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‘ Consumer Optimisation Problem
Calculus Approach
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Problem (Lagrange function)
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‘ Consumer Optimisation Problem
Calculus Approach

max £ = U (x1,x) + A (m— p1x; — paxo)
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First order conditions:
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‘ Demand Function

Demand:

The quantity demanded at
each possible price.

@ Demand function:

x1 = x1 (p1, P2, M)

@ Comparative statics

o Shifts in m.
o Shifts in p.
o Shifts in py.

(a) Indiference Curves and Budget Consirainis
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‘ Income and Engel Curve

(a) Indifference Curves and Budget Constraints

a
Y, L

@ Income expansion path

Income-consumption curve

o Bundles demanded at
different income levels

e Income-consumption
curve
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@ Engel curve

Hamburger per year

x1 = x1 (p1, p2, m) -

e Demand as a function
of income only!
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‘ Engel Curve and Income Elasticity

The income elasticity of demand (or income elasticity) is the precentage

change in the quantity demanded in response to a given percentage
change in income.
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‘ Engel Curve and Income Elasticity

Normal good : ¢ > 0
Inferior good: € < 0

Quasilinear: e&¢=0

Luxury goods: € > 1
gis 1
e=1

Necessities:

Homothetic:

Housing, Square feat per year

Food inferiar,
housing normal :

Food normal,
housing normal

Food normal,
housing inferior

Food, Pounds per year




Indifference curves

Suppose Absurdistani people have 2 left feet and 1 right foot. We want to
derive a utility function for a Absurdistani person who has L left shoes
and R right shoes.

Draw the indifference curves.

Is it:
1. rational
2. monotonic
3. convex

strictly convex
weakly convex



Demand Function

Derive demand function (graphically) for a
good with perfect substitute available.
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Local books per month

Yip
Internet books per month



Homothetic goods

Assume Cobb-Douglas utility function
U=x"y’

Write the Lagrangian function for consumer’s
optimisation problem

Derive the FOCs and the demand function

Show that this is an example of homothetic
preferences



Quasi-linear preferences

Assume utility function of the following
form U(x,y)=x+,y

It would work with any function of the form u(x,,X,) = X +V(x,)

Derive the demand functions and show that
the demand for y does not depend on
Income



‘ Income and Substitution Effects

The change in demand due to the change in the rate of exchange between

the two goods is called substitution effect. (changed own price, other prices
and utility constant).

’

Definition

The change in demand due to the change in purchasing power is called
income effect. (prices are hold constant)




Income and Substitution Effects

-
A
(=]

Wine, Gallons per year

5.5

0 25? 30.6 58.9 Beer, Gallons per year
Substitution —

effect

Income effect
Total effect

@ Substitution effect is always negative due to the ‘well-behaved’
indifference curves!




Income and Substitution Effects
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@ Substitution effect is always negative due to the ‘well-behaved’
indifference curves!
@ What about the direction of the income effect?




Income, Substitution Effects and

Giffen Goods

per year

Basketball, Tickets

P3 : "
Total effect =——————" Substitution effect Movies, Tickets per year

— ey
Income effect

Giffen goods (Inferior)

What about perfect compliments?




Price and cross-price changes

@ Own price change

e Ordinary goods:

dx1
— <0
dp1
o Giffen goods:
dxq
— >0
dp1
@ Cross price change
o substitute (not perfect)
dxq
o
e complement (not perfect)
axl
— <0




'Some problems (budget constraint)

Draw a budget line to illustrate each of the following:
IL.ppm=1lpa=1m=10
2 pm=2p=1m=20
g m=Lp=0m=10

4. 1 =p2,m= 15




Exercise

Milan’s utility function is U (X,Y)=X-Y

1. Suppose he originally consumed 4 units of X and 12 units of Y. If his consumption of Y is
reduced to 8, how much X must he have to be as well as he was to begin with.

2. which bundle would Milan like better:

(a) 3 units of X and 10 units of Y, or
(b) 4 units of X and 8 units of Y.




Question

Does an Iincrease In the price of
Giffen good

make the consumers better off?



