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Advanced Microeconomics
Assignment 2 Solution

2.D.2 A consumer consumes one consumption good x and hours of leisure h. The price
of the consumption good is p, and the consumer can work at a wage rate of s = 1. What

is the consumer’s Walrasian budget set?

Solution. The price of leisure is the wage rate, since otherwise the consumer could utlize
the time to work and enjoy the wage. Total wealth is the number of hours endowed (24)
times the wage rate. So the consumer’s Walrasian budget set is as follows:

{(w,h) €RZ : h <24, pr+h < 24},

2.E.1 Suppose L = 3, and consider the demand function z (p,w) defined by

o (pow) = —2 2
P1+ P2+ P3p1
2 (pow) = ——2 L
P1 + P2 + P3 P2
- Bp1 w

€3 (p,'UJ)

 pL+Dpatpaps

Does this demand function satisfy homogeneity of degree zero and Walras’ law when

= 1?7 What about when 3 € (0,1)?

Solution. When § =1,

apy aw 2 w

7 (ap, ow) = api 4+ aps + apsapi pr+ps + p3p_1 =apw)

s (ap, aw) = — - B2 (p,w)
apy + apz + apz apa  P1+ P2+ P3 P2

3 (ap, aw) = — — b = — 2y (p,w)

apy +apy +apzaps  pr+Dp2+psps

So homogeneity of degree zero is satisfied.
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papuw)mp P P P w o o w
7 p1+p2+p3p1 P1 + P2 + P3 P2 p1 + P2 + P3 D3
P2 ps3 y4

= w + w + w
p1+ P2+ p3 p1+ P2+ p3 p1+ P2+ p3

= w
So Walras’ law is satisfied.

When 5 € (0,1),

T (ap, cw) = = — = (p,w
apr +aps +apsapy p1+p2 +p3pr
( ) aps3 aw D3 w ( )
Ty (ap, cw) = = — = Z2(p,w
api + apy +aps apy  p1 + p2 + P3 P2
afp aw B w
z3 (ap, aw) = = — =13 (p,w)
api + apy +apsaps  p1 + p2 + P3 Ps
So homogeneity of degree zero is satisfied.
p-z(p,w)=p P2 2t b3 2t ps o w
) w)=p - —2 R o B Rt ¢ SR
P1+Dp2+pP3p D1+ P2 + D3 P2 D1+ P2 + P3 Ps3
I - B . B
P1 + P2 + P3 P1 + P2 + Ps3 p1 + P2 + P3
_ Bpr+p2tps
== "“wH#w
P1+ P2 + Ps3

So Walras’ law is not satisfied.
2.E.3 Use Proposition 2.E.1 to 2.E.3 to show that p - D,z (p,w)p = —w.

Solution. Recall Proposition 2.E.2:
p'Dpl'(p,W)+l'(p,w)T:0T. (1)
Multiply both sides of (1) on the right by p gives

p - Dypa(p,w)p + x(p,w) p =0
=p- Dyx(p,w)p +w = 0 by Walras’ law

=p - Dyx(p,w)p = —w
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2.E.5 Suppose that = (p,w) is a demand function which is homogeneous of degree one
with respect to w and satisfies Walras’ law and homogeneity of degree zero. Suppose
also that all the cross-price effects are zero, that is dz; (p,w) /Opr = 0 whenever k # .
Show that this implies that for every [, z; (p,w) = qqw/p;, where o > 0 is a constant

independent of (p,w).

Solution. H.D.1 with respect to w :
z (p, ow) = ax (p, w)

Set a = 1. we have

w’

l‘(p,l) (p,QU):>$(p,7VU):w[L'(p,1)

= —X
w

=T (p7w) = wxy (p7 1) .

Since Oz (p,w) /Opr, = 0, x; (p,w) is a function of p; alone, i.e.,

xy (pr, w) = wxy (py) -

x (ap, aw) = x (p,w) = x; (ap;, aw) = z; (p, w)

1
=awz; (ap) = wx; () = 2 (ap) = axl (pz)

So x; (p;) is homogeneous of degree -1 with respect to p;. Hence there exists o; > 0 such

that
ap 4
Tr\pr) = —-
(p1) b
So,
a;w
T\p,w) = —.
(p, w) ”

By Walras’ law,

L
px(p,w):w:>2plxl(p,w):w
=1

Lo L L
=Y p—=w=Y qu=w=>» a=1L1
=1 P =1 =1

More explicitly, since x; (ap;) = éxl (pr) for any a > 0, we could set o = p%. Then z;(1) =

pii(p) = w(p) = 20

. Setting oy = (1) gives the result.
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2.E.7 A consumer in a two-good economy has a demand function x (p, w) that satisfies
Walras’ law. His demand function for the first good is z (p,w) = aw/p;. Derive his
demand function for the second good. Is his demand function homogeneous of degree

zero?

Solution. Walras’ law:

aw
D11 + P2Xe = W :>p1p— + Doy = W
1

(1—a)w‘

=Spry=(l—a)w =19 =
D2

To check H.D.0), we need to show z; (yp, yw) = x1 (p, w) and z3 (yp, yw) = x2 (p, w).

ayw  aw
1 (Yp, yw) = = — =z (p,w)
TP1 D1
1 —a)yw l—-a)w
o (Y, Yw) = ( Jrw _ Jw _ g (P, w)
D2 D2

So homogeneity of degree zero is satisfied.

2.E.8 Show that the elasticity of demand for good [ with respect to price pg, e (p, w),
can be written as g, (p, w) = d1n (z; (p,w)) /dIn (px), where In (+) is the natural logarithm
function. Derive a similar expression for e, (p, w). Conclude that if we estimate the
parameters (o, g, asz,7) of the equation In (z; (p,w)) = g + a1 Inp; + agInps + v Inw,

these parameter estimates provide us with estimates of the elasticities ;1 (p, w) , €52 (p, w) ,

and ey, (p, w) .
Solution.
din (2 (p,w))  d (2 (p,w)) / (21 (p,w)) 5
inp) Ao/ o e
dn (i (pw) _ dCop.w))/ olpw))
dnw d(w) [ (w) et
o n B
= S e
- e
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2.F.11 Show that for L = 2, S(p,w) is always symmetric. [Hint: Use Proposition
2.F.3]

Solution.

S11 S12 p
S (p,w) = ' ! and p = !

S21 S22 P2

From Proposition 2.F.3, p- S (p,w) =0 and S (p,w)p =0

4! S11 S12 B
b2 S21 S22
= P15+ pesn =0 (2)

D1512 + p2s2 =0

S11 S12 b1
=0
S21 S22 b2
= p1s11+p2siz =0 (3)

P1S21 + Pasa =0

From (2) and (3)7 P1S11 + P2S21 = P1S11 + P2S12 = S21 = S12

2.F.17 In an L-commodity world, a consumer’s Walrasian demand function is
zy (p,w) = ZlLi_UMUz for k=1,..., L.

(a) In this demand function homogeneous of degree zero in (p, w)?

(b) Does it satisfy Walras’ law?

(c) Does it satisfy the weak axiom?

(d) Compute the Slutsky substitution matrix for this demand function. Is it negative

semidefinite? Negative definite? Symmetric?

Solution.
aw w

Zlel apy B ZlL:1 b B

So homogeneity of degree zero is satisfied.

(a) zy, (ap, aw) = zy, (p, w)
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zL: zL: Zk 1 Dk
(b) pb-x P, PrZk P, = =
k=1 k=1 l 1Pl Zl 1D

So Walras’ law is satisfied.

(C) Check p-x (pl7w/) <wand x (pa w) 7& Z (plv w/) = p/ R (p7 w) > w'.

/

L
_ w/Zk:lpk <w

L L
p-x(p,w) zkwkpwrzz
k=1 k=1

:1 n B Zlelp; N
then
Zk 1pk
p X pa pk$k p7 pk: = 2
Z Z Zz 1 D1 Zz 1 D1
Suppose
L /
kaL:1 Pk _
21:1 bi
then '

w w
= = 2y (p,w) =z, (p',w') for k=1,...,L
Yiap ke Ph

Contradicting with
z (p,w) # z (p', w')
So
p-x(pw) >w

holds. And WARP is satisfied.

(d) S, = % n ox; —w 1 w

opr,  Ow (Zlel pl)z S DS D

So

S (p,w) =0.

It is symmetric and negative semi-definite, but NOT negative definite.



