Microeconomic Theory I Midterm [11/13/2009]

Please Note:
1. You have 3 hours (2:20-5:20pm); there are a tdt@Dgoints plus bonus 12 points (and
would count for “30% + bonus 4%" toward your firgghde). Allocate your time wisely.
2. If you cannot find the appropriate functions towmesquestion B1, B2, B8a, D6a or D7a,
you may request suggested functions (from the dAplve subsequent questions.
However, you will have to forfeit 2 point for eaftinction you request.

Part A (18%): Predicting Your Own Classr oom Experiment Results

Suppose there are two groups of consumers. Merobéms first group each have the same
endowment (44, 9), and utility functidd, (X, y) =alogx+ (1-a)logy. Members of the

second group each have the same endowment (@rtlLptility functionU, (X, y) = bel'b.

1. (2%) Why can the two groups of consumers eachresented by one representative
agent? Explain.

2. (4%) Find all Pareto efficient allocations (PEA).

3. (2%) Suppose a=0.6, b=0.8. Draw the Edgeworth boxdepict all Pareto efficient
allocations the two parties could agree upon (trgract curve).

4. (4%) What is the Walrasian equilibrium if consumairs all price takers?

5. (2%) Suppose a=0.6, b=0.8. Draw the Walraisianlidquim allocation on your
Edgeworth box and the budget line that connedtdtlit the endowment allocation.

6. (2%) How could you transform the above two utifilpction so that the new utility
functions satisfies(x,0) =u(0,y)=0 andu(50,50)=1000? (You need not worry about
uniqueness, just give one transformation that tleegob.)? Do your results in the
previous questions change? Why or why not?

7. (bonus 2%) Can your answers predict the behavior of ywdiyour colleagues in the
classroom experiment we conducted last week? kxpla

Part B (44%): Edgeworth Box Bar gaining and the Competitive Equilibrium

Consider two parties, Daiwan and Dailiok, bargaiardwo goods, Gingtse (G) and Tzukuan (T).
Total endowment is G=100, T=100.

1. (2%) Suppose Dailiok only cares about Tzukuan {Wyite down a utility function that
represents Dailiok’s preferences assuming thathibimothetic.

2. (2%) Suppose Daiwan view the two goods as perfdittgutes (units defined so the rate

of substitution is 1). Write down a utility funeti to represent the preferences of Daiwan

assuming that it is also homothetic.

(2%) Are these the only utility functions that aapresent such preferences? Explain.

4. (4%) Find all Pareto efficient allocations the tparties could agree upon.
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11.
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(2%) Draw the Edgeworth box and depict all Paréficient allocations (contract curve).
(4%) Initially, Daiwan has G=20, T=80, and Dailiblas G=80, T=20. What is the
Walrasian equilibrium if both parties are priceded®

(4%) Verify that the Kuhn-Tucker conditions areisi@d for both parties in equilibrium.
Next, suppose Daiwan view the two goods as subssitlf Daiwan owns more G, the
rate of substitution is X units of G for one uniflo If Daiwan owns more T, the rate of
substitution is X unit of T for one unit of G. Asse X=10. Redo questions 1, 4-7 as
follows: (Hint: You may apply what you learned frahee Sample Question!)

a. (2%) Write down new a utility function to represéimé preferences of Daiwan
assuming that it is also homothetic.

b. (4%) Find all Pareto efficient allocations the tparties could agree upon.

(2%) Draw the Edgeworth box and depict the contracte.

d. (4%) Initial endowment is G=20 and T=80 for Daiwand G=80, T=20 for
Dailiok. What is the Walrasian equilibrium (forabastate) if both parties are
price takers?

e. (4%) Verify that the Kuhn-Tucker conditions areisi@dd for both parties in
equilibrium.

(2%) Are the above Walrasian equilibrium allocatigRareto) efficient? Explain.
(bonus 2%) Now suppose there are two groups of peopliwan: Half of the people
view the two goods as perfect substitutes (denateyPS) and the other half view the
two goods as perfect complements (denote group R)eover, Daiwan can select a
delegate from one group to bargain with Dailiokading to the delegate’s own
preferences. Suppose the Walrasian equilibriurarately predicts the bargaining
outcome. Which group would the people in grouppR& group PC each pick from?
(bonus 2%) How could your answers above apply to the ainggECFA bargaining
between Taiwan and China? (Hint: What kind of niegor should Taiwan send? Why?)
(bonus 2%) How would your answers to the above questitiagmge if the Walrasian
equilibrium may not be a good predictor of the bamng outcome?
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Part C (40%): The Sleeping Game

Read the (abridged) article below and answer thewimg questions:

1.

w

(2%) Consider the following game played betweenwwesleepy pilots: Each pilot
chooses to either sleep or stay awake. Fallirgppgjives the sleepy pilot some rest,
which is worth NT$2,000 to each pilot. The plalesfsafely if at least one pilot to stay
awake, which is worth NT$10,000 to each pilotbdth pilots fall asleep, the plane
would be in danger, which would cost the pilot NO@;000 each. Draw the game matrix
(assuming each pilot only cares about the sumedf twn monetary payoffs).

(1%) Is it consistent with equilibrium for both @it to stay awake? Why or why not?
(6%) Solve for all of the pure and mixed Nash abtiiim of this game.

(3%) Which equilibrium could result in the caseda#sed in the news above where both
pilots fall asleep despite FAA forbidding pilotesping? Which equilibrium



corresponds to the case where one pilot tells tier g/he is going to rest for a while?
Which one has a higher monetary payoff for thetgtlo

5. (bonus 2%) How did different rules (across countriesgsetlifferent equilibrium? Do
you think the experts rightly blame the FAA forgHaccident”? Why or why not?

6. Now consider the case where the two pilots areiatic and have the same utility
function. Assume the pilots discount the payoffstbers by a factor ofr .

a. (2%) Write down a utility function to represent thiéots’ altruistic preferences
and draw the new payoff matrix.

b. (6%) Solve for all of the pure and mixed Nash aqtiilm of this game.

c. (4%) Can this explain both the outcome in the UBgn@ both pilots
occasionally fell asleep) and that in Taiwan (whame pilot asks the other to
cover him when he is taking a nap)? Why or why?not

7. Now consider the case where the two pilots areuality averse in the sense of Fehr and
Schmidt (1999) and have the same utility functidkssume the pilots dislike earning less
than the other player by a factor @f, but feel guilty about earn more by a factofof

a. (2%) Write down a utility function to represent thiéots’ inequality-averse
preferences and draw the new payoff matrix.

b. (6%) Solve for all of the pure and mixed Nash dhtiilm of this game.

c. (4%) For what parameter values can this explainrntended outcome of the
FAA (where both pilots always stay awake) and thee@me in Taiwan (where
one pilot asks the other to cover him when hekimtaa nap)? Why or why not?

8. (bonus 2%) Which model of pilot’s preferences do you kigs more realistic and
explains more empirical facts? Justify your answer
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Sample Question for the Midterm of Microeconomic Theory | (Fall 2009)

NOTE: This is a sample question that was initigllyhe midterm, but was subsequently dropped
due to space limit (and time limit) of the exam.

Part Z (18%): Air Defense by Aircraftsor Missiles

Consider Daiwan’s Ministry of National Defense (MN®ho plans to defend Daiwan’s airspace
using either aircrafts (A) or anti-air missiles (Myhe super computers of the MND’s “office of
war games has converted the effect of differenfpera (say, F-16 vs. IDF or PAC-3 vs. Tien
Kung-Il) into standardized (continuous) units. Boge Daiwan view the aircrafts and missiles as
substitutes: If Daiwan owns a stronger fleet ofraifts, the rate of substitution is X units of
aircrafts for one unit of missiles. If Daiwan owastronger array of anti-air missiles, then the
rate of substitution is X units of missiles for amt of aircrafts. Assume initially that X=3.

1. (2%) Write down a utility function to describe theeferences of MND assuming that it
is homothetic.

2. (4%) Solve for and draw the income expansion patfViND given the price for aircrafts

is US$18.8 million per urlitand that for missiles is US$9 million per uhit.

(2%) Derive the indirect utility function of MND.

(4%) Can you use the Roy's Identity to derive MNB&nand? Why or why not?

5. (4%) Hence, or otherwise, derive MND’s demand fiors for both aircrafts and
missiles.

6. (bonus2%) What kind of preferences does Daiwan havedbXs to infinity?

»ow

L Wiki (http://en.wikipedia.org/wiki/F-16_Fighting_Falcpstates each F-16C/D costs US$18.8 million.
2 Wiki (http://en.wikipedia.org/wiki/MIM-104_Patripstates that each PATRIOT unit costs US$ 1 to 3
million. Here we are (rather arbitrarily) assumthgt the most advanced PAC-3 system costs US$mill
and three sets of PAC-3 is equivalent to one stalimtzd unit (that would match one F-16C/D).




List of suggested functions:

B1: U, (X, y) = min{ x+ Xy, Xx+ y}

CL: U (GT)=T
C2:U,(GT)=G+T
D6: U, (X) =x +ax,

D7: U, (X) =% ——2—
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Game matrix of part D:

B

1Zmax(xk —X 10)—n—z maxg —x, ,0

_1k¢i

Sleej Awake
Sleej -98,-98 12, 1(
Awake 10, 1: 10, 1(




