Bxxd LA£2 110 L4E
7B AE RSB A 2R AA

# B4 AReRE (Efrats]

&

—~AEBEEER -

#EFR] ¢ 100 443

XML ENFFENRE > EAREE -~ Hwe -5 - FAREE
4 (F) 2BABRS - ZARS  BEAHEBATER > A FFI
PPt B A BRI -

ERERAE LEEEHEHETE - FEIRF > TRTRIE &
&E A EFRAR -~ R BIER (F) ~ FHREGHIEEL) - HA
FHHREA —EES  FHNEE -

EEFHR2BHER R FTHRAGER (F) Eot RMEA 2B &
- PR ABRTRICELHRAREEREFS ARG S L84 -
BEE (F) BRBEFFRAE  FEWE - AR RREURS H RS R

o FAFERAABL - BAERARAL R &M AT RA
B e | |

TEER AR R T RANRRAE  w T A Bk
R EARETER % (RERFRUATATR) - KR8
W ARSI T A SR RAERAGEE - F
ML SR BN -

REREEE (F) FHUME - RYEEZHNENELEE

¢ HEHREMIE  BEEIBHEEREEFS -

BB RARIBEERN A BRI RE R AR E R




CERNEE BILE Y & Es L R0 L L e

HE LR maak: (@Frati] AR 403002
A BRI FRE T AT AT E AR W) H2RE 1R

Question 1: A consumer has an amount of income m. He/she wants to spend the income

on two goods, good 1 and good 2. Let x; and x; be the amount of good 1 and good 2

that he/she purchases, respectively. His/her utility function is the following.
u{xy, x;) =x +2inx,

The prices of good 1 and good 2 are p; and p,, respectively.

(i)  Suppose p; =2, p; =4 and m = 10. What is his/her optimal consumption of good
1 and good 2?7 (10 points)

(ii) Suppose p; =6, p, =4 and m = 10. What is his/her optimal consumption of good
I and good 2? (10 points)

Question 2: Two players, player | and player 2, are playing a simultaneous-move
game. Player 1 can use strategies U, M, and D, and player 2 can use strategies L, C

and R. Their payoffs are described by the payoff matrix in Figure 1.

Player 2

U 12,6 15 8 |6 5

Player 1 M |7, 3 3, 2 12, 1

D

Figure 1: The pavoff matrix in Question 2

(i) Write down the strictly dominated strategy for player 1. (5 points)

(ii) Write down the strictly dominated strategy for player 2. (5 points)

(iii) Write down all the pure-strategy Nash equilihria. (10 points)

(iv) Write down one mixed-strategy Nash equilibrium in which each player plays
at least two strategies with a positive probability. (10 points)

Question 3: Two farmers, farmer 1 and farmer 2, use the same water source to grow
crops. The total amount of water is 96. Each farmer gains a positive payoff for
selling the crops. On the other hand, each farmer also enjovs the clean water that
ts left in the water source. Each farmer needs to decide the amount of water he/she
uses for the crops. Let the amount of water that farmer 1 uses for the crops be xi,
vhere 0 < x; <96, Let the amount of water that farmer 2 uses for the crops be x,,
where 0 < x, < 96. The payoff function of farmer 1 is the following.

Us (Xg, X0} = Jxq + 2,/96 — x; — x5
The payoff function of farmer 2 is the following.

Uy (X1, %) = \/x—2+2 96 —x; — Xy
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(1) Given that farmer 2 uses x, amount of water where 0 < x, < 96, what is the best
response for farmer 17 (5 points)

{(ii1) What is the pure-strategy Nash equilibrium? (10 points)

(iii) What is the Pareto efficient outcome? (Specify x; and x, in your answer.) (10

points)

Question 4: There are three firms that produce identical products. Let these three
firms be firm 1, firm 2 and firm 3. Each of the firms needs to decide the quantity
to produce. Let the quantity produced by firm i be g; where i =1,2,3. For firm i to
produce g;, the cost is c;(g;) = 2q;. The (inverse) demand function in the market is
p =300~-g; —q; —q3. Consider the following two settings.

(i) In this setting, all three firms simultanecusly decide the quantities to
produce,
(i-1) Given that firm 2 produces q, and firm 3 produces g, what is the best
response for firm 1? (5 points)
(i-2) What is the pure-strategy Nash equilibrium? (10 points)

(ii) In this setting, firm 1 first decides to produce g,. After that, both firm 2
and firm 3 observe q;. Then, firm 2 and firm 3 simultaneously decide the
quantities to produce. What is the pure-strategy subgame-perfect Nash

equilibrium? (10 points)
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