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1) A consumer’s expenditure function is given by:

e (p1, p2, u) = α1p1 + α2p2 + upβ1

1 p
β2

2

(a) Derive (i) the Hicksian demand functions, (ii) the indirect utility function and (iii) the Marshallian demand

functions.

(b) State restrictions on the parameters α1, α2, β1, β2, for the functions to be consistent with utility maximization.

2) Consider the utility function u (x1, x2) = 2x
1/2
1 + 4x

1/2
2 .

(a) Find that the demand functions for good 1 and 2 as they depends on prices and wealth;

(b) Find the compensated demand function h (·);

(c) Find the expenditure function and verify that h (p, u) = ∇pe (p, u);

(d) Find the indirect utility function and verify the Roy’s identity.

3) Ellsworth’s utility function is U (x, y) = min {x, y}. Ellsworth has 150 and the price of x and the price of y are

both 1. Ellsworth’s boss is thinking of sending him to another town where the price of x is 1 and the price of y is

2. The boss offers no raise in pay. Ellsworth, who understands compensating and equivalent variations perfectly,

complains bitterly. He says that although he does not mind moving for its own sake and the new town is just as

pleasant as the old, having to move is as bad as a cut in pay of A. He also says that he would not mind moving if,

when he moved he got a raise of B. What are A and B equal to?

1



4) Ginger and Fred are married. Ginger takes all the decisions about how to spend their family income ω and divide

the purchases. She does this in such a way that she maximizes her utility function subject to the constraint that

Fred’s utility is at least equal to a given level uf . This is what Fred would get after divorce. Let x(p, ω) denote

the family demand vector while xf (p, ω) and xg(p, ω) are the consumption vectors of Fred and Ginger, respectively.

Note that we have

x(p, ω) = xf (p, ω) + xg(p, ω)

and recall that both xf and xg are chosen by Ginger. Show that x(p, ω) satisfies the Slutsky equation. (Hint: for

the first step of the proof formulate UMP and EMP for Ginger and show that the solution to one is a solution to

the other.)

5) Suppose an economy is composed by I consumers, and that the expenditure function of consumer i is of Gorman

polar form:

ei(p, ui) = ai(p) + uib(p) ∀i

where p = (p1, ..., pL) is the price vector. For consumer i,

(a) determine the indirect utility function;

(b) derive the demands for each good;

(c) show that the demand function for any consumer can be generated by a “representative-agent” consumer with

indirect utility function given by

v(p,W ) = A(p) +B(p)W

with W =
∑
i ωi and A(p) = f(a1, ..., aI). Explain your results.

6) Suppose that there are two consumers, Clark and Louise, with utility functions over two goods, 1 and 2, of

uc(x1, x2) = x1+4
√
x2 and ul(x1, x2) = 4

√
x1+x2. The two consumers have identical wealth levels, ωc = ωl = ω/2.

(a) Calculate the individual demand functions and aggregate demand function.

(b) Compute the individual Slutsky matrices Si(p, ω/2),for i = {c, l} and the aggregate Slutsky matrices.

(c) Show that the aggregate demand satisfies the Weak Axiom.

(d) Compute the matrix C(p, ω) =
∑
i Si (p, ω/2) − S(p, ω) for prices p1 = p2 = 1. Show that it is positive

semi-definite if ω > 16 and that is negative semi-definite if ω ∈ (8, 16).

7) Consider the CES utility function

u (x) = [xρ1 + xρ2]
1
ρ ρ < 1

(a) Compute the Walrasian demand and indirect utility functions for this function.
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(b) Verify that these two functions satisfy all the properties of Propositions 3.D.2 and 3.D.3 (MWG).

(c) Derive the Walrasian demand correspondence and indirect utility function for the case of linear utility and

Leontief utility. Show that the CES Walrasian demand and indirect utility functions approach these as ρ approaches

1 and −∞, respectively.

(d) The elasticity of substitution between goods 1 and 2 is defined as

ζ12(p, ω) = −
∂
(
x1(p,ω)
x2(p,ω)

)
∂
(
p1
p2

) p1
p2

x1(p,ω)
x2(p,ω)

Show that for the CES utility function, ζ12(p, ω) = 1/(1 − ρ), thus justifying its name. What is ζ12(p, ω) for the

linear, Lenotief and Cobb-Douglas utility functions?
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