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A. Muliiple Choice Questioas: {30%, The 10 questions are weighted equally.)
[astruction: "Thers may be more than one correct responses Lo each quesiion,

1. Which of the [ollowing statements, if ary, is {arc) nol the necessary condition(s) far an
inteprable function fiz) to be the probability density function (p.d.L) of 2 random variable
¥ of the continucus iype, with space T

El J{Z):)O,iEI.{.
NG< fn< i zelk.
(3) [ o =1

(4) The probubility of the eveny X € A s T(XeA) = IAJ{m)dz.
(5) LX) exist and 0 < Vaz(x) < a

2. 1{ A and B are two mutually axclusive events, P{A)=0.5 and P{AUD) =00, Lhea
EI:‘:. P(B)y=10.1

21 A and B aic depondent. ot
3} For any two mulually exclusive events, they must be independent to cach other. o
4) For any two mutually exclusive evenis, they must be dependent to cach other.
3. Whick o7 the foilowing statomenis, correctly apply to Chi—square distributions {x):
(1) If rm(m:;‘:m variable X is N(;L,cr?), ¢2>0, Lhen the random variable V={X-p]?f g?
15 ¥31).
(2) If Xy and Xy are two random variables which are chi—squarce distributed with
degrees of freedom: 1y and 1o, respectively. Then Y=X Xz would also be
chi—squace distributed with degree of freedom (ry--ra).
(3) Il 1y3>ry, then Xg 05{?:) > xg os[[?)‘ where 1; and ry are degree of {roedom.
{4) none of the above.

4 An urn contains 19 red and § white bails. Draw one ball at random lrom the urn,
Suppose the ball is drawn with replacement. A rardom varanle X is delired as the trial
number on which tke first white ball occurs. Then

(1) X has a geomelsic distribution.

2) figj=(5/8)""1(3/8), £=0,12..
3) B(X)=8/3.
. 4) Suppose the ball is drawn without replacement, then X hias a negalive binomial
distribution.

5. Suppose Y has a binomial distribation, i.e. Y ™ b(30, 0.5}, where sample size is 30 an
the population success rate is 0.5.
l{ EfY)=18, \’ar(Y8=9. k .
2) Ptl?-::Yng) m(0.157) ~ $(—1.833), whcre §{.) is the distribulion funclion of
the slandard normal distribution.
3) P{11<Y¢hd) = P{12¢YC1d).
Ee',} All of the above.

The next three questions (from no.6 Lo no.8) refer Lo the foliowing seiting: A random
sample ¢f size 0 is drawing from 2 nornal distribution with mean o and vavsoce W00,

=30, and 1L u>60. ‘The rejection area € is defined a5 C = {7 72 62},
[ Note: Some values of 7 are shown as follows. 7,=20.8413, 74.4,=0.T581,

2,4, 0.9332, 7,5, =0.9429, %, ((=0.9772, #;.053=0.97€Y, %y.q75=0.9750]

6 What of Lhe following statement, if any, i3 (are) cozzect when the sample size 1=23:

1) The power ab =60 18 32117,

2) The signifizan: level of the Lest is £.1587,

33 Thie Lype two error when =G5 is LLOGVL,

4) The type two error when p=65 is 0.0668. ] ]
1. Furthermare, suppuse Lype nne eoior o is seb Lo (.025 and Type two errer is seb to 0.05
when the true mean p=05. YWhat should the eritical point ¢ and the sample size n bg?

1) c=62.718,

2) ©=03.718,

3§ n=32,

[#) =53

8. Which of the foll
adiusted RE):

(1) Suppose F staiistic tesls the joiot hypathesis shat all Lhie coellicients exzept the
intercept equal zero. Then ihe highor the valuc of 18215, the higher tke valuc of
the I" statistic will ba

12) i alt the cocliicicnis of the lincer regression model have high L values, then (1,

raust bz bizh as well ard vise versa. )

awing statcments, if any, does (do) ool coneetly apply to I o K2 (Lhe

i

(3) [7 the nummber of explanaory vaciablz cguals one, then RI=T2

{4) LT which can e less tlan zero is mever larger then R '

Tae next dwo guesiions (r_.o.9 and no.19) refer to the lollowing seliing: Suppose that a finn
uses twa types g)f_;:-roducttorl PIoCesses 1o obtain {ts oulpul. Upon ine assumption that the
sutput obtained {rom cach process is normally disiributed with dilferent expected values
buiidentical variances, wa can represent the prodaction process as a regression equation:
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Vi~ o+ 31X+ e
where Yy is the outpat associated witl Lhe 132 inpur procoss and X5 ¢ a dummy vaciable
where Xi=1 if putput associzied from machine A,
= iloutpnt associated from machine B.
9. Which of tne following statements, if any, is (are) incorrect?
(1) The intercept of the rogression ling measuces the expected culpud associated
with machine 1.
(2) The insignificant ¢ valuc of the estimate of B represents that there is ne
dilference ir. the cutpat asscciated with machines A and B, T
(3) The failure of rejecting the F Lost from this regression means that there (s no |
difference in the cutput asscciated with machines A and B. b=
' 1

(4) none of the above. .
10, If the tescarcher set up the regression model, in stead, as follows:
Yy = a X5+ mfy gy, ) t
wlerg Xi=1 if oulput associaied fom maching A, ' /'--J'“'i
= 0 if output associated [rom machine 1. Voo
Zi= 0 if output associaced from machine A, A |
= 1 if cutput associated from machine B 4
Then which of the following statements rolatad to the relationship bobween these jwo
regression models, if any, is (are) accurate:
1) Fhete cxasts a problem of muiticolincarity in this linear rogression modcl.
2) @)=y — 4 ior machine A.
3 @ = O, for mmachine [,
i4) Mone of ihe above

B. Probiem Solving (50%)
1. Dob "Mr. Basebali" Uecker, lourncyinan catcher and movie/commercizl star, wifl
celebraie his 56&0 birthday. In honcr of this day, his carcer should be reevaluated. 1lis
carecer stetistics include

Year At Tat Iits Average Home RBI Sirike— Walks

I v v ok
GigN) (e Run  i%) ourgsif) ()

1080 £ 15 230 i 8 15 7

1981 16 4 250 0 0 5 2

1082 106 2) 108 1 ; 24 17
1083 143 13 228 2 10 7 22
2084 907 43 208 7 3030 22
1985 103 28 150 3 20 v 24

[Note: 4o 05(3)=2.015, 14.05(6]=1.943, by.4pg(5)=2.571, Ly opu(G)=2.117)

{1) Calculate Uscker's career batting average and strikeouts per scason  Whaal is
the median namber of walks per season? (3% '

E2; Calculate the variznce and standard deviztion of RBDs per scason.  (3%)

) Test the lodowing hypothesis at the 10% significance level

e Bob Uccker was a career 250 hitter  {3%)

(4) If Uecker would have played in the 1986 scason. In what range would you be
95% certain that tis hits this season would have fallen? (3%)

(5) Lest the followirg hypotlesis at the 5% signifcance tevel

Hy: Uecser averaged tha same number of hits as walks cach scason.  (3%)

2. Is it true that the estimated slope of the regression of Y on X wil' always equa’ the
reciprocal of the estimated slape of the regression of X on ¥7 Pleasg prove il and cxplain
intuitively why is that. (15%)

3. Suppose a researcher use a sol of "wage data® to estimate a model with both the
intercept dummy and & term which allows the coellicient on cxpericnce differ betwesar
sexes. i.e

Barn = fiy + SFxp 4 DEdue + HaSex 4+ G Sex*Bxp) + ¢,
wihere Carnsearnings, Exp=cxpericnce, Educ=cducation, and ¢ Is the crror term of the
rormal assumptions. Suppase the I'—test on the wapge regressions stggest tha earnings of
men and earning of women have simiiar irtercopts and returns Lo edacation, but men
receive higher returns to experience. Hgwever, it turns out the experience is not measurel
directly, but is calzulated as Age—Edue—6: Le. it is assumed that all individaals work {l)
lime startirg from whan they leave school. However, it might be the case in reality that
same poeple spend a number of years “out of the labor foree” (volunterily 1o emplayed at a
paying job)

81) What wen'd happen if you ried to include Age along with Bduc and Fxp as 2
regressac? Why? (10%)

(2) Suppose the return fo experience, properly measuted, is the same for men as for
women. Can the differing estimated returns be explained il wotzen spend mete time out of
the labor lorce than men, on average? Why? (l[]"/np}
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