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i i f batteri 2 2
10.12 A company that receives shipments o es : JJ ) i /
o tests a random sample of nine of them pefgm (01 )( N//WMﬂ/éa, o= ‘_]
agreeing to take a shipment. The company is cop.

ned that the true mean lifetime for all batterjes = . )
icr?rthe shipment should be at least 50 hours. Frop ne 3/ X & f L, 2 ; & =20, /0
past experience it is safe to conclude that the pop.
ulation distribution of lifetimes is normal' with (I ) /JQ - /J ; 5o
standard deviation 3 hours. For one particulay

i ifeti le of nine .
shipment the mean lifetime for a samg : » 5
batteries was 48.2 hours. Test at the 10% level the /74’4 A K 7

null hypothesis that the population mean lifetime
is at least 50 hours.
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1013 A pharmaceutical manufacturer is concerned that 13 a) ( ’) :‘é A= 3
¢ the impurity concentration in pills should not .
exceed 3%. It is known that from a particular pro. /751 7 > 3
duction run impurity concentrations follow a nor-
mal distribution with standard deviation 0.4%, A
random sample of 64 pills from a production rup e
was checked, and the sample mean impurity con- (/J Ire _('o‘yi /P&a’ J‘é.l 7‘, o 1‘0“9?
centration was found to be 3.07%. il
a. Test at the 5% level the null hypothesis that the - % "'/‘/
yP i 2=
population mean impurity concentration is 3% (.7'7 ‘/-
against the alternative that it is more than 3%, ~
b. Find the p-value for this test.
¢. Suppose that the alternative hypothesis had

ot = 0r05

//'V/ ;‘: }ra-;?/'

been two-sided rather than one-sided (with ///,7 0,05 o =204
null hypothesis Hj: i = 3). State, without 2.08=2
doing the calculations, whether the p-value of 22277 —=a. f,
the test would be higher than, lower than, or o 4445 d:‘/ﬁ!

the same as that found in part (b). Sketch a - % ‘;f Z> 7.6 45

graph to illustrate your reasoning, ﬂy‘ =

d. In the context of this problem, explain why a @ec " /76 2 /P&M /5 Ao 7
one-sided alternative hypothesis is more ( V. } ﬂ,p //0 r 5,05 @
Vet cater than 3 at 4=

appropriate than a two-sided alternative.
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1025 A statistics instructor is interested in the abili T
stics instructor is interested in the ability of /ﬂr25) X“. XI

s students to assess the difficulty of a test they have o L. ")'2 _ 5 96 =
taken. This test was taken by a large group of sty. ;3 ~ — 4/ 5

dents, and the average score was 78.5. A random 22 ?21_ K
sample of eight students was asked to predict this 45 - X
average score. Their predictions were 3 _ff 2 L 46 74 - -;%
72 83 78 65 69 77 81 71 ?lx | ?
Assuming a normal distribution, test the nul| ; Y e 9
hypothesis that the population mean prediction 21 7/ ¢ = ﬁ/ 4
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10.27 In contract negotiations a company claims that 5 —_—
new incentive scheme has resulted in average 0) A= /5 J X = gj'/ ‘,_?5 ; 8=l o
weekly earnings of at least $400 for all customer
service workers. A union representative takes 3
random sample of 15 workers and finds that their &j //9 /q .> 4 ago
weekly earnings have an average of $381.35 and 4

standard deviation of $48.60. Assume a normal ;
distribution. ,% A < 400 . O7 o'

a. Test the company’s claim. . /7{/0 7 y
b. If the same sample results had been obtained A =~ g0 5

from a random sample of 50 employees, could
the company’s claim be rejected at a lower sig-
nificance level than that used in part (a)?
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i ;nei.g% of ftl-é;e sample members indicated
ure of disagreemen; with this state-
| - () #: P> er2s

trade System—instead it includ
& €S nstitutions ang
ctﬂture‘o Test at the 5% level the hypothesig that at /7.{? :/’ - & ZS
lee‘ist 25% of all U.S. adults wouyld disagree with
this statement. ot = did5
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10.33 Ofarandom sample of 199 auditors, 104 indicated 3 ‘;

4 Some measure of agreement with this statement: /0. ) -~/ . =/0& - X104
“Cash flow is an important indication of prof- 7 = 93/ X_ / ¢J ﬁ oy :0152_?
itability.” Test at the 10% significance level against /199
a two-sided alternative the null hypothesis that

one-half of the members of this population would p / ,% : / 20,5

agree with this statement. Also find and interpret

the p-value of this test. /z’q . / % o5
ot =0, /0

(7] the. &m/é //a,@/%an. et
2= PP

(/i)

/)V/ - Or523-4, 5 =0,45
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1041 A random sam
. : Ple of 1,562 undergraduates v 3 =
enrolled in management ethics courses wag asked } 41} /] / 562 X = 4! 2'?'} &S = //jZ
to respond on a scale from 1 (strongly disagree) to
7 (strongly agree) to this Proposition: “Senior cor-

Porate executives are interested in social justice.” 4 (;r} /7{9 s /U = 4

The sample mean Tesponse was 4.27, and the sam-

| ple standard deviation was 1.32. /7‘/0 U ;é 4
a. Testat the 1% 18\-’;18;1;\:5?&_ two-sided alter- 0 1_
native the null hypothesis that the population oA =

mean is 4. 2
b. Find the probability of a 1%-level test accept- (/‘/j Ore. .fo',dé- ﬂ@.ﬂ 74[ 7{; = d/é!aw,j

ing the null hypothesis when the true mean =
response is 3.95. ﬁ 2 X =41 ;d/_#f.: 156 1
£ 47
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1042 A random sample of 802 supermarket shoppers 10. 4 Z/ N = 5o 2 P, Xz 4 f/. ﬁ:;—ff 20,4

’ had 378 shoppers that preferred generic brand
items if the price was lower. Test at the 10% level
the null hypothesis that at least one-half of all / .
shoppers preferred generic brand items against / ') /7.-:/3 . / '} s 5

the alternative that the population proportion is

less than one-half. Find the power of a 10%-level /7‘2’ . Z &, S
test if, in fact, 45% of the supermarket shoppers /0

are able to state the correct price of an item imme-
diately after putting it into the cart. o = &y /d

; £
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In a study comparing banks in Germany and
Great Britain, a sample of 145 matched pairs of
banks was formed. Each pair contained one bank
from Germany and one from Great Britain. The
pairings were made in such a way that the two
members were as similar as possible in regard to
such factors as size and age. The ratio of total
loans outstanding to total assets was calculated

for each of the banks. For this ratio, the sample

mean difference (German — Great Britain) wyg
0.0518, and the sample standard deviation of the
differences was 0.3055. Test against a two-sided
alternative the null hypothesis that the two popy.

lation means are equal. -

U-_yﬂ ;—_/45,5 =0,05/8; .%:0/:@55
(1)/‘7; -'/Ud =

iy £ 0
A =9,0S
O] e Somple. 2= res?
o D =0 a/"//= /44
.Sﬂ//ﬂ—

//I;’j d'.' ﬂfaj‘s_‘:#é ﬂv/zz ~ O0,05/8-0 - 2,04
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-J, % o 1:95
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Reject /4 f 12]>1:96 /V/&fec?z /% -
A screeni d designed
atitudes toward mimomies s sarpere e | 4], 4y Ml Fenal.

Scores indicate negative attitudes and low scoreg

indicate positive attitudes. Independent random 7,=2/51 ”,2. =/0£’

samples were taken of 15] male financial analyss J —

and 108 female financia] analysts. For the forme v £ =7/,5
r — = e

group the sample mean and standard deviatigy X’ 5 Xz

scores were 85.8 and 19.13, while the €orrespong. =2/2,2
ing statistics for the latter group.were 71.}; and J‘} = /9/ /3 . ™ e

12.2. Test the null hypothesis that the two Popula-

tion means are equal against the alternative thay Y Y aayéi /J"J/& >}0
the true mean score is higher for male thap for W gz

female financial analysts,

(7 4 - py £,

Y M 2A2
oL = 6‘7105

(] Toro srp & Pecr e,

ot tanouwn.

z = ;{'_:*-7' {V/ Kject /-

_T' ?
.___."-,- d‘_
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2

PE.& -7

(1) 4.
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27
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19 A publisher is interested in the effects on sales of
college texts that include more than 100 data files.
The publisher plans to produce 20 texts in the
business area and randomly chooses 10 to have
more than 100 data files. The remaining 10 are
produced with at most 100 data files. For those
with more than 100, first-year sales averaged
9,254, and the sample standard deviation was
2,107. For the books with at most 100, average
first-year sales were 8,167, and the sample stan-
dard deviation was 1,681. Assuming that the two
population distributions are normal with the
same variance, test the nul] hypothesis that the
population means are equal against the alterna-
tive that the true mean is higher for books with

- more than 100 data files,

(71) Too Somple. Mo Los#

L o
G zuwéot—!-'ﬂ,"}_-‘-’;

}E: - X2
Z = 2
1

S %

7% 72

A random sample of 1,556 people in country A
were asked to respond to this statement:
“Increased world trade can increase our per capita
prosperity.” Of these sample members, 38.4%
agreed with the statement. When the same state-
ment was presented to a random sample of 1,108

11.14

people in country B, 52,09 agreed. Test the nyl]
hypothesis that the Population proportions agree-
ing with this statement were the same in the two
countries against the alternative that a higher pro-

— — L
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o L#4
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11.18 Independent random samples of consumers were ) A - 1 he r/
asked about satisfaction with their computer sys- // /f 5&43%65/ ﬂ'JJd?{I/

tem in two slightly different ways. The options X J28
available for answer were the same in the two Xo' - /‘;f =

cases. When asked how satisfied they were with 2z
their computer system, 138 of 240 sample mem- A= 240 Ny = 240

bers opted for “very satisfied.” When asked how

dissatisfied they were with their computer system,

128 of 240 sample members opted for “very satis- Pl - j'?P = ﬂ(% / = 2/:-3 le 5_2'?
fied.” Test at the 5% significance level, against the &2 o

obvious one-sided alternative, the null hypothesis 25

that the two population proportions are equal. AL ___/___Z__&"_‘_}_. = dy; 55 4

240120
(i) Ho -, 2. fil
b(ﬁ -'/ﬂ! >/2. l’ -

O 1645
£9’¢r4‘ A if B 1,645
(/}’7 Toms ﬁ,ﬂé-/:"/a"{‘f/@: st (/3/2: _5_9_!_?‘?-5-0; 523 —~0,9%
&= g m— ﬁffa(/va,,cra)(ﬁ,»éé- !
ﬁ(}-“) /'_;'_*-’-’_;) (v) Do AOT reject A - @
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1121 At the insistence of a government inspector a new 2
safety device is installed in an assembly-line opera- / /. Zy X . X 4
tion. After the installation of this device a random { /
sample of 8 days’ output gave the following results 2
for numbers of finished components produced: 61§ 174
i
618 660 638 625 571 598 639 582 660 4éo "
3£
Management is concerned about the variability of é Jlgji.
daily output and views as undesirable any varj- 62'5 828
ance above 500. Test at the 10% significance level 7
the null hypothesis that the population variance SH S?/
f_or_ _d_a_@_l__;; ;\)utpu_t @E not exceed 500. S 5{? S¥ i
639  419%
" S62  spat
(3
Ski= 4931 252304 S5£7
2
T - 433 _y414 4931 /%
- > L 0LS5553- &
X= Seklly g = 934

(i) e sompl Virrione Gk
£ Luffe?

L -t/
J(- B ar

A}}/ 0,10
13,26
bject 1o if KFD1036

(v) xt- 2220 - 3,0f
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/7:9 /{/07' 29'6"7‘ ﬁé .
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One way to evaluate the effectiveness of a teach

ing assistant is to examine the scores achieved by / / 2_3)
- — - z
n:10; & "= 450

his or her students
on an examination
at the end

of the course. Obviou

: sly, the mean s i
: : core
?L:iiref : HU‘.\’EVEI-! the variance also contains lflsof - bR
WOIIESo‘f;r;;tﬁzﬁsqnﬁe teachers have a style th:; C"} H O - & = chcp

with more able stud S
thniiuCCESSfuI with less able or poorly T;‘:)Sﬂbllt g // y 2-
students. A professor sets a standard examin‘:;ted il ;é __?GO
on
A= 05

at the end of each sem:
. ester for all section

:ou_rseilj The variance of the scores on this tseotf'a

ypically very close to 300. A new teaching a:si: (

tant has a class of 30 students, whose test scores

had a variance of 480. Regarding these students’
L ot &%
K = : a/o;l/“-' 29

test scores as a rand
; om sample fri
- ; om a norm
51 epnuutl}t:}l;ll; ::;2 :’gatll?St a two-sided alternativa; >
: is that th, i i
of their scores is 300. e amaih -

i) '
() K229.489 4,
) 14
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11.30 In Exercise 11.9 it was assumed that population
variances were equal for first-year sales of text-
books with more than 100 data files and those with A =10 A £ =2/0
at most 100 data files. Test this assumption against -2
$:=2/9 L =/6£y

a two-sided alternative.
(| #: o7 =95
Ha: o7 #0%
3,15
A =0 ;ﬂ
’ bject Kb if FO018

() T Somts Vaiwa Gt [ ”
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11.31 A university research team was studying the rela-

tionship between idea generation by groups with V7% // WI?A /}féa/ u/,//au A o C{

and without a moderator. For a random sample of

four groups with a moderator the mean number
of ideas generated per group was 78.0, and the ”/ > 4 /’2. = 4
~ standard deviation was 24.4. For a random sam- YV . —_
ple of four groups without a moderator the mean /Y{ = ‘? X X 2 — J—Z L
number of ideas generated was 63.5, and the stan-
dard deviation was 20.2 Test the assumption that &= 2" 4 ;1. = 26,2

the two population variances were equal against
the alternative that the population variance is
higher for groups with a moderator.

(i #h: o™ o7 *
//7?: ,777'.>7;L
A =05
(/}j leo .fm/é. Froper % st

2 __;"c/dff’--?
Fa 22

S22, Lt f=3
( /'r'rj

F: 0aS

9.25
Liect H if FOI2E

() F = 2k = 1145
2

b
o2

(vj Do NoT /%'eoré .
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