Chapter 10 Selected Problem Solutions

Section 10-2

10-1. a) 1) The parameter of interest is the difference in fill volume, [l; — L, ( note that A;=0)
D Ho: =My =0 or p1y =,

3)Hy =My # 0 or 1y #

4) a.=0.05

5) The test statistic is

_xi-X)-4A

2 2
(o) (o)
01,02

Zy

np 1y
6) Reject Ho ifZO <—Zyn = —1.96 or Zo > Zgn = 1.96
7)%, = 16.015 X, = 16.005
6,=002 o,=0025

n1=10 n2=10
. - (6015216005 _ o
\/(0.02)2 , (0:025)°
10 10

8) since -1.96 < 0.99 < 1.96, do not reject the null hypothesis and conclude there is no evidence that the
two machine fill volumes differ at o = 0.05.
b) P-value =2(1— ®(0.99)) = 2(1 - 0.8389) = 0.3222
¢) Power = 1-f, where

p=2a Za/Z_% -d _Za/Z_%
n; np m nyp
~®[1.96- 0.04 —®| -1.96— 0.04
\/(0.02)2 , (0.025)° \/(0.02)2 , (0.025)°
10 10 10 10
~®(1.96-3.95)— ®(~1.96-3.95) = ®(~1.99)— d(-5.91)
=0.0233-0
=0.0233

Power =1 -0.0233 =0.9967

2 2 2 2

— — O] (o) — — O] (o)

d) (X1 =%Xp) = Zgyoy[—+—= SHy — Uy S (X = Xp) + Zg 04—+ —
n;  1np n;  1mnp

(0.02)* . (0.025)°
10

(0.02)° . (0.025)°

<py -y <(16015-16.005) +1.96 o

(16.015-16.005) - 196

—0.0098 < u; —u, <0.0298
With 95% confidence, we believe the true difference in the mean fill volumes is between —0.0098 and
0.0298. Since 0 is contained in this interval, we can conclude there is no significant difference between
the means.
) Assume the sample sizes are to be equal, use oo =0.05, p =0.05, and A =0.04
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n
usen; =n, =9

10-5. x; =30.87 X, =30.68
6, =0.10 o0,=0.15
n=12 n, =10

a) 90% two-sided confidence interval:

2 2 2 2
— — () [0 — — [0 (¢
(Xl - Xz)—Za/z]’—l‘F—z SUp—Up S (Xl X))+ z(m]/—1+—2
np m n m
2 2 2 2
(3087 —30.68) — 1.6451/%+% <y —Hy <(30.87—30.68) + 1.645 %+%

0.0987 < 11y — 1, < 02813

We are 90% confident that the mean fill volume for machine 1 exceeds that of machine 2 by between
0.0987 and 0.2813 fl. oz.

b) 95% two-sided confidence interval:

2 2 2 2
— — (o} [} — — (o} (o
(xi - Xz)—Za/2]’—1+—2 <Spy—pp (X - X2)+Z<x/2]/—l+—2
np  mnp np  np
2 2 2 2
(30.87—30.68)—1.961/%+% <y — My <(30.87-30.68) +1.96 %+%

0.0812 < 1, — 1, <0.299

We are 95% confident that the mean fill volume for machine 1 exceeds that of machine 2 by between
0.0812 and 0.299 fl. oz.

Comparison of parts a and b:
As the level of confidence increases, the interval width also increases (with all other values held constant).

¢) 95% upper-sided confidence interval:

_ 6} o3
W=y < (X) = Xo) + 2oy [ +—=
n m

2
(010 | (015)?
12

Wy — My (3087 —30.68) + 1.645 o

Uy — Uy <0.2813

With 95% confidence, we believe the fill volume for machine 1 exceeds the fill volume of machine 2 by
no more than 0.2813 fl. oz.

10-7.  X;=89.6 X, =925

ol=15 o3=12
n; =15 n; =20

a) 95% confidence interval:

. ol ob_ . ol o}
(X1—X2)—Za/z n—+n —Ml—uz—(xl—xz)+2a/z a0 +n
1 2 1 2



10-9.

10-11.

15 12 15 12
89.6—-925)-196,|—+—= < 89.6—-925)+196,|—+—
( ) ]}1 0 St s <( ) \’1 20

3684 <~y <2116

With 95% confidence, we believe the mean road octane number for formulation 2 exceeds that of
formulation 1 by between 2.116 and 3.684.

b) 1) The parameter of interest is the difference in mean road octane number, [1; — L, and Ay =0
2)Ho: uy—Hpy =0 or Uy =
3)Hi: pp—uy <0 or py <y

4) 0.=0.05
5) The test statistic is

_(X1-%)-4
of o3
n; 1M

6) Reject Hy if zy < -z, =-1.645
7) x; =89.6 X, =925
ol=15 o3=12
n, = 15 n, = 20
70— (89.6 ; 92.5) —;) — 7954
(LS) N (12)
15 20
8) Since —7.25 < -1.645 reject the null hypothesis and conclude the mean road octane number for formulation
2 exceeds that of formulation 1 using o = 0.05.

¢ Pvalie= P(z < ~7.25)=1-P(z<7.25)=1-1=0

95% level of confidence, E = 1, and zg ¢p5 =1.96

1.96 Y

2
Z .

n=| 200 | (52162 )=| =2 | (1.5+1.2)=10.37, 0= 11, use m =m 11

E 1
Catalyst 1 Catalyst 2
X = 65.22 X, =68.42
(O] =3 (0] =3
n = 10 n; = 10

a) 95% confidence interval on [ —LL,, the difference in mean active concentration

/ f 63
(X1 -%2)— g2 —+—<M1 oy < (X —X))+2g)2 —L+=2
n

.6

(65.22 - 6842)—196 6522 6842)+196 10 10

-583< W= Hz <-0.57

We are 95% confident that the mean active concentration of catalyst 2 exceeds that of catalyst 1 by
between 0.57 and 5.83 g/1.

b) Yes, since the 95% confidence interval did not contain the value 0, we would conclude that the mean
active concentration depends on the choice of catalyst.



10-13.

1) The parameter of interest is the difference in mean active concentration, [1; — L,
2)Hp: py—Hp =0 or Uy =py
3)Hi: uy—Up #0 or By # |y

4) o= 0.05
5) The test statistic is

2 2
() ()
01,92

np  np

6) Reject Hyif g < -z, =—1.96 or zy >z, =1.96
7%, =7502 X, =756.88 8=0

0| = 20 O, = 20

n, = 15 n, = 8

(7502 -756.88) -0
ZO = =
J(zo)z , 20
15 8

-2.385

8) Since —2.385 < —1.96 reject the null hypothesis and conclude the mean active concentrations do differ
significantly at oo = 0.05.

P-value = 2 (1 - ®(2.385)) = 2(1 - 0.99146) = 0.0171

The conclusions reached by the confidence interval of the previous problem and the test of hypothesis
conducted here are the same. A two-sided confidence interval can be thought of as representing the
“acceptance region” of a hypothesis test, given that the level of significance is the same for both
procedures. Thus if the value of the parameter under test that is specified in the null hypothesis falls outside
the confidence interval, this is equivalent to rejecting the null hypothesis.

Section 10-3

10-17

a) 1) The parameter of interest is the difference in mean rod diameter, p; — W, , with Ag=0
2) Ho: iy —Hp =0 or py =1,
3)Hi: py—py #0 or py # 1y

4) o= 0.05
5) The test statistic is

; _(xi—X)-4
0=
[T
P np m

6) Reject the null hypothesis if ty < —ty/3 5 4n,~2 Where —tg o530 =—2.042 or to > ty3 1 4n,~2 Where
t0.02530 =2.042

(n; = s} +(ny — sy
1’11 + H2 - 2

2=035 s2=040 - /w = 0614

n1=15 Il2=17

7))X, =873 X, =8.68 sp = \/

__(873-868) _ .0

o 1 1
0.614,|— +—
15 17

8) Since —2.042 < 0.230 < 2.042, do not reject the null hypothesis and conclude the two machines do not
produce rods with significantly different mean diameters at o. = 0.05.




b) P-value = 2P (t > 0.230) >2(0.40), P-value > 0.80

¢) 95% confidence interval: tj 530 = 2.042

S 1 1 - _ 1 1
(xi - XZ)_ta/Z,n1+n2—2(sp)‘{n_+n_ S -pp < (X %)+ t(x/Z,n]+n2—2(sp)‘{n_+n_
1om 1om

1

(8.73 — 8.68) — 2.042(0.614) % + % < Uy — 1y (873 -8.68) +2.042(0. 4o+

~0.394 <y, — 1, <0.494

Since zero is contained in this interval, we are 95% confident that machine 1 and machine 2 do not
produce rods whose diameters are significantly different.

10-21.  a) 1) The parameter of interest is the difference in mean etch rate, |, — [, , with Ay =0
2) Ho: Uy —Hp =0 or Uy =
3)Hp: uy—pp #0 or uy # 1y

4) 0.=0.05
5) The test statistic is

o= Xi=%) =4
0=
[T
Iy
6) Reject the null hypothesis if ty < —ty /5 5 4n,-2 Where —tggps5,18 =—2.101 or to > ty/3 n 4n,—2 Where
too2s,18 =2.101
2 2
7% =997 % =104 5, = \/(m Dsy +(n; —Ds)
n;+n, -2
9(0.422)* +9(0.231)°
s, =0422 s, =0231 :\/ ( ) ( ) =0.340
18
n = 10 n, = 10
9.97-10.4
L=t ) _ 83
1
0.340,)—+ —
10 10

8) Since —2.83 <-2.101 reject the null hypothesis and conclude the two machines mean etch rates do
significantly differ at oo = 0.05.

b) P-value = 2P (f < —2.83) 2(0.005) < P-value < 2(0.010) = 0.010 < P-value < 0.020

¢) 95% confidence interval: tg 55 =2.101

S 1 1 S 1 1
(X1 - XZ)_ta/Z,n1+n2—2(Sp)1{n_+n_ S -pp (X - X2)+ta/z,nl+nrz(sp)1fn—+n—
1om 1om
1

(9.97 —10.4) — 2.101(.340) —+%<u1 1, <(9.97 —10.4)+2.101(.340) _+E

~0.749 < u, —pt, <—0.111

We are 95% confident that the mean etch rate for solution 2 exceeds the mean etch rate for solution 1
by between 0.1105 and 0.749.



d) According to the normal probability plots, the assumption of normality appears to be met since the data
from both samples fall approximately along straight lines. The equality of variances does not appear to be
severely violated either since the slopes are approximately the same for both samples.

Normal Probability Plot Normal Probability Plot
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Average: 9.97 Anderson-Daring Normalt fy Test Average: 104 Andorson.Daring Normaliy Test
SiDev: 0.421769 A-Squared: 0269 SiDev: 0.230940 A-Squared: 0211
N:10 Prvalve: 0595 N:10 P-Value: 0.804

10-27  a) 1) The parameter of interest is the difference in mean wear amount, [t; — U, .
2)Ho: py—Hp =0 or py =},
3)Hp: uy—pp #0 or g # 1y

4) o= 0.05
5) The test statistic is

2 2
S S
1, %2
n; m

6) Reject the null hypothesis if ty < —tg gp5 27 Where —t( 527 = —2.052 or tg > tgp5 27 Where tggos527 =

2.052 since
S2 S2 ’
1 + 2
n, 2
=L =26.98
2 2
St 5
n n,
+
n -1 n,-1
v =26
(truncated)
7)%1:20 iz 215 A() O
s =2 s, =8
n = 25 n, = 25
20-15)-0
tg = % =303
@, ®
25 25

8) Since 3.03 > 2.056 reject the null hypothesis and conclude that the data support the claim that the two
companies produce material with significantly different wear at the 0.05 level of significance.

b) P-value = 2P(t > 3.03), 2(0.0025) < P-value < 2(0.005)
0.005 < P-value <0.010

¢) 1) The parameter of interest is the difference in mean wear amount, [ — L,
2)Ho: py—pp =0
3)Hi:pp—p >0
4) a.=0.05



5) The test statistic is
_xi=%)-4

2 2
S S
St S

n;  mp

to

6) Reject the null hypothesis if t > t( 5,7 Where £ ;5 56 = 1.706 since

Nx; =20 Xx,=15
Sl :2 52:8 A0= 0
n; =25 H2:25
= (20-15)-0

0
25 25

=3.03

8) Since 3.03 > 1.706 reject the null hypothesis and conclude that the data support the claim that the

material from company 1 has a higher mean wear than the material from company 2 using a 0.05 level
of significance.

10-29. If a=0.01, construct a 99% lower one-sided confidence interval on the difference to answer question 10-28.
t0.005,19 = 2.878

(X, = X,)—ty0,

(10.2)° N (20.1)° (10.2)° N (20.1)*

(103.5-99.7) — 2.878\/

<, —p, <(103.5-99.7)-2.878
B 3 S s ) \/

12 13
—1434<p, -, <21.94.

Since the interval contains 0, we are 99% confident there is no difference in the mean coating thickness

between the two temperatures; that is, raising the process temperature does not significantly reduce the
mean coating thickness.

10-31  a)
Normal Probability Plot for Brand 1...Brand 2

ML Estimates

Brand 1
Brand 2

Percent

244 254 264 274 284 294
Data

b . 1) The parameter of interest is the difference in mean overall distance, |1 — L, , with Ay = 0



2) Ho: pp—pp =0 or uy =py
3)Hi: -y #0 or g #y
4) 0 =0.05

5) The test statistic is

o= Zi—X) -4
0=
L
P n; nyp

6) Reject the null hypothesis if ty < —ty /5 y 4n,-2 Where — L0518 =—2-101 or ty > to/2,n,4n,~2 Where

t0.025,18 =2.101

_ _ —1)s? +(ny — 1)s3
7)%, =2757 X, =265.3 sp = \/ (ny = Dsi +(ny =Dsp
ng + n; — 2

s, =803 s, =10.04 9.09

~ \/9(8.03)2 +9(10.04)>
20
n, = 10 n, = 10
275.7-265.3
- ) _ 1558
1 1
9.0, —+—
10 10

8) Since 2.558>2.101 reject the null hypothesis and conclude that the data do not support the claim that
both brands have the same mean overall distance at oo = 0.05. It appears that brand 1 has the higher mean
differnce.

c)P-value = 2P (¢ < 2.558)  P-value = 2(0.01)=0.02

A g=—2 0275 B=0.95 Power =1-0.95=0.05
2(9.09)

e) 1-6=0.75  p=0.27 d = 3 0165 w100 g = 100 +1

2(9.09) 203

Therefore, n=51

_ _ /1 1 _ 1 1
f) (x,—xz)—ta’vsp n—+n—S‘ul—‘U2 S(xl—xz)-kta,vsp n_+n_
1 2 1 2
1

1 1 1
275.7-265.3)-2.101(9.09),| —+— < u, — <(275.7-265.3)+2.101(9.09), | — + —
( ) <)1010u1u2( ) 0.09 75+ 5

1.86 < 1, — i1, <18.94

Section 10-4

10-37 d =868.375 Sq=1290,n=38 where d; = brand 1 - brand 2
99% confidence interval:

S, —_ S,
d- ta/z,n—l(ﬁ] Spg£d+ ta/z,n—l(ﬁJ



10-39.

8683753499 1220 | <1, < 868375+ 3499 1220
V8 V8

=727.46 < 4 <2464.21

Since this confidence interval contains zero, we are 99% confident there is no significant difference between

the two brands of tire.

1) The parameter of interest is the difference in blood cholesterol level, py

where d; = Before — After.

2)H0: %] =0
3)H;: Hq >0
4) 0.=0.05

5) The test statistic is

d

ty =
0 Sd/\/;

6) Reject the null hypothesis if ty > t( s 14 where tg 54 = 1.761

7) d =26.867
sq = 19.04
n=15

26867
" 1904/415 T
8) Since 5.465 > 1.761 reject the null and conclude the data support the claim that the mean difference
in cholesterol levels is significantly less after fat diet and aerobic exercise program at the 0.05 level of
significance.

465

Section 10-5

10-47.

10-51

1) The parameters of interest are the variances of concentration, G% ,G%

2)H0:0|2:0%

3)H;: 0129&0%

4)a.=0.05
5) The test statistic is

S
fo =+
52
6) Reject the null hypothesis if fO < f0'975’9’15 where f0_975~9~|5 =0.265 or fO > f0.025,9,|5 where f0'025’9’15 =3.12
7) n = 10 n; = 16
$1 = 4.7 Sy = 5.8
41’
0= B =0.657
(58)

8) Since 0.265 < 0.657 <3.12 do not reject the null hypothesis and conclude there is insufficient evidence to
indicate the two population variances differ significantly at the 0.05 level of significance.

a) 90% confidence interval for the ratio of variances:

2 2 2
S 0, S
2 o« 2

2 -0/ 2,n-1,ny -1 — 2 = 2 ol2,n-1,n,-1
S 0, S2

2 2 2
[w]o.m <9 < (ﬂ}w

(08)° o3 | (08)?



2
008775 < 2L < 3504
G2

b) 95% confidence interval:

2 2 (2

S—Ifl /2,n,-1 lﬁc—lﬁs—lf/z 1n,—1

S% —o/2,n;=1,n,— G% S% o/2,n;-1,n,—
2 2 2

(0‘6)2 0104 < 2L < (0‘6)2 9.60

(08) o2 (08

2
00585 < 2L <54
G2

The 95% confidence interval is wider than the 90% confidence interval.

¢) 90% lower-sided confidence interval:

2 2
S e <SL
2 [H-o,n;-1n,-1 = 02

52 2
2 2
(0'6)2 0243 2L
(08) o2
2
0137< 2L
G2

10-55 1) The parameters of interest are the thickness variances, G%,G%
2)Hy: c% = G%
3)H;: c% * G%

4) 0. =0.01
5) The test statistic is

6) Reject the null hypothesis if fy <f0_995 1012 where f0_995 10,12 =0.1766 or fo> f0_005 1012 where

f0.005,10,12 =291
7) H] = 11 1’12 = 13

s; =10.2 s, =20.1
(10.2)°
fo=T""3
(20.1)

8) Since 0.1766 >0.2575 > 5.0855 do not reject the null hypothesis and conclude the thickness variances are
not equal at the 0.01 level of significance.

=0.2575

10-59 1) The parameters of interest are the overall distance standard deviations, 6;,0,

2)Hy: 012:05

3)H;: 612 * 0%
4) o.=0.05
5) The test statistic is



2

S
fo=—
$2

6) Reject the null hypothesis if f < f'0'975’9’9 =0.248 or fy > f0'025’9‘9 =4.03
7) n; =10 n, =10 5, =8.03 s, =10.04
(8.03)°
fy= =0
(10.04)
8) Since 0.248 < 0.640 < 4.04 do not reject the null hypothesis and conclude there is no evidence to support

the claim that there is a difference in the standard deviation of the overall distance of the two brands at the
0.05 level of significance.

640

95% confidence interval:

Sz 02 Sz

1 1 1

= [fieor2.0,-1n,-1 < =5 <| 7 [for2,n, 10, -1
$2 03 S

2

(0.640)0.248 < 7L < (0.640)4.03
CFZ
62
0.159 <21 <2579
CFZ

Since the value 1 is contained within this interval, we are 95% confident there is no significant difference in
the standard deviation of the overall distance of the two brands at the 0.05 level of significance.

Section 10-6

10-61. 1) the parameters of interest are the proportion of defective parts, p; and p,

) Ho:py =P,
3) Hl :pl ¢ pZ
4) a.=0.05
5) Test statistic is
Zy = P P where
. ~f 1T 1
pA=-pf —+—
noon
L X X,
ny +I’l2

6) Reject the null hypothesis if zy <—zg o5 Where —z( gp5 =—1.96 or zo > 7 (o5

where Z0.025= 1.96

7) np =300 n, =300
X1 = 15 Xy = 8
D A N 15+38
p1 =0.05 p2 =0.0267 p= m =00383
.05-0.02
. 0.05-0.0267 140
1 1
0.0383(1-0.0383)] ——+ —
300 300

8) Since —1.96 < 1.49 < 1.96 do not reject the null hypothesis and conclude that yes the evidence indicates
that there is not a significant difference in the fraction of defective parts produced by the two machines



at the 0.05 level of significance.

P-value = 2(1-P(z < 1.49)) = 0.13622

10-63. a)Power=1-f
_ 1 1 _ {1 1
Zar2q| P4+ |~ (2 = p2) = 2410, PG| —+ — |~ (P, = p2)
B= n n, _® n n,

- o A A
O h-hs O b
5= 300(0.05) +300(0.01) _ o 7 =07
300+ 300
. \/0.05(1—0.05) 0.01(1-0.01)
&5 p, = + =0.014
300 300
11 11
1.96,/0.030.97f — +— |-(0.05-0.01 -1.96/0.030.97) — +— |-(0.05-0.01
) 96\/003(097)(300+300J (0.05-0.01) ] 96\/003(097)(300+300) (0.05-0.01)
0.014

0.014

- ®(-0.91)-D(—4.81)=0.18141-0 = 0.18141
Power=1-0.18141 =0.81859

+ +
Za/Z\/(pl pz)(% %)+Zﬁ /plql+p2q2

2
byn =
(p1 _pz)2

2
[1.96 (0.05+ 0'01)2(0'95 +0.99) +1.29,/0.05(0.95) + 0.01(0.99)]
- ~382.11

2

(0.05-0.01)
n =383

10-67 95% confidence interval on the difference:
(b1 —-P2)— Zu/ZJ

(077 -06675) — 1.96\/ 0'77(510_00'77) + 0'6"75(;(;00'6675) <p;—py <(0.77-06675) + 1.96\/

0.0434< p, — p, <0.1616

Since this interval does not contain the value zero, we are 95% confident there is a significant difference in
the proportions of support for increasing the speed limit between residents of the two counties and that the

difference in proportions is between 0.0434 and 0.1616.

bi1—pp) _ pa(i—p . MEE
pi1=py) | Pa(1=py) < D1 =Ps < (B = Pa) + Za2 [Bi( py) | P21-P2)
n %] V m ny

077(1-0.77) , 06675(1-06675)
500 400

Supplemental Exercises

10-69  a) Assumptions that must be met are normality, equality of variance, independence of the observations and of
the populations. Normality and equality of variances appears to be reasonable, see normal probability plot. The data
appear to fall along a straight line and the slopes appear to be the same. Independence of the observations for each
sample is assumed. It is also reasonable to assume that the two populations are independent.



Normal Probability Plot Normal Probability Plot
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.05 1
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999

Probability
Probability

.05
.01
.001 4

14 15 16 17 18 19 20 8 9 10 " 12 13 14 15
9-hour 1-hour
Average: 16.3556 Anderson-Darling Normality Test Average: 11.4833 Anderson-Darling Normality Test
StDev: 2.06949 A-Squared: 0.171 StDev: 2.37016 A-Squared: 0.158
N:9 P-Value: 0.899 N:6 P-Value: 0.903
b) X, = 1636 X, = 11486
s =207 s, =237
n = 9 n; = 6

99% confidence interval: t(x/2,n|+n2—2 = t0‘005’13 where t0_005,13 =3.012

2 2
;) - J8(2.07) +5237° 1

13

_ _ 1 1 _ _ 1 1
(xi - XZ)_t(x/Z,n1+n2—2(Sp) n—+n— S -pp < (x- X2)+t(x/2,n1+n2—2(sp) n—+n—
V 1 m 1 m

(16.36—11.486)—3.012(2.19)1/$+% <y —My <(1636-11486) +3.012(2.19) %+%
140 < py —p, <836

¢) Yes, we are 99% confident the results from the first test condition exceed the results of the second test
condition by between 1.40 and 8.36 (x10° PA).

10-73  a) 1) The parameters of interest are the proportions of children who contract polio, p; , p,
2)Ho:pi=p>
3 H :pr#p
4) ou=0.05
5) The test statistic is

A A

P~ P

N ~f 1 1
p(1- P)("‘ J
non,

6) Reject Hy if zy < —z, or 9> z,,, where z,,,=1.96

Zy =

7)== 10 600055 (Placebo) p=21%%2 _ 000356
ny 201299 m + ny
A X2 33 .
pp =—=——>—=000016 (Vaccine)
n, 200745
0.00055 - 0.00016
zy = = 6.55
1 1
0.000356 (1-10.000356) +
201299 200745
8) Since 6.55 > 1.96 reject Hy and conclude the proportion of children who contracted polio is
significantly different at oo = 0.05.
b) a=0.01 Reject Hyifzy < —zy,, 0rzo> zy,, where zy,,=2.33
zy=6.55
Since 6.55 > 2.33, reject Hy and conclude the proportion of children who contracted polio is different at
o=0.01.

¢) The conclusions are the same since z; is so large it exceeds zy, in both cases.



10-79.

2
0.940.6)(0.1+0.4
2.575\/ ( )2( )+1.28\/0.9(0.l)+0.6(0.4)
n= 2
(0.9-0.6)
5.346
=22 =594
0.09
n =060
10-81. H()Z}.Ll =Wy
Hytpy # o
n; =n;=n
B=0.10
o =0.05
Assume normal distribution and G% = G% =o?
My =H, +O
d:|.u1_.uz|:£:l
20 20 2
From Chart VI (e), n" = 50
n+1 50+1
n= = =255
2
n; =n, =26
10-83  a) No.
Normal Probability Plot Normal Probability Plot
.999 1999
.99 99 1
.95 1 .95 1 EY
2 801 s R :
2 201 a--t £ 201 '
05 o054+
011 011
.001 .001
29 244 249 30 3 40
mercedes volkswag

Average: 24.67
StDev: 0.302030
N: 10

Anderson-Darling Normality Test
A-Squared: 0.934
P-Value: 0011

Average: 40.25
StDev: 3.89280
N: 10

Anderson-Darling Normality Test

A-Squared: 1.582
P-Value: 0.000

b) The normal probability plots indicate that the data follow normal distributions since the data appear to fall

along a straight line. The plots also indicate that the variances could be equal since the slopes appear to be
the same.



Normal Probability Plot
Normal Probability Plot

999 4
99 1 999
95 09
2 g0+ 95 .
3 2 80 *
T .50 3
8 T .50 A o
2 20 o
o e 2049 i "
.05 1 o sl *
014 :
014
.001 0014
24.5 24.6 24.7 24.8 24.9 305 405 415 425
mercedes volkswag
Average: 24.74 Anderson-Darling Normality Test Average: 41.25 Anderson-Darling Normality Test
StDev: 0.142984 A-Squared: 0.381 StDev: 1.21952 A-Squared: 0.440
P-Value: 0.329 N: 10

P-Value: 0.230

¢) By correcting the data points, it is more apparent the data follow normal distributions. Note that one
unusual observation can cause an analyst to reject the normality assumption.

d) 95% confidence interval on the ratio of the variances, G%/ / 012\/1

S%/ =149 f9,9,0.025 =4.03
$3,=00204 £ S L 0248
M = 0. 99,0975 =" ="—"-=0.
99,0025 403
2 2
S [} S
== 1f9.9.0075 <= <| 5= [f9.9,0.025
SM oM SM
2
(ﬂ)omg <2< ( 149 )4.03
0.0204 oM 0.0204
o2
18.124 < = < 29435
oM

Since the does not include the value of unity, we are 95% confident that there is evidence to reject the claim
that the variability in mileage performance is different for the two types of vehicles. There is evidence that the
variability is greater for a Volkswagen than for a Mercedes.

10-85  a) Underlying distributions appear to be normal since the data fall along a straight line on the normal

probability plots. The slopes appear to be similar, so it is reasonable to assume that O 12 =0 22 .

Normal Probability Plot for tip1...tip2

ML Estimates.

tipt
tip2

Percent

w0 p 50
Data
b) 1) The parameter of interest is the difference in mean volumes, 1 — i,
2)Ho: uy—Hpy =0 or uy =
3)Hi:py—po #0 or py # Ly
4) a.=0.05
5) The test statistic is



b.)

_(xi-%)-3

fo R
S, |—+—
P np  np

6) Reject Ho lfto < _ta/Z,v or zy > ta/Z,v where ta/Z,v = t0.025,|8 =2.101

2 2
S Sp:\/9(1.252) +9(08437 _

5 =1252 5, =0.843
n =10 n, =10

_ (752775560 _

to
1074 L
10 10

1.07
18

8) Since —6.06 <-2.101, reject Hy and conclude there is a significant difference between the two wineries

with respect to the mean fill volumes.

a.) The data from both depths appear to be normally distributed, but the slopes are not equal.

Therefore, it may not be assumed that O 12 =0 22 .

Normal Probability Plot for surface...bottom

ML Estimates

Percent

s suface

bottom

1) The parameter of interest is the difference in mean HCB concentration, ; —, , with Ag= 0

2)Ho: uy—Hpy =0 or Uy =p
3)Hi: py—uy #0 or py # 1y
4) a.=0.05

5) The test statistic is

2 2
S S
St S

n m
6) Reject the null hypothesis if to < — 7, 0.025,15 Where
2.131 since

—lyps15=—2.131orty> L0.025,15 Where Lo.02s,15=



2 2 )2

Sty 52
n n
v=—— 2/l =15.06
2 2
St 52
n, 4 n,
n -1 n,-1
v=15
(truncated)
7)x; =4.804 X, =5.839 s; =0.631 s, =1.014
n, = 10 n; = 10
= (4804-5839) _ .,
\/(0.631)2 , (1014)°
10 10

8) Since —2.74 < -2.131 reject the null hypothesis and conclude that the data support the claim that
the mean HCB concentration is different at the two depths sampled at the 0.05 level of significance.

b) P-value = 2P(t <-2.74), 2(0.005) < P-value <2(0.01)

0.001 < P-value <0.02

) A=2 =005 n=n=10 d=——

=1
2(D
From Chart VI (e) we find f = 0.20, and then calculate Power = 1- § = 0.80

d)A=2 a=0.05 d:i:O.S, B=0.0

2(1)

50+1
From Chart VI (e) we find n*=50 and n =

=25.5 ,80 n=26
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