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1. Let
Wz, 22) = k (z1 — a)*(zy — b)°

applying the logarithmic (monotonic) transformation (notice that in applying this
monotonic transformation the consumption feasible set of the consumer is trans-

formed in particular is reduced to x; > a and x5 > b) we obtain:
Ink + aln(z; —a) + fln(xe — b)
removing the constant In k (also a monotonic transformation) we obtain
aln(z; —a) + Sln(zy — b)
dividing by (a + ) ( a monotonic transformation, once again) we finally obtain
dIn(zy —a)+ (1 —90)In(xe — b)

where § = a/(a + ).

2. We shall start from the consumer’s maximization of utility problem.

(i) the consumer’s utility maximization problem is:

max  0ln(zy —a) + (1 —0)In(zy — b)

{331,332}

st. pixy+pors <m

which delivers as the optimal solution the following Marshallian demands:

1)
z1(p,m) = a+ p—(m — apy — bps)
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and
1-96

xg(p,m) :b+ Do

(m — apy — bps).

(ii) substituting the Marshallian demands just derived into the utility function we

obtain the following indirect utility function.

v(ip,m) = § In p%(m—apl—bpg) +(1—=96)In %(m—apl—bp2)] =

= In(m —ap; —bpe) +dlnd+ (1 =) In(1 —0) —dlnp; — (1 —0)Inpy
(iii) the consumer’s expenditure minimization problem is:

min P11 + Paxo
{z1,x2}

st.  dln(zxy—a)+(1—0)In(zg —b) > U

which delivers as the optimal solution the following Hicksian demands:

1-6
_ U P2 0
hi(p,U)=a+e LD—1 (1_5)}

and

p (1 —5)]6

hao(p,U) = b+ eV
2(p’ ) +6 |: p25

(iv) substituting the Hicksian demands just derived in the consumer’s expenditure

P11 + paxo we derive the following expenditure function:

1-6 b
00 = e ] Yoo s}

= ap+bpa+ [0+ (1—0)eV 570 (1— ) 1-Ipipl™ =
_ U §—6 (1 _ §\—(1-6),,6,,1=9)
= api+bpyt+e” 070 (1-9) Pips

(v) The parameter a can be interpreted as the minimum feasible consumption of com-

modity x; and b the minimum feasible consumption of commodity ws.

We need to assume that m > pja + peb in order for the consumer to be in his/her

consumption set.



3. Answers:

(i) The Marshallian demand function for commodity C' can be obtained substituting

the expressions (1) and (2) in the binding budget constraint and solving for C'.
(ii) Yes they are. Consider, in fact, the value of (1) and (2) at (Apa, Aps, Apc, Am).

(iii) The Slutsky decomposition and the symmetry of the substitution matrix imply:

Oh 0rs 0xx Qg Qg
_— = _— —2X = — —X =
dps dps om b bc  Pc
oh ox oz
_ s _Ovp 0%, Py Bs,,
Opa Opa om bc  DPc
or
Q Q
oo P B
bc  Pc Pc  Pc

which must hold for every A and B. Therefore if 14 = 1 and xg = 1 we get

042+043:ﬁl+63 (1)

and if z4 =1 and xg = 2 we get

a9 + 203 = B + fs. (2)

Equations (1) and (2) imply a3 = 0 therefore

oxa m
7’]A7m:— —_— =
om x4 pc xa

a3z m

= 0.

4. Answers:

(i) Substituting the values of prices and demands in the expression of the Marshallian

demand for A we get:

a+ B +v+100 =2

which implies:

B=—-a—v—98
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Moreover, from Slutsky equation for commodity A we obtain:

Ohy Oy O 10
a_Ora Ora, B 10 sia0<0

Opa  Opa  Om™ " pc pc

that implies
g < —20.

(ii) Given that B and C are complements we obtain from:

L

oh
2p 31?2 B

(for every i = 1,..., L), that A and B are necessarily substitutes as well as A and C.

Therefore, Slutsky decomposition yields:

Ohy Oz O 10
A g A =430 0
opg  Opg Om Pc  Ppc

which implies v > —30. Moreover:

m 10
= pPA B 0 e = —B—y—50>0
b b Pc  Pc

8hA a.IA+al‘Ax
dpc  Ope | om

which implies v < —50 — .



