Assume that before the drilling decision, you are given the option of consulting a geologist who
can assess this piece of land by indicating whether the prospects are “good” or “poor”. Yet the
geologist is not a perfect predictor. If there is oil, she will say with a probability of 0.95 that the
prospects are “good”. On the other hand, if there is no oil, the probability of her saying that
prospects are “poor” is 0.85. Revise your decision tree to include the ”Consult Geologist” option.
Calculate the Expected Value of Sample Information for consulting this geologist. Specifically,
if she charges 7,000 €, what should you do? (2p)

Question 5: Multi-attribute Value Theory (5p)

Consider a DM who is choosing an office space for her start-up company. The attributes are a;:
rent (between 400 and 800 €/month) and a: area (between 25 and 50m?).

Construct an additive multi-attribute value function that is consistent with the preferences (1-3)
expressed by the DM:

1. The value of rent is decreasing and linear.

9. The value of area is increasing, (35 « 25) ~g (50 « 35) and (45 « 35) ~¢ (50 « 45). You
may assume that within the intervals [25,35], [35,45] and [45,50], the value function is
linear.

3. Apartments (400,25) and (600, 39) are equally preferred.

Provide justified answers to the following tasks (a)-(d). Graphical presentation is a sufficient
justification for (d).

(a) Construct normalized attribute-specific value functions v that map the worst levels of at-
tributes to zero and the best levels to one. (2p)

(b) Derive attribute weights for the additive value function V(z) = T2, wivN (zi). (1p)

(c) Compute the overall values for the apartments, z! = (800, 50), 2 = (400,25) and z3 = (600, 35).
(1p)
(d) Determine which ones of the three apartments z', 22, and z® are non-dominated if the last

preference statement concerning the equality of apartments (400, 25) and (600, 39) is replaced
by the statement that apartment (500,25) is preferred to (800,50)7? (1p)



