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Question 1 Solve Exercise 15.B.1 of Mas Colell-Whinston-Green.

Question 2 Solve Exercise 16.C.2 of Mas Colell-Whinston-Green.

Question 3 Let E = {ui, ωi}Ii=1 be an exchange economy with L commodities. Show that if the alloca-
tion x is a solution for

maxx λ1u1(x1) + . . .+ λIuI(xI)

s.t.
∑I

i=1 xi =
∑I

i=1 ωi (PC),

xi ≥ 0, i = 1, . . . , I

where λi > 0 for all i ∈ {1, . . . , I}, then x is Pareto efficient.
Obs.: Assume that ui is concave for all i. In this case, you can show that if x is Pareto efficient, then

there exists a vector (λ∗
1, . . . , λ

∗
I) > 0 such that x is a solution to (PC) when λi = λ∗

i for i = 1, . . . , I .

Question 4 Consider the I = L = 2 exchange economy where

u1(x11, x21) = x11x21 and ω1 = (18, 4)

u2(x12, x22) = lnx12 + 2 lnx22 and ω2 = (3, 6).

1. Find a Walrasian equilibrium of this economy.

2. Find the set of all Pareto efficient allocations.

Question 5 Consider the production economy
(
{Xi,≿i}Ii=1, {Yj}Jj=1, {θi1, . . . , θiJ}Ii=1, (ω1, . . . , ωL)

)
.

We say the list (x, y, p∗), where (x, y) is an allocation and p∗ > 0 is a price vector, is an equilibrium with
transfers if there exists (w1, . . . , wI) ≫ 0 with

I∑
i=1

wi = p∗
I∑

i=1

ωi + p∗
J∑

j=1

yj
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such that:
(i) for all j ∈ {1, . . . , J}, p∗ · yj ≤ p∗ · yj for all yj ∈ Yj ;
(ii) for all i ∈ {1, . . . , I}, xi is a solution for

max ui(xi)

s.t. p∗ · xi ≤ wi

xi ≥ 0

(iii)
∑I

i=1 xi =
∑I

i=1 ωi +
∑J

j=1 yj .

Show that every Walrasian equilibrium of E is an equilibrium with transfers.

Question 6 Let E = {ui, ωi}Ii=1 be an exchange economy with L commodities. Show that if the alloca-
tion x is a solution for

maxx λ1u1(x1) + . . .+ λIuI(xI)

s.t.
∑I

i=1 xi =
∑I

i=1 ωi (PC),

xi ≥ 0, i = 1, . . . , I

where λi > 0 for all i ∈ {1, . . . , I}, then x is Pareto efficient.
Obs.: Assume that ui is concave for all i. In this case, you can show that if x is Pareto efficient, then

there exists a vector (λ∗
1, . . . , λ

∗
I) > 0 such that x is a solution to (PC) when λi = λ∗

i for i = 1, . . . , I .


