10.49  For this exercise, s* =.3214and n=15.

f{12)

g 8.57063 23.6848
@ .

A 90% confidence interval for o will be
(n——zl)s2 col< (n:l)s2
Xep A(1-af2)
where xj/z represents the value of y?such that 5% of the area under the curve (shown in the figure above)

lies to its right. Similarly, z; ,, will be the z*value such that an area .95 lies to its right.

Hence, we have located one-half of « in each tail of the distribution. Indexing yiand yl with
n—1=14degrees of freedom in Table 5 yields

X5 =23.6848 and X5 =6.57063
and the confidence interval is

14(.3214) ey 14(.3214)
23.6848 6.57063

or 190 < o? < .685



1050 a Calculate Tx, =177, £x* =48.95and n=7. Then

e n T _ 6990476
n-1 6

b Indexing g, and z2. with n—1=6 degrees of freedom in Table 5 yields

z-EA) o5 (177)

X5 =14.4494  and Xhs =1.237347

and the 95% confidence interval is
6(.6990476) ol e 6(.6990476)

14.4494 1.237347

or 291<o? <3.390

¢ Itis necessary to test
Hy:o’ =8 versus H, :0”#.8

and the test statistic is
~-Ds* 6(.6990476
/1’2 - (n )S - ( ) - 5 24

o, 8
The two-tailed rejection region with & = .05 and n—1=6 degrees of freedom is
20> i =14.4494 or 2P < 2k, =1237347
and H, is not rejected. There is insufficient evidence to indicate that o is different from .8.
d  The p-value is found by approximating P( 7r>5 .24) and then doubling that value to account for an
equally small value of s* which might have produced a value of the test statistic in the lower tail of the chi-
square distribution. The observed value, x* =5.24, is smaller than X3 =10.6646 in Table 5. Hence,

p-value >2(.10) =20

10.51  The hypothesis of interest is
H,:0=.7 versus H, :0>.7

or equivalently Hy:0® =49 versus H, :0” > .49
Calculate

2 2
fo_M(Zx,.) 3619

st = n_ . 4 _3.6667
n—1 3

The test statistic is

2 (n~l)s2 3(3.6667)
£ ot BT J

The one-tailed rejection region with @ = .05 and n—1=3 degrees of freedom is y* > 2, =781

=22.449

and Hy is rejected. There is sufficient evidence to indicate that o is greater than .49.

10.55 a The force transmitted to a wearer, x, is known to be normally distributed with #=800and o =40.

Hence,

0000 5)
40

P(x>1000) = P(z
It is highly improbable that any particular helmet will transmit a force in excess of 1000 pounds.
b Since n =40, a large sample test will be used to test
H,: 10 =800 H, 1 2£>800
The test statistic is
o X -y 825-800
s/In 2350
40
and the rejection region with & =.05is z>1.645. Hy is rejected and we conclude that 1 > 800.

=3.262




10.56

10.58

10.59

Refer to Exercise 10.55. The hypothesis of interest is
H,:0=40 H,:0>40
and the test statistic is
) v(n~1)sz B 39(2350)
= T |
The one-tailed rejection region with @ =.05and n—1= 39 degrees of freedom (appro.xxmated v.v1t}? 40
degrees of freedom) is 7% > x1 =55.7585, and Hy is rejected. There is sufficient evidence to indicate that

=57.281

o is greater than 40. .
When the assumptions for the F distribution are met, then 57 /s? possesses an F distribution with
df, =m —1and df, = n, -1 degrees of freedom. Note that df; and df, are the degrees of freedom associated
with s/ and s; , respectively. The F distribution is non-symmetrical with the degree of skewness

dependent on the above-mentioned degrees of freedom. Table 6 presents the critical values of F
(depending on the degrees of freedom) such that P(F > F,)=a for a=.10,.05,.025,.01 and .005,

respectively. Because right-hand tail areas correspond to an upper-tailed test of an hypothesis, we will
always identify the larger sample variance as s} (that is, we will always place the larger sample variance in
the numerator of F =s? /s?). Hence, an upper-tailed test is implied and the critical values of F will
determine the rejection region. If we wish to test the hypothesis

R T 2 2
Hy:oy =0, versus H, :07 # o}

There will be another portion of the rejection region in the lower tail of the distribution. The area to the

right of the critical value will represent only /2, and the probability of a Type I error is 2( af2)=a.
a In this exercise, the hypothesis of interest is
Hy:0! =0; versus H,:0! # 0?2

557

SZ

F=3io
s; 314
The rejection region (two-tailed) will be determined by a critical value of F based on dfy =n ~1=15and
df, = n, —1=19 degrees of freedom with area .025 to its right. That is, from Table 6, F >2.62. The

observed value of F does not fall in the rejection region, and we cannot conclude that the variances are
different.

b The student will need to find critical values of F for various levels of @ in order to find the approximate
p-value. The critical values with df; =15and df, =19 are shown below from Table 6.

a | .10 | .05 |.025].01 |.00S
F, | 186]223]262}3.15]3.59

a

and the test statistic is =1.774.

Hence,
p-value = 2P(F >1.774) > 2(.10) = .20

Refer to Exercise 10.58. From Table 6, Fdf, &, =2.62and Fdﬁ'df‘ =276, Thl: 95% confidence interval for
ol ol is

P 2 2

;1 oy s

— << F

S22 F by 0'22 sz2 hdh

55.7( 1 ol 557 o}

T | < < (276 667 <L <4,

31.4(2.62) o7 <314 (276) or <oz <4896




10.61

10.65

The hypothesis of interest is H,:0! =0} versus H,:0} # 0,
and the test statistic is
2 2
LY

s, 107
The critical values of F for various values of a are given below using df, =15and df, =14.
a |.10 |.05 ].0251.01 |.005
F 1201]246]295]3.66]425 :

a

Hence,
p-value = 2P(F > 1.057) > 2(.10) =.20

Since the p-value is so large, Hy is not rejected. There is no evidence to indicate that the variances are
different.

For each of the three tests, the hypothesis of interest is
H,: 0} =0} versus H, :0} # 07
and the test statistics are

2 2 2 2 2 2
LY W NP S SR Ly
s 392 2349 s 447

The critical values of F for various values of « are given below using df, =9and df, =9.

a .10 |.05 {.025[.01 |.005
F 12443181403 |535|654

a

Hence, for the first two tests,
p-value >2(.10) = .20

while for the last test,
p-value <2(.005)=.01

There is no evidence to indicate that the variances are different for the first two tests, but Hy is rejected for
the third variable. The two-sample t-test with a pooled estimate of o cannot be used for the third variable.




