
Solutions: Final Econ 500, 7:00pm December 11, 2006

Question 1 Recall that x1(p, e(p, u)) = ∂e(p,u)
∂p1

. Normalizing, p2 = 1, we therefore
get

∂e(p, u)

∂p1
=

1

p2
1

.

Integrating with respect to p1 yields e(p1, 1, u) = − 1
p1

+ C, where C is an
integration constant. Next, normalize e(1, 1, u) = u. Thus, −1 + C =
u. Thus, C = u + 1, i.e., e(p1, 1, u) = 1 − 1

p1
+ u. Since e(p1, p2, u) =

p2e(p1/p2, 1, u) we get, e(p1, p2, u) = p2(u+ 1) − p2

2

p1
.

e(p, u) = p2(u + 1) −
p2

2

p1

Question 2

(a) Demand at original prices is (20, 20). Demand at the new prices is
(5, 20). Thus,

The government’s tax revenue is 15

Utility after the tax is 100. We must now determine e(1, 1, 100). Since
prices are the same, x1 = x2 = 1. Thus, to obtain a utility of 100, we
must have x1 = x2 = 10. Thus, e(1, 1, 100) = 20.

The loss to the consumer using the equivalent variation is 20

Thus, the deadweight loss is 5.

The deadweight loss is 33.3% of the tax revenue

(b) At prices p1 = p2 = 2 demand is (10, 10).

The government’s tax revenue is 20

The consumer’s utility is again 100, and we have shown that e(1, 1, 100) =
20. Thus,

The loss to the consumer using the equivalent variation is 20
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The deadweight loss is 0% of the tax revenue

Question 3 The optimization problem is

C(q1, q2;w) = min
z
wz, s.t. − F (−z, q1, q2) ≥ 0,

which results in the Lagrangean

min
z
wz + λF (−z, q1, q2).

Thus, ∂C(q;w)
∂q1

= λ∂F (−z,q1,q2

∂q1
and ∂C(q;w)

∂q2
= λ∂F (−z,q1,q2

∂q2

∂C(q1,q2;w)

q1

∂C(q1,q2;w)

q2

= MRT (q1, q2)

(Note: The right-hand side should be the simplest possible expression you
can find, but it should not contain C(·) or its derivatives. The envelope
theorem helps.)

Question 4 Let π(p1, p2) be the profit function. Then

π(2, 1) = 0 π(1, 1) = 0 π(1, 2) = 10

π(1, 3) = 23 π(1, 4) = 38 π(2, 5) = 33

Question 5 MP = 2+ 1/(2
√
z) > 2. Thus, a solution to the profit maximization

problem exists

for all p that fulfill p < 2.

pMP = 2p + p

2
√

z
= w. Solving this for z yields z = 1

4(p−2)2 . Thus, f(z) =
1

2(2−p) + 1
2(2−p)2 .

for these p supply is z(p) = 1
2(2−p)

+ 1
2(2−p)2
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Question 6

3432302826242220181614121086420

24

22

20

18

16

14

12

10

8

6

4

2

0 good 1

good 2
p1

p2

= 3 p1

p2

= 1

p1

p2

= 3

p1

p2

= 1

In the graph, the aggregate buget lines are blue, and the aggregate demand
is indicated by the red circles. It follows immediately that the weak Axiom
is violated. Hence, aggregate demand cannot be rationalized by preferences.

3



Question 7

(a) u(x) = x− γx2 implies u′(x) = 1− 2γx and u′′(x) = −2γ. Thus, Then 10 points

absolute risk aversion is 2γ

1−2γx
, which is

increasing in γ

when u′ ≥ 0

(b) The person solve maxα,β

∫ 3
0 u(αz + β) dz s.t. α + β = w, which is

equivalent to maxα,β

∫ 3
0 u(w+α(z− 1)) dz. The first order condition is

∫ 3
0 u

′(w+ α(z − 1))(z − 1) dz = 0. Thus,
∫ 3
0 (1− 2γ(w + α(z − 1)))(z −

1) dz = 0, i.e., 1.5(4αγ + 2γw − 1) = 0.

α = 1−2γw

4γ

Question 8 The person solves maxz1,z2
pui(w −D + zi

A) + (1 − p)(w + zi
N ), s.t.,

qzA + (1 − q)zN = 0. Thus, the first order condition is

pu′i(w −D + zi
A)

(1 − p)(w + zi
N )

=
q

1 − q
. (1)

We know that u2 = ψ(u1), where ψ is concave and increasing. Thus,

pu′1(w −D + z2
A)ψ′(u1(w −D + z2

A))

(1 − p)(w + z2
N )ψ′(u1(w + z2

N ))
=

q

1 − q
.

First, note that w − D + zi
A < w + zi

N because of (1) and p < q imply
u′i(w−D+ zi

A) > u′i(w+ zi
N ). Thus, ψ′(u1(w−D+ z2

A)) > ψ′(u1(w+ z2
N )),

which implies

pu′1(w −D + z2
A)

(1 − p)u′1(w + z2
N )

<
q

1 − q
.

Thus,

z2
A

≥ z1
A
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