
CES : Expenditure Function and
Hicksian Demands

expenditure minimization

minimize p · x subject to

[
n∑

i=1

xρ
i ]

1/ρ ≥ u (1)

so the Lagrangean is

p · x + µ[u− [
n∑

i=1

xρ
i ]

1/ρ] (2)

with first–order conditions

pi = µ[
n∑

k=1

xρ
k]

1/ρ−1xρ−1
i i = 1, 2, . . . , n (3)
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re–arranging (3),

xi

xj
= [

pi

pj
]1/(ρ−1) (4)

for any 2 goods i and j, so that, in particular

xi = [
pi

p1
]1/(ρ−1)x1 (5)

which means that

u = x1[
n∑

j=1

(
pj

p1
)ρ/(ρ−1)]1/ρ (6)

which, in turn, can be re–arranged to

x1 = p
−1/(1−ρ)
1 [

n∑
j=1

p
ρ/(ρ−1)
i ]−1/ρu (7)

which is a Hicksian demand function
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since

r ≡ ρ

ρ− 1

so that

ρ = − r

1− r

equation (7) can be written

xh
1(p, u) = pr−1

1 [
n∑

j=1

pr
j ]

1/r−1u (8)

and the Hicksian demand function for any other
good i is

xh
i (p, u) = pr−1

i [
n∑

j=1

pr
j ]

1/r−1u (9)
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CES : Expenditure Function

the expenditure function is the sum of expenditure
pix

h
i (p, u) on all the goods ; from equation (9),

p · xh(p, u) =
n∑

i=1

pi(pr−1
i )[

n∑
j=1

pr
j ]

1/r−1u (10)

or

p · xh(p, u) = [
n∑

i=1

pr
i ][

n∑
i=1

pr
i ]

1/r−1 (11)

meaning that the expenditure function for CES
preferences is

e(p, u) = [
n∑

i=1

pr
i ]

1/ru (12)
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