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Instructions. Please read carefully.

The exam has a total of 100 points. Answers should be as concise as possible.
This is a closed book exam. You are not allowed to use notes, equation sheets,
books or any other aids. You are not allowed to use calculators. You must write
your answers in the space provided between questions. DO NOT attach
additional sheets of paper. This exam consists of (18) sheets (14 pages + 4 blank
pages for scratch work).
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Please circle the section or recitation which you are attending below. The marked
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1. True/False Questions (TOTAL: 20 points):

In this section, write whether each statement is True or False. Please fully explain your
answer, using a diagram if appropriate. No credit will be given for an answer without an
explanation.

(@) (3 points) After Professor Wheaton promises that no one would fail, students never
study and turn in problem sets again. This is an example of adverse selection
problem.
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(b) (5 points) When a firm chooses among different projects, the one which has the
highest present value is always the one with the highest yield rate.
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(c) (5 points) If the government guarantees a binding price floor for agricultural output
by purchasing any surplus, then the demand for farm labor will be more elastic.
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(d) (5 points) Exploitation Mining Co. is the only employer in the remote town of
Uranium City and pays its workers $10.00/hour. If the government forces the
company to raise its wage by a small amount—say to $10.10/hour—then it will hire
more workers.
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(e) (5 points) A factory that pollutes a river has negative externalities on residents along
the river. If the factory and residents can negotiate, an efficient result can be achieved
only if the property right of the river is assigned to the residents.
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Short Question:

2. (5 points) A and B play rock, paper, scissors. Their payoffs are as follows (the first
number is A’s payoff and the second number is B’s payoff):

B
Rock | Paper | Scissors
A Rock 0,0 -1,1 1,-1
Paper 1,-1 0,0 -1,1
Scissors | -1,1 1,-1 0,0

How many Nash equilibria are there in the game? Explain.
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Long Questions:

3. (25 points) Suppose that Intel has a monopoly in the market for computer chips. In
order to produce X computer chips, it costs Intel C(X) = 2X°.

(a) (2 points) Find the marginal cost of producing a computer chip for Intel.
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(b) (6 points) The demand for computer chips is X, =12—0.25P. Find the level of
output that maximizes Intel’s profits. What price is Intel charging?
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(¢) (4 points) What level of output would maximize total surplus in the computer chip
market?
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(d) (4 points) Suppose the government knew the demand and production functions.
Find a price regulation the government could impose that would induce Intel to
maximize total surplus, i.e., produce the efficient quantity from part (c).
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(e) (6 points) If the government subsidized Intel s for every unit of computer chips
produced, what quantity would Intel choose? Find the choice of subsidy that
maximizes total surplus, i.e., induces Intel to produce the efficient quantity from
part (c).

it = fh=cla)

= <\°+S‘)Q 5 (,,,O/

N

= (49-4R )@ -C(6)
. 48Q-4Q SR - 2Q°

Q: LBx S
e S-z4)
L= LM—?\ \/6;'%/ /

(f) (3 points) Both the price regulation policy from part (d) and the subsidy policy
from part (¢) maximize total surplus. Is there any reason someone might prefer
one policy over the other?
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4. (25 points) Firm 1 and firm 2 are the only producers of spring water in the market.
The market demand for spring water is given by P =70 -0, —Q,. Firm 1 and firm 2
compete by choosing quantities O, and O, respectively. Each firm has a marginal cost
of 10 and no fixed cost.

(a) (3 points) Find out firm 1°s and firm 2’s reaction functions.
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(b) (5 points) Suppose the two firms choose quantities simultaneously. What are the
equilibrium price, quantities, and profits of the two firms in this market?

R, =30-"% (20-,Q)
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(¢) (5 points) Suppose only firm 1 has a chance to bribe the government and get the
right to choose the quantity first, what is the maximum amount of money that firm
1 is willing to pay? If firm 1 gets to move first, what are the equilibrium quantities
and profits of firm 1 and firm 2? [Hint: if firm I does not bribe the government,
the two firms will choose quantities simultaneously as in (b).]
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(d) (5 points) Now back to the situation that the two firms choose quantities
simultaneously. Suppose the two firms decide to collude and share the profit
equally. Assume that both firms value their reputation and will behave according

to their agreement. What are the quantities they will choose for each firm? What
is the profit of each firm?
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(e) (5 points) Suppose the two firms decide to collude and share the profit equally,
but both firms do not care about their reputation and might try to take advantage
of the other. Foreseeing this, they make a legally enforceable contract saying that
if a firm does not produce the quantity agreed, it has to pay some penalty to the
other firm. What is the minimum amount of penalty that ensures each firm
producing the right quantity agreed in part (d).
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5. (19 points) The country of Economia has two industries. In the Clothing industry, the
marginal product of labor is always 1. In the Steel industry, the marginal product of

labor is12L"* -2, where Ls is the total number of workers employed in the Steel

sector. The total supply of labor in Economia is fixed at L. + L, =25, and the output
price is 1 for both Clothing and Steel.

(a) (7 points) Suppose that the labor market is competitive. How many workers will
be employed in the Clothing sector, and how many in the Steel sector? What
wage rate will workers in each sector receive? [Hint: Workers can switch sectors
at will. What does that imply about wages in the two sectors? |
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(b) (8 points) Suppose that workers in the Steel sector form a union, which acts as a
monopolist in supplying labor to the Steel industry. The union chooses a level of
employment that maximizes the total wages of its members (i.e., it maximizes
wsLs). How many workers will the union allow to be employed in the Steel
sector? How many will now be employed in the Clothing sector? What wage rate
will workers in each sector receive? [You should assume that the prices of
Clothing and Steel remain 1.]
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(c¢) (4 points) If workers in Clothing had unionized in order to increase their wage
rate instead of workers in Steel, what would have happened to employment and
wages in each sector? Explain why. [No calculations necessary; just describe the
outcome qualitatively.|
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Massachusetts Institute of Technology
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additional sheets of paper. This exam consists of (18) sheets (13 pages + 5 blank
pages for scratch work).
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1. True/False Questions (TOTAL: 20 points):

In this section, write whether each statement is True or False. Please fully explain your
answer, using a diagram if appropriate. No credit will be given for an answer without an
explanation.

(@) (3 points) As long as the marginal cost of production is greater than the average
variable cost, the average variable cost is increasing.
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(b) (5 points) In a perfectly competitive market with constant long run marginal cost, the
consumer will bear all the taxation burden.
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(c) (3 points) In a perfectly competitive market, firms take the market price as a given,
which implies that the market demand is infinitely elastic.
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(d) (5 points) In an exchange economy, no individual will ever prefer a point inside the
utility possibilities frontier to a point on the utility possibilities frontier.
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Long Questions:

2. (15 points) Ricardo produces widgets, using as inputs labor (L) and machines (K). His
production function is given by the following equation:

q=10K2 + 112

(a) (4 points) What type of returns to scale (increasing/constant/@ does
Ricardo’s production function exhibit? Explain.
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At the end of last year, Ricardo bought his only machine for $1,000. He will use this
machine for 5 years, after which the machine will have no value. Ricardo will calculate
depreciation linearly (depreciation will be 20% of the total value of the machine per
year). This machine has no other use besides Ricardo’s production of widgets, and, at this
moment, Ricardo cannot buy any more machines.

(b) (4 points) What is Ricardo’s annual fixed cost of production? Is the fixed cost
sunk or not? Explain.
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(¢) (4 points) What is Ricardo’s demand for labor as a function of the quantity he

wants to produce annually?
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(d) (3 points) Assuming that wage equals 1, what is Ricardo’s annual total cost
function?
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3. (10 points) Sally’s firm produces granola bars with a fixed cost of 10 (this cost is
already sunk). Her variable cost function is VC = ¢* + 2q.

(a) (4 points) Assuming the market for granola bars is competitive, derive Sally’s

supply function?
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(b) (6 points) What is Sally’s surplus if the market price is 6? What is her profit?
Does she want to stay in this market? Explain.
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4. (24 points) Suppose the demand function for corn is O, =10—-2p , and supply
function isQ, =3p -5 . The government is concerned that the market equilibrium price of

corn is too low and would like to implement a price support policy to protect the farmers.
By implementing the price support policy, the government sets a support price and

purchases the extra supply at the support price. In this case, the government sets the
support price p, = 4.

(a) (4 points) Calculate the original market equilibrium price and quantity in
absence of the price support policy.
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(b) (3 points) At the support price p, =4, find the quantity supplied by the farmers,

the quantity demanded by the market, and the quantity purchased by the
government.
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(¢) (3 points) Draw a diagram to show the change in the producer surplus due to the
implementation of the price support policy. Calculate the change in the producer
surplus.
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(d) (3 points) Draw a diagram to show the change in the consumer surplus due to
the implementation of the price support policy. Calculate the change in the

ACS =)+ ()(2)(E)
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(e) (3 points) Calculate the cost to the government to implement the price support
policy. Draw a diagram to show the government cost.
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(D (8 points) Suppose now the government switches from price support policy to
subsidy policy. For each unit of corn produced, the government subsidizes the

farmer s=3 . Find the new equilibrium price under this subsidy policy. How

much money will the government have to spend in order to implement this
subsidy policy?
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5. (15 points) Molly’s company produces knee warmers according to the following
production function:
q= (K-8) L

(a) (4 points) Assuming that the unit cost of capital (r) and the unit wage (w) are both
equal to 1, derive Molly’s demand for inputs—capital and labor, respectively—as

a function of her choice of output (q).
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b) 2 goints) Show that Molly’s long run total cost function is given by C(q) = 8 +
2q".
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The demand for knee warmers is given by P = 40 - Q®. There are no costs of entry or exit
for a firm on the market for knee warmers. Any firm in this market will have access to
the same technology as Molly.

(¢) (6 points) What will the price be in the long run in this market? How much will
each firm produce in this market in the long run.

G\‘I\/C\/\ = @‘GZCI/L
v = pMLC- = L‘[ﬁ/

1o,

>

L{O—-cL

0
Ty

-0

Foaclh Locmn will Qr@@\uu’,
war=32-9_-B% 29%)
Sl ~L{ﬁ(: O

(d) (3 points) How many firms will there be in this market in the long run?

o
X
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6. (15 points) Consider a two-person economy consists of Ann and Bob. Both of them
only consume X and Y. Ann's utility over these two goods is U ,(x,,y,) =X,y A2 and
Bob's utility is U, (x,,¥,) = x,” ¥, Initially, Ann is endowed with 9 units of x and zero

units of y ; Bob is endowed with 6 units of ¥ and zero units of X.

(a) (2 points) Write Ann’s marginal rate of substitution in terms of x,and y, and

Bob’s marginal rate of substitution in terms of x,and y,.
—

MRS = - (Z\:é . g% 0275«120\ X \/Z’X/K
o T T} T Ty Ty

u s
M(ngcg _ \9\_& - . v\-wxﬁzmh
d)( ) 1 Je . ( 2 o /

(b) (5 points) Derive the equation for the contract curve.

jg/‘\’ WS Xy = Q-

8= g~ = 04

4 7((@»23* %(q""k»
M x - L‘r%g = 95”%5}
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(c) (8 points) Find the general equilibrium allocation of x and y among Ann and Bob
of the above economy.

P v
AV\ ) 5‘ L7
25 4 z
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Massachusetts Institute of Technology
Department of Economics

14.01 Principles of Microeconomics
Exam #1
Wednesday, October 10th, 2007

Last Name (Please print): __Y_O__LL&Q

First Name: __uS0erl

MIT ID Number: e

Instructions. Please read carefully.

The exam has a total of 100 points. Answers should be as concise as possible.
This is a closed book exam. You are not allowed to use notes, equation sheets,
books or any other aids. You are not allowed to use calculators. You must write
your answers in the space provided between questions. DO NOT attach
additional sheets of paper. This exam consists of (18) sheets (13 pages + 5 blank
pages for scratch work).

0. Circle Your Section/Recitation (1 point):

Please circle the section or recitation which you are attending below. The marked
exam will be returned to you in the section or recitation that you indicate. You
will loose 1 point if you leave it unselected.
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S02: MWF10  (Chig-Hui Chen) R02: F11  (Rongzhu Ke)
S03: MWF11 hia-Hui Chen) RO3: F2 ongzhu Ke)
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(Marco Migueis)
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1. True/False Questions (TOTAL: 20 points):

In this section, write whether each statement is True or False. Please fully explain your
answer, using a diagram if appropriate. No credit will be given for an answer without an
explanation.

(a) (5 points) A risk averse individual that has to decide between two different lotteries
will always prefer a lottery with less risk.
False . Risk aversion is mecel ¥y a peelecence for
lowee O %‘\va\/\ ea&u(w«a‘\ewlr EL1. Even
a cisk averse pe cson u)ow\d Pce ii C o \oﬂe(g
/ N{ \l{/\- C\_ ghf:) 9\‘A Q}\/‘i (687 C C _Co < g 7_/ OOO ' OOO an d
SO choamce  Lor £1000  dhaw one with o 1005
chance of §iooo0.

(b) (5 points) Steven only consumes two goods: X and Y. If X is a Giffen good for
Steven, then Y must be a normal good for Steven.
Tme = A Gi-q ew %0&5\ B o W Q?w e %Ooq j\" whiela the
ncome efect s lavaec thaw cuogtchution, Hecelore

-

r"/

w order o Ye 4 Gken 8:&0(3%, Stewen Mug-i ?‘95‘?’

b R ¢ X when h.g W S mmore M ma.eg,
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(¢) (5 points) Ann and Bob consume clothes (C) and food (F) only. Ann’s utility function
is U(C,F)=a,InC+b,InF,and Bob’s utility functionis U(C,F)=a,InC+b,InF .
a,,b,,a,,b, >0. The price of clothes is P, and the price of food is P, . Ann and Bob

must have the same marginal rates of substitution (MRS) of clothes for food at the
optimal level of consumption.

T(\&Q,- ‘\4{ OMLV\/\,\‘L.‘J\»\ COV\QL)\‘VV\e‘\".\()Y\ Meg = {
Tegaralless of gpecibic z,-.,%“d;»ép( L

v/

Lor voth

£ -
WL OV

\# 3 \; poice o)

(d) (5 points) If S and F are perfect complements you must be indifferent between these
two bundles:

i. One unit of S and one unit of F

ii. Two units of S and one unit of F

True. The wadiflecence curve Lor {)Q(‘Q—@ c com (;}%M&u‘fj
\s cighY angle
G t 2\ v‘g\ﬁ

X

N l/ Roth have the game
Talce ‘ u=# ¢ o \"\\r\& cwcve, valae
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2. Short Answer Questions (TOTAL: 10 points):
(a) (4 points) Mary’s demand curve for food isQ =10 —2P . Her price elasticity of

demand for food at price P* equals —% . How much is P*?

b _ ¥ Q6 _ _ =2
EP"E@{D =

oP
pr
B /s (///
o 4
e
p* i
o-2p% 3

Cite as: William Wheaton, Chia-Hui Chen, Rongzhu Ke, Monica Martinez-Bravo, Marco Migueis, Peter Schnabl,
and Hongliang Zhang, course materials for 14.01 Principles of Microeconomics, Fall 2007. MIT OpenCourseWare

(http://ocw.mit.edu/), Massachusetts Institute of Technology. Downloaded on [DD Month YYYY].



Page 5 of 18

(b) (6 points) Ann and Bob are a couple. They are the only people in the family. Bob’s

: . 1 " .
inverse demand curve for shirts is P = 5 — EQB . Ann’s inverse demand curve for shirts

is P=10-20Q,. What is their family demand function for shirts? What is their family
consumption of shirts when the price is 4?2 What’s their family consumption of shirts

when the price is 6?

Cite as: William Wheaton, Chia-Hui Chen, Ron
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Long Questions:
3. (15 points) Jane has utility function over her net income U ()= T

(a) (2 points) What are Jane’s preferences towards risk? Is she risk averse, risk neutral
or risk loving? [Explain briefly your answer]

~lslke owveclse. Becange ELUOGD] £ U\(fibﬂ)

v/

(b) (6 points) Jane drives to work every day and she spends a lot of money in parking
meters. Many days the thought of cheating and not paying for parking crosses her
mind. However she knows that there is a ¥ probability of being caught in a given
day if she cheats, and that the cost of the ticket is $36. Her daily income is $100.
What is the maximum amount of she will be willing to pay for one day parking?
[Hint: by paying that amount she avoids the risk of getting a ticket!].

doegntgy = W (L) = 1o=3¢ -+ Jioo + 24 = 9.§

daes P q-g : [
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(¢) (2 points) Paul also faces the same dilemma every single day. But he has a utility
function U(I)=1. His daily income is also $100. What are Paul’s preferences
towards risk? Is he risk averse, risk neutral or risk loving?

ok neudeal bfe u(g);(]j = E[Q(XB]

/

(d) (5 points) If the price of one day parking is 9.25, will Paul cheat or pay the
parking meter? Will Jane cheat or pay the parking meter under this price?

ich is her  ndiecence eve).

ot

PO&H\ /S \_)C\’\\LAVB -QX?Q C'(\“ed Drﬂea\a{ng 1S :

|00 - 206 L, 003 _ 9
4 by

L henn ?a/;)w*é Q-ZS‘-V

\00-9.25 = 90.7S

e o PQ.»V\,\ we V\LA( QDL)A .
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4. (25 points) In Country Faraway, cigarettes are forbidden, so people trade cigarettes in a
black market. The cigarette demand is Q,, =12 — P, and the cigarette supply is O, =2P.

(a) (3 points) Find the equilibrium price and quantity in the black market.

(b) (6 points) The government becomes aware of the black market and reinforces the
police so that half of the cigarette supply would be seized and destroyed. Under
this circumstance, what are the demand and supply functions? What is the new
equilibrium price and quantity? Show the change by using a supply and demand
diagram.

Qs = ZP l/z QJ = @O
G B -

Ve canse othey

na ll s gelz wi

L
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(¢) (4 points) How does the consumer surplus change between (a) and (b)?

Cal (&3 = _?_;8 = 32 \/{/\4

CSM(\:):T:'@ L/

(d) (8 points) Suppose that the government changes the policy and legalizes cigarette
trade. Now cigarettes are traded in an open market. However, for every unit of
cigarette purchased, the buyer has to pay tax 7 to the government. 7 is equal to
the pre-tax price P. What are the demand and supply functions under this
circumstance? What are the equilibrium (pre-tax) price and quantity? What is the
after-tax price paid by buyers?

Q%’ - Zps DO = ZPS i
D 17 =% ‘5/(6

o bk;y\:.‘D(;u.w'\\
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Cite as: William Wheaton, Chia-Hui Chen, Rongzhu Ke, Monica Martinez-Bravo, Marco Migueis, Peter Schnabl,
and Hongliang Zhang, course materials for 14.01 Principles of Microeconomics, Fall 2007. MIT OpenCourseWare
(http://ocw.mit.edu/), Massachusetts Institute of Technology. Downloaded on [DD Month YYYY].



Page 10 of 18

(e) (4 points) Compare (b) and (d). Which policy do consumers prefer? Which policy
does the government prefer? Why?

ConSumers ovre (ndflevent #nece n both
cobes cs = \8.

Gove_mme..w\ QCQQU‘:‘; <O\3 becaufe +
gc«lvﬂs cevenue while & doed viot in (b)

( Aseuming \Q‘g“\“*‘a ond  pon-teonowic Motivations
~de not agP E( o pceterewces ok 4V, of congame

A
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5. (29 points) Eric receives utility from days spent traveling on vacation domestically (D)
and days spent traveling in a foreign country (F) as given by the utility U(D, F) = DF.
The price of a day spent traveling domestically is $160 and in a foreign country $200.
Eric’s annual budget for traveling is $8,000.

(a) (5 points) Find Eric’s utility maximizing choice of days traveling domestically
and in a foreign country. Find also his utility level from consuming that bundle.

Moy U= ODF <t 1L0D r 200 £« 8060

Y S@\wir_i;‘»;;u leo © + 2008 =8000
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o = §B0 = 9( s
2
an W =pllo -, BD) = - BO F4OD 4O = |61
/6 W= -1.60+40 =06 _ﬂ_,‘*b i
(b) (6 points) Suppose that the price of domestic traveling increases to $250 per day. '
Calling his budget for traveling x, (suppose by now that it is unknown) find the
demand for D and F under the new prices as a function of x.
AEOD + 200F = X
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T 200
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(c) (4 points) Find the income necessary to make Eric reach the same utility level as

before the price change.

%
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7éZ

L“L\ S790:205)00(‘)
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(d) (2 points) Compute the quantities demanded with the new prices and the income

you found in section c.

o000
\ = 20

'\/ p= <oo

. _ 0000 -
mt/[!:\/ = F oo es

(e) (2 points) Compute the quantities demanded with the new prices and the original

income.
o0
= 80 = -1
/\//»L ) SOO
4 = 8000 = 10
Y 00
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(f) (6 points) Using your previous answers tell us what is the total change in quantity
of D due to the price increase in Pp that the consumer experiences and what part

of that change is due to income or substitution effects. Give definitions of what
income and substitution effects mean.
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(g) (4 points) Draw a graph showing the income and substitution effects you found.
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