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• The presentation is based on the following 
sources:

• Snyder Christopher M Walter Nicholson and Robert Stewart. 2015. 
Microeconomic Theory : Basic Principles and Extensions EMEA ed. 

Andover: Cengage Learning. +
• Varian Hal R. 2020. Intermediate Microeconomics : A Modern Approach Ninth 

ed. New York: W.W. Norton & Company. +
• Excerpts from Gravelle H O Hart and R Rees. 2004. Advanced 

Microeconomics. 
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Income elasticity of demand

• Examples:

• Beer: 0.88

• Wine: 1.38
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Income elasticity of demand

• Examples:

• Beer: 0.88

• Wine: 1.38
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• Can a good be normal (or even luxurious) 

for some people, and inferior for others?
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• Homothetic preferences

( ) ( )1 2 1 2If ,  is preferred to ,  

 

x x y y
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1 2 1 2[ , ] a bu x x x x= 1 2 1 2[ , ] ( ) ( )a bu tx tx tx tx=

( )1 2 1 2[ , ] [ , ] 0a bu x x u y y t += −  

1 2 1 2[ , ] [ , ]u tx tx u ty ty− = 1 2 1 2[ , ] [ , ]a b a bu x x t u y y t+ + − 

1 2

a b a bx x t += 

?



( )1 2 1 2[ , ] [ , ] 0u x x u y y t= −  

1 2 1 2[ , ] [ , ]u tx tx u ty ty− = 1 2 1 2[ , ] [ , ]u x x t u y y t − 

1 2 1 2[ , ]u x x ax bx= + 1 2 1 2[ , ]u tx tx tax tbx= +

( )1 2 1 2[ , ]ax bx t u x x t= +  = 

?



1 2 1 2[ , ] min[ , ]u x x ax bx= 1 2 1 2[ , ] min[ , ]u tx tx tax tbx=

( )1 2 1 2[ , ] [ , ] 0u x x u y y t= −  

1 2 1 2[ , ] [ , ]u tx tx u ty ty− = 1 2 1 2[ , ] [ , ]u x x t u y y t − 

1 2 1 2min[ , ] [ , ]ax bx t u x x t=  = 

?







Income-offer 

curve



Engel curve





6.4 Price changes



Deriving demand functions: effect of price on 

demand
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6.5 Demand curve



• Mahdu views Coke, q, and Pepsi as perfect 

substitutes: He is indifferent as to which one he 

drinks. 

– The price of Coke is 3

– The price of Pepsi is 2

– Mahdu’s weekly cola budget is 60. 

• Derive Mahdu’s demand curve for Coke

Budget Price of Coke Price of Pepsi

60 $3 $2
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• Discrete good



Something missing in left picture
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6.8 Inverse demand function







• When u defined over x1 and 

x2, can this graph be 

complete in general?

• No!

• Counter-example?

– Linear preferences

• When would it be complete?

– Cobb-Douglas

– Quasi-linear preferences





Example











•Chap 7





























• End lecture 2016.10.24



•Chap 8



• It is natural to think that when the price of a good 

rises the demand for it will fall.

• Giffen good.

– But possible to construct examples where the optimal 

demand for a good decreases when its price falls.

• What is going on here? How is it that changes in 

price can have these ambiguous effects on 

demand? 
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Cola

Pizza

Effect of a fall in the price 

of Pizza (here a normal 
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1. Draw the new price line (PPizza=10)

2. Find the point where a IC touches the 

new price line

3. The difference between the original 

point and the new point is the total 

effect.

4. Move the new price line, until it 

touches the old IC.

5. Mark the point where it touches with a 

special “in-between point”.

6. Now:

• The difference between the 

original point and the “in-

between” point is the substitution 

effect. (a movement along the 

IC)

• The difference between the “in-

between” point and new point the 

income effect ( a movement 

between the two parallel budged 

lines).

PPizza=10

PPizza=30
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When lowering the price:

• The substitution effect always 
gives an increase

• What about the income effect?

‒ Normal goods: increase

‒ Inferior good: decrease

PPizza=10

PPizza=30



All 

other 

goods
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• The income effect is negative 
• (inferior good)

• The income effect is larger than the substitution effect

• Thus, a decrease in price decreases consumption
• Does an increase in price thus increase consumption?

• Yes!

• Such goods are called “Giffen goods”
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Pizza is here a 

Giffen good
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Decrease

Decrease

Is a Giffen good inferior?



• Example, calculating Hicks substitution 

and income effect



• Wanda & Slutsky:

– Her income is 300, 

– the price of x is 2 

– the price of y is 24.

a) what is the MRT?

b) what is the MRS?

c) How many units of good y and x will Wanda 

demand?

2( , ) 72 3U x y x y y= + −



|Budget

y
MRT

x


=


300 2 300 1
2 24 300 24 300 2

24 24 24 12
x y y x y x y x+ =  = −  = −  = −

1
|

12
Budget

y
MRT

x


= = −


| x

IndifferenceCurve

y

MUy
MRS

x MU


= = −


2( 72 3 )
1x

U x y y
MU

x x

  + −
= = =
 

2( 72 3 )
72 6y

U x y y
MU y

y y

  + −
= = = −
 

1
|

72 6

x

IndifferenceCurve

y

MUy
MRS

x MU y


= = − = −
 −

a) 

Budget: 

Thus

b) 

Thus 



c) Maximizing utility, Wanda chooses the optimal point, where MRT MRS=  

Thus 
1 1

12 72 6 6 60 10
12 72 6

y y y
y

− = −  = −  =  =
−

 

And as 2 24 207x y+ =  (budget!) it follows that 

2 300 24 150 12 10 30x y x x= −  = −   =  

NOTE: For question h I also calculate the utility! 
2( , ) 72 3U x y x y y= + − , thus 

2(30,10) 30 72 10 3 10 30 720 300 450U = +  −  = + − =  

Summarizing: x=30, y=10 & U=450 

 



• Now the price of x becomes 4

• the price of y stays 24 and her income 

stays 300.

d) what is the MRT?

e) what is the MRS?

f) How many units of good y and x will 

Wanda demand? 

g) What is the total effect?



Answer: 

d) |Budget

y
MRT

x


=


 

Budget: 
300 4 300 1

4 24 300 24 300 4
24 24 24 6

x y y x y x y x+ =  = −  = −  = −  

Thus
1

|
6

Budget

y
MRT

x


= = −


 

e) | x

IndifferenceCurve

y

MUy
MRS

x MU


= = −


 

2( 72 3 )
1x

U x y y
MU

x x

  + −
= = =
 

 

2( 72 3 )
72 6y

U x y y
MU y

y y

  + −
= = = −
 

 

Thus 
1

|
72 6

x

IndifferenceCurve

y

MUy
MRS

x MU y


= = − = −
 −

 

 



f) Maximizing utility, Wanda chooses the optimal point, where MRT MRS=  

Thus 
1 1

6 72 6 6 66 11
6 72 6

y y y
y

− = −  = −  =  =
−

 

And as 4 24 300x y+ =  (budget!) it follows that 

4 300 24 75 6 11 9x y x x= −  = −   =  

Thus our new x is given by: 9NEWx =  

Summarizing: xNEW=9 & y=11  

 

 

g) X changes from 30 to 9: total effect is 9 – 30 = -21 (21 fewer units of x) 

 



• Now the price of x becomes 4

• the price of y stays 24 and her income 

stays 300.

h) What is the Hicks substitution effect?

i) What is the Hicks income effect?



I need to determine how much x would the consumer choose when Px=4 but 

the consumer has the budget to have the same utility as under the old price, 

when Px=2. 

 

Under the old price, Px=2, utility was: 
2(30,10) 30 72 10 3 10 30 720 300 450U = +  −  = + − =  

Under the old prices, Px=2 and Py=4,  
1

|
6

Budget

y
MRT

x


= = −


 

Both for the old and new prices, MRS is given by 

1
|

72 6

x

IndifferenceCurve

y

MUy
MRS

x MU y


= = − = −
 −

 

In the optimal point: 
1 1

6 72 6 6 66 11
6 72 6

y y y
y

− = −  = −  =  =
−

 

Because we should still be on the old indifference curve, we must have 
2( ,11) 72 11 3 11 450S SU x x= +  −  =  

2450 72 11 3 11 450 792 363 21Sx = −  +  = − + =  

The substitution effect is thus the difference between the old x ( 30)x =  and 

the x on the same IC but with the new prices ( 21)Sx = . This is equal to 21- 30= 

-9. The substitution effect is thus equal to -9. (an increase in price from Px=2 to 

Px=4 results in a substitution effect of 9 less units of x) 

 



• A bit more formal

– Using infinitesimal small changes (dpi)

• We need to look at 

– the indirect utility function

– the expenditure function




