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Consumer Behavior

 GOAL: Consumers choose the best consumption bundles
(preferences) they can afford (budget constraint)

» Consider goods A and B
» Consumption bundle x = (x; x,)

» Prices of the two goods p = (p4,p,)

« Amount of money the consumer has to spend: m



Budget Constraint
« Budget constraint: p;x; + p,x, < m

- Budget set: all pairs of (x; x,) that satisfy budget constraint at

prices (py, p2)
* Budget line: p;x; + p,x, = m

x, = ——x% 5 how many units of good B one needs when

b2 D2
consuming x, units of good A

Budget line

Budget set




* The slope of the budget line measures the rate at which the
market i1s willing to substitute good A for good B:

Consider an increase of the consumption of good A by 4x; and
Ax, be the change of the consumption of good B such that the
budget constraint is satisfied:

p1(x; +Ax1) + pr(x; + Axy) =m
= P1X1 T P14x1 + Prxy + prAx, = m = pAxy + pAx,
Ax, P1

=0>—-—=—— —slope
Axq P2



Consumer Preferences

- Assume bundle (x; x,)

- Indifferent curve for (x;x,): all bundles for which the consumer is just
indifferent to (x x)

A A

Weakly preferred set

[
L

v

X1 X1

« Property: indifference curves representing distinct levels of preferences
cannot cross

(x1,%2)~(21,22) and (Y1, y2)~(21,22) = (x1,x2)~(y1,¥>) contradiction



Examples

1. Perfect substitutes

x4 red pencils
x,. blue pencils

If (x1,x) = (10,10) and (y1,y2) = (20,0) > x; + x =y, + ¥, =
20 = (x1,x2)~(V1,¥2)



2. Perfect complements

-

x4 . right shoes
X, left shoes

If (x1,x2) = (10,10) and (yq,y,) = (11,10) - (xq, x2)~(y1,¥2)



Marginal Rate of Substitution (MRS)

« The rate at which the consumer is just willing to substitute good B for good A:

Suppose we give up 4x, units of good B to obtain Ax; units of good A so that we
remain at the same indifference curve

A4 x,
MRSA,B — E
1

« As Ax, gets smaller, % approaches the slope of the indifference curve
1

 For example if MRS, 5 = 2, we give up 2 units of B to obtain one additional unit of A

A
X2

Indifference curve

v

X1



Optimal choice

* The bundle associated with the highest indifference curve
that just touches the budget line

o

o Utility Is a way to describe consumer preferences




Utility Function

A utility function u is a way of assigning a number to every possible consumption bundle such
that more preferred bundles get assigned larger numbers than less-preferred bundles

* u(x) is the amount of money consumer is willing to pay to receive bundle x

« Marginal utility MU, with respect to good A: the rate of change in utility associated with a
small change in the amount of good A
u(xy + Axqg, %) —u(xg, xz)  ulxy, x3)

MU, = i
A Axllrgo Axq Uxq

+ In case of one good: MU = lim 2% = [jm 2+40-u)

= u'(x)
Ax—0 4x Ax—0 Ax

» Consider a change (4x,,4x,) in consumption of each of the two goods A and B that keeps

utility constant — du =0 = 2 dx; + 22 dx, = 0 = MU,dx;, + MUpdx, = 0 = 22 =
19x1 193(,'2 dxl
M4 — MRS = — 24 (the rate the consumer is willing to substitute good B for good A

MUpg MUpg



Examples

1.Assume u(xq,x,) = x1%,
Question: What do the indifference curves look like?
One indifference curve is the set of all (x4, x,) that have a constant utility:

ulx,x) =k © xyx,=k © x,=—,k=1,2,..

X1
xz \

X1

~ & &
1
=N W

2.Perfect substitutes: u(x,,x,) = ax; + bx, a,b>0

3.Perfect complements: u(x;,x,) = min {axy,bx,} a,b>0
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Consumer’s Problem
« Optimal choice: maximize utility subject to a budget constraint

max u(g)

S.t. p1x1 +Prxy; <M
X1,X; = 0

« If consumer solves the above problem for each pair (p, p,) then he gets his
demand function

« In case of one good: x(p) = arg max, [u(x) : px < m]
(p(x) : inverse demand function)

« Demand function: relates the optimal choice (the quantities demanded) to
the different values of prices and incomes

 Result: we derived demand from utility
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 Question: how to calculate utility from observed demand

* Integrate under the demand function — utility

« Demand function — marginal utility
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Consumer’s surplus

« Measures the net benefit from consuming a bundle of goods: CS = u(xq,x,) —
(P1X1 + P2X2)
* In case of one good:
CS =u(x) — px
CSmax = max(u(x) —px) — u'(x) =p
for each p we get an optimal value of x, thus
marginal utility is equal to the inverse demand curve: u'(x) = p(x)

utility is the integral of the inverse demand curve: u(x) = f;c p(t)dt

u(x)

CS u'(x) = Demand

px

v
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