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1. Assume a consumer's utility function is:

_.a l-a 0¢a<l)
U(x],xz) = X1X . (

(a) Derive the uncompensated (Marshallian) demand functions and indirect utility
function. Verify Roy's identity. _

(b) Verify the symmetry restriction of the Sjutsky substitution matrix,

(c) Derive the expenditure functien and compensated demand functions, Verify
Shephard's Lemma. ' '

(d) The monotonicity condition is

M oyi . (Where hy is the Hicksian, or
op; " compensated, demand function.)

Is it satisfied also?
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"Commodities i and J are gross substitutes or gross
complements according to whether the total effect aq_ilapJ is
positive or negative" (J. M. Henderson and R. E. Quandt,

Microeceonomic Theory, third edition, p. 32).

Let commodities 1 and 2 be food and drink respectively and

let the consumer's utility function take the following form:

1

2 .

u(ql,qz) = log q, + 2(q2

C assvme Yize i3 wafuved L03
Assume the consumer allocates a fixed total expenditure, y, on

food and drink to maximize U(ql,qz) where the prices of food and
drink, Py and Py, are independent of the consumer's purchases.
With the utility function’defined above, first derive the
expression for the effect of an increase in the price of food on
the consumption of drink and determine whether food and drink are
gross complements according to the definition given by Henderson
and Quandt. Second, consider the effect of an increase in the
price of drink on the consumption of food and again state whether
food and drink are gross complements. You should find that, in
one case, food and drink appear to be gross substitutes while, in
the other case, food and drink are independent in consumption.
Explain why this contradiction is fully consistent with the
constrained maximization of any well-behaved utility function.
(Helpful hint: do not try to obtain the demand functions in
explicit form. Write each demand function in implicit form, then

differentiate with respect to q; and to Py> and then form

'u‘qi/81;>J .)
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8.11 No, because his demand behavior violates GARP. When prices are

%- - (2,4) he spends 10. At these prices he could afford the bundle (2,1), but

rejects it; therefore, (1,2) = (2,1). When prices are (6,3) he spends 15.

At these prices he could afford the bundle (1,2) but rejects it; therefore,
(2,1) = (1,2). '

8.14.b In this ¢ h ili i .
o > case the utility functjop becomes [/ (C, 8 L)
e L term is just a constant, go applying the dare

= Mea <

formula 5y o standard Cobb-Doyglas
a+y '
I'e S = —'E_'
By 0.
5—" 8.16.a True. With the grant, the consumer will maximize u(z1, z7) subject

to 2y + 23 < m + g; and Z1 2 g1. We know that when he maximizes his
utility subject to Z1 + z2 < m, he chooses T > g1. Since z; is a normal
good, the amount of good 1 that he will choose if given an unconstrained
grant of g, is some number Ty > z} > g;. Since this choice satisfies the

constraint z; > gy, it is also the choice he would make when forced to
spend g; on good 1.

unconstrained grant of g;, since good 1 is inferior, he will choose to reduce

= my and ‘ Lb(jzﬂcx

8.16.b False. Suppose for example that g; = zj. Then if he gets an /7/}14“:1"“7‘“/: X A% 7 w—}}
.

his consumption to less than z} = g;. But with the constrained grant, he
must consume at least g1 units of good 1. Incidentally, he will accept the
grant, since with the grant he can always consume at least as much of both
goods as without the grant.

8.16.c If he got an unconstrained grant of g;, he would spend (48 + g;) /4
on good 1. This is exactly what he will spend if g; < (48 + g;)4. But if
g1 > (48+91)/4, he will spend g; on good 1. The curve therefore has slope
1/4 if g < 16 and slope 1 if g; > 16. Kink is at g; = 16.
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