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5.3 a. As income increases, the ratio x y
p p stays constant, and the utility-

maximization conditions therefore require that MRS stay constant.  Thus, if 

MRS depends on the ratio ,y x  this ratio must stay constant as income 

increases.  Therefore, since income is spent only on these two goods, both 

x  and y  are proportional to income.   

 

b. Because of part a, 0;x I    Giffen's paradox cannot arise. 

 

 

5.4 a. Since 

   
0.3

x

I
x

p
   and  

0.7
,

y

I
y

p
  

we have 

 
.3 .7 .3 .7.3 .7 ,.3 .7 x y x yU =   I p p  = BIp p   

 

where 0.3 0.7.3 .7 .B    The expenditure function is then
1 .3 .7   

x yE = B .Up p
 

 

 b. The compensated demand function is
1 0.7 0.70.3 .c

x x yx E p B Up p      

 

c. It is easiest to show the Slutsky Equation in elasticities by just reading 

exponents from the various demand functions:  
, 1,

xx pe     
, 1,x Ie 

,
.7,c

xx p
e   0.3.xs    Hence , ,,c

x x
x p x x Ix p

e e s e   implies 

1 0.7 (0.3)(1).     

 

 

5.5 a. The Lagrange method yields 

   ,
1

x

y

py

x p



 

  or .y x xp y p x p    Substitution into the budget constraint yields 

   x

x

I  p
x = 

2 p


  and  .x

y

I + p
 y = 

2 p
 

Hence, changes in 
yp  do not affect ,x but changes in xp  do affect .y  

 

b. The indirect utility function is  

  
2

,
4

x

yx

 (I +  )p
V = 

pp
 

 which yields an expenditure function of 

   4 .x y xE V p p p   

 

  



 
Chapter 5: Income and Substitution Effects 

© 2012 Cengage Learning. All Rights Reserved. This edition is intended for use outside of the U.S. only, with content that may be 

different from the U.S. Edition. May not be scanned, copied, duplicated, or posted to a publicly accessible website, in whole or in part. 

 

39 

c. Clearly the compensated demand function for x  depends on 
yp  whereas 

the uncompensated function did not.  By Shepherd’s Lemma: 

   0.5 0.5 0.5 1.c

x y

x

E
x V p p

p


  


 

 

5.6 Year 2's bundle is revealed preferred to Year 1's since both cost the same in Year 

2's prices.  Year 2's bundle is also revealed preferred to Year 3's for the same reason.  

But in Year 3, Year 2's bundle costs less than Year 3's but is not chosen.  Hence, 

these violate the axiom. 

 

 

5.7 a. Because of the fixed proportions between h  and ,c  we know that the  

  demand for ham is ( ).h ch I p p   Hence, 

   
, 2

( )
.

( ) ( )h

h h h c h
h p

h h c h c

p p p p ph I
e

p h p p I p p

  
    
  

 

  Similar algebra shows  

   
, .

( )c

c
h p

h c

p
e

p p





  

  So ,h cp p  
, , 0.5.

h ch p h pe e    

 

b. With fixed proportions, there are no substitution effects.  Here the 

compensated price elasticities are zero, so the Slutsky equation shows that 

, 0 0.5.
xx p xe s     

 

c. With 2 ,h cp p  part a shows that 
, 2 3

hh pe    and 
, 1 3.

ch pe    

 

d. If this person consumes only ham and cheese sandwiches, the price elasticity of 

demand for those must be 1 .  Price elasticity for the components reflects the 

proportional effect of a change in the price of the component on the price the whole 

sandwich.  In part a, for example, a 10% increase in the price of ham will increase 

the price of a sandwich by 5% and that will cause quantity demanded to fall by 5%. 

 

 

5.8 
ln ln 1 1

.
ln ln 1/

x x
x

x x x x

d p p xd E d E dE
x s

d p d E dp d p E p E
         

 

 

Analytical Problems 

 

5.9 Share elasticities 

 

 a. 
2

, ,2

( )
1.

x

x x x
s I x I

x x

p x I Ip x I p xI I
e e

I p x I I p x

   
     


 

  For example, if , 1.5,x Ie   then , 0.5.
xs Ie   
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d. From part a, 

   
0.5 0.5 0.5

.
s m m

s m
m m m s s

I p p m s p I

      
        

      
 

 

 

6.2 Since rr/ p  > 0 ,   a rise in rp  implies that rp r definitely rises.  Since ,j rp j I p r   

must fall, j  will fall.  Hence, 0.rj p    

 

 

6.3 a. Yes, 2 .bt b tp  = p p  

 

b. Since 0.5
c
c = I, p 0.btc p =    

 

c. Since changes in bp  or tp affect only ,btp  these derivatives are also zero. 

 

 

6.4 a. The amount spent on ground transportation is 

,t
b t b b

b

p
p b p t p b t p g

p

 
     

 
 

  where 

.t

b

p
g b t

p
    

 

b. Maximize  , ,U b t p  subject to .p b tp p p b p t I     This is equivalent to 

maximizing 
2( , )U g p g p  subject to .p bp p p g I   

 

c. ,
3 p

I
p

p


2
 .

3 b

I
g

p
  

 

d. Given ,bp g  choose 2b bp b p g  and 2.t bp t p g  

 

 

6.5 a. Composite commodity 2 2 3 3 3 2 3( ).p x p x p kx x     

 

b. The relative price equals 

32

3 3

.
kp tp t

=  = 
p t p t



 
 

The relative price is less than 1for 0. t    The relative price 1  as .t    

Hence, increases in t  raise the relative price of 2.x  
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c. Although it might seem like increases in t  would reduce expenditures on the 

composite commodity, the theorem does not apply this directly. As part b shows, 

changes in t  also change relative prices. 

 

d. Rise in t  should reduce relative spending on 2x  more than on 1x  since this raises 

its relative price. However, see the Borcherding and Silberberg analysis. 

 

 

6.6 a. Transport charges make low-quality produce relatively more expensive at distant  

locations.  Hence, buyers will have a preference for high quality. 

 

b. Increase in baby-sitting expenses raise the relative price of cheap meals. 

 

c. High-wage individuals have higher value of time and hence a lower relative price 

of Concorde flights. 

 

d. Increasing search costs lower the relative price of expensive items. 

 

 

6.7 Assume  i ix a I  and .j jx a I   Hence, 

  .
ji

j i j i

xx
x  = a a I = x

I I



 
 

 So income effects (in addition to substitution effects) are symmetric. 

 

 

6.8 a. Example 6.3 gives 

   .
x x y x z

I
x = 

p p p p p 
 

  Clearly, 

   , 0.
y y

x x

p p

 


 
 

So these are gross complements. 

 

b. The Slutsky Equation shows 

  .
y y U U

x x x
 =  y

p p I


  


  
  

So 
y U U

x p


   could be positive or negative.  Because of the symmetry of y  and 

z  here, Hick’s second law suggests that both 0y U U
x p


    and 0.y U U

x p


    
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