
Quiz #3 - Econs 527 (March 7, 2018)

1. Assume that your utility function over income, x, is given by u(x) = x
1
3 , i.e., a Cobb-

Douglas type of function. You have been offered two wage options.

• In the first one you will receive a fixed salary of $27,000.

• In the second one, you will only receive $2,000 as a fixed payment, plus a bonus
of $50,000 if the firm is profitable. The probability that the firm goes profitable

(and thus you get a total salary of $52,000) is 0.5, while the probability that the

firm does not make enough profits is 0.5.

(a) Find the expected value of the lottery induced by accepting the second wage offer.

• The expected value of accepting the second wage offer is:

EVSecond = 0.5($2, 000) + 0.5($52, 000) = 1, 000 + 26, 000 = 27, 000

(b) Find the expected utility associated with the second offer.

• The expected utility is

EUSecond = 0.5 (2000)
1
3 + 0.5 (52, 000)

1
3 = 24.96

(c) Draw an approximate figure where the following elements are illustrated:

1. Utility function (either concave, linear or convex);

2. Utility level from the first wage offer;

3. Utility level from each of the two possible outcomes of the second wage offer.

4. Expected utility level from the second wage offer.

• Figure 1 depicts the decision maker’s concave utility function, the utility
of the first (certain) wage offer of $27, 000 (30), the utility of the second

(risky) wage offer by separately identifying the utility when the salary is

only $2, 000 (12.6) and that when the worker receives the bonus, $52, 000

(37.33). The figure also depicts the expected utility from accepting the

second wage offer, which is graphically illustrated by the mid point of the

line connecting the utility in the case in which the decision maker only
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receives $2, 000 and when he receives $52, 000.
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Figure 1. Utility function u(x) = x
1
3

(d) Using your answers from parts (a) and (b), find the risk premium associated with

the second offer.

• We know that the general expression of the risk premium (RP ) of a lottery

is

pu(x1) + (1− p)u(x2) = u(EV −RP )

Since the left hand side is just the expected utility from the lottery, EU , this

expression can be move compactly written as

EU = u(EV −RP )

Given that we know EU = 24.96 from part (b) and that EV = 27, 000 from

part (a),

24.96 = (27, 000−RP )
1
3

15, 550.12 = 27, 000−RP ⇐⇒ RP = $11, 449.88

In order to intuitively understand the risk premium of a lottery, consider

a decision maker who is offered the expected value of the lottery ($27, 000),

with an associated utility of 30 with certainty, or the possibility of playing the

lottery (where he obtains an expected utility of 24.96). Needless to say, this

risk averse individual would prefer the expected value of the lottery instead

which, for convenience, coincides with the first wage offer. The risk premium

hence measures by how much we need to reduce the certain wage offer of

$27, 000 in order to make this individual become indifferent between a risk-

less offer (of $27, 000 − $11, 449.88 = $15, 550.12), or the expected utility of
playing the lottery. In other words, a salary below $15, 550.12, despite being
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certain, would induce the individual decision maker to prefer the risky second

wage offer.

(e) What amount of money should the first wage offer propose in order to make you

indifferent between accepting the first and the second wage offers?

• The certain amount of money that would make you exactly indifferent be-
tween the utility from this certain payment and the utility from accepting

the second (uncertain) wage offer is the so-called Certainty Equivalent. As

described in our above discussion, the certainty equivalent is obtained from

subtracting the risk premium to the certain amount (first wage offer),

Certainty Equivalent = $27, 000− $11, 449.88 = $15, 550.12

(f) In your figure from part (c) include the risk premium and the certainty equivalent

of the second wage offer.

• Graphically, the risk premium measures how much we need to move the first

wage offer, $27, 000, leftward in figure 2 to make it map into the utility

function at a height that exactly coincides with the expected utility of the

lottery, denoted by EU in figure 5.5. The wage level at which such coincidence

occurs is the certainty equivalent of the lottery, $15, 550.12.
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Figure 2. Risk premium of the lottery.
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