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Section 1. 
Answer all of the following three questions. 

1. [11 points] Tell me everything you know about: 

(a) quasiconcavity; and 

· . 
""'e' 

(b) why it is important in consumer theory (you do not have to say 
anything about producer theory). 

The essay you write should be understandable to an undergraduate 
student who has had no mathematics beyond the first year of calculus 
and one semester of linear algebra; so you will certainly have to define 
any terms you use which I taught this year. 

You do not have to discuss quasiconvexity, nor dual functions (so there 
are two reasons why you do not have to discuss the result that "the 
indirect utility function v(p, rn) is quasiconvex in p"). 
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2017 Final Exam Qu. 4

4. [17 points]

(a) Suppose a competitive profit-maximizing firm produces an output
from two inputs x = (x1, x2) according to the production function
f (x). By how much would the firm’s purchases of x1 change if the
price it paid for x1 changed?
Would the firm’s purchases of x1 go up or go down if the price it
paid for x1 rose? Why?

(b) Suppose an expenditure-minimizing (not utility-maximizing) con-
sumer obtains utility from two commodities x = (x1, x2) according
to the utility function u(x). By how much would the consumer’s
purchases of x1 change if the price he paid for x1 changed?
Would the consumer’s purchases of x1 go up or go down if the price
he paid for x1 rose? Why?

(c) Suppose a utility-maximizing consumer obtains utility from two
commodities x = (x1, x2) according to the utility function u(x). By
how much would the consumer’s purchases of x1 change if the price
he paid for x1 changed?
Would the consumer’s purchases of x1 go up or go down if the price
he paid for x1 rose? Why?

(d) Explain in one sentence, with little or no mathematics, why some
results you learned about in lectures make you unsurprised by the
answers to parts (a), (b) and (c).

(Same answer as Fall 2011 Ex. 1 Qu. 2.)













6710 Section 
Answer one of the following two questions. 

1. (a) Aconsumer consumes n commodities labeled 1,2,3, ... , n. This 
consumer takes the prices of commodities 2, 3, 4, ... , n as given, 
but this consumer can affect the price he pays for commodity 1 
because the more of commodity 1 he buys, the lower the price he 
has to pay for commodity 1. 
For what commodities i, if any, is it true that this consumer's 
commodity demands obey 

. __ aV/api ? 
x~ - av/am' 

The letter v denotes the indirect utility function. 

(b) A firm has market power over commodities 1, 2, 3, ... , m, but this 
firm has no market power over commodities m+ 1, m+ 2, .. :, n. 
Suppose that m < n. 
For what commodities i and j, if any, is it true that this firm's 
supply and demands obey 

For what commodities i, if any, is it true that this firm's supply 
and demands obey 
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3. 

(a) 
(b) 
(c) 

(d) 

II 
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One form of the Envelope Theorem is: if 

and if i£ = 9 - )'h then 

iM(a) 8~* I" 

da - au' 
Another form of the Envelope Theorem is: if 

M(a) == maxg(~l' X2, a) 
IVI,1V2 

then 
dM(d) 8g* 

da = 8a . 

\ ~'l Lj 

Qu-e)+('c)~ 3 

Use the Envelope Theorem to prove th~ following four result's. Explain 
what each symbol means. 

'11' 

hi(p,u) = 8e(p,u)/8pi. 

w(f) 

xi(p,m) = ..,[8v(p,m)/8pi] + [8v(p,m)/8m] [Roy's Identity]. 

Yi(P) = 87r(p)/ 8Pi [Rotelling's Lemma]. 
I I, 

Xi(W,y) = 8c(w,y)/8wi [Shephard's Lemma]. 

3 
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621 ~ection (must answer one) 

Question 1. What is the Envelope Theorem? (You' do not have to provetlie 

.. Enveiope Theorem.) 
. What fot.:1r important results is the Envelope Theorem used to prove? What 
. are the pl'oofs?" .. 

. , 
1 I, 

1 ' I 
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2. [8 points] Illustrate the Use of the Envelope Theorem in a problem of' 
economic interest. Explain how the Envelope Theorem is beirig used. 
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4. (a) Suppose a consumer's utility function is given by u(Xl, X2) = 
xfx~. The consumer's income is fixed· at ,rn. and. the prices of 
goods 1 and 2 are fixed at PI and P2, respectively. 
Find the consumer's indirect utility function. 

(b) Suppose instead that the income of the consumer in part (a) is 
a random variable; with probability 1/4 his income is mI, and 
with probability 3/4 his income is m2. Suppose this consumer's 
preferences obey the Expected Utility Hypothesis. 
Find the consumer's indirect utility function. 
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