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Answer all questions rigorously.

1. Recall the wodel of the producer.

(a) What is the technology of the producer? ' 5]

(b) What is the producer’s problem, given a vector of positive prices and
the technology? ‘ 1]
(¢) Suppose the producer’s problem has a unique-solution. Show that
the solution is increasing and continuous in prices. {1-+6]

(d) State and prove Hotelling's Lemma, articulating all assumptions yon
are imposing. : 4]

2. Let Z be a set of prizes, and L(Z) the set of lotteries over prizes in 7z,
IL(Z)={pc I{E,Z‘\p 7 101,30, , p(z) = 1}, Following the theory of
von Newmnann and Morgenstern, consider preferences over L(Z).

(a) Recall Conditions C' and €™,

i. State Conditions C and C7. 1+1
ii. Show that ' = C*. [6
iii. Does C* imply C? 12

(a) Recall Conditions I and I7.
i. State Conditions I and I'*. {1+ 1]
ii. Show that [ = I*. S [6]
iii. Docs I'* imply I7? o 2]



3. Suppose there are a total of K commodities. A continmous and mono-

totic nreference relation is said fo be sepurable i1 can e represented
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component of bundle o and (“L‘);I\\, | are continuous and non-decreasing
frnctions,

(a) Suppose preferences are separable. Show that for any subset of com-
moditios J and for any bundles a,b,e,d, {(ay,c-7) = (by,c_j) &=
(ay.d. gy > (by,d_g). where {xy,y-) is the vector that takes the
components of r for any k € J and fakes the components of ¥ for
any k¢ J. 110)

(b) Suppose /& = 2. Yor any bundles a.b,e,d e, f, show that if (a,0) =
(c.d)and {c.e) = (f.b). then (a.€) = (f.d), where (z,y) is the vector
that takes the component of o for k = 1 and takes the component of
y for k=2, (10]
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