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Bo—BRER LR > §— MM AAERRIARLR o IL NIRE A FEE
IR AR B R EMRE > FHRMS Vo WLEWRF R RE L
BYGEARMEMBRAMMA T EEH c LEMELR AR B
AR BRI 1280 RA A MR E A R F A TR 4 o
3k FIREAE X A 2 — %ﬁﬂﬁ*%°

()% Kb — PIARAR MG state » 3k FLARYE AT R & A0MR A & A3 k242 PR
#1544 F transition diagram ¢ (10%)’ ,
A== =1 » EREkZHE ARHBE TR ER TSR EERAY)
MF 4 o (10%)

(I (0) SR 43 30 55 57 3 0l A A 5T WA 5, 51 60 o0 2y 4T 7 (5%)

225%) 4 18F 5l oh i ALIZIy Game Theory M o A ~ B M8 2 & £ 1 — 907
TR LA R o WA TIH Ik » G 5 ARABAE Frd oy TRRA Y o
RTRRAA LB FHRELTHMERAE  ATEABBHE » b -
B (xy) Kk (Al x, B ajilii A y)o

v

B 2]

2 TR
'
B| 09 - . (136)
POl S -

A A4

Fs , .
% | (6,13) - .(8,8)
& _
%
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(AL 9T 248 » JOLRBEMTHRS » ROZRABYF—F 3
THARS (BRA T EFNTENREHRLBHF) o @ - |
f\amkmutﬁw:m LED rﬂi’.i&%:}\ﬁfbﬁ? i

3,(1) Please describe three major causes which may lead to the failure of an Operations
Research study in real world problems, (9%) . ; .
{2) List four major advantages of using mathematical models instead of a verbal
description of the problems (8%) _
(J) List at least four major steps of an Operatlons Research study. (8%)

" 4A company is deciding.to .build a nuclear plant at Site A or at Site B, The cost of i
building the power plant is $10 million at Site A and $20 million at Sitc B, 1f the
company builds at Site A, however, and an earthquake occurs at Site A during the next
five years, construction will be terminated and the company will lose $10 million (and
will still have to build a power plant at Site B). The company believes there is 2 20%
chance that an earthquake will occur at Site A during the next five years. For $1
million, a geologist can be hired to analyze the fault structure at Site A,  He will either
predict that an earthquake will occur or that an earthquake will not occur. The .
geologlst's past record indicates that he will predict an earthquake on 95% of the
accasions for which an earthquake will occur and no earthquake on 90% of the
accasions for which an earthquake will not occur. -
(1) What is the expected value of perfect information regarding-the occurrence of the
earthquake? (5%) ,
(2) What is the expected value of hiring the geologist? (5%)
(3) Draw the decision tree to show the decision procedure. (10%)
(4) What decision strategy-should the company adopt (according to the Bayes' rule)?

(5%)
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|. Describe the similarities and ‘differencés (including‘the advantages and
disadvantages ) between the following two forecasting methods : exponential .

smoothing and moving avera;ge. (25%)

. Tony is considering starting a sandwich-making business.from his dormitory room '
in order to earn some extra income. However, he has.only a limited budget of $100
to make his initial purchases, Tony divides his needs into three areas : breads,

meats and cheeses, and condiments, The demand and cost parameters are given
below.
Breads - --Meats and Cheeses  Condiments
Weekly demand |6 packages 10 packages 3 pounds
Costperumit  1$0.65 $3.0 %15
Fixed order cost |$10 - $12 $8 | L

The choice of these fixed costs are based on the fact that these items are purchased
at different locations in town, Assume that holding costs are'based on annual -
interest rate of 25 percent, (25%)

3. Tind the optimal quantity that Tony shou|d purchase of each type of product so

that he does not exceed the bitdget. (/3 2)
b. IfTeny could purchase all the ilcms at the same location and assume fixed

order cosl is $12, would that alter your solution 2 Why 9 (12 £

== e s
== wrar

3. Consider the following time-\phased net requirements from MRP record, (25%)

Period I 2 3 4 5 ¢ _
Requirements |16 12 35 30 8 18 . é

Assume ordering cost is $5 per order, carrying cost is $0.1 per unit per period, and |

purchase price is $1.
a. Decide the ordering pattern using Least Unit Cost (LUC) procedures. (/3%
b. Ifaquantity discount of $0.1 per unit is given for orders of more than 50 units,

what will be the order pattern ? (Assume the reqfxirements of a period can not

be split)” (124) -
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4 Acompany has five orders to be produced Each order consists of two tasks A
md B. Foe each order, task-B can not start until task A s completed, Given the
operation times required of edch task in-the following table, (25%) - L9

-

Orders.” |Task A (hours) " Task B (hotrs): = “or ' "~

1 2 -7

2 |75 C Gty

K ey vs e »1“." e L .
4 | 8 Tty T

5 2 1

2, What schedule produces the shortest time span in which thes€ orders can be

completed 7~ (g-/) T A Y T .

b. How many hours doed-it take-to’complete the five orders ? (r/)
_ ¢ For the schedule in question (a), how many idle hours generated from the
machine forming task A7 (£/)
d. What is the average ordér. completlon time 7. ¥, / )
e. What is the average numbey of order in the system ? (.3‘ /o

T

,
hl
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BROAZEB e 3
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1.(20%) a)i LLujT—lJlrﬁl* TR %th'f'm’x = Jysing » x(0)= 0,-‘[]—1): =0
‘ w0

fﬁfﬁx(l)=-——I—?"-—-(-ysinwt+msin}¢) ° (’7,3’)
b)FEf tim — )(-—ysma)t +osingt) ZAH o ¢ 7/)

ybio w(a)

o) Falf ﬂﬁ%in:kzdlx\.*ﬁ%~——+2ﬂg—+w x = Fysinyt

RIS AR (o)

2(10%) ST Taylor) B BIRAE « = , B —JCN By (x)
B RN v (x,) BA w(x,) 75"43'?[5: i BRI WAL 2 B Zkzk
O T - A

3.(10%) a){mfiy{l ’J[T I¥(even lunction) IT%TQH{(Odd function) ? &%)
DALY G A BT B ER RS » 3R )
Y PR AN AR TR » RS [0 FCde 2L,
fi5? %) ’

(10%) WA B RASE » HAARETHRY = m2h— m?n BREHEL - T
1S ﬂﬁ]ﬁ"fﬁ%ﬁ?_% AR h AIBESREE -E ns &
HARRESR 3% 71N h ZREAE %  HETERE V
Z VT fIERR R Rt
(HE9R - J"‘I‘n’]][,&,& total dlﬂerentml)

5.(5%) {#iff} Gauss-Jordan ehmmatlon = IR 41 ’_'J{’”'I_L},”é,%fﬁ

4X)+2Xy—TX3=1
. 2X1 '—3X2_+ 1X3~= -3
1X) +2X, -4 Xy=
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1(0%)ERIE square matrix A » “&Uﬁl'#—“ AT = AR A4 FHH

symmetric . 3f7 ﬁz’l[l% AT = ElﬁﬂiZﬁ,skew- .-
symmetrice 4B ﬁﬁi—‘IE%EFﬁSqual‘e mattix:s TRFIAIEE

skew—symmetnc'? ”‘Hﬁz
T e £, --"_1 SATRE [t‘ T L A
@)BBT s (b)B B  A(QBAB

L h-i-a- i

&
- f
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8.00%) BHETTTIIERL A HIRIRUE cigenvalve, SR RHBGERTAIE
(RSt eigenvector © . T
_.‘ ,;" 0 _‘:‘0 ‘_2 .
tosed=11 2 1
‘ ; ;' :1 r .0 j e
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0. (10%) BFSURIERES Ax = b EHEEHRAVESR

- X Xpe=3
Xl - _ = _2‘-.
= |

L9
_m..r i~

10 0% AR AL 3-space ISEBHACE 1,20, ¢1, 123, (0,2, 1)
u._.‘ﬂul {HIORE |m axtbytez=13Z a,b,¢ {n: » Wif B
2l 2,4, 1) 58 — W LA T A B (distance)
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(10%) Roll a fair 4-sided die twice. let X denote the outcome on the first roll and let Y
be the sum of two rolls. Find )
[4) means and variances of X.and.Y; L < %) C -
{t) covariance and correlation coefﬁment of Xnd Y. ($%4) o

(10%) The life time, X, of a certain clectnc component is a random varlable with density
funclion - : ; -

flx) = (1/100) ¥, For x > 0:

Three of these componenls 0perate mdependently in a piece of eqmpment The .
equipment fails if at léast two of the ‘Gomponents fail. Find the peobability that the
equipment operates for at-least 200 hours without failure.

{5 (10%) Qbservations in an interested population are Bernoulli random variables. wnth p=
il 113, Four observations are sampled and dénoted by X;, X,, X3 and X.,
{2) Find the sampling distribution of the- sample varlance 2, HEYA

(b} Compute E(S?). Ly L

W4 (10%) Tet Y, and Y, have the Jomt probablhty den51ty funetlon gﬂ/en by -t
My = kY, Ya for Q < y: ‘< 1,0 < yr < 1.

(2) What is the value of K7 (37)
{0} Find the marginal densitics of Y, and Y, (37:) - C T
(¢) Find the probability P(Y, < 0.5, Y,<0.75). . (2 /) . -
{®) Find the probability P(Y,<0.5 | Y2<0 75) %) - L
MW ' i
5. (10%) Let X have a logistic dlstnbutmn‘wth probability density function

fx) = & l(1+e")’ e < x'< oo

Show that Y = 1/ (1+e x) has a umform(O 1) dlslrlbuhon o
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8. (10%) A local bank is reviewing its credil card polley wilh a view
toward recalling some of its credit cards. In the past

approximately 5% of cardholders have defaulted, and the bank has
been unable to collect the outstanding balance. Thus management has
established a prior probability of .05 that any “particular
cardholder will default. The bank has further found that the
probability of missing-one or more monthly payments for those
customers who do not default is .20, Of course the probability of
missing one or morc payments for those who default is 1.

i ...._

=

<
v

T el W G LT

-

a, Given that a-customer-has missed a monthly payment, compule
the posterior probability that the customer will default. (§7)

b. The bank would like to recall its card if the probability that
a customer will default is greater than .20. Should the bank
recall its card if the customer missing a monthly payment? Why

or why not? (5% )

T v ¥

7. (10%) In making bids on huilding projccts, Sonnchorn Builders, Inc.
assumes construction workers are <dle no morc Lhan 15% of the time,
for a normal 8-hour shift, this mecans that the mean idle Cime per
yorker should be .72 minutes or less per day. A sample of 30
construction workers provided a mean idle time of 80 minules per
day. The sample standard deviation was 20 minutes, Suppose a
hypothesis test is, Lo be Yesigned Lo lest Lhe validily of Lhe

company's assumplion,

a. ¥hat is the p-value associated with the sample result? §A>
b. Using a .05 level of significance and the p-value,test the
hypothesis Ho: # £72. What is your conclusion? ¢5~¥%
TN

8. (10%} Refer again to question 2.

a, What is the probabilily ol making a Type II error when the
population mean idle time is 80 minutes? (2%4)

b, ¥hat is the probability of making a Type .11 error when the
population mean idle time is 75 minutes? (3%

c. Yhat is the probability of making a Type Il error when the
population mean idle time is 70 minutes?. . (2%).

d. Sketch the power curve for this problem. {’z};)

-

5
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9. (10%) A company attempis to evaluste the potential for'a neW bonus
plan by selecting.a .random sample.of 5 salespersons to use the --
bonus plan for a trial periods. The weekly sales volumes ‘before’

and after 1mp1ement1ng the bonus plan are shown below:

- Weekly’Sales 7 "Weekly Sales

Salesperson . ) Before . ... After
1- BRI | ) 18 .
B b A - 14
R N T | SRR ]
A “ 15 ) N !
T 1 18

- - - -~ -
o

a. Use a=.0b and test to see if the bonus plah will rcc;ulL in an
increase in thc medn-weckly sales.. U‘/) o T T
b. Provide a 90% confidence 1nterval estimate for the mecan

increase in weekly sales that can” be expected if a new bonus

plan is 1mp1emented (K/) - =

10. (10%) A salespcrqon makcs “four calls per day. A sample of o . °
dnys shows Lhe fnl]owmp l'rcqucnmcs of sales voiumcs- -

‘Observed Freqwzncy

Number of Sales - (days) s -
- S N . 30 e -
oL I
T2 o e T e
. »3&“\"‘-\_\“\ d———?"‘m-,g__ ' 10 .
R U

S T

Assume the ponulallon is a binomial distribulion with a _
probabitity ol purchnse equal (o p= A0 Should the nssumnlton of
n binomial distribution be rejected? ¥hy or why nol? Usd a=.05,

-~
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The Chi-Square Distributian

X 1 )
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PX=x) = h TR )
P(X=1)
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Please answer the followmg questlons brleﬂy but pomtedly, "‘eachi quastion is 5 points.
GoodLuck! - . "I~ A .

-

1. What will happen if the level of real output is greater thzm the natural levcl of real
output ?

- - . - - T - = » - -

-~ -
—_— o = F A -

2. Tfnominal GDP in yenr 21 IS $3 4 bllhon and the inflation ratc as measured by the
implicit GDP deflator, is 3,03 percent from year 1 to year 2, what is \cal GDP for
year 2 measured in year 1 prices ? :

- u
4

- - a .-
-

P

3, What is th‘e"rqllaliﬁ_qnshil; bet\;vccn—interést rates and-bond prices ? How does this
relationship correspond to the theory of money demand ?

4, Explain the role of automatic stabilization in determining government budgetdeficit,

-

5. What will happen to the short-run aggregate supply curve if a fall in nommal wages
ocours ? .. - - e

k]

-

. b
cir

6. What are the similarities bdtween Lucas model and the real business cycle model ?
- LR T
Ladall ] ) |I> d\.—

5 - -, -

7, Isit possible ! lor lhc rcnl mlc of inferest 1o rise wlnlc the nommul mlu cst rate lulls ?

P — —
L - . - - + - 3 -

-~ - - - s - o - - -
-

8. Anincrease in immigration would affect the growth rate of real GDP per person in
which way ? "

9, What does the purchasing-power-parity eondition imply about exchange rate ?

. . . . . _ )

10. What are the lags involved in the implementation-of monetary policy-? -

., '
- N ¥ -
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I, Hicroeconomics: multiple choice (2.5 points each questlon)

|. John must pay ‘$6 each for punk rock video cassettes. If-John is paid $48
pr sack for accepting garbage and if his relatives send him an allowance
of $384, then his budget line is described by the equation (V: the amount
of video cassettes, G: the amount of gargage): .

(a) 6V=48G

(b) 6V+486=384

(c) 6V-48G=384 3 ] .

(d) 6V=384-G - ) - -

2. A college football coach says that given any two linemen A and B,-he:
alvays prefers the ohe who' is b1gger and faster, This preference relation
is -
() transitive

(b) complete

(c) both transitive and complete

(d) neither transitive nor complete

, If good 1 is a neutral what is its marginal rate substitution for
good 27 S : ' “
(@0 :

(b) infinite

(c) 1 o
@-1

i, John thinks that 2 units of good 1 is always a perfect substitute for 3
nits of good 2. Which of the following utility functions is the only one
that would NOT represent John’ s preferences?

(a) UCx!,x2)= 3x112x241000

(h) UCxl,x2)=0x1%112x 1 x2+4x2?

(c) U(xl,x2)=min(3x|,2x2) )

() UCxl,x2)=30x1120x2--10, 000

5. Supposc that a consumér always consumes 2 spoons of sugar with cach cup
of coffee, If the price of sugar is pl per-spoonful and the price of coffee
is p2 per cup and the consumer has m dollars to spend on coffee and sugar,
how much cof fee w111 he want to purchase?

(B') 2p1+p2

(b) p1+2p2 ST o

(c p1+p1
(d) zp'z ) . , B -
6. Suppose Elmer's utility funcuon is U(x, y)—mm[x y?}. If the price of x

is 15, the price of y is 10, and Elmer chooses to consume 7 umts of vy,
what must Elmer' s income be?

(8) 1610 (b) 175 (c) 915 (d) 805
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1, Suppose that John's utility function is 3xly, where x is his consumption
of cocoa and y is his consumption of -cheesé. 1f the total-cost of x unils
of cocoa is x¢, if ‘the price of cheese is 8, and John's income is $174, how
mny units of cocoa will he consume? .

(@) 9

(b) 12

©23 - . .

@ 11 - : -

§. Suppose that Ms. -Lynch can maké up her portfolio using a risk-free asset
sith rate of return of 15%-and a risky asset with expected rate of return
0%, with standard deviation 5. If she chooses a portfolio with expected
rate of return 18.75%, then the standard deviation of her return on-this
prtfolio will be

(a) 0.63%

(b) 4.25%

(c) 1.25%

(d) 2.50% e -

g, Sir Plus has a demand function for oranges that is given by D(p)=100-p.
If the price of oranges is 75, how much is Sir Plus’ s net consumer surplus?
(a) 312.50

(b) 25 o ) . -

(c) 625 ] S ) :
(d) 156.25 ) - e - o

10, Suppose the demand’ functlon of oranges is D(p)=(pt+1)?. I the price of
oranges is 10, then the pr1ce elasticity of demand is

(a) -7.27

(b) -3.64 .

(c) -5.45 .

(d) -1.82 ‘

21) If S(p)=12-2p, what prlce w111 maxunlze revenue?

a) 2 -

(b) 3 B

(c) 4 ” . )

) 5 i N -

12, Here are the suppiy and demand equatlons for oranges, where p is the
price in dollars: - - e
S$()=104p;: D(p)=40-p. '

Suppose that the government decides to restrict the industry to selling
enly 20 oranges. At what price-would the suppliers supply only 20 units?
@ 10 (b) 20 (c) 30 (d). 40

13. The technical rate of substitution between factors x2 and xI- is —d

you desire to produce the same amount of ‘output but cut your usc of x| by 3
units, how many more units of x2 will you need?

(@) [0 units (b) 8 units (c) 6 units (d) 12 units
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" |f, Suppose that the production function is F(xI,x2)=(¥17+x2 A’ where a
"ad b are positive constants. For what positive values of a and b are there .
. decreasing returns to scale?

«(a) ab > 1

- (hyab< 1"

() ath = 1 .

@atb>2 -

15, Given the production functlon as f(x) ={ /x , where x is the number of

. mits of input. The commodity sells for $100 per unit. The input costs $50
» T tnit. How much proflts does it make when it maximizes profits?

- () 1000

| (b) 1200

L () 800

(@ 1100 :

« |6, Given the production function as f(x1,x2)=x1%°x2"5. If the price of
factor 1 is 8 and the price of factor 2-is 16, in what proportions should
the firm use factors | and 2 if it wants io maximize profits?

(a) x1=x2 - ‘

(b) x1=0.5x2 ‘ ’

(c) x1=2x2 ek

(d) 4x1=x2 )

I7. Given the production function as f(L,K)=4L"%("%, where L is the number
of units of labor and k is the number of machines used. If the cost of
lebor is $25 per unit and the cost of machines is $64 per unit, .thén the
total cost of producing 6 units of output will be

(a) 120 o

(b) 267 .
(c) 150 . . 7
(d) 240

8. ¥hich of the following is false?

(n) Average [ixed costs never.increase with output,

(b) Average lolal cost are n]wayq greater than or cqual to average variable
costs,

(c) Average cost can never rise whlle marginal costs are declining.

(0) The area under thé marginal ‘cost curve measures the variable costs.

19, A firm has a cost function given by c(y)=10y*+1000. At what output is

average cost minimized? .
(@) 15 (b) 10 (c) 20 (d) 18 °
20. Suppose that ‘a monopolist faces two markets with demand curves given by
D(p)=100-p;;  Dy(py)=100-2p,.

fssume that the monopolist’ s marginal cost is constant at $20 a unit. What
price should it charge if it can’ s price discriminate?

(a). p=45_% (b) p=43§ (c) p=ﬂ%.5 (d) p=4l
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