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(b) more than $1[}0 because the standard error wil bef -
larger than predicted. (¢) With a larger margin of error, the 4!
95% confidence interval is wider; thus, the probability that ﬁlez,;

- sample mean is within $100 of the population mean is less thaw! .o
0.95.




914 (a) Hy p =15 @) Hy p = 15 (©) "}Iﬂ: p>1s
(d) P-value ~ 0. The probability of obtaining a sample propor-

tion of 81 or more successes in 83 trials is essentially 0.




o

: s 948 (a) po= 22730 = 0.733;
se = \/ pg(l - po)m = \/o 50(1 - 0.50)/30 = 0.091;
z = (0.733 — 0.5)/0.091 = 2.56 (b) Area beyond z = 2.56 is
0.005, doubling to include both tails gives a P-value of 0.01. If
the f‘lHH hypothesis were true, the probability would be 0.01 of l‘
getting a test statistic at least as extreme as the value observed. i
-(c) 'E['he data must be categorical and obtained using random-
Jz?tlon, and the sample size must be large enough that the sam-
pling distribution is approximately normal. In this case, the data "
were obtained from a convenience sample which might not be
representative of the population.’

6,22 (a) Variable = whether or not one voted for Webb,
parameter = p = population proportion of Virginia votes for
‘Webb (b) Hg: p = 0.50; H,: p # 0.50; voting status for Webb is
categorical, the sample is random, the sample is large enough to

_ assume that the sampling distribution is approximately normal:
np = (2011)(0.5) = 15and n(l ~ p) = (2011)(0.5) = 15.

_ {¢) P-value = 0.92. Assuming p = 0.50, the probability of
obtaining a sample proportion where 50.1% or more of the

e voters voted for Webb or the other extreme, less than 49.9%
(since two sided aiternative) is about 92%. {d) Since the
P-value > 0.05, there is insufficient evidence to predict who e
won the election. A I
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e 25-year-old workers differs from 40 hours. _

e ain Aoy Mo

- e (a} The
_variable is the number of hours worked in the previous week
by male workers; the parameter is the population mean work
- week (in hours) for men. (b) Hy: g = 40; H,: o> 40,

popre = o Eevadus o 120 4 Mut apfboms
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(c) P-value =~ 0. The P-value is the probability of obtaining a E T

sample with a mean of 45.3 or more hours if the null hypothesis

were true. (d) Since the P-value is less than the significance
level of 0.01, there is sufficient evidence to reject the null
hypothesis and to conclude that the population mean work
week for men exceeds 40 hoursé
hours worked in the previous wes by workers aged 18-25;
parameter = the population mean work week (in hours) for

workers aged 18-25. (b) Hy: p2 = 40; H,: pp > 40, (¢) ¢ = —2.32, f e

the sample mean is 2.32 standard errors below the hypothe-
sized mean. (d) P-value = 0.02. The P-value is the probability
of obtaining a sample mean at least as far from 40 (in either
direction) as the observed sample mean of 37.8,if the null

(c} The P-value
of (1046 is smaller than 0.05, so we have enough evidence to
reject the null hypothesis. There is relatively strong evidence
that the wastewater limit is being exceeded. (d) If it would be
unusual to get a sample mean of 2000 if the population mean
were 1000, it would be even more unusual to get this sample
mean if the population mean were less than 1000,

sis and conclude that the population mean wl rk week for 18-

- @(h) Most of the data fall between 4 and 14. The sample

size is small 0 it we cannot tell too much from the plot, but

there is no evidence of severe non-normality. (c) (3) data are

quantitative, produced randomly; population distribution
approximately normal. (2) Hy: p=0H:p#03): =419
(4) P-value = 0.001 (5) Strong evidence against the null
hypothesis that family therapy has no effect.
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hypothesis were true. For e = 0.05, we reject the null hypothe- «ooomnior
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@(a) H Hyis g

rejected, we conclude that the defendant is guilty. (b) A Type I :
error would result in finding the defendant guilly when hefshe
is actually innocent. (¢) If we fail to reject Hy, the defendant is
found not guilty. (d) A Type II error would result in failing to
convict a defendant who is actually guilty.

9.50 fa) Detect prostate cancer when

there is none; results in treatment or further testing for patient |

who does not need it. (b} Fail to detect prostate cancer when it

is present; results in a patient not receiving needed care. ! e
(¢} Type II error. (d) The 2/3 refers to the probability that

someone does not have prostate cancer given that he received f

a positive result. The probability of a Type I error, refers to the
probability that someone will receive a positive result, given

that he does not have prostate cancer.
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. : . 9.79 (b) sufficient evidence to reject
null and conclude that the popuiation mean is not 0 (¢} 0.001;
.. we have strong evidence to conclude that the population mean
is positive. (d) 0.999; insufficient evidence to conclude that the

population mean is negative.



( 10.2:(a) dependent because both samples comsisted of the same
1010 adults (b) independent because the samples consist of dif- .

ferent adults -

w{19.34a) 0.07; the percentage apiﬁeared to have
icreased between 1993 and 2001. (b) 0.043; standard error is

standard deviation of sampling distribution of difference
between the sample proportions. (¢} {(—0.01, 0.15); it contains
zero, o it is plausible that there is no change between 1993 and
2005 in the population proportion of UW students who report-
ed binge drinking at least 3 times in the past 2 weeks. (d) data
are categorical (stated “getting drunk” vs. did not), samples are
independent and obtained randomly, sufficiently large sample
sizes.

3

@) 0282 -0.312= 0.070

3%) ( ste) 312 (0

(£> se=

) 0.07& 1,96 (0.043)
1 10.4 }a) 0. 042  there was a decline of about 4% in current

smokers between 1991 and 2003 (b} We can be 99% confident
that the population proportion for current smokers in 1991 is

for current smokers in 2003. (¢} categorical data, independent
samples that are obtained randomly, each sample is large
enough to have at least ten “successes” and ten “failures”

between .03 and 0.05 larger than the population proportion I—
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e R b e ke S ,mn,..«,.&.m,_va) 32.6 —_ 18.1 = 14‘5 (b) se = 0_257; IE;rg’e ‘N R

sample sizes {c) We can be 95% confident that the difference
between the population mean scores of women and men falls
between 13.9 and 15.1. Because zero is not in the interval, we
can conclude that the population mean for women is higher
than the population mean for men. (d) The data are quantita-
tive, both samples are independent and random, and there is
_approximately a normal population distribution for each group.
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S ---<10.2{))(—$14,05, $17.97). We can be 95% confident that .

{he difference between the population mean prices resuiting
from buy-it-now auctions and bidding only auctions falls
between —$14.05 and $17.97. Because zero is in the interval,

@j (a) Let group 1 represent the students who planned to go
. to graduate school and group 2 represent those who did not.
Then, ¥, = 11.67, 5; = 834, %, = 9.10 and 5, = 3.70. The sam-

- ple mean study time per week was higher for the students who

planned to go to graduate school, but the times were also much
- more variable for this group. (b) se = 2.16. If further random
samples of these sizes were obtained from these populations,

" the differences between the sample means would vary. The
standard deviation of these values would equal about 2.2. () A
95% confidence interval is (—1.9, 7.0). We are 95% confident
that the difference in the mean study time per week between

" the two groups is between —1.9 and 7.0 hours. Since 0 is con-

~ tained within this interval, we cannot conclude that the popula-
 tion mean study times differ for the two sroups.

) (— _ (10.38/(a) se = 1.025
) (—4.9, =0.7). We can be 95% confident Ea%fhe pol:}ula'cion5

m . .
fa;ailrll ft:llnffe.rence 1s between —4.9 and —0.7. Because 0 does not -;-
: 15 Interval, we can conclude that, on average, th '
al ly abused students had a lower poPUIa{i Tamily sate
sion t#an the non-abused students did. ;

_ (a) P-value
andom samples from t
- . ‘ ‘ WO
g oulis, POPUI&UODS have approximately normal distributions:
ROplf at.mn sta‘ndard deviations are equal, Normality assum )
tion is likely violated, but we’re using a 2-sided ;
ences are robust to that assumption, = )

= 0.011 (b) data are quantitative; 1.

test, so infer-

on mean family cohe-
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