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3, (1) (4%) Draw a picture to describe a basic queueing process.

() (6%) What are the 1mportant "considerations or assumptlons you may have in
constructing various Queueing models‘7

(3 (15%) A maintenance person has the job of keeping two machines in working
otder, The amount of time that a machine works before breaking down has an
exponential distribution with a mean of 10 hours. The time then spent by the
maintenance person to repair the machine has an exponentlal distribution with a
mean of 8 hours. .

(3a) Construct the rate diagram for this queueing system.

(3b) Develop the balance equations. .
(3c) Find the expected waiting time (including service) for the machines.
(3d) Determine the proportion of time that the maintenance person is busy.

(3e) Determine the proportion of time that any given machine is working.
;\_'"——-.

.

4, A company is considering developing and marketing a new product. It is estimated
to be twice as likely that the product would prove to be successful as unsuccessful. If it
were successful, the expected profit: would .be $1,500,000. If unsuccessful, the
expected loss would be $1,800,000. *A marketing survey can be conducted at a cost of
$300,000 to predict whether the product would be successful. Past experience with
such surveys indicates that successful products have been predicted to be successful
§0% of the time, whereas unsuccessful products have been predicted to be unsuccessful
0% of the time. You wish to use Bayes’ decision rule to maximize expected profit.

(1) (7%) What is the optimal action, given that you decline the option-of conducting -
the marketing survey? Also identify the actions, states of nature, and payoff table.

(2) (3%) What is the expected value of perfect information regarding the state of

nature?

(3) (12%) Draw the decision tree to show the decision procedure considering

whether to conduct the marketing survey, and whether to develop and market this

new product. Identify the optimal policy.

@) (3%) What is the expected value of the marketing sutvéy?




B /EAZH

Fial : TERT
BIE - &EEH

l#iffcﬂ,ﬂ HeoR st e » FRIFTHA - ¥5

| AT A F R R BRI A SR s BT T -

1 g£—F | . BTF RS HpsE
| 1997 28 36 60 71 -
1998 45 . 54 84 38

1999 58 68

(3} b Centered Moving Average Dﬁ‘?f »SRES =PI ZEH S (Seasonal Index) » (5%)
() SESLERERIEELL 40%RE » T 1999 SR =RAVRERET 2.(5%)

b (0) DX Simple Moving Average (Fr = Si; Ai/n) 5 EATET - 3245 n (ERA/NEH
THERIAEE - (5%)

L (¢) %14 Exponential Smoothing (Fi=Fr -1+ a(4:-1— Fr-1) )ﬁiﬁf&’ﬁ?ﬂ] » BB o fH
KA/ N THBIHERIREE - (5%)

e N

b AT TR BRI - BB TSR 2000 [ - SERRERAR
i + EFRIRABRAS20 - B SRR (A 0 B AT TSR

R B ApmEm | |mE R0 | BAYER
1~49 . 4.00 $/unit 1~74 3.90 $/unit
50~99 3.80 $/unit 75 ~149 3.75 $/unit
100~ 34 | 3.65 $/unit 150~ DL | 3.60 $/unit

| BRI COHON - SR SRR ~ R SRR - (15%)

P MORERERTIAE » ST ¢
"

where: C, = Shortage cos£ er unit
Cs+ Ce - 5 P

C, = Excess cost per unit

(3) BRUIRFEHA_ LM AT K » (10%) |
() [l Discrete Stocking Levels BRI - (5%)

s 5 Single Penod)#ﬁ%mmﬁmﬁﬂﬂ@ﬁ Eﬁuﬂﬁiﬁzkﬁ(sf:mce Level, SL)‘
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4 FTRAE AL ERSN(EL, F2, F3, & F4) » EREZERUESHECHS L2 B (WHRS(L
B TRIB S EESEREUTE - BA&EEI RN NS AN EER
ZH « DL Center of Gravity Method [B12F FIt&/]\H -

S yetiviy R
-(GEEHAER) (xy) (R EEERR)
F1 (2,3) 75
F2 (3,5) 70
F3 (5,4) 30
F4 (8,6) 25

() TR L BTER AR - (5%)

0) BREEEMERE LS RMFEEERERRE » LEABERERRANE
FlesWH : 54\ 8 505G » F2WH : /B 4075 » i
BoWH: 004555 F4oWH : 50\ H 6055 -

# i - peEsE P OB BRI SRR - (5%)
(©) BEEE Center of Gravity Method AZUAYEZK » (10%) —
(7 © TR BE(C), y) B, YOS BERED)ES D= (x1—x2) + (01— y2)* ]

LEMTh MRFEE AN A4(A, B, C, D, and EE AP LERMNT » THREDT
BT AANER - ERiH =2 5=, : (1)CR (Critical Ratio) ~ (2)SPT (Shortest
- Process Time First) + F2(3)DD (Due Date) *»

WTH | ARG | Rl | BEXEH  (RENEZm| ®e
JIEF | ITEEER) | 2FKE | THOEE | BInTRE
A 1 4 11 3 6 ‘
B 2 6 5 2 6
c 3 3 1 2 3
D 4 2 8 1 3
E 5 5 7 3. 7

(@) DLCREERAR, » eEm Ty ITIER © (5%)

() Lt SPT J: DD FifEHEE 5= » ELi Makespan » f88HE ? (5%)

(c) B SPT ¥ DD ffaEHEE A, » PR TR S IERIF » (515t ? (5%)

(@) LX SPT 5z DD RiFEHEE A » LR TR B RL > I8 7 (5%)
() FHRHLAZ Change Over Time R FEAAIBRERLIN T .0 HEERIRE ? (10%)
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L. (10%) A certain'component in a oomputer syslem fai[s 5% of the time. To achieve a greater :
rehabﬂltym the system, thls component is cluphcated n t.tmes The system fails only when all the n .
oomponents fail. Assume the component fmlures are mdependent of cach other, What isthe '
smallest value of 7 that can be used to guarantee that the system works 99% of the time?

% (10%) Acity has a professmnal basketball team playmg at home anda professmnal hockey team

playing away on the same night. According to probabilities for professional sports published in )

Chance (Fall, 1992), a professional basketball team has a 0.641 probability of mnnmg a home

pame and a professional hockey team has a 0.462 probobility of winning an away game.

Historically, when both teams play on the same night, the chance that the next mgrning’s leading

sports story will be about the basketball game is 60% and the chance that it will be about the

hockey game is 40%. S'upp'ose that on the morning afier these games the newspaper’s leading

sports story begins with the headline “We Win!)” What is the probability that the story is about the

basketball team?

zve

3 (10%) Rmmd—oft‘ error has a uniform distribution on [-0.5, +0, 5] and round-oﬂ' €rrors are
independent A sum of 50 numbers is calculated where each is of the form XXX.D, rounded to
XXX before adding. What is the probability that the.total round-off error exceeds 57

] (10%) Let (X,, X») denote a random sample of size 2 ﬁ'om the uniform dlslrlbutton on the mtcrval T
(0,1). Find the probability den51ty functmn for r=X,+Xx,.

—_—

5. (10%) A continuous random vector [X;,.X;] has dehtiity function fas given below:

f(xl! x.‘)
(a) Obtain the margmal densuy functmns of X; and X;. (3%)

(b) Obtain the covariance of X) an
{c) Are.X, and.X; independent? (3%)

= 'ol

- .

and X;. (4%)

for —x2 <X <"+x2 and 0 <x, < L.

§. (10%) A pseudo random number generator is designed so that the integers O through 9 have equal

probability of occurrenoe The number of times' of occurrenoo for the first 10,000 numbers is listed

below. Does this genemtor seeim to be woﬂcmg properly? Using @ =0. 05

#

0

1

2

3

4

5

6 -

7

- 8

times

967

1008

975

-1022

1003

989

1001

981

1043

1011

qk

mme ares —
P L E— i .2 .

——

g

& T -

s

- ey G -

——— e —
- -



- - L - - - -m2Exd4w )

Y, B j%%ﬂﬁj{% Bigl : THF
N /\‘I‘/\mﬁﬁﬁmﬁﬁﬁiﬂ)\m%:ﬁ:ﬁ% . BB MR

. (10“/0\1.&}('\16\11\1’1‘0“1\\\_; tmed on (e imerval ada, - -

10.

- ) - - - = — - T Ty

. — —

(a) Obtain the estimator oi a nsmg he e method of mamumﬁk’hhmd

{b) Obtain the estimator of a usmg the'method of moments. - - .

(10%) Two new drugs were given to patfents wﬁb heart aiseasé'."Ihe first drug lowéred the blood

pressure of 16 patients an average of 11 points, with a standard deviation ol 6 points. TI‘hf: second

drug lowered the blood pressure of another 20 patients an a;ierage of 12 points, ﬁrith a standard

deviation of 8 points, | ' oo

(a) Determine 2.95% confidencs interval for the difference in the mean reductions in blood
pressure. (6%) _ - - .

(b) What assumptions are required in part (a)?(4%)

(10%) The diameters.of bolis are kijown to have a standard deviation of 0.0001 inch. A random

sample of 10 bolts yiclds an average diameter of 0.2546 inch,

(a) Tesl the hypothesis that the trué mean diameter of bolts equal 0.255 inch, using a = 0.05.

() What sample si_:_:e v.:o_uld be_necessarg to detect a true mean bolt diameter of | @fﬁipch with
probability at least 0.907

- %

a
-

(10%) A mamd'acﬁuer of paper-used for-;n;]d;g.grocel}' bags is interested in improving the tensile
strength of the product. Product engineering thinks that tensile strength is a function of the
hardwood concenhahan-m-ﬂic pulp- One of Q\e engmeers rcspons1b1e for the study dec:des to
investigate four levels of hardwood concenlmﬂon 5%, 10%, 15%, and 20%. She also decides to
make up six test spemmcns at each concentratlon level, using a pilot plant. All specimens are

tested on a laboratory tensile tester, in a random order. The analysis of variance (ANOVA) is

conducted after the experiment. -

{a) Complete the following ANOVA table for the experiment. ) i
Source of Degreesof  [Sum of Squares  [Mean Squares  |F, i
Variation Frecdom ,

Hardwood - A "

concentration = |~ ~ T . N i -
Error 130.17

Total : . 51296 T L

(b) Let p,,, be the mean of the tensile strength (in psi) as the hardwood concentration is set at
¥%. Find the 95% confidence nterval for ft,5y, — 10y, if the sample statistics indicate that
o= 15.6Tpsiand fl,,=17.00 psi. - - .
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1. Factors that explain the negative relationship in the law of demand are -
a. income and consumer effects.
b. the substitution effect and the income effect.
¢. the principle of substitution and the principle of demand.
d. the income effect and the effect of more buyers in the market. .
e. None of the above.

2. Asmore industrial robots are installed in television assembly lines, firms are able to
produce more televisions at lower cost. This causes the ethbnum pnce to__ and
quantity of televisions to ___.

a. fall; fall
b. fall; rise
¢. rise; fall
d.rise; rise
e. change, but we cannot predict whether they will Tise or fall

3. Information costs are
a, only the time cost of obtaining knowledge about a good.
b.only the costs paid to consultants hired to provide information about a good.
¢. completely eliminatéd by speculators, T —
d. nonexistent in our computer based, information oriented society.
e. the time cost and money cost of acquiring information about a good. -

——

4, Which of the following always plays a negative role in society?
a. advertising
b. profitable speculation
¢. unprofitable speculation
d. intermediaries
¢. all of the above
5. Which of the following is an implicit rather than expl1c1t cost to a firm?
a. The cost of hiring an outside consultant.
b. The electricity used by the firm.
¢. The time on the weekend the owner devotes to the firm’s business.
d. The paycheck paid to the owner.
e. The interest paid on a bank loan.

6. The fact that the marginal cost curvé eventually slopes up as output expands reflects
a. the point that fixed costs eventually increase as output expands.
b.the negative slope of the average total cost curve. )
¢. the lJaw of diminishing returns.- N
d.the increasing marginal product of labor.
¢. None of the above.

[ nyfoy STy
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7. If the total average cost curve falls, then is constant, and finally rises, the firm
encounters . ) B T ‘
a, first increasing, next constant, then diminishing returns to scale
b. first constant, next increasing, then diminishing returns to scale
c. first diminishing and then increasing returns but never a section of constant returns
to scale .
d. always diminishing returns to scale
e. It is impossible to say with the information given in the question.

8. When can monopolistic competitive firms eamn an economic profit?
a.In only the short run.
b. In only the long run.
c. In both the short run-and long run.
d.Never.

F

e, Depending on market conditioxis, in either the long run or the short run but not both.

9, -Economic inefficiency is created when
a. P=MR . -
b.P>MC : - .
¢. P=MC B B T
d.MR=MC
e. None of the above.

10. After a price-searching firm determines its profit maximizing level of production, it
will determine the price of its output by referring to
a. the demand curve for its product.
b. its marginal revenue curve, - ; .
c. its marginal cost curve,
d. its long run average cost curve
e. its marginal demand cost curve

11. Rent is usually paid to which factor of production?
a. Labor, - )
b. Capital. s -
c. Land.
d. Apartment.
e, Entrepreneurs.

12. In a period with inflation, nominal GDP rises
a. more rapid than real GDP.
b. at a rate equal to real GDP.
c. less rapidly than real GDP.
d. at a rate that bears no relationship to real GDP.
e. more rapidly than real GDP only if the inflation rate is at least 5 percent.

P T L
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13; After the self-correctmg mechamsm has worked, the long-run effect of a demand .
shock that shifted the AD curve to the nght isto - - the prlce level and output ) '
a.-TRise; raise I Lk TC C s R S T - 1
b.raise;notchange . . - Y rl-.lcnL seto JeomelcL T _ i
¢. notehange,"false N .
d. not change; not change . : !
¢. lower; lower 2 T s Ivzs " ’ " L‘

l

e -

14. Ml increases whenthe Fed - - e
a. raises the discount rate. . =| '
b. sells a government security. ] ) iIkE
c. raises therequired reserve ratio. - o e
d. buys a government security. T
e. all the actions.lower the money supply. .

15, An adverse supply shock _ . _—
a. does not cause a lasting inflation.
b. causes permstent mﬂatlon ) -
c. causes wages fo rise more rapidly than pnces . )
d.can cause persisting inflation only if it raises velocity.
¢. causes wages-and prices to rise by the. same amount, T

16. The short-run Phllllps curve suggests unemployment raises when there is
a. an anticipated increase in inflation.
b. an anticipated. decrease in inflation.
c. an unanticipated increase in inflation. .. ~
d.an unticipated decrease.in inflation. _,
e. none of the above, because unemployment is not changed by inflation.

17. Which school of thought believed the self-correcting mechanism works slowly? 4
a. Keynesian. - d :
b.Monetarist. * * .- 1
‘'c. Rational expettions. — il
d. Keynesian and monetarist only. {15
e, All schools believe the self-correctmg mechanism is slow. '

18, Purchasmg power parity suggests exchange rates depend on
a. interest rates. .
b. inflation rates. -
c. capital movements,
d. the business cycle.
e. changes in comparitive advantage
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19. With a flexible exchange rate, the exchange rate appreciates whenever [‘
a. domestic citizens increase their demand for foreign goods. ] !
b.domestic inflation greatly exceeds foreign inflation. -~ . -
¢. foreign citizens increase their demand for goods exported from the domestic country.

d. domestic citizens decide to increase their investment in foreign countries.
e. domestic firms reduce their exports.
1

20. The marginal tax rates of a progressive tax
a. rise with income.
b. do not change with income.
¢. fall with income,
d. first rise and then fall with income.
e. first fall and then rise with income.

Part IT. FHERIZRE(ERE 10 73)

1. What are the differences between sunk cost and fixed cost? Why the differences are

important to the busness firms? ;

2. Assume that the folIowmg equations summarize the structure of an economy: }

=a+0.75(Y-T) - . - G=1000 f

a=800-10r (M/P)¢=0.4Y-100r . .
_‘M"'L-»-...‘

T=400+0.2Y . : - M?’/P=1000 : |

1,=900-30r ] . i

(a) What is the equation of the IS curve?

(b) What is the equation of th LM curve? . !

(c) What is the equilibrium real interest rate and real output?

(d)If G increases to 1280, what is the equilibrium interest rate and real output?

() If G remains at 1000 but M’ /P increases to 1350, what is the equilibrium interest *
rate and real output?
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1.(10%) a‘ciﬂ%i -

(m) +y(m) (213)_
a>0 Zz4& & (arclength)  __

20%) B Ayl =y(Ty) R YOLTSL .

3(10%)  RHE '_ : ‘ H
-
I’

4(10%) iiiik_l‘_ S-{(x y:Z)| )-c2+yz-Pz2 =3},

BYTHTITE | f
R AR BRI |

5(10%) R EHHH 8 E=(xY) | (x9) + (y"/16) £ l}i@ﬁ "

' 6(10%) Givena miatrix A, where ’ o l-}

00 -2 * oL ‘ '
10 3 _ ' il
(@) Find the eigenvalues and the comespondmg eigenvectors. (4%)
(b) Find a matrix P that diagonalizes A, that is, P'APisa -
diagonal matrix. (3%)

(©) PAP=? (3%) °

7(10%)  Find the eigenvalues and bases of A% for
-1 =2 -2
1 2 1

|A=
-1 -1 0
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8.(10%)

Givena matrix A, then find det(A)="?

-[33 0 5
2 2 0 -2
A=
14 1.-3 0

12710 3 27

9(10%)  Given afnatrix A, then find A= ¢
" Tk 000 '
1 £ 00
A=
. 01 k.0
00 1 k
10(10%) Given - | .
- - - -xl_
2 2 -1 0 1 0
0 L | x2
-1.-1 .2 <3_1 0f.
- - - X3 )=
11 1 .-2.0 -1} 0
. x4
0 0 1 1 1 0
L ] | x5 |

then xl x2 X3, x4 X5 .= = ? (hint : you may use Gauss1an :

elnmnatlon or other methods)
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1.2) {i/28 Windows 98 + Windows NT + Unix } Linux ? (2%) {
b) BAREA a)i 4 REIRSRME T IR 7 6% 1
. 2.%) {713 K62 300 B PentiumII 300 ? . (2%)
b) FARROBE AZETRE LI - e/ DTS B S AR H
Z%Hfﬁﬂ)ﬁ ? (6%) ) \1
3.2) {5 CGI - ASP ~ ActlveX Control }; Java Applet ? (4%) * I
b) BLLIRA a)xz 4 BT ZKBAR Web-based FERT E‘tﬁaﬁﬁﬁ%ﬁ ?  (8%) lm‘.q *1
4. a) {AIEH Client/Server Z2HEE; N-tier 224 ? _ (4%) - [
b) BRSO 2 EHAMUTARBIRMAERE? (8%) ‘f‘“" 1
5. BEAERAIAEIAR - 1R ORI - (AR MRS ABERTA - [V
SRAREH Eﬁﬁ&‘_ﬂﬂ?ﬁfﬁﬁfiﬁﬁ WheER: 7 A RS R ERL - (10%) |' .
6. f7EF% Data Abstraction, Abstract Data Type, Inheritance, Polymorphism, i
Dynamic Binding © (10%) '
7. R R B E T AR BT AL EL YR e Standard), ERSTERTIN
- FEIFHERREN A (R R RS - _ (10%)
8. Bt MTS, MIDAS, CORBA _@rﬁﬁw%ﬁﬁﬁ%{#zmaﬂﬁﬁ fER-REESRE |
THRERFE = y (10%) !‘
- [ J?
9. BA{RAT2 R HIRHa e RS R R E 2 LT R
a) BT, YRR EE RPN EC AE - - (5%)
b) SHRFTREFERATIRA C RMOMT5EE (1 Yourdon SA, ARIS, LOVEM, |

004, EIfll, ...) ZHTHBRRASERE LI - (i5%) I,




