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Iogtructions: Answer Lhe following questions. Make and state your own assumptions for questions where the
informaticn is nolb sufficient for you to solve thetn. For example, if you need the carresponding p-value of a
normally distributed random variable evaluated at 2.5, you way indicate the value &a, say, Pr{z > 25), where

z ~ N0, 1).

PART I

1. (15 points) Suppese ri,..., %s il A”[;::.{rf} and ¥, ... W iid .a"u’[ﬁgfn'g] are two independent randony
samples. Suppose also that Lhe sample eslimates Tor Fhese paramocters are: 7,0, 53, sh. A statistician
auspecls Lhal the variance of the first sample 15 £ Limes the variance ol Lhe szcond sample, where b is &
known constant. So he specifies her null and allernalive hypotheses: Hy @ 83 = ksl and Hy ¢ 52 # ks,
Alse, he wanis Lo test il Lhe sampls rnean of & is twice Lhe sample mean of ¢, ie, fig : £ = 2§ adl
I - T £ 2y

{a) Are there any problems with his statement?

{b} How will you test bhese hypotheses? 'leasn specily the statistice and their distributions under the
null. Rememher to specify the degrees of freedom, if any.

(r} Suppese s random variable z is knawn Lo have 2 x? dislcibulion with » degrees of freedom, and
w = 2z. Caleulate F{w)] and Var(w). ¥What do you know about the distoibution of w?

2. {15 points} Uze the [bllowing information to answer gquestions {a) - {¢). A college professor gives a test
that has 10 true false questions. Two students take the test. Studenl A, who does not know anything
about the subject, answers the guestions by tossing a coin, "Uhe callege professor sets up the following
hypothesis, where p represents the probability that o student gots an answer tight.

Hg: The skudents do not know anything (p = .5).
H1: The students do know the subject {p > .5),

{2} What is the chance of student A getting exaclly 6 correcl answers when Lhe pull hypothesis is Lrua?

{b) IT the professor dectdes to reject the null hypothesis when the stodent gets 8 or more coreect answers,
what ia the size of the Type | error? What if be raises the standard to @ or more carrect answers?

(¢} Student B studies ene night tefore Lhe test, so the probability hie gels an answer right is p = 5.
What is the probability that this siudent can pass Lhe lest when the standard Tor passing is & correct
ANIWeIs.

3. {20 pointe) Suppose you are asked Lo estitnate the i'ﬂllu::wing.mm{nl:

Yo = 0 + Bazae + Fozar + e
where 1 = I, .., 30, And you get the following resulta:

pArameter creflictent std_ err. t-stat  p-value

[0 -B.780 NaL7T3  -11.978 - {000

i3 TR-RE: "OMTY 11559 0.0 —
i 1.248 0987 12 635 0005 -
Fl-gguieare 0.RA44 samnple e of vy 026377 B

nrijiesbe:] Jtoagoare A standard devialion of y, 02391
statlar] envor of rogression B sum af squarcd residuals 9 j
F-stntatic 137 . 450A

(a} (10 pointz) What ate A, B, and C ?
(b} (19 points) The F-statistic given in the table is provided to test “if the model 15 significant.” What
are the degrees of freedom for the i'-statistiz? ¥What is the underlying null hypoihesis for this test?
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Part 11
1 Table belaw contains the sales data for the soft drink. Each flavor was assigned 1o
frve localitics for test aavketing, and the number of cases seld per 1,000 populaticn
during the study period was recorded tor each locality.

(a). Pleass test whether or not color of the drink afTects mean sales. (7 puinis)
(b). Exglain a 90 percent confidence interval that mean sales for the colorless

version. (R points}
(c}. Using confidence interval {o compare l:e dilference effects of green and pink
calors. » _ {10 puints)
Trealment o
pbservation 1 2 3 4
Colorless Pink Orange Green |
1 265 £ B 219 303
2 287 283 25.1 25.6
3 25.1 308 85 324
4 295 219 242 1.7
| 5 27.2 29.6 14,5 328 |

(F(0.95,2.15)=3.68  F(0.95,3,15)=1.29 F(0.952,16)-3.63 F(0.953,16)=3.24
F(0.95:4,15)=3.06 F(0.95:4,16)=1.01 y0.85:18)=1753  1(0.95.16)=1.746)

7 A business researcher studied the impact of information on credit decisions, Forty
volunteer credit manages were grouped into 20 pars, each pair having similar
backgrounds with respect to business expericnce, education, and so on, Two case
descriptions were prepared of 8 hypothetical business that is requesting trade cred,
The first one provided limited infarmation about the business. The second case
description pravided detailed information, including tinaneial and operating data for
the pasl several years. In each pair, a random number was used 1o decide which
manager received description 1 and which one recerved descnption 2. Each manager
then studied the description and determined the maximum amount of eredit he or she

would extend ta the business,

The sample results are presented as below:
(3). please estimaie the median of the pepulation of dillerences with a 23 pereent

confidence interval. {7 points)
{b). Please tost whelher or not the median difference in credit extended wilh
linited and detailed information 1s zero. {8 points)
{c). Assumirg that the population of difterence is svmmetrical, how to vse more
powerkil lest to validate the difference. {10 pouits)
[ Pair nFM.’jnﬁgers 12 3 4 5 £ T g a0
1. imsitend
Credit Inrnr.rrlalinm 85 50 B T 3 75 67 60 60 8BS
Amuount Letarled

(3000} Infermation P ou 113 1o A5 99 By Ry #s ¥7

Pair of Managers 11 12 13 14 15 6 17 18 19 20
Limited
{redit lnfermation 8% O OFT T 50 5% 35 &) 20
Amount Detailed
{3000} Informalion 50 90 93 115 62 8BS V2 125 103 &0

(2(0.95)=1645 Z{0973)-1.96)
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