
show some evidence that the rate of twins born to teenage girls at 
this  hospital is less than the national rate of 3%. It is not clear 
whether this can be generalind to all teenagers. 

22, p = 0.50; HA: p > 0.50. Results of one game should not 
affect another, so games are independent; data are all results for 
one season, which should be representative of all seasons; 
sample is less than 10% of all games; (0.50)(240) 10; 
(0,50)(240) 10. z = 2.07; P-value = 0.02. With a P-value this 
low, reject Ho. These data show strong evidence that the home 
team does have an advantage; they win more than 50% of games 
at home. 

23.Ho: p = 0.25; HA: p > 0.25. SRS; sample is less than 10% of all po-

 

tential subscribers; (0.25)(500) 10; (0.75)(500) 10. z = 1.24; 
p-value = 0.1076. The P-value is high, so do not reject Ho. These 
data do not show that more than 25% of current readers would 
subscribe; the company should not go ahead with the WebZine 
on the basis of these data. 

24.Ho: p = 0.92; HA: p < 0.92. Seeds in a single packet may not be 
independent of each other. This is a cluster sample of all seeds in 
the packet. We may view this cluster as representative of all year-
old seeds, in which case the sample is less than 10% of all seeds; 
(0.92)(200) 10; (0.08)(200) 10. z = -3.39; P-value = 0.0004 
Because the P-value is very low, we reject Ho. There is strong evi-
dence that these seeds have lost viability; their germination rate 
is less than 92%. 

25.Ho: p = 0.40; HA: p < 0.40. Data are for all executives in this com-
pany and may not be able to be generalized to all companies; 
(0.40)(43) 10;(0.60)(43) 10.z = -1.31;P-value = 0.0955. 
Because the P-value is high, we fail to reject Ho. These data do 
not show that the proportion of women executives is less than 
the 40% of women in the company in general. 

26.Ho: p = 0.19; HA: p < 0.19. P = 0.125.z = -1.41; 
P-value = 0.0793. Because the P-value is high, we fail to reject Ho. 
These data do not show convincing evidence that Hispanics are 
represented in the jury pool at less than their 19% proportion in 
the population in general, but the data do indicate that the per-
centage is below what was expected. 

27.Ho: p = 0.103; HA: p > 0.103. p = 0.118;z = 2.06; P-value = 0.02. 
Because the P-value is low, we reject Ho. These data provide 
evidence that the dropout rate has increased. 

28.Ho: p = 0.15; HA: p > 0.154 0.25;z 2.80; P-value = 0.0026. 
The 95% confidence interval is (0.165,0.335). We must assume 
that the trees sampled are an SRS of the trees in the area and are 
less than 10% of all trees in the forest. The results are general17-
able only to the Hopkins forest (or nearby if the forest is viewed 
as representative). Because the P-value is so low, we reject Ho. 
There is strong evidence that the proportion of trees damaged by 
acid rain in the Hopkins forest is higher than the 15% average for 
the Northeast. 

29. Ho: p = 0.90; HA: p < 0.90. p = 0.844; z = -2.05; 
P-value = 0,0201. Because the P-value is so low, we reject Ho. 
There is strong evidence that the actual rate at which passengers 
with lost luggage are reunited with it within 24 hours is less than 
the 90% claimed by the airline. 

30.Ho: p = 0.40; HA: p > 0.40. P = 0.431;z = 1.29;P-value = 0.0977 
Because the P-value is high, we fail to reject Ho. These data do 
not show that at least 40% of the public recognizes the brand; 
I would not recommend they continue to advertise during Super 
Bowls on the basis of these data. 

31. a) Yes; assuming this sample to be a typical group of people, 
P 0.0008. This cancer rate is very unusual. 

b) No, this group of people may be atypical for reasons that have 
nothing to do with the radiation. 

32.No; the P-value of 0.47 indicates that her school's results could be 
explained by random variation (sampling error). 
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CHAPTER 21 

1. a) Two sided. Let p be the percentage of students who prefer Diet 
Pepsi. Ho: p = 0.5 vs. HA: p # 0.5 

b) One sided. Let p be the percentage of teenagers who prefer the 
new formulation. Ho: p 0.5 vs. HA: p> 0.5 

c) One sided. Let p be the percentage of people who intend to 
vote for the override. Ho: p = 2/3 vs. HA: p > 2/3, 

d) Two sided. Let p be the percentage of days that the market 
goes up. Ho: p = 0.5 vs. HA: p # 0.5 

2. a) Two sided. Let p be the percentage of students who prefer 
plastic. Ho: p = 0.5 vs. HA: p 0.5 

b) Two sided. Let p be the percentage of juniors applying for 
study abroad. Ho: p = 0.1 vs. HA: p 0 0.1 

c) One sided. Let p be the percentage of people who experience 
relief. Ho: p = 0.22 vs. HA: p > 0.22 

d) One sided. Let p be the percentage of hard drives that pass the 
test the first time. Ho: p = 0.6 vs. HA: p > 0.6 

3. If there is no difference in effectiveness, the chance of seeing an 
observed difference this large or larger is 4.7% by natural sam-
pling variation. 

4. If harsher penalties and ad campaigns have made no difference 
in seat-belt use, there is a 17% chance of seeing an observed dif-
ference this large or larger by natural sampling variation. 

5. cr = 0.10: Yes. The P-value is less than 0.05, so it's less than 0.10. 
But to reject Ho at a = 0.01, the P-value must be below 0.01, 
which isn't necessarily the case. 

6. At a = 0.10, they reach the same decision only if the P-value is 
> 0.10. We know only that it's > 0.05. But we know that it's 
> 0.01, so at a = 0.01, they reach the same decision. 

7. a) There is only a 1.1% chance of seeing a sample proportion as 
low as 89.4% vaccinated by natural sampling variation if 90`/0 
have really been vaccinated. 

b) We conclude that p is below 0.9, but a 95% confidence interval 
would suggest that the true proportion is between (0.889, 
0.899). Most likely, a decrease from 90% to 89.9% would not be 
considered important. On the other hand, with 1,000,000 chil-
dren a year vaccinated, even 0.1% represents about 1000 
kids-so this may very well be important. 

8. a) There is only a 2.3% chance of seeing a sample proportion of 
15.1% (or less) of students not attaining grade level by natural 
sampling variation if 15.9% is the true population value. 

b) Under old methods, 1352 students would not be expected to 
read at grade level. With the new program, 1284 did not. This 
is only a decrease of 68 students. It would depend on the costs 
of switching to the new program. 

9. a) (1.9%, 4.1%) 
b) Because 5% is not in the interval, there is strong evidence that 

fewer than 5% of all men use work as their primary measure 
of success. 

c) a = 0.01; it's a lower-tail test based on a 98% confidence 
interval. 

10. a) (0.498, 0.622); we are 95% confident that the true proportion of 
heads is between 49.8% and 62.2%. 

b) No; 0.50 is within the confidence interval, so it's a plausible 
value for the proportion of heads. 

c) a = 0.05; it's a two-tailed test based on a 95% confidence 
interval. 

11. a) (0.274,0.327) 
b) Since 0.27 is not in the confidence interval, we reject the 

hypothesis that p = 0.27 
12. a) (19.0%, 25.1%) 

b) Since the confidence interval extends well below 25%, we 
can't be sure that over 25% of men are stay-at-home dads. The 
company should not buy the ads. 

c) Yes, 25% is in the interval. It's a plausible value, but we can 
never prove that the null hypothesis is true. 
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13. a) The Success/Failure Condition is violated: only 5 pups had 
dysplasia. 

b) We are 95% confident that between 5% and 26% of puppies 
will show signs of hip dysplasia at the age of 6 months. 

14. a) The Success/Failure Condition is violated: only 8 people 
weren't home team fans. 

b) We can be 95% confident that between 81% and 95% of the 
people attending the game are fans of the home team. 

15. a) Type ll error b) Type I error 
c) By making it easier to get the loan, the bank has reduced the 

alpha level. 
d) The risk of a Type I error is decreased and the risk of a Type II 

error is increased. 
16. a) Type U error b) Type I error 

c) Lower alpha: It takes more evidence to classify the e-mail as 
spam. 

d) The risk of a Type I error is decreased and the risk of a Type II 
error is increased. 

17. a) Power is the probability that the bank denies a loan that 
would not have been repaid. 

b) Raise the cutoff score. 
c) A larger number of trustworthy people would be denied 

credit, and the bank would miss the opportunity to collect 
interest on those loans. 

18. a) Power is the probability the filter spots spam. 
b) Lower the cutoff score. 
c) More real messages would end up in the junk mailbox. 

19. a) The null is that the level of home ownership remains the 
same. The alternative is that it rises. 

b) The city concludes that home ownership is on the rise, but in 
fact the tax breaks don't help. 

c) The city abandons the tax breaks, but they were helping. 
d) A Type I error causes the city to forego tax revenue, while a 

Type II error withdraws help from those who might have oth-
erwise been able to buy a home. 

e) The power of the test is the city's ability to detect an actual in-
crease in home ownership. 

20. a) The null hypothesis is that a person is healthy (there is no 
parameter here). The alternative is that the person has 
Alzheimer's disease. 

b) A Type I error is a false positive-deciding a person has 
Alzheimer's disease when he or she doesn't. 

c) A Type II error is a false negative-failing to diagnose 
Alzheimer's disease when the person has it. 

d) A Type I error would require more testing, resulting in time 
and money lost. A Type If error would mean that the person 
did not receive the treatment he or she needed. A Type U error 
is much worse. 

e) The power is 1 - P(Type II error) = 1 - 0.08 = 0.92 
21. a) It is decided that the shop is not meeting standards when it is. 

b) The shop is certified as meeting standards when it is not. 
c) Type I d) Type II 

22. a) Deciding there has been an increase in defective items when 
there has not. 

b) Deciding the number of defectives is small when it has 
increased. 

c) Probably Type II, depending on the costs of shutting the line 
down. Generally, because of warranty costs and lost customer 
loyalty, defects that are caught in the factory are much cheaper 
to fix than defects found after items are sold. 

d) Type II 
23. a) The probability of detecting a shop that is not meeting 

standards. 
b) 40 cars. Larger n. c) 10%. More chance to reject Ho. 
d) A lot. Larger differences are easier to detect. 

24. a) The probability of deciding there are too many defectives 
when this is true. 

b) Advantage: More power. Disadvantage: More work testing. 
c) Advantage: Smaller Type I error chance. Disadvantage: Less 

power. 
d) Increases because the effect size increases. 

25. a) One-tailed. The company wouldn't be sued if "too many" uti-

 

norities were hired. 
b) Deciding the company is discriminating when it is not. 
c) Deciding the company is not discriminating when it is. 
d) The probability of correctly detecting actual discrimination. 
e) Increases power. f) Lower, since n is smaller. 

26. a) One-tailed because we are interested only in whether the new 
design is more visible. If it's less visible, we don't care how 
much less visible it is. 

b) Deciding that new signs are more visible when they are not. 
c) Failing to decide that new signs are more visible when 

they are. 
d) Ability (probability) to detect that a more visible sign works. 

e) reject

 

t will d
o
ecrease power, because you'll need more evidence  to 

e H  
f) It will decrease power because it will make the SD larger. 

27. a) One-tailed. Software is supposed to decrease the dropout rate. ' 
b) Ho: p = 0.13; HA: p < 0.13 
c) He buys the software when it doesn't help students. 
d) He doesn't buy the software when it does help students. 
e) The probability of correctly deciding the software is helpful. 

28. a) Ho: p = 0.20; HA: p > 0.20 
b) The company wants more "proof" the ad is effective before 

deciding it is. 
c) The probability of correctly deciding that more than 20% have 

heard the ad and recognize the product when it's true. 
d) 10%. More chance to reject Ho. 
e) Lower. Larger n has more power arid smaller Type II error 

probability. 
29. a) z = -3.21, p = 0.0007. The change is statistically significant. A 

95% confidence interval is (2.3%, 8.5%). This is clearly lower 
than 13%. If the cost of the software justifies it, the professor 
should consider buying the software. 

b) The chance of observing 11 or fewer dropouts in a class of 203 
is only 0.07% if the dropout rate is really 13%. 

30. a) z = 1.33, p = 0.0923. The company should not renew the 
contract. 

b) There is a 9.23% chance of having 133 or more of 600 people 
a random sample remember the ad if in fact no more than 20° 

of people do. 
31. a) HA: p = 0.30, where p is the probability of heads 

b) Reject the null hypothesis if the coin comes up tails--
otherwise fail to reject. 

c) P(tails given the null hypothesis) = 0.1 = a. 
d) P(tails given the alternative hypothesis) = power = 0.70 

e) Spin the coin more than once and base the decision on the 

sample proportion of heads. 
32. a) The null hypothesis is that the drive is good (p 0.96). Th 

alternative is that it is bad; (p = 0.35), where p is the prob 

ity of passing the test. 
b) Reject the null hypothesis if the computer fails the test-

otherwise fail to reject. 
c) P (fails test given the null hypothesis) 0.04 a. 

d) P(fails test given the alternative hypothesis) ---- power 

33. a) 0.0464 b) Type I c) 37.6% 
d) Increase the number of shots. Or keep the number of sh 

10, but increase alpha by declaring that 8,9, or 10 will 

deemed as having improved. 
34. a) 0.0464 b) Type I c) 0.6242 

d) Increase the number of pieces tested, or keep the rqw 

pieces tested at 10, but increase the number of "accep 

broken pieces" from 1 to 2. 

1.! 
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