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1. (10%) Please enumerate potential measurements for price and quantity of :
insurance and analyze the deficiency embedded in these measurements. =

G

X

I _ F3

2. (30%) Suppose John has $12,000 in cash and owns a motoreyele worth $4,000. "
An accident would result in the total loss of his motorcycle.  The probability of &
John having an accident depends on how carefully he rides.  When John rides Bl

fast, the probability of an accident is 50%. When he rides slowly, the probability
of an accident is only 20%. John estimates that he incurs additional expenses of
$1,000 in driving slowly because of the additional travel time required to
complete his job. Assume John’s utility function is the square root of his wealth.
Using the expected utility rule,

a. Wil John choose to ride slowly?

b.  What would be the actuarially fair premium for the full insurance issucd to

John?
c.  Assume that John can purchase full insurance at the actuarially fair

premium. Will he ride fast or slowly?

3. (15%) What can insurers do to reduce moral hazard?

4. (30%) Please illustrate the effect of adverse selection on insurance markets by

using the following information.  Suppose <hat two persons have the same utility
function (the squarc root of wealth) and initial wealth ($125) and that each hasa
chance of suffering a loss of $100 within the coming year. One person is a
“low-risk” individual and the other is a ‘high-risk” individual. The low risk
individual has a 25% chance of suffering a loss, The high-risk person hasa 75 %
chance of loss. Suppose that the insurer cannot distinguish the high-risk from the
low-risk person. What premium will the insurance company charge to brenk
even in the equilibrium and who will purchase full insurance from the insurance

company”

5. (15%)What can insurers do about adverse selection?
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— _ (25%) Explain the meaning of the following: ‘f
1. Rao-Cramer Inequality, {5%) &5
2. The Central Limit Theorem, (5%) K
3. Prior and Posterior distribution, {5%) il
_ , ]
4. Uniformly Most Powerful Tests. (5%) —
5. Rao-Blackwell Theorem. (5%)
— _ (20%) Let X have a Poisson distribution with mean #. Consider the simple
hypothesis Hg : 8 = } and the alternative composite hypothesis Hp : 6 < 3.
Thus §? = {6;0 < # = 1} Let X, .., X1z denote a random sample of size
12 from this distribution. We reject Hg if and only if the observed value of
Y =X, +--+ X =2 If K(f) is the power function of the test,
1. Sketch the graph of Kig), (15%)
2. Compute the significance level of the test. d&%]
= _ (20%) Let X be N{u,o?) and consider the transformation X = InY or,
v =eX.
1. Find the mean and the variance of ¥. (10%%)
2. Find the p.d.f. of ¥ {10%)
(™2, (10%) Let X, and X be items of a random sample from a distribution
with pd. f. flr) = 2z,0 < r < 1, zero glsewhere. Evaluate the conditional
probability Pr{X; < Xz|X, < 2X.). '
21 (25%) Let n independent trials of an experiment be such that z,rs Tk
are the respective numbers of items that the experiment ends in the mutually
exelusive and exhaustive events Ay, ..., Ap. B pi = P(A,;) is constant. throughout
the n trials is L =p{" - -p)*
1. Explain the likelihood ratio test. {10%}
2 Find the likelihood ratio for testing Ho : gy = pio = 0,i=1,.. .k against
all alternatives. {15%) [
1 # WwoM M & M x




Bl 2 B e R¥N+ ﬂ”ffi‘ﬂ mﬁ'i i fiﬁﬁ-ﬁﬁfiﬁﬁ?.ﬁ?ﬁ

¥ f
% i H oA %@,‘-}ié Jsrr g "r' oo |a‘1_- ;s_;m_ﬂ ”_‘;_‘_Hﬂ i
— x4 > A { { o9 _E
T RN RN SYTIEeE dz  (19F) s
3 -3 ;
= 3N il'ff\ﬁ/é Sb X —~1) )’zf (“'Z) E
= MR FRED (S ()
\D. Zlf'x :1%; %‘? §k% % {Tﬂ 3 W RP Y% (py(’?ﬂ
((of,)
L ¥ ¥
LRI W (e L) =, forany vk
Ninber YT ((S7)
> it f%‘ﬁ"‘ =nl (nEE ¥ 8 (52)
t s - éz %ﬁ
t%Zf mg; NS S5ty v
($%) |
Ny Ja B3 My FA RS D
(167)




B s K%L+ BERIFFRTATINEH R G MK

¥

& i 4 B

Wi r Rt Reekes v v e s

A
m

B L

"F

¥ ¥

(30%) Explain the meaning of the following:
1. Meyman-Pearson Theorem, (5%)
Rao-Cramer Ineguality, (5%)

The Central Limit Theorem, (3%)

Price and Posterior Distribution, (5%

Rao-Blackwell Theorem, {5%)

L T e

Uniformlby Most Powerful Test. (5%)

(20%) Let ¥1 < Y3 < Y3 be the order statistics of a random sample of size
3 from a distribution having the p.d.f. f(z} = 2z, 0 < & < 1, zero elsewhere,
Show that Z; = Yi/Ys, Zy = Y3/Y3, and Zy = ¥y are mutally stochastically
independent.

(15%) If X, X2, ..X,, is a random sample from a distribution having pd.f.
of the form f(x. 8) = 8%~ 0 < r < 1, zero elsewhere, find the best critical
region for testing Hg : ¢ = | against By 0 8 =2,

(15%) Let X, and X3 denote a random sample of size 2 from a distribution
that is N(p, o%). Let Y1 = X, « Xy and Y3 = X, — X;. Find the joint p.d. f. of
¥} and Y¥5.

(20%) Let X, and Xz be items of a random sample from a distribution
with p.d.f. fir) = 2z,0 < r < 1, gero elsewhere. Evaluate the comditional
probability Pr{X, < X2 X, < 3Xy). r

i

1
i
|

FEEETT 3 Y )

A | & M it ¥ M 3




B ass A ® A B R '%ﬁ"rg:i.—ﬂimﬁﬁ%‘%%ﬁ#&

#

' | P Y v N A
#iﬁﬂ;ﬁr Eﬁffé; Jﬁ'“‘jﬂﬂfﬁél ‘f ﬁJ%ﬁﬂim

B L

L

¥

F— (40 %)
FTARBEG0FTALl Bk ZHREO2F1 A1 A kA » HAZX

&$KWMAﬁ@ﬁ&#ﬁ%%°ﬁ@T$¥&HlﬁTﬁﬁﬁiE

EHRRE > QRRBEELR > BEELLBHE2ZE - A9 A
LB ZEBFE-R=FTET > AAXMNBEREZME o B4 10
ALR > VORBEFXFZ A WATLHE > L HLE AL
A BEAKRF—RRBITER > AHER » EHFL > nkme
BRI o 48 TR 1L A | A RRME RS M2 0
MAORKBZERTEM—MUALT - RES0E2A1 8> T
FAEMH OEmAG > B 0¥ HEBAZAFE » 2 TEREHRE
G AMTBIEER B FE2 A3 R L EHTHAMAZEE > B4R
BITHE > BRQALE M — M > EREITZAESMAHE &2 @
HADAE o R il Sz 8 RITAZIMS o

= : (30%)

H R L TR M AT AT L] 2 W R B R AR AT RRAOR 7
BT W R AT o AT R 7

F=H : (30%)
RAATHZHHRA (Fh) Ak ARWHAZ -

FIREREBR ~ AU - R E > KBEHIHAZ -

i

£ | E A M & & =




Bkt REAT  SERRRATLEANFERGHM ¢ / 5

A "L

R s S T PR

F &

AR E IR AR S Mg
A A
IR MR

i AE (AR B )

— RBAFPL TR R R R R ME BRERYTFA
> HE o AFHRTETR Z LE oA R & LUEA AR
e A TR RRY -
(—) B HBIEELZ LEE G °
(=) 4o FATER 32 4 2 56 B X T 1% DAk’ A — PR FERL » RS
ME Lo feT i M 7

A TR A PMARKBRAHERASREHEATES ? A
frH G S8 T RYRZ -

= MR D AR R TR AR BAR AR RR A
AEd A AR EZ o BT AL 2 RR > BWEBZ T - AR
AR5 S RARGLT  RKE - RERA
+—feE—ERE TR AR S R = AWK T AR AT
B E XV 2 B EHA - RN ARRITEN  BIFRRAR
Wz o | WibarshFiEx 2 BE -

e BT o GR—RZHT  HRERFEAAMRARZ
BE AMRESR (PEARELTRFEAGTZ+E) =18
B RS AT 0 LB AN T2 IR E
T AR | 23 KRR 2R

=

{
1

FEEEFE3I TS )

1t oK M M & # =




BafoekEt  BFRARA EHAEE R yp g

i

4

i, # A

>

(2)
(b)
()

(a)

{b)

;{ﬁkwéﬁnr ‘#ﬁaﬂ M

WL AT R AR R 7 DS R ERRZ B BT ? (10%)

B 192 3 A A R S B e T (5%)

i A LA rmMm e S oz BB B 100,000 A% - 4 5k o5 AL
$8 B R MR 4000 B 5] 2R Bk A §200.000 5
ARNGRAMAET LKA ZHREN &M AME2Z BP0 7 (10%)

BTHAENAMY 2 EREE NERAMALELTRETELES M
HauR=8]? (15%)
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AR AR AT - AIVE A B T =ML -

(a)
(b)

(2)

(e

(1) i # 38,4 & 7 Lk
(2) 85 kR & & bt
(3) #.& R 1 5% L]
R B2t DX B A7 (15%)
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© R P B A price, FEHE mpg, F J) horsepower, [ ;
R ] accel, EBEET weight, 74T R~ I displace B —HR 4R, - I
L HEEREREAEN. B 69 R0 (Pearson correlation) (R » GERUEe PN *
(150 %) - BUSHEADME (MR - +
© O ERAHE R 0 e S R (A price {5 AYHTEET ( multiple “l
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SR E AR ARG
(1-1) AR R T Ry R SR s e 20 - (5 43
(1-2) GHRREHIE B (R A R RS e S - {10 41)
(1-3) SHEFEL L0 ST S e T B i (5 43)
(2) FIF RIS R - SRS
(2-1) AR RS B A 3 (5 4%
(2-2) FE SR AR Y — LR — 4 2 (5 47)
(2-3) A% Pearson FIRNADET BN (10 43
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(3-6) FRERAFR SRS MTRERL - (RAnfe] e RIO e | 2 seksan 7 (5 53)

(4) R A E -
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Variable: price mpg horasepower *
Sample gize 185, 154 151 A
Average 4633.064516 28 793506 89 )
Median 4250. 2B8.9 85. *
Mode 5650. 36. 0. i
Ceometric mean 4285.683018 27 .8219131 A5 Q2644 -
Variance 4113668.307439 o4 .423226 596.533333
Standard deviation 2028.218013 TL3TT2L 24.424032
Standard error 162 .910391 a.594473 1.9878
Mirnimim 1800, i5.5 48,
Mao imum 15475 . 46 .6 165.
Range 13575, 3l.1 117.
Lower quartile 327%. 22.4 70.
Upper guartile 5500. 14 .3 105.
Interquartile range 2225. 11.9 35.
Skewnass 2.0E6847 0.1126E57 0.851345
Standardized skewness 10.454234 0_.570747 4. 270893
Furtogsis 7.398144 -0.832997 0.2405486
Standardized kurtn=ig 18 . 84109 -2.110877 0.6033c67
Coeff. of variation 43,777029 25.621089 27.442732
Sum 71812% 4434 .2 13435
Variable accel weight displace
Sample sBize 155 1585, 155,
Average 16.2786129 2673.0193k5 153 . 508677
Median i5.8 2620. 134,
Mode 16.4 1985, 91.
GCeometrie mean 16.0580714 2608.530583 139.920447
Variance 6.35131 361374.213909 5257 .498282
Standard deviation 2.52018 a01.144087 72.508608
Standard error 0.202428 4B. 285055 5.824032
Minimum 11.2 1755, T0.
Maximum 24 .8 41380. 380.
Range 12.6 2605. 290.
Lower guartile 147 2144, 58.
Upper quartile 17,8 3070, 181 .
Incerquartile range .1 926, 83.
Skewness 0.760433 0.E455929 1.310152
Standardized skewness 3.865016 2.774787 6.859045
Kurcosis 0.993152 0.5%20022 0.B50671
Standardized kurtosis 2.523922 -1.321573 2.161831
Coeff, of wvariation 15.483906 22 .489328 47 .233901
Sum 2522.8 414318, 23794,
% & # M ot K o R
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Sample Correlations
price mpg horsepower accel weight displace
price 1.0000 nD.0107 0D.0728 0.0993 0.2077 0.0684
{ 150} { 150) { 1507 { 1507} { 150} { 150}
0.0000 0.8966 0.3760 0.2267 0.0107 n.4083
npg 0.0107 1.0000 -0.7887 0.2347 -0.8258 -0.7565
{ 150} { 180) { 150 { 1500 { 150} [ 180)
D.8966 0. 0000 0.0000 0.0038 0.0000 0.0000
hcrsepwer 0D.0728 -0.7887 1.0000 -0.4929 0.8107 0.B226
{ 150) { 150) {( 150) { 15Q) ( 150} { 150}
0.3760 £.0000 0.0000 0.0000 0.0000 0.0000
aceel 0.0%93 0.2347 -0.4929 1.0000 -0.0478 -0.206¢6
{ 1E50) { 150} { 1850) { 150} { 150) { 150}
n._22&87 0.0n3a 0.00o00 0.0000 0.5614 0.0112
wailght 0.2077 -D.B8258 0.8107 -0.0478 1.0000 0.91E80
{ 150 { 150} ( 150) { 150) { 1s50) { 150)
0.0107 0.0000 0.0000 0.5614 0.0000 o.0000
displace 0.0684 -0.7T565 0.8B226 -0.2066 0.%9150 1.0000
{ 150} { 150} { 150} { 150} { 150} { 1E0)
0.40583 o.o00n 0D .0000 o.p112 0.0000 0.0000
Coefficient (sample Bize) sgsignificance level
i E 3 LA L S
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CGHSTANT
mpg
horsepower
accel
weight
displace

= 0,4359
0.0000

kK-80. (ADJ.)
Previously:

150 observations fitted,

Model ficcing results for:
coetticient atd.
-7748.084314 2667

1B1l.7E552% 8.
=~12.122707 15
~-187_437933% ag
5.659974 4]
-25 . 066004

1777.231973 MAE=
0.000000
Forecaret{3) computed for

5.
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price

error t-value 8ig. Levei
.711286 -2.9044 0.0043
362958 4.7380 0.0000
.39813% =0.7393 0.4609
.1144858 -1 .8707 0.0807
.B894201 £.3296 0.0000
464516 -4.5872 0.0000

1272.102823 DurbWat= 1.204

0.000000 0.000

0 miggsing wval. of dep. var.

Analysis of Variance for the Full Regreasion

I e e e e e ]

e e e i T T e

Source Sum of Squares DF Mean Sguare F-Ratio P-value
Model 161102719, 5 32220544 . 10.2010 0. ﬂﬂﬂﬂ
Brror 4548231702. 144 3158553.

Total (Corr.! 6159344215. 143

R-pguared = 0.261558 Stnd. error of est. = 1777.221
R-sguared (Adj. for d.f.) = 0.2355918 Durbin-Watscon statistcic = 1.20371
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Botimated EKOLMOGOROV statistic DPLUS = 0.0855441
Ectimated KOLMOGOROV ptatigtic DMINUS = 0.0435255
Egtimakted overall stakistic ON = D.0855441
Approximate silgnificance level = 0.222335
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(a) SHWEGTHEBRAR T o) BAFRAM X B ey BT ? (10%)

(by 3 P72 8] B AR R 6 &4 A% A ST 2P Y (5%)

(©) A ST 0S5 A HBmmE 100,000 A - & R ol Hg
%8 LB A R 4000 8% A 2426 B4k A $200,000 0 Y
AR EMETSRE A LN b RS2 ? (10%)

(@) HTHAAMARYSZBALE RRAMAFRARE THRAZ Hit
WA BH=Ia 7 (15%)

(b) 8Lk L = AR W R SF AN B & Bk A TH AR 4 kiR 7 R d B
ZHERARE? (15%)

AR A R A AE A BT Skt
(1) i 8 R e bE ]
(2) 8§ 4 R
(3) R & & 10 4R P e 4]
(a) WM L= F it H XL B077 (15%)
(b} 335 38 40 & bbfv] o for % B4 A0 APV 908 & 5] i $ndd ~ A AUSE B~ BUAR S
A7 (10%)

(a) Wt —MUH E R R (GAAP) fo B §3HRR) (SAP) 784
SRR EAREZE T (10%)

(c) WHRMAFELALMRFREFAFS (O EL - R - AW ETET
ELW R ) AE GAAP #t SAP 12 L A7 41 R 5] » 4 8.9 b S il ik 1T
AR R R TR - (10%)
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1. John wins a ticket from a radio station to see a symphonyv orchestra perform at an
outdoor concert. Mike has paid N'T$ 490 for a ticket to the same concert.  On
the evening of the concert there is a tremendous thunderstorm.  If John and Mike
have the same tastes, which of them will be more likely to attend the concert,
assuming that each decices whether to attend the concert on the basis of a standard

cost-benefit comparison’ (15%)

L A LT3 ]

&)

Yesterday vou were unexpectedly given a free ticket to a {f1{f’s concert
scheduled for May 1. The market price of this ticket is NTS 1000, but the most
you could sell it for is only NT$ 700. Today you discover that i will be
giving a concert that same evening.  Tickets for [§i5's concert are still available
at NT$ 1000. Had you known before receiving your {f1{5’s ticket yesterday that
fifi 5. would be coming, you definitely would have bought a ticket to see [,
not {fifF. True or false: from what are told of your preferences, it follows that if
you are a rational utility maximizer, your should attend the ffi%f’s concert.
Explain. (30%)

3. A professor at Carnegie Mellon University has discovered a new manufacturing
process for computar chips. The new process will sharply reduce the praduction
cost of chips.  The world computer chip market is reasonably close to perfect
competition. Trace out all effects of the introduction of this new manutacturing

process. (25%)

4. Suppose there are two firms in an industry with inverse demand curve p = 30} -
4x.  Firm 1°s cost curve is Cr {v) = {L-';‘? + 2thy; + 10 and firm 2°s cost curve is
Cr (32 = 2y + 200 + 20, (30%)

(a)  Derive the reaction function for each firm assuming they make the
Cournot assumption (Each firm makes its output decision assuming the
other firm’s hehavior 15 fixed). '

{b) Derive the Cournet equilibrium for this industry.

{c)  Assume each firm produces at the Cournot equilibrium. How much
profit does firm | earn?
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1. (a) ﬂ%ﬁfﬁﬂ*ﬁ%ﬁﬁmﬁAﬁmﬁm&ﬂm?ﬁ#ﬁmiﬁﬂﬁﬂﬁﬁ %
FR?RERITESRI? (15%) x
(b) PLARRAE & RACRATIR LR - 35 RV T % B0 BS80S 4R B 4 3) B8 12 B 1R 5 &
W KR 2RI P BB BT 7 (15%) W
4
2. iR H e A~ (R 0RO B89 & JL0R B0 2R E 2 & 8 BT 7 4 30 08 HARB L
287 (20%)
3. st N BT R M 4 BL2 Expected Loss fo Expected Variance » 3t $§ b 8% 3 — 58 4
# (AorB) ZEM#EA? (20%)
482 A (Distribution A)
Loss Probability
250 0.4
500 0.3
T&() 0.3
4@t B (Distribution B)
: Loss Probabiljty
0 0.4
500 0z
T 0.4
4. (2) LA RRBR P REEBEIFRZ BET? (10%)

m}ﬁ%ﬁ&ﬁﬂﬁﬁ%##ﬁRiﬂ%ﬁﬁiﬂﬁ{%ﬂﬁ%ﬁﬂﬁﬁﬁ#{
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