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Exercise 4.1 You observe a conswmer in two situations: with an income of
$100 he buys 5 units of good 1 at a price of $10 per unit and 10 units of good 2
at a price of §5 per unit. With an income of §175 he buys 8 units of good 1 at
a price of $15 per unit and 15 units of good 2 at a price of $10 per unit. Do the
actions of this consumer conform te the basic axioms of consumer behaviour?

Figure 4.1: WARP violated

Outline Answer

At the original price ratio p;/ps = 2 the choice 1s x' = (5,10); but at those
prices the and with that budget the consumer could have afforded x" = (3,13)-
x' 15 revealed-preferred to x” But at the new price ratio py/ps = 1.5 x" 13
chosen, although x' 1z still affordable: x" 18 revealed-preferred to x'. This
violates WARP — see Figure 4.1.



Exercise 4.3 Suppose a person has the Cobb-Douglas utility function

z"": a; log(z;)
i=1

where x; is the quantity consumed of good 1, and aq,...,a, are non-negative
parameters such that Z?:laj = 1. If he has a given income y, and faces
Prices Pi, .., Pn, Jind the ordinary demand functions. What is special about the
expenditure on each commodity under this set of preferences?

Outline Answer
The relevant Lagrangean 1s

i: a;logz; +v {y — i Pimé] (4.1)
=1 =1

The first-order conditionz yvield:

= —— 1=12 _.n (4.2)
VP

y = Y pial (4.3)
i=1

From the n + 1 equations (4 2 4 3) we get at the optimum: y = Y|, a;/v" =
1/v*. So the demand functions are

iy . )
x; = zy_ 1=1,2, . n (4.4)
Pi
and expenditure on each commodity 2 1s
e 1= P, = oy, (4.5)

— a constant proportion of income.

Exercise 4.9 A person has preferences represented by the wiility funciion

Ulx) = Z log x;
i=1

where x; 15 the quantity consumed of good @ and n > 3.

1. Assuming that the person has a fired money income y and can buy com-
modity ¢ at price p; find the ordinary and compensated demand elasticities
for good 1 with respect to p;. g =1, n.



Outline Answer

1. For the specified utility funetion 1t 1s clear that the indifference curves do
not touch the axes for any fimite z;, so we cannot have a corner solution.
The budget constraint 1s

n
Z piTi = Y-
i=1

The problem of maximising utility subject to the budget constraint iz
equivalent to maximising the Lagrangean

n n
Stegri 2 y-3 ]
i=1 i=1

The FOC are 1
— —Api=0,2=1,_.n (4.23)
T

i

and the (binding) budget constraint. From (4.23) we get
n
n— X\ Zpix: =0 (4.24)
i=1

and so, using the budget constraint, we find A = n/y. Substituting the
value of A into (4 23) we find:

(a) The ordinary demand function for good 2 18

zt =Y (4.95)

B np;




The indirect utility function V' 1s given by v = V(p,y) = U(x*) =
S logzt. So, from (4.25) we have:

yﬂ.
v = log (—) (4.26)
ntp1Paps...Pn

Inverting the relation (4.26) the cost function C' 15 given by
y=C(p,v) = [n"pipaps...pae”]" = nlpipaps.pre’]™ (427
Differentiating (4.27) the compensated demand for good 1 15

l—n

z] =p" [p2paps - pne’]

e

(4.28)
(b) From (4.25) we have the elasticities

dlog z}
dlog py
dlog z}

y=conat

dlog p;

y=conasi

(¢) From (4.28) we have the compensated elasticities

dlog x] _1-n 0
alog 4 v=const n '
dlog x} 1
ekl = _>OJJ:21'Z‘n
9logp; |y —const n

Exercise 4.11 Suppose an individual has Cobb-Douglas preferences given by
those in Exercise 4.5.

1. Write down the consumer’s cost function and demand functions.



Outline Answer

1. Using the results from previous exercizes we immediately get

oo (2] 2] (2]"

This 1z sufficient. However, 1t may be useful to see the proof from first
principles. The relevant Lagrangean 13

z“: pixi + A {u - Zn: o log :nt} (4.36)
i=1 =1

The first-order conditions are:

OciA

. . (4.37)
Pi

xIr; =

i=1,2,.

=3

u= Z a; log z; (4.38)

From the n equations (4.37) we get at the optimum:

AT = ZZ 1Pid ZW —y (4.39)
= 1

where y is the budget, or minimised cost and }_._, a; = 1. From (4.38)
we get, using (4.37):

v = Z a;loga; +log \* Z a; — Z a; log p; (4.40)
i=1 = 1=
Using (4.39) and writing Y. ; o; log a; = —log A, equation (4.40) gives:

y = Ae"p{ps* pim = Clp,v). (4.41)

This 15 the required cost function. The demand functions are known from
Exercise 4.2 or are obtained immediately from (4.37) and (4.39):

er=2 19 (4.49)
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