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1.

TSMC (denoted as firm 1) and UMC (denoted as firm 2) are two major firms in
the semiconductor foundry industry. Suppose both have the following total cost of
production:

TC;=10Q,

TC, =10 Q,

Let demand curve be given by P=100- Q; - Q3

(1) Define the Cournot equilibrium. (5%)

(2) Draw the reaction curves for these two firms. (5%)

(3) Find the output levels for both firms in the Cournot equilibrium state. (5%)

(4) What would be the market equilibrium price? (5%)

(5) What would be the profit levels for each firm? (5%)

(6) TSMC is contemplating an investment in a2 new production technology. The
onetime sunk cost of implementing this technology is $200. Once this
technology investment is made, marginal cost would be reduced to $5. UMC
has no access to this technology, or any other cost-saving technology, and its
marginal cost will remain at $10. TSMC’s financial consultant observes that
the investment should not be made, because the total cost resulted from a cost
reduction of $5 on each unit of output at current output level is less than $200.

Is the consultant analysis accurate or not? Justify your answer. (10%)

The payoff in the following shows the teamwork of two employees, A and B. If
both shirk, they receive salaries of $2000. If both work hard, they receive bonus.
However, they experience disutility from working hard. The payoff, net of
disutility, is $3000. If employee A works hard and employee B shirks, they meet
the task target and each receives a payoff $4000. However, being the only one to
exert effort, employee A incurs a back injury. His payoff is $0. The opposite
payoff occurs if B works hard and A shirks.

B-shirks E—works J

A-shirks (2000,2000)J(4ooo, 0) J

A-works  |(0, 4000 J3000,3000
A ( )« )

(1) Define the Nash equilibrium in this single-period setting. (5%)
(2) What are the payoffs of each player in the Nash equilibrium? (5%)

(3) Do you see any special feature in this teamwork game? Explain it. (5%)
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(1) &5 3545 7 B84 & & %4k (consumer’s surplus) - # 1§ % & (compensating
variation) gt % 1§ % & (equivalent variation)#y &3& ; Kk > HWE=ZH 2 &
Bl e (10 %)

Q) REE€L£45 (96) #4308 THRAUIEREK - AKX EFHF 9.099% ~
BRAE A 15,840 & 2| 17,280 7T 0 AR RAKSFF 4 66 7] 95 7 - ARIEAT
HEEMAT TA | OARERTIFAT R Y - AR BELT T WK
PECEREEREME  HHAERKIMEA - BHFHAR S At
WMo B BAR R EL 0 LHREZEEHEEE R85 T
BB RATRE - FaEH BRITHITE REEPEEEE -
FRHHBURLEEAR T ERE R RUREMBRARER » SHKE
ey BN FHpUFEZ - (155)

4. FTHAHARSR EZ ¥ 27 FEE 2k A8 £ & F4(Hildebrand and Liu(1957))
s 2 & & & & & #(Ln(output)=ag +o;Ln(labor ) +o,0n( capital)) 418 &% &4

BECESE
Number of observations: 27
Standard error of regression:  0.18840
Sum of squared residuals: 0.85163
R-sqrared: 0.94346
Adjusted R-sqrared: 0.93875
Variable Coefficient T Standard Error | T Ratio
Constant 1.171 0.3268 3.583
Ln(labor) 0.6030 0.1260 4.787
Ln(capital) 0.3757 0.0853 4.402
Estimated Covariance Matrix of the Estimates
Constant Ln(labor) Ln(capital)
Constant 0.1068
Ln(labor) -0.01984 0.01568
Ln(capital) 0.00189 -0.00961 0.00728
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() rreEst A ¥4 A 852 (54%)
Q) EHBMBALT SA¥2 5885 (ABFTALEY) TRAHS T

B ? (10 4)

B) FMAEHEZE A HBATRHBLE AL HR M (Constant Returns to
Scale) ag 3. ? (10 &)



