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Notes:

The point weights for each question are assigned. The standard normal

probability density table is provided for finding the value of probability.

L. (5 points) If X is a random variable such that E(X) =3 and E(X?) = 13,

use Chebyshev’s inequality to determine a lower bound for the probability
Pr(-2 < X <8).

)

(10 points) If X; and X, are random variables of the discrete type having joint

probability density function (p.d.f)

2
flxy, %) = %2' (x1,x7) =(1,1),(1,2),(2,1),(2,2)

0, elsewhere

find

a.
b.

3. (12 points) Let X be a random variable such that E(X?™) = —=,m = 1,2,3, ...

and E(X*" ) =0, m=1,23,.

the conditional mean of X, give X; = x;, x; = 1 or 2.

the conditional variance of X,, give X; = x;, x; = 1 or 2,

(2m)!

2mmt’

vy

find

a.
b.

the moment generating function of X.
the probability density function of X

4. (5 points) Let X denote the mean of a random sample of size n from a

distribution that has meany, variance ¢ = 10, and a moment generating function.

Find n so that the probability is approximately 0.954 that the random interval

(Y - %,Y + %) includes p.

S. (10 points) Consider the two independent normal distribution N(u;,400) and

N(us,225). Let © = uy — u,. Let ¥ and y denote the observed means of two

independent random samples, each of size n, from these two distributions. We
reject Hy: & = 0 and accept Hy: @ > 0 if and only if X —y = c. If K(8) is the
power function of this test, find n and ¢ so that K(0) = 0.05and K(10) = 0.90,

approximately.
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6. (18 points)

d.

A.LG insurance company believes that people can be divided into two
classes—those that are accident prone and those are not. Their statistics show
that an accident prone person will have an accident at some time within a fixed
I-year period with probability 0.6, whereas this probability decreases to 0.2
for a non accident prone person. If we assume that 50% of the population is
accident prone, what is the probability that a new policy holder will have an
accident within a year of purchasing his policy?

Suppose a new policy holder has an accident within a year of purchasing his
policy. What is the probability that he is from an accident prone person?
What is the conditional probability that a new policy holder will have an
accident in his second year of policy ownership, given thal he has an accident
in his first year?

7. (30 points) The YunTech.com was just established and urgent to have higher

growth performance to interest potential capital entrepreneurs. The executives are

trying to provide financial forecasting results. One of the crucial references is to

examine whether the product sales (Y) is affected by the R&D expenditures (X)

by using regression model. 6 years information on financial reports (in thousands

of dollars) is available.
>X =24, ¥X*=124; Y'Y =42; Y2 =1338; Y. XY =196

o=
d.
b.
C.

0.05; to,05(4)=2.132; to 025(4)=2.776

Please provide ANOVA table.

Please find the regression slope and intercept.

Please test whether the effect of R&D expenditures on sales performance is
positive.

Calculate the coefficient of determination.

Using your regression results, please help the executives provide performance
forecasting when the R&D expenditures next year is $4000.

Please determine the 95% confidence interval for the slope.

Please determine the 90% confidence interval for the mean value of
production sales and 90% prediction interval for an individual year’s

production sales when the R&D expenditures is $5000.
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8. (5 points) There is a test on whether teaching assistant is helpful for improving
student examination scores. Nine randomly selected students were tested, and the
results before (after) teaching assistant’s counseling are tollowing. (a=0.05; T

0.05(9)=8)
' Before | 90 | 81 | 73 | 92 | 79 | 65 | 77 | 80 | 78

¥

After | 96 | 82 | 75 | 90 | 87 | 80 | 8 | 75 | 90 |
Please set up hypothesis to examine the claim that the assistant teaching

counseling is effective in improving student testing scores.

9. (5 points) A research question of whether different types of people would choose
risk-bearing securities as investment assets is explored. A random sample shows
the following results. (a=0.05; % 0.0 (3)=7.815)

Highly-paid T Highly-paid | Poorly-paid Poorly-paid
| Male Female Male Female J\
_Choose 15 i 9 10 9 |
| Not Choose 18 j 27 26 28

Please determine whether the choice of risky securities is dependent on gender.
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Table 1 The Standard Normal Distribution

N(z) = fz \/%T_Terw

—w?

z N(2) z N(z) | v4 N(2)
0.00 0.500 1.10 0.864 { 2.05 0.980
0.05 0.520 115 0875 | 210 0.982
0.10 0.540 1.20 0.885 2.15 0.984
0.15 0.560 | 1.25 0.894 2.20 0.986
0.20 0.579 1282 0900 | 225 0.988
0.25 0.599 1.30 0.903 2.30 0.989
0.30 0.618 1.35 0911 2.326 0.990
0.35 0.637 1.40 0919 | 235 0.991
0.40 0.655 1.45 0.926 2.40 0.992
0.45 0674 | 150 0.933 2.45 0.993
0.50 0691 | 155 0.939 2.50 0.994
0.55 0.709 1.60 0.945 2.55 0.995
0.60 0.726 1.645 0.950 2.576 0.995
0.65 072 | 1.65 0.951 2.60 0.995
0.70 0.758 | 1.70 0.955 2.65 0.996
0.75 0.773 175 0.960 2.70 0.997
0.80 0.788 1.80 0.964 2.75 0.997
0.85 0.802 1.85 0.968 2.80 0.997
0.90 0816 | 190 0.971 285 0.998
095 0829 | 195 0.974 2.90 0.998
1.00 0841 | 196 0.975 2.95 0.998
1.05 0.853 2.00 0.977 3.00 0.999
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1. C N EIEZSRA Re = 20%, B{ERA Ro=10% » AEIRER 25% - AFIEZEDE=1-

(1) BEATIAERIERMEREERTE  SGrEVRRA AT HiERYRARELS  SstEZTEN
NPV 8% - FEZ{ERIITIRER_(A)

(2) BEATIRAER N\ SEMELEES B LENSES R GRE?_B) GEHEHE g, KX
g FEEIRHEER )

2. BRSEEEETEER - WA AMEEEBEBmREEI/NIATIE - & L ASRTIHEE - &
59 D/E #1¢ 0.5 TI£E 0.4 < HAT L ASIFFE{THIASIENER 1,000 & - SENE KSR 10% -
A EITRERRY EBIT BEF 450 & » WREREF—EFFE T = - fergE L 80 -

() FATSRREBEASEIANASSEER (O

2) HATHRERENSEZIRIASEER _@)

(3) FATHREWEILNFHEIANIERERERAR_E)

(@) BLATHBLNE—E— > BRIATRAERE  NILT RSN ASB_F)

(5) FASSEBORRZIBIESESRA/RB_(G)

3. BRI NI HERFIFHASIEENER_ M) (GEELH&ETEDN 2 #EF)
() SNEEANREGEERRLEAE

() BEEERFETTAS

() A EF EEHEEA A S FHE RS T AR R R AEH A 5]
(V) FEUBUEES

(V) mEEAREE 13 A

4. FERURIBEALEBHIEHIESR (rade-off theory) » AT EITERNL T A BfEA/VBEH?_ (D (FREEL AT
BEHY 2 EE )

(D) FREH AT SHEFHRERGHAT

() TEHEEK  CERBEIHNAE

(D) A =R NEE BREEANAE

(IV) =R AF ST B BREEENAE

5. SERELAT AR IE AL R (pecking order theory MIRGHILE/E $HER?_ (N (GAEELIA 7 AEHT 2 (B
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(111) REE NG ERTE AE SRR B R R SR A B 20 IR P RERRL ©

(V) mEIR R LR A (LS ES TR SR MM SHEE Lk (LREAIEERE)
(V) mEENRAFER =] LABRRE By ST ER AR TR - RIGHEHREAE -
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(1) BRRE A EIE PRI BR R AEH T

(I BHEHTEESNASEE - KR o R RERARITL -

(1) ERAVERBA RERG [HER AR R AT AT -

(V) 4B SHEPRERIIRIETI R ARSI K E AR -

7. LAT R A SRR R IRCL e B 5E3R7__ (L) GREE 2 (BIE %)

(1) 4 B SRR SR e 1 SR F BURTE M/ MR A R AU AR

(1) FenBEEEmFHER  RREFRESHAERLEIRT - E0FEARPEIE  BRFEZE
/o

(1) EREEMEERER (signaling hypothesis) & HAGFIRY SRR FEL S S @EINARIR A SI AR (RARFDEY
r=pr

(IV) ER SRR - BFIR) SEUHRHEE AL S|SB AR - B EEHE Tk - |
2 S)EE A G E A -

(V) EFERSTHET R - SRR AR TN ER RS AR -

8. ENTIESHHESTENS - UTHEER XA ST A SRR EER)ERB_ ) (GRiEd 2 (@
EF)

() EHLEARESH GRS

() FEHATIH CEO R L HFA TR BATITHIEMN B

(1) EHFA SN S bs £ B S SRR AR A B T B

(V) EFATHNERGREREBRENESH

9. B LEEBERENETRBRIE BRSNS R E L TREIE - LEANRERS

HIBER Ay 7 _(N)
10. \EMBFE  BiESE EEE - BBE_(0) BRERGILRHEREEENHE -

1. R AR 830,000 - AEIFTEESMAYH—X  EWEHAXTUER A TERS
$12.000 » EEIEKSES18,000; B. F - iEK5E$15,000 » HIUHKES!S,000 ERAER—RE 5 UK
tEErEF? _ @) o FRZ 7 _(Q)

12, 1RIE T EHIF EHARN4ERE(Term Structure of Interest Rate) » FEF|FRGHIEF_(R) » [IRFHH
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14.
15.

17.
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HHARZR R K R (S)  GEBRSIMEFR) -
Term 1 years 2 years 3 years S years
Rate(%) 1.12 1.36 1.97 2.31

PUTRUE = ABIE? (D) GEEHAEER)

() AEREREIFRARRAREE A R BB R

(D) ERERBER(IRRERTFSEEMEIE

() HERAEGERREAN - REDLSL > DFETSBEARE > LT EERESEN SRR
(IRR) *

(V) A1 A BRERERIRRARF T R E B - AL - b7 EEELER EREA FE R E
% LA SRR R B B AT /7

Ai—REAAEEEATSBA R BN EEMET 7 _O) -

B e Wi i Ed e PR EERMRETIEF9E - R SR EE RN ER R ER

EZIIEFLS - IR S ERIHEAE N B_ V) Bk - BRI R HUAR R EER

W -

. BIRBMSKREMRIEHEHE R 5%  ERIRIT -FEEFH2.5% » RF EREHITSMCRRF A

{E (beta) £1.8 > A& REHERZNTRIRBEEEIS 7 _(X)

fRELS 110/ BI ATSMCRSZE » RTEHAEIEAZ AR ER R EIS18//L » 320 Al & HAR] 48 U 7183/
R > BT —EC(EF25%  BRFAHEEM TSR ES%  RBELAEEERERN
(CAPM) » TSMCHJEfI{E (beta) FEZE? _(Y)
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1. Carlis stranded in the forest and must survive on coconuts and quail. His utility function
for those items is U = f(C,Q) = 10C - C*+4Q- Q%

a. (5 points) If Carl maximizes his utility and has no constraints on how many he can get,
what will he do?

b. (5 points) If Carl is able to get only some combination of 5 coconuts and quail, how

many will he get of each if he is doing the best he can?

a. (5 points) Your bike is worth $100 and if you park it outside at school there is a 25%
chance that it will be stolen. Your utility function for money is U = (money)®. Are you a
risk taker?

b. (5 points) What is the expected value of your bike?

c. (5 points) Campus security has a bike check in that will guard your bike for $15 so there

will be no risk of loss. Do you take the campus security deal? Why and Why not?

d. (5 points) What is the maximum you would pay security to check in your bike?

3. (5 points) Suppose the consumer’s utility function is given by U(x,y) = x4 the

equation for this consumer’s demand curve for x is ?

4. (5 points) Suppose that a consumer’s demand curve for a good can be expressed as P =
50-4Q°. Suppose that the market is initially in equilibrium at a price of $10. What is
the consumer surplus at the original equilibrium price?

5. (5 points) Suppose that the market for corn is initially in equilibrium and is perfectly

competitive. The demand curve can be expressed as P = IO—Q”; the supply curve

can be expressed as P =0.25Q". Quantity is expressed in millions of bushels. Now

suppose that the federal government imposes a price floor of $3 per bushel of corn.
What is the dead-weight loss (per million bushels) associated with the price floor when

the most efficient producers are active?
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(5 points) Suppose a monopolist faces a demand curve Q = aP?’ and that the
monopolist has a constant marginal cost of C.  The monopolist’s profit-maximizing

price is_ ;

Assume that a closed economy is described by the IS curve Y = 3600+3G-2T-150r and
the LM curve Y = 2(M/P) + 100r. The investment function for this economy is
I=1000-50r. The consumption function is C = 200+(2/3)(Y-T). Long-run equilibrium
output for this economy is 4000. The price level is 1.0 and M=1200. Y is output, G is

government spending, T is tax, ris interest rate, M is money supply, P is price level and C

is consumption.

(6 points) Assume that government spending is fixed at 1200. The government wants
to achieve a level of investment equal to 900 and also achieve Y = 4000. Denote | as
investment. What level of ris needed for | =900? What levels of T and M must be

set to achieve the two goals?

(12 points) Now assume that the government wants to cut taxes to 1000. With G set at

1200, what will the interest rate be at Y =4000? What must be the value of M?

Denote | as investment. What will Ibe? What will be the levels of private, public, and

national saving?
(2 points) Which “policy mix” (between question 7.a. and question 7.b.) most

encourages investment?

Consider the basic Solow model. Assume total labor is fixed at L=1. Time is discrete,

and indexed byt =0,1,2,... The production function is Cobb-Douglas:
ve = f(ke) = Ak{

whkere y, is per capitaincome at time tand k, is capital per capita attimet. The law

of motion for the capital stock is

Kevp = (1= 8)ke + i
where i, is per capital investment. The economy consumes a constant fraction of
output:

e =(1=5)y:
where s € (0,1). Assume that the economy starts with initial capital ky>0.
(15 points) Compute the steady state capital per capita in this economy. Call it k.
Also, compute the level of investment per capita (i) and income per capita (y) in the
steady state.
We will now derive an analytical expression for the evolution of the per capita capital
stock in this economy. Assume from now on that § = 1, thatis, that the capital stock
fully depreciates in one period.
(1) (5 points) Write k, as a function of k, forany t = 0.
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(2) (5 points) Show that the limit (as t — oo) of the expression you just got for k, is
exactly k. Thatis, show lim,_ .k, = k.

(5 points) Using the analytical expression derived in question 8. b.(1), plot the evolution

of the per capital capita stock in this economy. Takes=0.2,A=1, a = 0.5 (and of

course, 6 = 1). Thatis, plot k, asafunction oft. Do this graph for the case in
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10.

13.

14.

15.

. Prove that there is no rational number whose square is 2. (5 %)
. Evaluate (log, b)(log, a) assuming a,b >0 and a,b #1. (5 4)
Express in polar form for —1++/3i. (5 %)

Prove Bernoulli’s inequality (1+x)">1+nx, forn=2,3,...ifx>-1x#0. (5 %)

If £ (x) =2 w22, findf (£ (x)) (5 )

P4

The Fibonacci sequence is the sequence

n

{u,}, whereu , =u,, +u, andu, =u, =1.

Find the first 6 terms of the sequence. (5 %)
2
Evaluate lim b - (5 %)
=0+ |n tan 3x
Evaluate 4 lsin? {3x+£j atx =0. (5 )
dx 6
Find [x"Inxdx ifn#-1. (5 %)
Test for convergence: z Lﬂ p =constant. (59)
n=1 n
. Evaluate ]imzi}kz. (10 5)
n—)d)kzl n
. Find the first derivative of the function f(x)=2"+e" . (10 %)
Evaluate the integral Jolxze’ dx . (10 %)
Evaluate lim x—1 : (10 %)

¥l \/x2 +1 —x/)cz +x

A company produces white and black cars and its annual profit is given by
f(x,y) = =x? +2xy—3p* +2400x + 4800y — 210000

where x and y represent the units of white and black cars, respectively.

Suppose that the company produces 1,500 units of cars. What is the maximum

profit? (10 7)




