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I. Multiple Choice (30 points; 3 points for Each one)
1. The _scale of measurement that is used to rank order the observation for a variable is called the

a. ratioscale b. ordinalscale c. nominalscale - d. interval scale
2. The most common graphical presentation of quantitative data is a
a. histogram b. bar graph c. relative frequency d. piechart

3. The lower hinge is essentially the same as the ,
a. 10thpercentile b. third quartile c. second quartile d. 25th percentile

4. Three applications for admission to a local university are checked, and it is determined |
whether each applicant is male or female. The number of sample points in this
experiment is
a. 2 b. 4 c. 6 d 8

5. A probability distribution showing the probability of x successes in n trials, where the

probability of success does not change from trial to trial, is termed a

a. uniform probability distribution b. binomial probability distribution
c. hypergeometric probability distribution d. normal probability distribution
6. For any continuous random variable, the probability that the random variable takes on exactly .
a specific value is
a. 1.00 b. 0.50 ¢. any value between 0 to 1 d. almost zero
7. The standard deviation of all possible x values is called the
a. standard error of proportion b. standard error of the mean
c. mean deviation ‘ d. central variation
8. The variance of a population is known to be 400. At 95% confidence, the margin of error
will be
a. 39.2 or less b. 3.92 orless c. 3.29orless d. 78.4orless

9. The manager of an automobile dealership is considering a new bonus plan in order to increase
sales. Currently, the mean sales rate per salesperson is five automobiles per month.
The correct set of hypotheses for testing the effect of the bonus plan is
a. Hyp<5 Hyp<5 b. Hypp<SHgp>5
c. Hpop>5 Ha:p <5 d Hep=25Hgp<5s ,
10. To.construct an interval estimate for the difference between thie means of two populations
which are normally distributed and have equal variances, we must use a t distribution
with (let n; be the size of sample 1 and n; the size of sample 2)
a. (n; +np) degrees of freedom b. (o +ny - 1) degrees of freedom
c. (n;+ny - 2)degrees of freedom d nm-m+2
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II. Short Questions (30 points; 5 points for Each one)
1. What is the value of population proportion p needed to be adopted to calculate the sample size

n when population proportion is unknown? Why?

2. What is the power of a hypothesis test?

3. What is the meaning of multicollinearity? How does it affect the result of a linear regression
model?

4. Distinguish the difference among a = 0.1, 0.05, and 0.01 for performing the hypothesis test
for a population mean.

5. Distinguish the difference between confidence interval and hypothesis test of comparing two
population proportions.

6. What will one need to do in order to develop an interval estimation of a population mean if the
population is not a normal distribution?

III. Calculation (40 points; 10 points for Each one)

1. Mileage tests are conducted for a particular model of automobile. If the desired precision is a
98% confidence interval with a margin of error of 1 mile per gallon, how many automobiles
should be used in the test? Assume that preliminary mileage test indicate the standard
deviation to be 2.6 miles per gallon. |

2. An investment advisor believes that the return on interest-sensitive stocks is approximately
normally distributed. A sample of 24 interest-sensitive stocks was selected, and their yearly
return (including dividends and capital appreciation) was as follows (in percehtage):

11.1, 125, 136, 9.1, 87, 106, 125, 156, 138, 80, 109, 7.6,
52, 1.2, 128, 167, 139, 10.1, 96, 108, 11.6, 123, 129, 11.6
Find a 90% confidence interval for the mean yearly return on interest-sensitive stocks.

3. Three top-of-the-line intermediate-size automobiles manufactured in the United States have
been test-driven and compared on a variety of criteria by a wéll-know,automotive magazine.
In the area of gasoline mileage performance, five automobiles of each brand were each
test-driven 500 miles; the miles per gallon data obtained are reported below. (a) Use the
analysis of variance procedure with o = 0.05, to determine whether there is a significant
difference in the mean number of miles per gallon for the three types of automobiles. (b) Use
Fisher’s least significant difference procedure to test all possible pair-wise comparisons.
What conclusion can you draw after carrying out this procedure? Use o = 0.05.

A 19 21 20 19 21
Automobile| B 19 20 22 21 23
C 24 26 23 25 27
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4. According to the computer output provided below, .

THE REGRESSION EQUATION IS
y =0.338 + 0.831x

PREDICTOR COEF STDEV T-RATIO P

CONSTANT 0.1579 0.043
X 0.0870 0.000
S = R-SQ=
ANALYSIS OF VARIANCE
SOURCE " DF SS MS F
REGRESSION 1 1.3318 91.20
ERROR . 23
TOTAL

n =25,

x =1.793

T (x,- x)* =1.848

(a) Fill out the blanks in this ANOVA table :

(b) What is the null hypothesis and alternative hypothesis of this ANOVA table? What is
the conclusion for this problem according to the result of this ANOVA table at o =
0.05?

(c) For a specified x = 3, predict the response value and give a 90 confidence interval for a
single response.




1

2 Fm 1

HEHEEBELRALTH

g x1puaddy Jo Z 21qe], se papraod s1 9]qE) SAISUSIXS 10U Y :a10N

9L§" : . : . :
e%.w WMM.M wmm.ﬁ www.m MMMW MM. owﬁ o66r 066y 686y 686y 686Y 336y 886V L86t
6€9'C pLET 0661 ¥99'1 621 98’ 08 9%6v" 986  S86 86V v86b° 86V €86t 1867
, 099°T 06€'C 000C 191 96Z'1 8t8’ 09 186"  086v°  6L6Y  6L6Y  8L6Y " LL6V  LLGY vL6Y
—~ 8L9T £0v'T 600 991 6621 6v8° 0s yL6Y  SL6Y  TL6Y L6 OLGY  696Y 896V 596"
k] YOL'T €t 1207 891 £0€°T 158" ov Y6y €96V  T96v 196  096Y 66V LSGV €6V
N 0sLT Lsve T L69'T 01€1 <3 3 6y Is6v  6v6y  8¥6Y 96y Sveb  Ev6b 8€6Y"
: sLT wre. §¥0°C 669'1 11T bsg’ 62 9s6y  vE6y  Teey  1E6V  6T6Y  LT6h  SZ6V 816+
% k] Lt Lovt Br0 10t EIET ss8° 8 ol6y  €l6  1I6¢  606Y° 906 Y066 106V " 68y
B Iz tr o €0L'L VIET ss8° 24 068y 88y  p88y  Issy  sL8y  SisY I8y 1987
= 6LLT 6L7'T 950 90L'T SIET 958" % LS8y vS8Y 0S8V OVBY T8V SE8Y ey 128y
h:w o L8L7T S8Y'T 0907 80L'1 9I€1 958’ ST L18Y  TI8Y  808% €08y  86LY  €6LY  88LY Ly
¥ H Mmmm MMM.M Mwm.w e s1et Lsg ve Oy IS 9Ly OSLY  bhLy  SELY  ZELY iy
Blx 6187 : : it SIET 88 i 0Ly 669V €65V  989%  8LOY OV  $99¥ ov
5 1682 Mmmw ok i e 8y u €Eov  STov  919p 809y 665y T6SH  T8SK 314
».M H | oreT . 080z ol feel 658 1z SySy  SESY  STSy SISY SOSY  Sévv vy st
K| st 280 seL seet 098" o Wby 6Tv Sy 90w peEy T8y OLEY 2eey
1982 : : . : .
i 88T Mmmw M%M MMMW MMMM MNM. MM 616y 908 T 6LV S9TY ISty 9€Ty 61y
»f; = | e 2687 95T o1z oLl P cog e LY W Ly 16l SIY 660p-  Z80% Ze0p
e 1262 €352 0z1T opLl o cog" SI0V  L66E 0866  T96E  pH6E  SZ6E  LOGE 6v8E"
91 . . . . . . . .
) LY6T 092 €1z €sLT ve'T 998" - 068C  OI8€  O6LE - OLLE  6VLE  6ULE  S0LE £roc
| 6T - . ) . . 129¢  66S¢  LLSE  ¥SSE  I€SE  S0SE.  SSVE EIve
; . StIT 1941 Sl 898 vl : :
= 210 0592 091 1L 0s€'T oLs el 68€E  S9EE  O¥ES  SIEE  68TE  vOTE €T 651 6
& s50°€ 1897 6LIT 8L 95¢'1 £L8° u €I 90I€ L0 IS0E €208  S66T  L96T 1887 g
58 | e 901°¢ 8147 1077 96L'1 £9€' L8 1 W8T €8T Y6LT  VOLT  VELT  WOLT  EL9T 08T L
w.m,\ 691°€ LT 8222 2181 et 6L8" o1 6vST  LIST 98T YSYT Tl 68T LSET Lsze 3
mo | 0sz's 187 - ceg'l - csg’ ¢ vZZT 0617 LS1T €2 880T  +SOT  610C s161 s
&T ™o see'e 968°C %0€'Z 098'1 L6E'T 688" ) 6L81°  HPST 8081  ZLLL  9ELT'  OOLLT 99T ¥SST° v
ol 66v'E 866'C $9€°C 568°1 STH'T 968" L LISTT 0S¥l ewpT°  9ovIT  89El’  IEElT  £6TT LT ¢
% Lor'e eVl L2 £v61 0ry1 906 9 WIT  €0IT  $901° 920 [860°  8¥60°  OL60 €6L0 (4
y _ oy $9E'e 1se §102 9Ly’ 0z6 s €6L0°  VILO'  SL90°  9€90° 960"  LSSOT  LISO" 86£0° v
..,A = K 709y LoLe 9LLT 234 €€5°] 1%6 N 6SE0°  6IS0°  6L20°  6€20°  6610°  09I0°  OTIO 0000 o
Y ok 198°S WSy z8re €562 8€9'T 8L6' ¢ . -
i - 5266 $96°9 €05y 0262 9881 190'1 z 60" 80 4 %0 - S0 W £0 00
i % WM 969'€9 128°ie 90LZ1 viE9 8L0°€ 9LET 1
- an §60° 10 ST s0° or 0z WP JO vr6e
# . oL ol meary searsag SI 2 pUB UBSW O} USOMISq SAIND ()
.§A H o I3pUn BAIG A} G7'] = 2 10] ‘opdurexs
S &0 e e 10 "UBSW SU} SAOQE SUOHBIASD pIep
% 4 T18°1 = *"1 ‘rey xoddn ~UB}S 2 pUB UBOUI ST TSOM]SQ SAINS 3]
i e ﬂ Y1 UT BaTR G’ B pUB WOPSaY JO soa1dop 10pUN BaIe 3t 9A13 S[qE} S UT SSLIUA
¢ ﬁ.}: .a 01 Ui ‘ardwrexs 104 "UOHNQLUSIp 7 9y} frmqeqoxd
& i ﬂ Jo rey 1addn 2t ur Lpiqeqoid 10 wore 10 vary
@ ) ge | .%: Ue 10J sanfeA 7 9AIE o[qe) Ay ur somuy  ANiiqeqoxd
SHEIM e
— ”
| &) m| NOLLOSTILSIA TVYINION QIVANVLS
m&a o 5] NOILA9IILSIq
o = 42
Rk d| M




2 S H %

A2

&g ¥

K
4
&
B
’
~
k)
)
’
B 88C 86T S0 (A8 1T'e 8T¢ LEE we 08¢ 68'¢ 00y iy wy 9y 68y s 9€9 898 10°
Nt [0} 4 LrT 5T 68T 9T 697 LT 98T 90°¢ [A%% 0T'e (142 e 85 08¢ STy Ly [74°] §T0°
Iﬂ .ﬁ 0T T 917 0Tt €T 87T €T oP'T Vs’ 65T 9T 1Le 6LT 06'C 90'¢ 6T 89°¢ 1294 §0°
A -.I 9Ll 6L'1 781 81 L81 68°1 61 L6t 90T 60'C (A4 91T 122 LT 9¢€¢ 67T 0L'T e or <1
I.-MP m«ﬁ w0e e 8TE LTt see e IS'€ 99'¢ P6'¢ 0y 1487 LA 4 9y 69'v 12U8Y 9s°'s 159 98’8 10
sa) ”m 05T 95T 192 97 LT 8LT 8T S6T ST'e 1Te 6C¢ 8€'E 0S¢ 99t 68'¢ 1444 98y g9 §20°
Baﬂ II . yIe 61T w? e 1£°C ye'T 6E°T . 9% 09T $9C 0Lt 9LT S8 96T e vee bL'e (24 <13
A e ‘mm 08’1 £€8°1 981 681 66'1 £6'1 96’1 107 01T [A%4 [1%4 61'C b 44 1€T 6£T (A% A €LT ore or 14
= m. |T°E L7’e e 3 4% 15°¢ LSE 99°¢ [4:5) o1y 61y (1794 Wy (424 98y 176 LS oL9 LO'6 10
ﬁn_ 09T 19T LT 8LT 82 88T $6'T SO'€ sTe Ice 6£°¢ L14% e LLe 00y 1324 L&'y 19 $T0
.JAJ = wwn 127 A 08T eT 8¢°C Wwe 9T €67 9T LT LLT €87 ¢6'T €0t 81’ iv'e [£:3% L9y =0
. BR wrw €81 881 06’1 €61 96’1 86’1 107 0T 1454 9T 0TT £2T 87T Se'T 34 96T 9T 1483 or £l
ﬁ Lee Ly'e pee 9t OL'E aL'e 98¢ 0% (%4 68y 94 i34 8y 90°¢ (329 S&6'S €69 ££°6 10
i wﬁm .s ELT 08z $8C 167 96T 10°¢ L0'¢ 81'¢ LEE e 15°¢ 19°¢ €L'e 68'¢ (484 Ly ors ] S0
—~ €T SET 8€T (344 L¥T 05T 5T 29T LT 08T s8T 16T 00'€ e 57t 6v'e 68°€ Ly SO’
'mm 16’1 6'1 961 66'1 10T £0T 90T 01c 61T 12T YT 82T |34 6£T 8T 19T 18T 8T'€ or A}
I.WL B 19'€ e 8L'e 9%'t 6'¢ 107 o'y STy 1434 €9y Ly 68y Lo°S [4%Y L9°s w9 iTL $9'6 10
ﬁ et 68°C 96C 00t 90t [1%3 91¢ £T¢ £e'¢ £€6°E 65°¢ 99°c 9L'e 8’'E 0P 8Ty €9y 9T'¢ (A"} bY413
.ﬁ W 9’z 6v'T €8T L8T 09T €9 2wt 87 06T S6'T 10t 60°€ 1743 9¢°¢ 65°€ 86'€ 1234 S0’
Lmnm ..T 861 107 €07 €0'T 80T 01T (AN L1t sTT LT 0T PET 6£'T 3 44 1494 99T 98 x4 or 11
&T .Pﬂ 26'¢ w0y 80 [A% 7 TP jind vy 9¢'p 1334 6y 90'¢ oT's 6E'S ¥9'S 66S §S9 95°'L 001 10
W 60°¢ SI'e (17485 9T'e [£%% [y we we e 8LE s8¢ $6'€ Wy - e L'y £8'y 9p'S 69 S0
ST 65C 9T 99T oLt €L'T LL'e [3:44 86T we L0 pi'e we 3% 8¥'¢ e o'y 96'y <1
n &a 907 60T 11T 134 91T Lz 0ze vt (4% [3%4 8ET ¥t 97T [AYA 19T LT [4%4 6T or o1
m.a % [4% 4 e Lia4 LSy 9% Ly 187 96t 9z's 159 ws 19% 08's 909 w9 669 w's 9501 10
mmup ﬁ PEE ov'e SPE _ISe 9s5°¢ 09°¢ L9'g LLe 96't £0'y or'y lir4 4 wy sy ULy 80°S s 7L [y40)
: #zm pr. 1T 9LT 6L'T £8°C 98T 68T v6'T 10°¢ vi'e 8T°¢ £2°¢ 62°¢ LE'E 8¢ €9°¢ 98¢ 9Ty s [543
ﬁ? A.m Aut 91T 61T 17T €T sTT [xA4 0e'? vET we e e 1§72 se'e 19T 697 18T 10¢ 9¢'E or 6
=, . :
’ «.ﬂ; L8y 96'v €0°S s (174 9T's 9¢'S (433 18'S 16’ €09 819 LE9 £9°9 10°L 65°L $9'8 9Tt 10°
.ﬁ; L 89°¢ vLE 8Le 8¢ 68'¢ P6°¢ Wy o1y oty 9y ey 1194 15'24 [4:54 €0'S ws . 909 Ls'L sTo
€6'T L6T 10¢ v0'e 80°¢ e STe e cE'e 6£°€ e 0s'e 85t 69¢ 224 [27 ¥y - TES O
-—X ...I p.mi.. 0£C FANA T 9T 8¢T ove wT 9T 1294 95'C 65T 91 9T €LT 18°C 67 e 9p'e or 8
zrmn m 99§ SL'S 86 16'S 66'S 909 919 1£°9 99 (/%] 89 669 61°L 'L SEL Sv'8 €56 fraal 10
W& .ﬁh [3%7 ey (Y44 €y 9y (124 Ly LS'Y 9Ly (434 06y 66'v rs (149 43 68°S 123 L0'8 sTo°
\l &x = £TE e oee ve'e 8¢¢ or'e e is¢ ¥9°¢ 89°¢ eLe 6L'E L€ L€ (454 SEY vy 65°C SO’
mzm &T Wa e 05T 154 14X 95T LS'T 6SC £9°C oLe LT sLT 8LC €8T 88T 967 Lo'e 9z¢ 65 or L
A.m Hﬁ 68'9 66'9 9oL YL (343 oc'L o'l 95°L L8L 86°L 018 978 24 ] SL'S sT'6 8L6 7601 SL'EL 10
. - .e'.u .«fl 98'% (434 96y 106 Lo’s irs Lrs LTS 49 (A% 09'§ oLs (459 66°S €79 09'9 9TL 18'8 (YO
@ m_.m 9e e e LL'e 18°¢ €8¢ L3¢ 1433 90y o'y Sy 1Ty 8Ty 6¢P €SP L'y P1'§ 66'S SO
&1 2 ..,A. we SLT 9Lt 8LT 08'c 187 8T 8T 6T 96T 86C 10°¢ 145 11°¢ 81¢ 6C°€ 9'e 8LE or 9
xy < 0001 001 09 (114 o€ §T 174 §1 [1]8 6 8 L 9 s 4 € (4 I eL wopaaayg jo
"R o rm.m/ * daddn ssaxdoqy
) wopaaLy Jo sa18aqg 107e10UMN uf gy .S.qEEe:on
nm\

B4 B 5 R|00

#
p




|

W

W

£

B X £ ¥ K & 8 £ #F

£ # B AL

8

o3t 2

R

=
-]

B4 2 5 |10

4 Fr B 3] |BEmeEfAMEs - LRFELARLH(TE)  EFFRARAALI(TE - L0)  MBEBEAA LY

g

¥ F | AEHTRALLY

P2

#

X3

w 344 or'T (144 86T 9T vLT 687 Lre 9TE 9¢°¢ 05'€ L9'E 06’ wy wy 19'S 8L 10

v6'1 0T 80C S1T 12T 9T¢ €e'e T 97 oLeT 8L'T - 87 66'T ste 8¢'E we (A% 4 ws §T0°

vL'l 08’1 ¥8'1 68’1 6’1 L6'L €0'C e sTT 0£T 9¢'T we 167 w97 8LT 10¢ or'e 9Ty S0

123! 8¢°1 197 $9°1 91 oLt L1 8L1 88'1 161 6’1 861 T 01T 61'C €€T 1244 £6'C or V44
e et SH'T ¥e'e 97 69T 8LT £67 1Te oc'e e vs'e e v6'e 9Ty oLy 99°'S 83'L 10

861 90T e 81¢ e 62T 9T 't 97 £LT 18'C 06T we 81'e e [YAS SEy [YNY Y40

91 [4:81 98’1 16'1 96’1 007 (S04 ere. e (4% LET Wt £6'T 9T 08T £0'¢ we 8TV SO

S 65T w91 99'T 69°1 it YL1 08’1 681 T6'1 $6'1 661 $07T e 177 PET 354 v6'T or x4
€T we 0sZ 86T L9 €LT 3:%4 867 9Tt SE'E St'E 6S'€ oLt 66'€ 1834 [4:54 ws S6°L 1)

10¢ 60T 4/ [vA4 LTt (4 %4 (%4 0se LT LT 87 €6'T SO'E we e 8L 8cy 6L ST0°

6L1 S8'1 631 6’1 86°1 we e s1e 0£T veT (144 99T $§°C 99T 8T s0'¢ e 1137 SO

LST 197 9’1 91 oLt €Ll oLl 181 061 €6'1 61 10T 907 %4 wT SET 95T S6'C ot 44
LET L1244 54 9T we 6LC 88°C £0'€ iee ov'e 15¢ P9 18°¢ Yo'y LE'Yy L8y 8L'S w08 o

§0T ere 81C sTe €T 9eT we €57 LT 08T L8T L6T 60°¢ STE [14% (£33 wy £8°C S0

(A1 88’1 61 96'1 10T €0'C or'e 81'Z (A% LET we 6v'T LST 89'C 8T LO'E e (A% 4 SO’

651 €91 991 69'1 (A1 vl 8L'1 €81 61 $6°1 86'1 0T 807 j2%4 €T 9¢'e LST 96T or 17
e $s'T 19T 69'C 8L7T 244 V6T 60'C iee e 95°¢ oL 8¢ ory 547 Y6y 359 or's 10

60T e we 60T ce'T 144 W' A% e 8T 16T 10'¢ ere 60’ Ise 98¢ 'y L3S Y4

$8°'1 16’1 S6'1 661 e 07T (A1 0Tt (S5 4 6£T T 1§ 097 [f44 18T ore 6v'e 1354 SO

197 §91 891 [F7n vLl 9Ll 6L'1 8’1 61 96'1 007 0T 60T 91¢ §TT 8€C 65T L6'T or 0z
0s'C 09T 9T 9LT 8¢ 16'C 00¢ sTe gr'e [433 £9'¢ e 6°¢ Lry oS’y 10°¢ £6'S 8I'8 10

(44 T [X44 £e'T 6£T e 154 9T 87 83'¢C 962 S0'€ e 283 95 06'¢ 1334 6°S YAl

881 6’1 86'1 €07 Loc 11z 91T €T 8¢T we 8Y'T ST £9°T LT 06T £re (A% 8’y S0’

'l 91 oLt €Lt ot 8L1 81 98’1 96’1 86'1 0T 90T e 81T [Xa4 or'e 197 66T ot 61
14 89T SL'T v8'T 6T 86'C 80'¢ £TE [$943 09'¢ e ¥8'€ 10 STy 8S'Y 60°S 109 678 10

174 e w®ee 34 e 69T 9T L9'T L8T £6'C 10¢ ore we 8¢'€ 19°¢ S6'€ 9cy 86'S $20°

61 861 w07 90T e 1454 612 e 844 9T 162 86T 99T LL'T £6'C 9aT'¢ [S34 vy [}

99°'1 oLt w <Ll 81 08’1 81 - 681 86'1 007 0T 80T €1t (A4 67T we 79T 10 or 81
99T LT €87 6T 00'e e or'e 1£°¢ 65°¢ 89°¢ 6L'E £6'¢ o'y (484 L9y 61'S e or's 10

92T £€'T 8T we 0sT $sT 79C we 6T 86°C 90t 9T'e 8T'¢ e 99t [{134 (4227 o9 ST

L6'1 wT 90T 01e s1e 81T €T 1€ (S 44 6v'C [S%4 197 LT 18C 96¢C 0T'e 65°€ 1344 SO’

691 €L (YA 8L1 181 €81 98'1 16’1 00C £0'T 90T 01e 1144 we 1€°T e 9T £0°€ or Ly
9L'T 98'C £6'C we ore T’ 9z'¢ e 69°¢ 8L'¢ 68'¢ €0y oy Wy LL'y 6T'S €T9 €58 {3

(244 or'e 944 1§27 ST 19 89C 6LT 66T SOt [A8% we Pe'e 0se eLe 80'Y 69y (48] szo

[41x4 2144 e st'e 61'C €2T 8CT SET 6¥'C ST 65T 99T LT $8'T 10'¢ e €9'¢ (34 SO

oLt 9Ll 8L 181 8’1 98'1 68'1 ¥6'1 £0'C 90T 60T ere 8I'C e £€°T 9T 9c S0 (U 91
0001 001 09 oy o€ 5T 114 ST 114 6 8 L 9 S v € (4 I frey, wopaday jo

Jaddp seaudaqy
wop3al] Jo s3aada(y J0jurownN u1 Ba1y JojeuImIoUay

(pamuuod) NOLLNEGIMLSIA 4 ¥ 318VL




