
Chapter 26

Consumer theory

26.1

A preference relation � on a set X of commod-
ity vectors x = (x1, . . . , xn) is a complete, re-
flexive, and transitive binary relation on X with
the interpretation

x � y means: x is at least as good as y

Definition of a prefer-
ence relation. For binary
relations, see (1.16).

26.2
Relations derived from �:
• x ∼ y ⇐⇒ x � y and y � x

• x  y ⇐⇒ x � y but not y � x

x ∼ y is read “x is indif-
ferent to y”, and x � y
is read “x is (strictly)
preferred to y”.

26.3

• A function u : X → R is a utility function
representing the preference relation � if

x � y ⇐⇒ u(x) ≥ u(y)

• For any strictly increasing function f : R →
R, u∗(x) = f(u(x)) is a new utility function
representing the same preferences as u(·).

A property of utility
functions that is invari-
ant under every strictly
increasing transforma-
tion, is called ordinal .
Cardinal properties are
those not preserved un-
der strictly increasing
transformations.

26.4

Let � be a complete, reflexive, and transitive
preference relation that is also continuous in
the sense that the sets
{x : x � x0} and {x : x0 � x}

are both closed for all x0 in X. Then � can be
represented by a continuous utility function.

Existence of a continu-
ous utility function. For
properties of relations,
see (1.16).

26.5

Utility maximization subject to a budget con-
straint:

max
x

u(x) subject to p · x =
n∑

i=1
pixi = m

x = (x1, . . . , xn) is
a vector of (quanti-
ties of) commodities,
p = (p1, . . . , pn) is the
price vector, m is in-
come, and u is the util-
ity function.
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26.6 v(p, m) = max
x
{u(x) : p · x = m}

The indirect utility func-
tion, v(p, m), is the
maximum utility as a
function of the price vec-
tor p and the income m.

26.7

• v(p, m) is decreasing in p.
• v(p, m) is increasing in m.
• v(p, m) is homogeneous of degree 0 in (p, m).
• v(p, m) is quasi-convex in p.
• v(p, m) is continuous in (p, m), p > 0, m > 0.

Properties of the indirect
utility function.

26.8 ω =
u′

1(x)
p1

= · · · = u′
n(x)
pn

First-order conditions
for problem (26.5), with
ω as the associated
Lagrange multiplier.

26.9 ω =
∂v(p, m)

∂m
ω is called the marginal
utility of money.

26.10 xi(p, m) =

⎧⎨⎩ the optimal choice of the ith com-
modity as a function of the price
vector p and the income m.

The consumer demand
functions, or Marshall-
ian demand functions,
derived from problem
(26.5).

26.11 x(tp, tm) = x(p, m), t is a positive scalar.
The demand functions
are homogeneous of de-
gree 0.

26.12 xi(p, m) = −
∂v(p, m)

∂pi

∂v(p, m)
∂m

, i = 1, . . . , n Roy’s identity.

26.13 e(p, u) = min
x
{p · x : u(x) ≥ u}

The expenditure func-
tion, e(p, u), is the mini-
mum expenditure at
prices p for obtaining at
least the utility level u.

26.14

• e(p, u) is increasing in p.
• e(p, u) is homogeneous of degree 1 in p.
• e(p, u) is concave in p.
• e(p, u) is continuous in p for p > 0.

Properties of the expen-
diture function.


