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cgAFTER 22 

1.It's very unlikely that samples would show an observed differ-
ence this large if in fact there is no real difference in the propor-
tions of boys and girls who have used online social networks. 

2.If in fact there is no difference in the proportion of the population 
who get science news from the Internet and from TV, then it's not 
unusual to observe a difference of 1% by sampling. 

3, The ads may be working. If there had been no real change in name 
recognition, there'd be only about a 3% chance the percentage of 
voters who heard of this candidate would be at least this much 
higher in a different sample. 

4. There's no evidence of a change. Even if there's been no real 
change in public opinion, there's a 37% chance we'd see this 
much difference-or more-from one sample to another. 

5. The responses are not from two independent groups, but are 
from the same individuals. 

6. The 790 parents are a subset of the 935 parents, so the two groups 
are not independent. That violates the independence assumption. 

7. a) Stratified b) 6% higher among males c) 4% 
d) 
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e) Yes; a poll result showing little difference is only 1-2 standard 
deviations below the expected outcome. 

8. a) Stratified b) 2% higher among owners of Japanese cars 
c) 2.8% 
d) 
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e) Yes; a poll result showing greater satisfaction among owners 
of American cars (a negative difference) is less than one stan-
dard deviation below the expected outcome. 

9. a) Yes. Random sample; less than 10% of the population; samples 
are independent; more than 10 successes and failures in each 
sample. 

b) (0.055, 0.140) 
c) We are 95% confident, based on these samples, that the pro-

portion of American women age 65 and older who suffer from 
arthritis is between 5.5% and 14.0% more than the proportion 
of American men of the same age who suffer from arthritis. 

d) Yes; the entire interval lies above 0. 
10. a) Yes. Random sample; less than 10% of the population; samples 

are independent; more than 10 successes and failures in each. 
b) (0.024, 0.040) 
c) We are 95% confident, based on these samples, that the pro-

portion of 24-year-old American women who have graduated 
from high school is between 2.4% and 4.0% more than that of 
24-year-old American men. 

d) Yes; the entire interval lies above 0. 
11. a) 0.035 b) (0.356, 0.495) 

c) We are 95% confident, based on these data, that the proportion 
of pets with a malignant lymphoma in homes where herbi-
cides are used is between 35.6% and 49.5% higher than the 

• proportion of pets with lymphoma in homes where no pesti-
cides are used. 

12. a) 0.068 b) (0.116, 0.384) 
c) We are 95% confident, based on these data, that the proportion 

of patients who show improvement in carpal tunnel syndrome 
with surgery is between 11.6% and 38.4% more than the pro-
portion who show improvement with wrist splints. 

13. a) Yes, subjects were randomly divided into independent groups, 
and more than 10 successes and failures were observed in each 
group. 

b) (4.7%, 8.9%) 
c) Yes, we're 95% confident that the rate of infection is 5-9 per-

centage points lower. That's a meaningful reduction, consider-
ing the 20% infection rate among the unvaccinated kids. 

14. a) Yes, subjects were randomly divided into independent groups, 
and more than 10 successes and failures were observed in each 
group. 

b) (-20%,17%) 
c) No, because 0 is in the confidence interval. There's no evidence 

of any difference between Prozac and the placebo. 
15. a) Ho: pv - pNv 0, HA: pv - pNv < 0. 

b) Because 0 is not in the confidence interval, reject the null. There's 
evidence that the vaccine reduces the rate of ear infections. 

c) 2.5% d) Type I 
e) Babies would be given ineffective vaccinations. 

16. a) Ho: Pprozac Pplacebo =0,  HA: Pprozac Pplacebo > 0 
b) Because 0 is in the confidence interval, fail to reject the null. 

The data provide no evidence that Prozac is an effective treat-
ment for anorexia. 

c) 2.5% d) Type II 
e) We'd overlook a potentially helpful treatment. 

17. a) Prospective study 
b) Ho: Pi - p2  = 0; HA: P1  - p2  0 0 where pi is the proportion of 

students whose parents disapproved of smoking who became 
smokers and P2  is the proportion of students whose parents 
are lenient about smoking who became smokers. 

c) Yes. We assume the students were randomly selected; they are 
less than 10% of the population; samples are independent; at 
least 10 successes and failures in each sample. 

d) z = -1.17, P-value = 0.2422. These samples do not show evi-
dence that parental attitudes influence teens' decisions to smoke. 

e) If there is no difference in the proportions, there is about a 
24% chance of seeing the observed difference or larger by 
natural sampling variation. 

I) Type II 
18. a) Prospective study 

b) I-10: P1 - 192  = 0; HA: p - 7/2  < 0, where pi  is the proportion 
of people without depression who died within the 4 years and 
P2 is the proportion of depressed people who died within the 
same period. 

c) Yes. We assume the patients were representative; they are less 
than 10% of the population; samples are independent; at least 
10 successes and failures in each sample. 

d) z = -2.22,P-value = 0.0131. With a P-value this low, we 
reject Ho. This study indicates that the death rate for patients 
with heart disease who die within 4 years is less in non-
depressed patients than in depressed patients. 

e) If there is no difference in the proportions, we will see an 
observed difference this large or larger only about 1.3% of 
the time by natural sampling variation. 

f) Type I 
19. a) (-0.065,0.221) 

b) We are 95% confident that the proportion of teens whose 
parents disapprove of smoking who will eventually smoke 
is between 22.1% less and 6.5% more than for teens with 
parents who are lenient about smoking. 

c) 95% of all random samples will produce intervals that contain 
the true difference. 
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20. a) (0.004, 0.209) 
b) We are 95% confident, based on these data, that the proportion 

of heart disease patients who die within 4 years is between 
0.4% and 20.9% higher for depressed patients than for nonde-
pressed patients. 

c) 95% of all random samples will produce intervals that contain 
the true value. 

21. a) No; subjects weren't assigned to treatment groups. It's an ob-
servational study. 

b) H0:191  - p2  = 0; HA: P1  - p2  # 0. z = 3.56, P-value = 0.0004. 
With a P-value this low, we reject Ho. There is a significant 
difference in the clinic's effectiveness. Younger mothers have a 
higher birth rate than older mothers. Note that the Success/ 
Failure Condition is met based on the pooled estimate of p. 

c) We are 95% confident, based on these data, that the proportion 
of successful live births at the clinic is between 10.0% and 
27.8% higher for mothers under 38 than in those 38 and older. 
However, the Success/Failure Condition is not met for the 
older women, since # Successes < 10. We should be cautious 
in trusting this confidence interval. 

22. a) No; subjects weren't assigned to treatment groups. It's an 
observational study. 

b) Ho: P1  - p2  = 0; HA: p1  - P2>  0. z = 2.56, P-value = 0.005 
(with technology z = 2.71, P-value = 0.003). With a P-value 
this low we reject Ho. This study shows a significantly higher 
rate of low-weight babies born to mothers exposed to high 
levels of air pollution during pregnancy. 

c) We are 90% confident that the proportion of low-birth weight 
babies will be between 0.8% and 7.6% higher for mothers ex-
posed to high levels of air pollution than those who were not. 

23. a) Ho: - p2  = 0; HA: - p2  > 0.z = 1.18,P-value = 0.118. 
With P-value this high, we fail to reject Ho. These data do 
not show evidence of a decrease in the voter support for the 
candidate. 

b) TypelE 
24. a) Ho: pi  - p2  = 0; HA: P1-  p2 > 0. z = 0.78, P-value = 0.2166. 

With a P-value this high, we fail to reject Ho. There is no evi-
dence, based on this information, that men are more likely 
than women to make online purchases of books. 

b) Type c) (-0.04,0.11) 
d) With 95% confidence we estimate that the proportion of men 

who buy books online could be 4 percentage points lower 
than women, or up to 11 percentage points higher. 

25. a) Ho: - Pz = 0; HA: P1 - p2 0. z = -0.39, P-value = 0.6951. 
With a P-value this high, we fail to reject Ho. There is no evi-
dence of racial differences in the likelihood of multiple births, 
based on these data. 

b) Type 11 
26. a) Ho: /91  - p2  = 0; HA: p1  - P2>  0. z = 0.24, P-value 0.4068. 

With a P-value this high, we fail to reject Ho. These data do 
not suggest that mammograms are effective in reducing breast 
cancer deaths. 

b) Type 11 
27. a) We are 95% confident, that between 67.0% and 83.0% of 

patients with joint pain will find medication A effective. 
b) We are 95% confident, that between 51.9% and 70.3% of 

patients with joint pain will find medication B effective. 
c) Yes, they overlap. This might indicate no difference in the 

effectiveness of the medications. (Not a proper test.) 
d) We are 95% confident that the proportion of patients with joint 

pain who will find medication A effective is between 1.7% and 
26.1% higher than the proportion who will find medication B 
effective. 

e) No. There is a difference in the effectiveness of the medications. 
To estimate the variability in the difference of proportions, we 
must add variances. The two one-sample intervals do not. The 
two-sample method is the correct approach. 

28. a) We are 95% confident, based on the data, that between 47.5% 
and 56.5% of male voters will vote for the candidate. 

b) We are 95% confident, based on the data, that between 40.7% 
and 49.3% of female voters will vote for the candidate. 

c) Yes, they overlap. There appears to be no discernible gender 
gap, but this is not the proper approach. 

d) We are 95% confident, that the proportion of men who will 
vote for the candidate is between 0.8% and 13.2% higher than 
the proportion of female voters who will vote for him. 

e) No. There is a gender gap. 
I) To estimate the variability in the difference of proportions, we 

must add variances. The two one-sample intervals do not. The 
two-sample method is the correct approach. 

29. The conditions are satisfied to test Ho: pyoung = Potd against 
HA: pyoung  > poid. The one-sided P-value is 0.0619, so we may 
reject the null hypothesis. Although the evidence is not strong, 
Time may be justified in saying that younger men are more com-
fortable discussing personal problems. 

30. The conditions are met to test the hypothesis that public and 
private colleges have the same retention rates. The two-sided 
P-value is 0.1996, too high to reject the null. We don't have evi-
dence of an overall difference. 

31. Yes. With a low P-value of 0.003, reject the null hypothesis of no 
difference. There's evidence of an increase in the proportion of 
parents checking the Web sites visited by their teens. 

32. No. Based on a high P-value of 0.11, fail to reject the hypothesis 
that there's no age-based difference in computer gaming among 
teenage boys. 

PART V REVIEW 

1. Ho: There is no difference in cancer rates, p1  - 192  = 0. HA: The 
cancer rate in those who use the herb is higher, pi  - P2> 0. 

2. a) Yes, 0.08 x 325 = 26, so we expect more than 10 successes 
and more than 10 failures. 

b) = 0.08, cr = 0.015 
c) 30 

20 

10 

0.035 0.050 0.065 0.080 0.095 0.110 0.125 

d) There is about a 68% chance of observing between 6.5% 
and 9.5% of colorblind males in a class of this size and a 95° 

chance of having between 5% and 11% colorblind males. - 
Almost all classes of this size will have a percentage betwe 

3.5% and 12.5% colorblind males. 
3. a) 10.29 

b) Not really. The z-score is -1.11. Not any evidence to sugge 

that the proportion for Monday is low. 
c) Yes. The z-score is 2.26 with a P-value of 0.024 (two=sided) 

d) Some births are scheduled for the convenience of the doc 

and/or the mother. 
4. a) No. There is always natural sampling variation. 

b) 47.6% and 53.8% (using 1.96 SDs). 
c) We can't use a Normal model; we expect only 4 "succegs 

d) Less. Proportions farther from 0.5 have smaller standar 

deviations. 
5. a) Ho:pj  = 0.40; HA: < 0.40 

b) Random sample; less than 10% of all California gas ptire, '' 
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