STA13BDbFall 2007
Homework 6
Reading: Chapter 9
Problems: 9.6,9.9,9.14,9.20, 9.32,9.34, 9.40,9.42, 9.52,9.55

Solutions
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9.9 a) Thevaueof! will beestimated by usngthestatistic s, the sample standard
deviation. For this sample,
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_ 39.1267_ 3.557and s=+/3.557=1.886

b) The popuktion median will be estimated by thesample median. Snhcen=12
is even, the sample median equds theaverage of the middle two values

(6™ and 7" values), i e, (13+114)

¢) Inthisingance, atrimmed mean will beused. First arrangethedaain
increasing order. Then, trimming oneobservation from each end will yield an

=11.35

8.3% trimmed mean. Thetrimmed mean equds 117.3/10=1173.You could also

Trim more than oneobservation, but oneis areasonale amountfor this daa.
d) Thepoint estimate of u would be x =11967. From pat (a), s= 1.886.
Therefore the estimate of the 90" percentile is 11.967 + 1.28(1.886) = 14.381.

9.14 a) Astheconfidence level increases, thewidth of the confidence interval for ™
increases.
b) Asthe sample size increases, thewidth of the confidence interval for "
decreases.

c) Asthevaueof p gesfarthe from 0.5, either larger or smaller, thewidth of the

confidenceinterval for " decreases since the maximum standad deviationis at
p=0.5. You can see this by plotting p versus p(1-p)/n for fixed n and p ranging
from 0 to 1. (Example plot on next page)
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a) p = 3941000= 0.394
95%Cl = p+1.9 p( P) -0.394+1. 96\/
b) p = 272B94=0. 690

95%Cl = px1.96 2= P PL” P) g go:1.96, 259" 0-69) 69ggf -69) _10.6450.734

¢) Thecorfidencei ntervals in (a) and (b) are not the same width, because

p" p)
n
0.21in (b). But, thedenominaors are quite different: n=1000in (a) versus394in
(b). Hence, the confidence interval iswider in (b).

0.3941" 0.394 _
1000

=[0.3640.424

isdifferent. The numerators are pretty ssmilar: p(1-p)=0.24in (a) and

114 4+115.6

a) x isthemidpoint of theinterval. So, x =115.0. You can do the

calculation with the othe interval and get the same answer.
b) Theconfidence level increases the width of theinterval increases. Hence
(1144,1156) isthe90%interval and (1141, 1159) isthe 9% interval.

a) The90% confidence interval would have been narrower, since its z critical
valuewould have been smaller.

b) Thestatementisincorrect. The 95% refersto the percentage of all possible
samplesthat result in an interval tha indudes 1, not to the chance (probability)
tha a specific interval contains .

¢) This statement is not quite correct. While we would expect approximately 95
of the100intervals condructed to contain 1, we cannotbe certain that exactly 95
outof 1000f them will. The95%r refersto the percentage of all possible intervals
tha indudep.



940 A reasonableestimateof! is

942

9.52

9.55

razge= 20.3°199_ 4 Therequired sample size

4

. g
n= %’986 fz =§,1'9§.)£0'1)( =3.84. A sample size of 4 or larger would be

required.
Thestandad error is % , and so isdependent onthesample size. Consder the
n
following table:
Standad Standad
Error deviation
Hispanic s S __501- | $7700158
n J654 '
Native s _S _,957 | $10664139
American n V13

Now the variability doesn®seem quite as different. In other words the sample
sizes are respongble for mog of thedifference in the standad errors, and the
difference in the standad deviationsin thetwo populationsare not very different.

"1.96%
Using 0.27,therequired sample sizeis n = (.27)(.73)%32;0: 302.87; at least 303

——| =384.1¢; at least 385
0.05

| would recommend thelarger sample size; if | was going to thetrouble of
surveying 303 adult residentsin my city, it wouldn@® take much more effort to
find 82 more.

2
Using 0.5, therequired sample sizeis n = (_5)(_5)[1-96}

a) 25.62it0_0ldf=43cy§4'—41$! 2562+ (2.4)(2.17)! 2562+5.21 (204130.83)
&44 #

If you assumed the standard deviationsgiven were known popuktion standard
deviations you could use thez critical valuein place of t. Then, theCl is

2562+ 7, b T M 2562+ (233(217)! 2562+506 (20563068
&44 #

b) 1810+ t,,, :256(@):18.101 (2.3)(0.955=18.10+ 2.20 = (15.9,20.3)

N 257

If you assumed the standard deviationsgiven were known:

18.1o¢z0,01%1%$! 18.10 + (2.33)(0.955)! 18.10+2.23! (15.87,20.33)

&\ 257 #

¢) TheCl for pesistersis narower, because it is based on alarger sample. The
sample size makesthet critical valuealittle smaller, and the standad deviation of



the sampling distribution much smaller (0.955vs 2.17). If you assumed the
standard deviationsgiven were known popuation standard deviations you could
have computed the CI&in (a) and (b) with the z critical value (2.33) ingead. In
this case the sample size does not affect the critical value butit would still make
the standad deviation of the sampling distribution smaller.

d) Since theinterval in (a) givestheplausble values for u and thelower endpont
isgreater than 20, this suggests tha the mean nunber of hours worked per week
for nonpersistorsis greater than 20. Thisistruefor thezinterval aso.



