
S: M- 2, E500, (W) November 7, 2007

Question 1 The Lagrangean is given by

L = x2
1
x2 − λ(3x1 − x2 − 360).

The first order conditions are 2x1x2 = 3λ andx2
1 = λ. Thus, 2x1x2 = 3x2

2.

The equation of the income offer curve is x2 = 1.5x1 . The budget line equation

is 3x1 + x2 = 360.

x1 = 80, x2 = 120 .

Question 2 The Lagrangean is given by

L = x1 + 2x2 − λ(x1x2
2
− 1, 024).

The first order conditions are 1= 2λx1x2, and 2= λx2
2. Thus, 4x1x2 = x2

2, i.e.,
4x1 = x2. In addition,x1x2

2 = 1, 024. Thus, 16x3
1 = 1, 024. Thus,

The least costly consumption bundle isx1 = 4, x2 = 16

Question 3 1. Suppose the interest rate is 0%. Then 5 points

Current consumption is c1 = 15. The person saves $ 15.

2. Suppose the interest rate increases to 50%.

Current consumption is c1 = 18. The person saves $ 12.

3. The change in saving due to the income effect is −3.

he change in saving due to the substitution effect is 0.

Explain briefly why raising the interest rate lowers savings(Your answer must
be brief, i.e., fit in the box below). 5 points

The interest rate increase results in a positive income effect,

i.e., the person is able to spend more money since the return on

his or her savings is increased. Because preference are perfect

complements, there is no substitution effect that can counteract

this income effect.
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Question 4 Before the price changex1(1, 9, 84) = 21, andx2(1, 9, 84) = 7

Demand before the price change isx1 = 21, x2 = 7.

After the price changex1(4, 9, 84)= 8.4, andx2(4, 9, 84)= 5.6

Demand after the price change isx1 = 8.4, x2 = 5.6.

In order to afford (21, 7) at the new prices, income must beI = 147. Then,
x1(4, 9, 147)= 14.7, andx2(4, 9, 147)= 9.8
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The income effect is∆I x1 = −6.3,∆I x2 = −4.2.

The substitution effect is∆sx1 = −6.3,∆sx2 = 2.8.

Question 5

The expected payoff of the lottery is 4.

The expected utility of the lottery is -0.595.

The certainty equivalent of the lottery is 1.680.

Question 6 The expected utility from being uninsured is−1/1, 000 ∗ 0.9 − 1/200 ∗
0.1 = −0.0014. The expected utility from being insured is−1/(1, 000− p). Thus,
−1/1, 000∗0.9−1/200∗0.1 = −1/(1, 000−p). This implies 1, 000−p = 1/0.00012.
Thus,

The person is willing to pay at most $285,71.

Question 7

(a) The overall probability that a person becomes ill is 0.01(0.9) + 0.2(0.08) +
0.9(0.02) = 0.043. Thus, the expected costs are 0.043(30, 000) = 1290 per
person. Average fixed costs are 20 Dollars. Thus,

The insurance premium is $1,310

(b) The expected costs per person are $1,290. Thus, profit is 1, 000, 000(400−

1, 290)−20, 000, 000. Thus, the firm’s total profit is−910 Million Dollars .

Alternatively, they company at $8,000 onlyB andC will sign up. The proba-
bility of an illness is (0.2(0.08)+ 0.9(0.02))/0.1 = 0.34. Thus, expected costs
per person are 10,200. There are 100,000 typeB andC people. Thus, the

firm’s total profit is −240 Million Dollars .

Finally, at a premium of 27,500 only type C sign up. Profit is−10 Million Dollars .

0% of the population will be insured by the firm.

Question 8 The person solves

max
xA,xB

0.5 ln(0.2xA + 1.8xB) + 0.5 ln(2xA),

3



subject toxA + xB = 4, 000.

The Lagrangean is

L = 0.5 ln(0.2xA + 1.8xB) + 0.5 ln(2xA) − λ(xA + xB − 4, 000).

Thus, the first order conditions are

0.1
0.2xA + 1.8xB

+
1

2xA
= λ

0.9
0.2xA + 1.8xB

= λ

Thus,
0.8

0.2xA + 1.8xB
=

1
2xA

which implies 1.6xA = 0.2xA + 1.8xB, i.e., 1.4xA = 1.8xB. In addition,xA + xB =

4, 000. Thus,

The optimal investment amounts arec1 = 2, 250,c2 = 1, 750.
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