
(b) Find the optimal bundle when the price of x1 rises to $3 and the price of x2 and income both stay

the same as in (a).

Solution: Since now MU1
p1

= 2
3 < 1

1 = MU2
p2

, we must have a corner solution with all spent on x2.

Thus, we have x∗∗1 = 0, x∗∗2 = 5.

(c) Find the income and substitution effects due to this increase in price of x1 (from $1 to $3), using

Hicksian compensation.

Solution: To get the same utility with the initial bundle with new price level, we need x1 = 0, and

x2 = 10. So TE = SE = −5, and IE = 0.

(d) Would the income and substitution effects be different if the price of x1 rises only to $1.25 from $1?

Solution: Now MU1
p1

= 2
1.25 > 1

1 = MU2
p2

, we must have a corner solution with all spent on x1. Thus,

we have x∗∗1 = 4, x∗∗2 = 0. Total change is now TE = −1. Similarly, to get the same utility with the

new price level, we must have x1 = 5, x2 = 0. There is no substitution effect, SE = 0 and all of the

total effect is due to income effect: TE = IE = −1.

5. For each of the utility functions find the Hicksian demand functions, h1(p1, p2, ū) and h2(p1, p2, ū).

(a) u(x1, x2) = xa1x
1−a
2

Solution: The Hicksian demands (if both are positive) are the solution of the tangency condition,(
a

1− a

)
x2
x1

=
p1
p2

.

and the “being-on-the-indifference-curve condition”,

xa1x
1−a
2 = ū. (1)

We solve these two equations for x1 and x2 to find the Hicksian demands, h1(p, ū) = x1 and

h2(p, ū) = x2. From the tangency condition we again have

x2 =

(
1− a

a

)(
p1
p2

)
x1, (2)

which we substitute into (1) to yield

xa1

((
1− a

a

)(
p1
p2

)
x1

)1−a
= ū,

which solved for x1 yields

h1 (p1, p2, ū) = x1 =

((
a

1− a

)(
p2
p1

))1−a
ū,
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which substituted back into (2) yields

h2 (p1, p2, ū) = x2 =

(
1− a

a

)(
p1
p2

)
x1

=

(
1− a

a

)(
p1
p2

)((
a

1− a

)(
p2
p1

))1−a
ū

=

((
a

1− a

)(
p2
p1

))−a
ū.

(b) u(x1, x2) =
x2
1

x2+4

Solution: The expenditure minimization problem (EMP ) is given by

min
x1,x2≥0

p1x1 + p2x2 subject to
x21

x2 + 4
≥ u

Notice that for any x1 > 0, the utility function is strictly decreasing in x2, and so x2 = 0 in the

solution to (EMP ) , and so the utility constraint becomes

x21
4
≥ u,

and since the objective is to minimize expenditure we will consume as little of good 1 as needed to

satisfy this constraint, meaning it will hold with equality, and so

x21
4

= u ⇔ x21 = 4u ⇔ x1 = 2
√
u.

The Hicksian demand functions are

h1 (p1, p2, u) = 2
√
u,

h2 (p1, p2, u) = 0.

(c) u(x1, x2) = x1 + x2

Solution: The expenditure minimization problem (EMP ) is given by

min
x1,x2≥0

p1x1 + p2x2 subject to x1 + x2 ≥ u

Because monotonicity holds, we know that the utility constraint will hold with equality at the

solution, so x1 + x2 = u, or x2 = u − x1. Plugging this into the expenditure function, we see that

consumer is trying to minimize the expression

p1x1 + p2 (u− x1) ,

which can be rewritten as

(p1 − p2)x1 + p2u,
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which is strictly increasing in x1 for p1 > p2 and strictly decreasing in x1 for p1 < p2. Therefore, the

solution is such that consumer chooses the maximum possible x1 (i.e. x1 = u, since anything more

would make x2 = u− x1 infeasible) when p1 < p2, and the minimum possible x1 (i.e. x1 = 0) when

p1 > p2. Consumer’s Hicksian demand functions must satisfy

h1 (p1, p2, u) =


0 if p1 > p2

u if p1 < p2,

h2 (p1, p2, u) =


u if p1 > p2

0 if p1 < p2,

and can be anything so long as h1 (p1, p2, u) + h2 (p1, p2, u) = u in the exact case when p1 = p2.

6. Suppose that the utility function of a consumer is given by u(x1, x2) = ln(x1) + x2.

(a) Derive the Hicksian demand functions, h1(p1, p2, ū) and h2(p1, p2, ū), assuming interior solutions.

Solution: The Hicksian demands (if both are positive) are the solution of the tangency condition,

1

x1
=

p1
p2

,

and the “being-on-the-indifference-curve condition”,

lnx1 + x2 = ū. (3)

We solve these two equations for x1 and x2 to find the Hicksian demands, h1(p, ū) = x1 and

h2(p, ū) = x2. From the tangency condition we immediately obtain

h1(p1, p2, ū) =
p2
p1

.

Substituting back into (3) then gives us

h2(p1, p2, ū) = ū− ln

(
p2
p1

)
.

(b) Find the values of the substitution effect, the income effect, and the total effect, on both goods, of

a change from p1 = 1
3 to p̂1 = 1

2 , when p2 = 1 and m = 6.

Solution: The initial demands are

x∗1(p1, p2,m) =
p2
p1

= 3 and x∗2(p1, p2,m) =
m

p2
− 1 = 5.

The corresponding utility level is

ū = ln(3) + 5.
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