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1. Consider the Cobb-Douglas utility function given by: u(x,x,) = Xy Xy
(a) What are the Marshallian demand functions? (5%)
(b) What is the expenditure function? (5%)

2. Two firms involve in Cournot competition. The cost function of each firm is given by:
c,(g;)=cq;,i=1,2. The market demand function is:

p=a-={q,+4q,)
(a) What is the Cournot-Nash equilibrium? (5%)
(b) What will the outcome be if the two firms form a cartel? (3%)

3. There are n individuals. Each individual’s utility function is given by:
. oy Oty Ou;
u,(x.,,G),Vi=1,..,n with ! >0, > 0.
l( i ) ax,_ aG

where Xx,and G stand for the private good and the public good respectively.
Each individual faces the budget constraint as follows:
m; = p.X; +pgg,.,Vi =1,..,n

. n
The technology of publicness is assumed to be: G = Z g .

i=1

: : n
The social welfare function is given by: W = > u,(x,,G).
i=1
(a) What is the condition of the social best? (5%)
(b} What is the equilibrium condition if all individuals provide public good in their
own interest? (5%)
(<) In the latter case, will the public good be over-supply or under-supply, compared
to the socially optimal level? And why? (10%) '

4. Suppose that the government wants to control the amount of air pollution produced
by a chemical factory. The pollution creates negative production externalities to a
firm nearby.

(2) What methods exist for achieving the efficient level of pollution? (5%)
)] Discuss the feasibility for each method in practice. (3%)
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L. Find dy/dx forthe following a. y=—%_ and = _%_
u+l x+1
b x*+ ¥ =1 byimplicit differentiation
c. y=In(x+e™) (15%)

2. Sketch the graph of f (x)=8x*-5x' - 20x* , indicating local extrema, inflection
points, concave structure, and asymptotes, if applicable. (15%)

n/3

) . x
3. Evaluate the integrals a. sin 3xdx b, e
& J J./- (1++x)?

c. jj—;dx d. Ix\/x+3 dx

1+e
1
. m—— f. = 30%
¢ Jx2+x~6dx j\ﬂl x (0%
2" +1

4.Find the limits of the following a. {a,},. where aq =

n

e

0
b. an" , indicating interva! of convergence.

n=1

¢ lim In(1+ x)

10 X

(15%)

5. Approximate In(1.1) by Taylor’s expansion accurate to 3 decimal places. (10%)
6. T~ & — AP T RSO R R e K HEE Ry

(probability density function) f(x) = 12x? (I-x), 0sx<1,. REFEHERS

Bl P ERE T IR . (15%)
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(a) 3 Adv B2 Miaha M4 %% 0.5 B# C L FeyR I thdc B 025 3] A ~
B 2 Fe48 & B ~ C 2 [ eh4a B ¢ s 4

(0) & Ao B 2 Rehtaif thdc 0.3 B Fo C 2 HlehfaMas s 0.4, B A ~
B 2 R#h4 Mt B~ C = R 4148 M 55

(c) % A 4w B 2[5 44 Pearson 4B il 4B L > Al AFv B A IE 2
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Pl(4-1): TRATH A F 5 RH 2 tb— PRI 7
PI(4-2) T 25 3322 .05 6h PR % K E » BRI & T M 4T EE S 0
M4-3): R EROBBEFLEBEY  SREFTRA 2

5. A survey of 1,000 randomly sampled citizens found that 650 of
these citizens would support a traffic policy. Assuming that the
population is infinite, what is the 95% confidence interval for the
percentage of support for the policy? (A #EZF HI H AKX BT »
FLRHRANEE) [XE155)

6. Which of the following is correct? (Choese the best answer) [ A&
8 41 :
A) Most of the time, Type II errors are set to .05
B} Type I and Type II errors always add up to a constant

C) We usually assume that Type I errors have worse consequences
than Type II errors

D) All of the above are wrong
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(1) % u=25> RIFLMARFER] - 70 type Terror shHy & BT ?

(2) % u=29 RE LA HFRA] » 42 type M error gy A4 ?

EEEE 10 HAL ARAHIRARENETRIRGERL T4 £
R ARTERAGHMEINRA x By RMABTE > Kb LBEY Kk
TFARYFHA  FRRGERAT? [LE15 4]

E®R 11 (2 |3 (4 |5 |6 [7 |8 |9 |10 |Total | ,sua [waw

xR [14]21 [19(11 [15(16(8 |32 [37]10 {183 18.3 89.789

YR 16124 12015 |17 {17]10 |33 (39|11 |204 |204 86.267

Z& (213 |-1]4 (23121 [|2{-1 [-21 -2.1 0.989

10, $CH RATE 30 B TR THERERK TH—E R FHNO) > T T

oA TR [£5154])
D HETHEALERM TR ?ﬂ‘l'f’ﬁﬁﬁi%éﬁiéﬁﬂ%ﬁiﬁ
(2) BRBHESFRT LG DR

x |4 5 6 7 8 0 112 |13 |1

y | 2173 | 1746|1327 [ 1144 | 1012 |8.09 |7.66 |7.16 |6.05 |6.07

x 14. 15 17 18 18 18 20 23 23 24

y 448 1464 (523 1401 |438 |551 |3.97 |429 1357 [3.86

x |25 126 |27 28 30 30 31 31 32 34

¥ 3.17 |2.98 (334 (336 {394 [285 |283 |283 |1.76 |2.67
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b._._u.u aof the Standard Normal Diseribution

The entries in this tabie are the probabilities that a s

tanderd normal andom variable is berween 0

Yy

o

and Z (the shaded area),
4] b4
SECOND DECIMALPLACEIN Z
FA o.00 0.01 0.02 003 o.04 0.05 0.06 0.07 0.08 0.09
0.0 0000 0040 .0080 0120 0160 0199 0239 0279 L0319 0359
0.1 0598 0438 0478 0517 - 0557 (0596  .0636 0675 0714 0753
02 0793 0832 0871 0910 0948 G987  .1026 1064 1103 .11l
0.3 1179 J217 1255 1293 1331 1368 1406 1443 1480 1517
0.4 1554 1591 1628 1664 1700 1736 1772 1808 1844 1879
0.5 1915 1950 .198% 2019 2054 2088 2123 2157 2190 2224
0.6 2257 2291 2324 . 2357 2389 243 2454 2486 2517 2549
07 2380 26117 2642 2673 2704 2734 2764 2794 2823 2852
0.8 2881 291 2039 2967 2995 3023 3051 W78 3106 3133
0.9 3159 3186 3212 3238 3264 3289 3315 3340  .3365 3389
1.0 3413 3438 3461 3485 3508 3531 3554 3577 3599 362
11 3643 3665 3686 A70R 3720 3749 3770 5790 3310
12 3849 3869 3888 3907 -.3925 3944 3962 3980 3997
1 13 4032 4049 4066 4082 4099 4115 4131 4147 4162
14 4192 4207 4222 4236 A2S1 4265 4279 429 4306
5 4332 4345 4357 4370 4382 4394 4406 a4z 4429
| 4452 4463 4474 4484 4495 4505 4515 4525 4535
m 17 4554 4564 . 4573 4582 4591 4599 4608 4616 4625
d1g 4641 A68) 4656 A664 4671 4673 4686 4693 4699
19 4713 ATLO 4726 4732 ATIS 4744 4750 4756 4761
2.0 4772 A778 4783 4788 4793 . 4798 4803 4808 4812
21 4821 4826 B30 . 4834 4838 4842 4sd6 4850 4854
22 4861 AB64 4868 4871 . 4875  4B78 4881 4884  .48g7
2.3 4893 AB9G. 4898 4001 4904 4906 - 4909 - M9ll 4913
24 4918 4920 4922 4925 4927 4929 4031 4032 4934
25 4938 4040 4941 4943 4945 4946 4948 4949 4951
26 4953 4955 4956 4957.- 4959 4960 4961 4962 4963
27 4965 4566 4967 4968 4969 4970 4971 4972 4973
2.8 4974 4975 4976 4977 4577 4978 4979 4979 4980
29 4981 4982 4982 4983 4984 4984 4985 4985 4986
3.0 4987 4987 4987 | 4988 4988 4980 4989 4989 4990
: .m.m 4990 4591 4991 4991 4992 4992 4992 4992 4993
32 4993 4993 4994 4994 4994 4994 4004 4095 4995
33 4995 4995 4995 4996 4996 < 4996 4996 4996 4996
3.4 4997 4997 4997 4997 4997 4997 A997 . 4997 4997
35 4998 ,
40 49997
45 499997
5.0 4999997
6.0 499999983

\Q

DEGREES

OQF FREEDOM L100 Los0 £035 oo Lo05

1 3.078 6.314 12.706 31.821 63.657
2 1.886 2.920 4.303 6.965 9.925
3 1.638 2.353 3.182 4.541 5.841°
4. 1.533 2,132 2.776 3.747 £.604
5 1.476 2.015 2.571 3.365 4,032
6. 1.440 1.943 2.447 3.143 3.707.
7 1415 1.895 2.365 2.998 3.499
8 1.397 1.860 2.306 2.896 3.355
9 1.383 1.833 2.262 2.821 5.250
0 1.372 1.812 2.228 2,764 3.169
1.363 1.796 2.201 2718 - 3.106

1.356 1,782 2.179 2,681 3.055

1.350 L7711 2.160 2.650 3.012

1.345 1.761 2.145 2.624 2.977

1.341 1,753 2,131 2,602 2947

1.337 1.746 2.120 2.563 2,92t

1.333 1.740 2.119 2.567 2.898

1.330 1.734 2.101 2552 2.878

1.328 1.729 2.093 2.539 2.861 -

1.325 1725 2.086 2.528 2.845

‘1,323 1721 2,080 2.518 2.831

1.321 L.717 2.074 2.508 2819

1.319 1714 2.069 2.500, 2.808

‘1318 1711 2,064 2,492 2.797

1.316. 1.708 2.060 2.485 2.787

1.315 1.706 2.056 2.479 2.779

1314 1.703 2.052 2.473 2.771

1313 " 1701 2.048 2.467 2.763

1.311 1.699 2.045 2462 2.756

1.310 1.697 2.042 2.457 2.750

1.303 1.694 2:021 2.423 2.704

1.296 1.671 2.000 2.390 Y2660

1.289 1.658 1.980 2.358 2.617

1.282 1.645 1.960 2.326 2.576
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2IRIETT (global city)

BT (information city)
3R (sustainable development)
MRS (the image of the city)
EERHA{L (glocalization)
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