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1. Supzose that daring practice, a basketkall player can maks a free throw 80% of the time. Furthermare, assume tkat a sequence of fres
theow shogting can be trought of a5 independent Bernoulil trials. Lel X equal he minknun: ausber of freo throws that 1his plaser must
atiempt 1o make a toiel of 10 shots. '

Required:
(i) Defice the p.d.f of X. [S points]
(i} Give the valucs of the mean, variance, und siandard daviation of X |5 points]
(i1} Find the vihees of (X € [2), PLX = 13), and P{A = 173 |3 points]

I1 Ect X cqual the tima getwezn calls that are made over the public safely radio. On four different days (February 14, 23, and 25, 2nd
warch 6) and during a periad ol oug hour on cazh day, the following observations of X were made:

3 07 8 260172288 6 4

34200 18 5 7 %3 4 310
I catls astive randomiy in accordance wilh an approximaie Poisson prosass, then the disteibuticn of X shoald be approsinmately
expanential,

Required:
g) Caiculate the values of the sauple mean and sample standard cevintion. Are they close to eash other ia value? [5 points]
{ii} Construct a q-q plot of the ordered observations versus the respective guantilas of the exponential distribution with a mean of €=1,
[3 points)
(iii) Construct a box-and-whisker diagram. Docs it indicate Ihat the data are skewed, as would Be truc [or observations from an
cxponential distribution? {5 points]

II1. Supposc Lhat a security analyst wishes 1o compare the dividend yiclds of stocks traded on the American Steck Exchange (ASE) with
those {raded on the New York Stock Exchangs (NYSE). Random samples ¢f § issucs from the ASE aad 10 issucs frem the NYEE arc
sclected; the resulls are presonted in Table TE-0.

Table 1T-2: Computing dividend yields of sclected issues from the American and

New York Stock Exchanges Talde 11I-b: Combined Ranks
Amecrican Stock Exchange (m = 83 New York Stock Exchange (1: = 10) American Slock Exchange | MNow York Steck Exchanpe
18] (2) {1M(Z} H {2} (1)2) Dividend Yieid Rankings Dividend Yield Rankings
Dividends  Price per Dividand Dividends  Frice per Dividend tr, = 8) fra = I
per Share Share Yield % per Shars Sharc Yicld % 3 3
$0.60 51183 50 $0.22 $8.00 2.8 1 1
0.12 8.75 1.4 0.60 8.15 7.3 3 6
0.24 1475 Lo 2.0G 20.38 2.8 g ) !
0.20 3.50 5.7 1.08 15.50 7.0 15 14
0.50 3.25 87 1.59 16.75 0.3 13 G
1.30 14.25 9.1 1.00 18.25 35 18 7
0.35 312 1.2 0.50 14.25 5.6 12 07
.32 335 8.2 3.60 33.25 10.4 Kl
(.80 17.12 47 9
(.50 35 6.3 .
Required:

(i) I the secudity analysi is specifically concerned with comparing the median dividend yiclds rather than just any dilTercnces
whatsgever in the dividend yields, what assemption(s) must be mads concerning the distributions of dividend yielkds in botl
pepulations from whizh the random samples were drawn? [3 points]

{iiy Since the sccurity analyst {s not specifying which of the two groups is likely Lo pussess a greater median dividend yicld, the wst is
two tailed. Cstablish the nell and alternative hypetliesss 1o be tesied, |5 points]

(iii) Assume ihat the Wilcoxen rank-sum test is the appropriate testing precedurc. The combined ranking of the ay = 8 divicend yizlds
from the issues on the SSE wilh the iy = 10 dividend yiclds [rom the 1ssucs on the NY SE is formed as in Table [11-b. Cxlculals
thz test statistics T, tha sum of the ranks assigned to the smaller smaple At 6035 leve] of sigmificance, what conclnsian can he
reached based oa the ¢aleplated test statistics 1 7[5 points]

IV, When a serics appears 1o be ingreasing at ao lnsreasing rate such that the percent dilference from: ebscrvation o obscrvation is
constanl, we may fit an exponential irend cquation of the l’on:lY,- = bublx' , where f)ﬂ = ¢stitmated ¥ intercepl: and (& - 13x100%% =
estimated annual compound grossth rale {in percent). I we lake the natural logarithm (base e} of both sides of the above exponcntial
equalion, we have In¥ =1Ind, + .U Inb,.

™ow, consider the net sales for the Eastman Kodak Company. The fellowly somputer outlpnl 8 an cstimated cxponential madel of et
salos at Easiman Fodax baszd on the annual data over ehe 23-year pesicd 1970 ¢hrough 1989, (The raswdata are not shown biese )

L-ratiao o-value
15.7158 0.0007
21,4610 0. aG0D
Required:
{1y What is the cstimated annval cempeund growth rate in net sales at Easiman Kodak? [3 points]

(1) Predict the net sales for the vear 1993, {5 points]
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Y. The follawing regression mmodel! has been used to estimate the demand for imports into the U5

where Y, is the value of imported manufacturcd goods in year t ($bitlion); X, is an indux of the relative price ol domesic goods o

Yo=a+ 53X+ N+ 8

imperted goods inyear t;, Xs, is the value of Gross Demastic Produet (GDP) in yeor L (5100 billion).

The foliowing compuler oulput represents a rearession using anaual data from [970 10 1986,

The regression eguatieon is

v = 148 + 25,9 X, -~ 119 %

Fredictor Ceexl Stdev t-zakio
Constant 147.82 15.03 B, 9%
xl 25.054 5.470 4.3
¥z 0.11404 Q5257 2.17
3 = 10.18 R-sg = &4.2% R-sgiadi} = 39.1%
Analysis oI Variance

50URCHE D 358 M5
Regression 2 Z000.3 1300.2
Error 14 1449.% 123.5
Total 18 4a049.9

Reguired:

(i) What is the inlerpretation of the coefficients #, and £ in the above model? [S points]

(i} ¥What does the estimated value of R? represent for this regrassion? [3 points)
{iii) Obtain a 95% confidence interval for the tme coeflicient of X, [3 points]

(iv) Is the cocfficicnt of the relaive price index statistically significantly diffcrent {rom zere? [ points)

(v] Test tae hypothesis that &, = 20 against the zliernative th

-
L

it is greater than 200 [3 points|

{vi) Do the 2 explanatory variables 3, and X (considered togetier) have a statistically significant fjcf.Fcc!. on the leve] of Guports?

(3 points]

V1. Three financial analysts were asked ta predict carnings growth over the coming year for four o1t companics

pidjected porcontage increases in carnings, are giver in the accermpanying table.

QIL COMPANY ANALYST
A B C
1 3 12 7
2 ) 9 b
3 E2 10 G
4 il 11 10
Reguired:

233 Set out the two-way analysis of variance table, {10 points]

_ Thair forecasts, as

{11} Test the nall hypothesis that the population rean grawth forzeasls are the same for the all oil companies. {5 points]
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o seleeted prohalilies, e the tble shows the wablas £, SuT Ihak Pl G = e whoe s Stuclent™

andom watile wish e degrees of fecedam. e esample, e probability

510 that a Stedent's 7o

Lursable with 10 degrees of frecdam eacgvas 1302

Lo ang uppaer cnngad volees T"I £ WISoAE ] rank Sen lasl

n, a s
Love Taviedd Twen Taded < 5 & x g
os ] 11245
. =1 05 10,26
A o —_——
GO5 ik -
A% Al 1228 1338
. g .05 11,74 1138
RH 02 §C.30 1538
(5] at —_ 1543
o5 Rb| 1211 A0 28,50
) 025 [} 1232 1847 2852
ol cz 11,31 17,41 4.5
095 o1 M 16,4 855
0% A9 1434 2144 .55 1386
p) 025 .05 131,35 20,45 757 18,29
o 0z 1,37 13,47 25,53 347
o035 e 10,38 1Gap 150 12,72
L5 Rl 1537 2347 31,53 41N B1,85
P €025 05 4,28 2643 29 61 18,74 4357
o .c2 E240 19,51 27 &1 5.1 45,91
Rl o 14 17,53 25,65 34,78 43,81
05 BRI 16,40 24,51 33,63 4375 54,93 E& 105
3 R .6a 1447 2251 L] €079 51,93 &2.10F3
o0 0z 13,43 20,55 24,63 7.8 47397 55112
.C45 Kl | 1,435 18,57 28,70 3584 45,98 55115
05 A0 1741 26.54 25,67 45831 5625 63,11t B222
I Rl 05 15.4% 2357 Jz.e €784 £3,93 ES, 115 79,122
m Rk 1347 21,59 2972 33,87 42103 G118 Taig
0as a1 48 12,61 b ) 37.E2 47,105 58,122 EAREE
SOURGCE: Adapted fram Table 1 of F, Woaowon and . A Vilcox, Seme fapid Appraximale Stavsleal Frogedures (Pezd

Fower, MY, Ledode Lataratanes, 1954, wilh permiszioa of fw Amiriean Cydnginid Comaany.

ranss jest

Lower arnd upper cntical values ¥ of Wicoaon sigred-

100 030 025 Rells)
| 1078 6.314 12706 31821
1 1.886 292 4363 £.965
i) 1.638 2.3151 3 IR2 4. 541
4 1.513 2,132 1776 3.747
5 1.476 2015 2571 1365
6 B.adg [543 1447 1,143
7 415 1.595 1.365 1.998
8 .97 1,850 23346 2.895
3 1,383 £.233 2202 2.831
10 1.372 1862 2228 2764
| 1.363 L.795 2200 2.71%
12 1.356 L.752 2179 2,63
13 1.350 1771 2160 2.650
14 1.345 1,741 1145 1624
15 1341 1,753 KREY 2.602
6 1.337 1.745 2.120 2.533
17 1.333 L.743 2,010 1,547
13 1.330 1.73 L1 1552
19 L3 L 2.093 2.530
20 .32 i 1085 2528
1303 18 WEE]
%E [ 1.321 2 2;35
73 1319 1. 2.5
24 1313 1 R
13 |31 1 2,485
6 1.3t : 2,470
27 IR I 147G
2 i 1303 : 1467
23 [ It 2 2.462
ad Y] I 2.457
EH 1 3013 2. 1423 2.790H
[£4) i R 2z 2350 3660
= ]I 1281 P06 1315 150

wseey of Siameiaka, Gom fiamictnda Talley for Srarisicicas, vol |

Weprodueed with permission ol
HEIaR

Qne Taded: a = 05 no= 025 o= (1) ERRIN ]

I Twg-Taved: n .10 o = BF o082 o~ @
fi.gwer, U,

5 0,15 —— -
B 2,18 0 _
7 325 .26 ¢.74 —_
ki) 54 3,33 1.3% 036
9 8.37 5.40 3,42 1.44
10 TG B 5.5 3.52
1t 13.53 10,56 7.5% 5,81
12 17.61 13,65 10,68 LA
13 21,70 17,74 17,19 1041
14 25.60 21.84 16,85 13,22
13 30,92 25,95 19,001 16,104
106G 35,101 29107 23,0113 19,117
17 41,142 34,119 27,126 23,1392
14 47,124 4013t 32,113 27144
19 53137 46,144 37,153 32,158
20 3,150 52,308 A3.167 3173

SOURCE: Adaplad from Taole 2 of T Witoson a~d A A Wicox, Same Ranid
Appegamals Sratisteal Frocedures (Frarl Hueor, BLY 0 Ledarie Late atoros, 1964),
vl permission of the Amencan Cyasania Company,
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