
A-76 APPENDIX C Answers 

30. a) Ho: = 26; HA: p. < 26 
b) We have a representative sample, fewer than 10% of all trips, 

and a large enough sample that skewness should not be a 
problem. 
(P - 26)/(4.83/V)  - 
lithe average fuel economy is 26 mpg, the chance of obtaining 
a sample mean of 25.02 or less by natural sampling variation 
is 8%. 

f) Since 0.05 < P < 0.10, there is some evidence that the com-
pany may not be achieving the fuel economy goal. 

31. a) Probably a representative sample; the Nearly Normal Condi-
tion seems reasonable. (Show a Normal probability plot or 
histogram.) The histogram is nearly uniform, with no outliers 
or skewness. 

b) = 28.78,s = 0.40 c) (28.36, 29.21) grams 
d) Based on this sample, we are 95% confident the average 

weight of the content of Ruffles bags is between 28.36 and 
29.21 grams. 

e) The company is erring on the safe side, as it appears that, on 
average, it is putting in slightly more chips than stated. 

32. a) Probably a representative sample; the Nearly Normal Condi-
tion seems reasonable. (Show a Normal probability plot or 
histogram.) The data are fairly symmetric with no apparent 
outliers. 

b) = 28.98, s = 0.36 c) (28.61,29.36) grams 
d) With 95% confidence, the average weight of the content of 

Doritos bags is between 28.61 and 29.36 grams. 
e) The company is erring on the safe side, as it appears that, on 

average, it is putting in slightly more chips than stated. 
33. a) Type I; he mistakenly rejected the null hypothesis that 

p = 0.10 (or worse). 
b) Yes. These are a random sample of bags and the Nearly Normal 

Condition is met (Show a Normal probability plot or histogram.); 
t = -2.51 with 7 di for a one-sided P-value of 0.0203. 

34. a) He would have made a Type 11 error. 
b) No. We'll consider these races a representative sample, and 

the Nearly Normal Condition is met (Show your plot.); 
t = -0.7646 with 7 df for a one-sided P-value of 0.2347. 

35. a) Random sample; the Nearly Normal Condition seems reason-
able from a Normal probability plot. The histogram is roughly 
unimodal and symmetric with no outliers. (Show plot.) 

b) (1187.9,1288.4) chips 
c) Based on this sample, the mean number of chips in an 18-

ounce bag is between 1187.9 and 1288.4, with 95% confidence. 
The mean number of chips is clearly greater than 1000. How-
ever, if the claim is about individual bags, then it's not neces-
sarily true. lithe mean is 1188 and the SD deviation is near 94, 
then 2.5% of the bags will have fewer than 1000 chips, using 
the Normal model. If in fact the mean is 1288, the proportion 
below 1000 will be less than 0.1%, but the claim is still false. 

36. a) Random sample. Nearly Normal Condition is reasonable by 
examining a Normal probability plot. The histogram is 
roughly unimodal (although somewhat uniform) and sym-
metric with no outliers. (Show your plot.) 

b) (132.0, 183.7) calories 
c) The mean number of calories in a serving of vanilla yogurt is 

between 132 and 183.7, with 95% confidence. We conclude that 
the diet guide's claim of 120 calories is too low. 

37. a) The Normal probability plot is relatively straight, with one 
outlier at 93.8 sec. Without the outlier, the conditions seem to 
be met. The histogram is roughly unimodal and symmetric 
with no other outliers. (Show your plot.) 

b) t = -2.63, P-value = 0.0160. With the outlier included, we 
might conclude that the mean completion time for the maze is 
not 60 seconds; in fact, it is less. 

c) t = -4.46, P-value = 0.0003. Because the P-value is so small, 
we reject Ho. Without the outlier, we see strong evidence that  

the average completion time for the maze is less than 60 sec-
onds. The outlier here did not change the conclusion. 

d) The maze does not meet the "one-minute average" requirement. 
Both tests rejected a null hypothesis of a mean of 60 seconds. 

38. The data value of 102 feet is an outlier. When this is removed, the 
Normal probability plot is relatively straight. The Nearly Normal 
Condition seems satisfied. With the outlier removed, the his-
togram is roughly unimodal and symmetric with no other out-
liers. Ho: p.= 125; HA: p. > 125 feet. With the outlier eliminated, 
y-  = 128.89, t = 3.29, P-value = 0.01. With a P-value this low, we 
reject Ho. There is strong evidence to suggest that the tires will 
not bring the car to a complete stop within 125 feet. On the basis 
of these data, the company should not adopt the new tread pat-
tern. Only 2 out of the 10 data values were less than the desired 
125 feet, and 1 of these was an outlier. 

39. a) 2873 < µ(Drive Distance) <289.9 
b) These data are not a random sample of golfers. The top 

professionals are (unfortunately) not representative and were 
not selected at random. We might consider the 2006 data to 
represent the population of all professional golfers, past, 
present, and future. 

c) The data are means for each golfer, so they are less variable 
than if we looked at all the separate drives. 

40. a) The timeplot shows no pattern, so it seems that the measure-
ments are independent. Although this is not a random sample, 
an entire year is measured, so it is likely that we have repre-
sentative values. We certainly have fewer than 10% of all pos-
sible wind readings. Both the histogram and Normal probabil-
ity plot suggest near normality. 

b) Testing Ho: p, = 8 mph vs. HA: > 8 mph with 1113 di gives 
t = 0.1663 for a P-value of about 0.44. Even though the ob-
served mean wind speed is over 8 mph, I can't be confident 
that the true annual mean wind speed exceeds 8 mph. I would 
not recommend building a turbine at this site. 

CHAPTER 24 

1. Yes. The high P-value means that we lack evidence of a differ-
ence, so 0 is a possible value for meat  - ABeef 

2. Yes. The high P-value means that we lack evidence of a differ-
ence, so 0 is a possible value for meat  - laBeet 

3. a) Plausible values of ihMeat laBeef are all negative, so the mean 
fat content is probably higher for beef hot dogs. 

b) The difference is significant. c) 10% 
4. a) Plausible values of ATop P-Front are all negative, so the mean 

cycle time is probably higher for front-loading machines. 
b) The difference is significant. c) 2% 

5. a) False. The confidence interval is about means, not about 
individual hot dogs. 

b) False. The confidence interval is about means, not about 
individual hot dogs. 

c) True. 
d) False. Crs based on other samples will also try to estimate 

the true difference in population means; there's no reason to 

expect other samples to conform to this result. 
e) True. 

6. a) False. The confidence interval is about means, not about 

individual machines. 
b) False. The confidence interval is about means, not about 

individual machines. 

.;• 

c) False. CI's based on other samples will also try to estiroat 

the true difference in population means; there's no reaso 

expect other samples to conform to this result. 
d) True. e) True. 

7. a) 2.927 b) Larger 
c) Based on this sample, we are 95% confident that stud 

ra
 

learn Math using the CPMIP method will score, on ave 

c) 
e) 

d) 0.0789 



APPENDIX C Chapter 24 A-77 

?tit, 

the 
nal 

93, 
we 

3is 
t

Ore 

-

 

tple, 

os-
abil-

 

res 

iuld 

.ean 

ean 

to 

:o 

.rho 

between 5.57 and 11.43 points better on a test solving applied 
Algebra problems with a calculator than students who learn 
by traditional methods. 

d) Yes; 0 is not in the interval. 
8. a) Based on this sample, we are 90% confident that people who 

receive either no or only verbal information about the image 
in a stereogram will take between 0.55 and 5.47 seconds 
longer, on average, to report they saw the image than people 
who receive both verbal and visual information. 

b) Yes, since 0 is not in the interval. c) 2.46 
d) 90% of all random samples will produce intervals that contain 

the true value of the mean difference between the times for 
these two groups. 

e) Wider. More confidence means less precision. 
f) Possibly. The wider interval may contain 0. 

9. a) - grr 0 vs. HA: - /yr  0 0 
b) Yes. Groups are independent, though we don't know if stu-

dents were randomly assigned to the programs. Sample sizes 
are large, so CLT applies. 

c) If the means for the two programs are really equal, there is less 
than a 1 in 10,000 chance of seeing a difference as large as or 
larger than the observed difference just from natural sampling 
variation. 

d) On average, students who learn with the CPMP method do sig-
nificantly worse on Algebra tests that do not allow them to use 
calculators than students who learn by traditional methods. 

10. Ho: - i.LT 0; HA: - /IT 0 0.t = 1.406, df = 590.05, 
P-value = 0.1602. Because of the large P-value, we fail to reject 
Ho. Based on these samples, there is no evidence of a difference 
in mean scores on a test of word problems, whether students 
learned with CPMP or traditional methods. 

11. a) (1.36, 4.64) 
b) No; 5 minutes is beyond the high end of the interval. 

12. a) The mean rates are roughly equal, but females are more 
variable. 

b) Yes; boxplots look symmetric. 
c) (-3.025,3.275) d) Yes, 0 is in the interval. 

13. 
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Random sample-questionable, but probably representative, 
independent samples, less than 10% of all cereals; boxplot shows 
no outliers-not exactly symmetric, but these are reasonable 
sample sizes. Based on these samples, with 95% confidence, 
children's cereals average between 32.49% and 40.80% more 
sugar content than adult's cereals. 

14. a) Random sample (we assume), independent samples, 
histograms look unimodal and symmetric. 

145.0 115.0 125.0 135.0 

4000 BCE 

b) (1.88,6.66) mm  

c) These data provide evidence that mean maximum skull 
breadth in Egyptians in 200 B.C.E. was between 1.88 and 
6.66 mm larger than that in 4000 B.C.E. 

15. Ho: gN - ttc ---- 0 VS. HA: - > 0; t = 2.207;P-value = 
0.0168; df = 33.4. Because of the small P-value, we reject Ho. 
These data do suggest that new activities are better. The mean 
reading comprehension score for the group with new activities is 
significantly (at a = 0.05) higher than the mean score for the con-
trol group. 

16. a) Ho: auT., - = 0 vs. HA: ILL - ps 0 0 
b) Don't know if the streams were a random sample or whether 

they are less than 10% of all Adirondack streams. Boxplots 
show outliers and shale may be skewed (median is equal to 
Q1 or Q3), but samples are large. 

c) Based on these data, it appears that water flowing over lime-
stone is less acidic, on average, than water flowing over shale. 

17. a) 
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American National 

Both are unimodal and reasonably symmetric. 
b) Based on these data, the average number of runs in an 

American League stadium is between 9.36 and 10.23, with 
95% confidence. 

c) No. The boxplot indicates it isn't an outlier. 
d) We want to work directly with the average difference. The 

two separate confidence intervals do not answer questions 
about the difference. The difference has a different standard 
deviation, found by adding variances. 

18. a) Males: (18.67,20.11) pegs; females: (16.95,18.87) pegs. 
b) It suggests that there is no evidence of a difference, but the 

method is incorrect. 
c) (0.29,2.67) pegs 
d) There is evidence of a difference: Males do better, on average, 

by between 0.29 and 2.67 pegs (with 95% confidence). 
e) Two-sample inference 
f) If we examine the gap between the means using two separate 

confidence intervals, we are essentially adding the margins of 
error, which are based on standard deviations. To be correct, 
we must instead add variances. That's exactly what happens 
when we create the confidence interval for the difference in 
means-the proper approach. 

19. a) (-0.18,0.89) 
b) Based on these data, with 95% confidence, American League 

stadiums average between 0.18 fewer runs and 0.89 more runs 
per game than National League stadiums. 

c) No; 0 is in the interval. • 
20. a) Ho: fN - tts = 0 vs. HA: - itts 0 0. t = 6.47, dl = 53.49, 

P-value = 3.2 X 10-8. Because the P-value is low, we reject 
Ho. On the basis of these data, there is clear evidence that moo 
tality rates are different. The mean rate in the north is signifi-
cantly higher. 

b) It will raise y for the north, but from looking at the boxplots 
and the fact that the mean and median are nearly the same, it 
probably will not change the conclusion of the test. 

21. These are not two independent samples. These are before and 
after scores for the same individuals. 

22. These are before and after scores for the same individuals, not 
independent samples, so we cannot proceed. 
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23. a) These data do not provide evidence of a difference in ad recall 
between shows with sexual content and violent content. 

b) Ho: acts - = 0 VS. HA: - 0 0. t = -6.08 , df = 213.99, 
P-value = 5.5 X 10-9. Because the P-value is low, we reject Ho. 
These data suggest that ad recall between shows with sexual 
and neutral content is different; those who saw shows with 
neutral content had higher average recall. 

24. a) With 95% confidence, those who watch shows with violent 
content remembered an average of between 0.6 and 1.6 fewer 
brand names than those who saw shows with neutral content. 

b) If they want viewers to remember their brand, advise that 
they consider advertising in shows with neutral content in 
preference to those with violent content. Of course, costs of 
the ad should be considered. 

25. a) Ho: - pqs1 = 0 VS. HA: - /./,N 0 0. t = -7.21, df = 201.96, 
P-value = 1.1 X 10-11. Because of the very small P-value, we 
reject Ho. There is a significant difference in mean ad recall be-
tween shows with violent content and neutral content; view-
ers of shows with neutral content remember more brand 
names, on average. 

b) With 95% confidence, the average number of brand names re-
membered 24 hours later is between 1.45 and 2.41 higher for 
viewers of neutral content shows than for viewers of sexual 
content shows, based on these data. 

26. a) He would conclude that recall is higher 24 hours later. 
b) The samples are not independent. They are the same people 

asked at two different periods. 
c) The first inquiry might influence people. 
d) Use two different groups for each type of show. Interview one 

group immediately, the other 24 hours later. 
27. Ho: µbig  - µsmall  = 0 vs. HA: µbig  - µsmall  0; bowl size was 

assigned randomly; amount scooped by individuals and by the 
two groups should be independent. With 34.3 df, t = 2.104 and 
P-value = 0.0428. The low P-value leads us to reject the null 
hypothesis. There is evidence of a difference in the average amount 
of ice cream that people scoop when given a bigger bowl. 

28. Ho: iutumbler = 0 vs. HA: Atumbler auhighball 0  0; glass 
size was assigned randomly; amount poured by individuals and 
by the two groups should be independent. With 194 df, t = 7.71; 
P-value <0.001. The low P-value leads us to reject the null 
hypothesis and conclude that there is a difference in the amount 
of liquid that people pour, on average, when given a small wide 
tumbler as opposed to a tall narrow highball glass. 

29. a) The 95% confidence interval for the difference is (0.61,5.39). 
0 is not in the interval, so scores in 1996 were significantly higher. 
(Or the t, with more than 7500 df, is 2.459 for a P-value of 0.0070.) 

b) Since both samples were very large, there shouldn't be a dif-
ference in how certain you are, assuming conditions are met. 

30. a) The observed differences are too large to attribute to chance or 
natural sampling variation. 

b) Type I c) No. There may be many other factors. 
31. Independent Groups Assumption: The runners are different 

women, so the groups are independent. The Randomization Con-
dition is satisfied since the runners are selected at random for 
these heats. 
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Nearly Normal Condition: The boxplots show an outlier, but we 
will proceed and then redo the analysis with the outlier deleted. 
When we indude the outlier, t --- 0.035 with a two-sided P-value 
of 0.97. With the outlier deleted, t -= -1.14, with P = 0.2837. 
Either P-value is so large that we fail to reject the null hypothesis 
of equal means and conclude that there is no evidence of a differ-
ence in the mean times for runners in unseeded heats. 

32. Independent Groups Assumption: The swimmers in the two 
heats are different women, so the groups are independent. The 
histograms indicate the Nearly Normal Condition is satisfied. 

255 259 263 267 245 249 253 
Heat 2 Heat 5 

The Randomization Condition is not strictly satisfied since the 
swimmers are not selected at random, but if we can consider 
these heats to be representative of seeded heats, we may be able 
to generali7e the results. With t = 7.19 and a P-value less than 
0.001, we reject the null hypothesis of equal means. There is 
strong evidence to suggest that seeded swimming heats have 
different mean times. It appears that on average times were 
faster in heat 5. 

33. With t = -4.57 and a very low P-value of 0.0013, we reject the 
null hypothesis of equal mean velocities. There is strong evidence 
that golf balls hit off Stinger tees will have a higher mean initial 
velocity. 

34. With t = -9.70 and a P-value less than 0.0001, we reject the null 
hypothesis of equal mean distances. There is strong evidence that 
the mean distance traveled will be greater for golf balls hit off 
Stinger tees. We can be 95% confident that they'll travel an aver-
age of between 10.7 and 17.0 yards farther. 

35. a) We can be 95% confident that the interval 74.8 + 178.05 min-
utes includes the true difference in mean crossing times be-
tween men and women. Because the interval includes zero, 
we cannot be confident that there is any difference at all. 

b) Independence Assumption: There is no reason to believe that 
the swims are not independent or that the two groups are not 
independent of each other. 

Randomization Condition: The swimmers are not a random 
sample from any identifiable population, but they may be rep-

resentative of swimmers who tackle challenges such as this. 

Nearly Normal Condition: the boxplots show no outliers. The 

histograms are unimodal; the histogram for men is somewhat 

skewed to the right. (Show your graphs.) 
36. a) Ho: /.4A  - = 0 VS. HA: - > 0.t = -0.70 , df = 45 88.. 

P-value = 0.7563. Because the P-value is so large, we do not 

reject Ho. These data provide no evidence that listening to 

Mozart while studying is better than listening to rap. 

b) With 90% confidence, the average difference in score is be-

tween 0.189 and 5.351 objects more for those who listen to no 

music while studying, based on these samples. 
2000. 

37. a) Ho: - = 0 VS. HA: - < 0•t = -1.36,d-( 
P-value = 0.0945. Because the P-value is large, we fail to reje 

Ho. These data show no evidence of a difference in mean.n 

b) Didn't conclude any difference.

, 

ber of objects recalled between listening to rap or no music 
at 

1! 

52.50 



24 

23 

22 

21 

Robin Sparrow Wagtail 

Foster Species 

Ho: p — = 0 VS. HA: PS  — 0 0. 
t 1.641, df = 21.60, P-value = 0.115. 

Since P > 0.05, fail to reject Ho. There is no evidence of a 
difference in mean cuckoo egg length between robin and 
sparrow foster parents. 
Ho: PS  — tiw = 0 vs. HA: kis  —itw 0 0. 
t = 0.549, df = 26.86, P-value = 0.587. 

Since P > 0.05, fail to reject Ho. There is no evidence of a differ-
ence in mean cuckoo egg length between sparrow and wagtail 
foster parents. 

— pdw = 0 VS. H A: — 0 0. 
—1.012, df = 23.60, P-value = 0.322. 

Since P > 0.05, fail to reject I-10. There is no evidence of a differ-
ence in mean cuckoo egg length between robin and wagtail foster 
parents. 

In general, we should be wary of doing three t-tests on the same 
data. Our Type I error rate is not the same for doing three tests as 
it is for doing one test. However, because none of the tests 
showed significant differences, this is less of a concern here. 

CHAPTER 25 

1. a) Randomly assign 50 hens to each of the two kinds of feed. 
Compare production at the end of the month. 

b) Give all 100 hens the new feed for 2 weeks and the old food 
for 2 weeks, randomly selecting which feed the hens get first. 
Analyze the differences in production for all 100 hens. 

c) Matched pairs. Because hens vary in egg production, the 
matched-pairs design will control for that. 

2. a) Randomly assign half the volunteers to do the puzzles in a 
quiet room and half to do them with MTV on. Compare times. 

b) Randomly assign half the volunteers to do a puzzle in a quiet 
room and half to do a puzzle with MTV on. Then have each 
do a puzzle under the other condition. Look at the differences 
in completion times. 

c) Matched pairs. People vary in their ability to do crossword 
puzzles. 

3. a) Show the same people ads with and without sexual images, 
and record how many products they remember in each group. 
Randomly decide which ads a person sees first. Examine the 
differences for each person. 

b) Randomly divide volunteers into two groups. Show one 
group ads with sexual images and the other group ads with-
out. Compare how many products each group remembers. 

4. a) Select a random sample of freshmen. Weigh them when col-
lege starts in the fall and again when they leave for home in 
the spring. Examine the difference in weights. 

b) Weigh a random sample of freshmen as they enter college in 
the fall to determine their average weight. Repeat with a new 
sample of students at the end of the spring semester. Compare 
the mean weights of the two groups. 
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5. a) Matched pairs—same cities in different periods. 
b) There is a significant difference (P-value = 0.0244) in the labor 

force participation rate for women in these cities; women's 
participation seems to have increased between 1968 and 1972. 

6. a) Two-sample. Clouds are independent of one another. 
b) Based on these data, there is some evidence of a difference 

(P-value = 0.0538) in the amount of rain between seeded and 
unseeded clouds. 

7. a) Use the paired t-test because we have pairs of Fridays in 5 dif-
ferent months. Data from adjacent Fridays within a month 
may be more similar than data from randomly chosen Fridays. 

b) We conclude that there is evidence (P-value 0.0212) that the 
mean number of cars found on the M25 motorway on Friday 
the 13th is less than on the previous Friday. 

c) We don't know if these Friday pairs were selected at random. 
If these are the Fridays with the largest differences, this will 
affect our conclusion. The Nearly Normal Condition appears 
to be met by the differences, but the sample size is small. 

8. a) The paired t-test is appropriate since we have pairs of Fridays 
in 6 different months. Data from adjacent Fridays within a 
month may be more similar than data from randomly chosen 
Fridays. 

b) We conclude that there is evidence (P-value 0.0211) that the 
mean number of admissions to hospitals found on Friday the 
13th is more than on the previous Friday. 

c) We don't know if these Friday pairs were selected at random. 
Obviously, if these are the Fridays with the largest differ-
ences, this will affect our conclusion. The Nearly Normal 
Condition appears to be met by the differences, but the 
sample size is small. 

9. Adding variances requires that the variables be independent. These 
price quotes are for the same cars, so they are paired. Drivers 
quoted high insurance premiums by the local company will be 
likely to get a high rate from the online company, too. 

10. Adding variances requires that the variables be independent. 
The wind speeds were recorded at nearby sites, so they are likely 
to be both high or both low at the same time. 

11. a) The histogram—we care about differences in price. 
b) Insurance cost is based on risk, so drivers are likely to see 

similar quotes from each company, making the differences 
relatively smaller. 

c) The price quotes are paired; they were for a random sample 
of fewer than 10% of the agent's customers; the histogram of 
differences looks approximately Normal. 

12. a) The outliers are particularly windy days, but they were windy 
at both sites, making the difference in wind speeds less unusual. 

b) The histogram and summaries of the differences are more 
appropriate because these are paired observations and all we 
care about is which site was more windy. 

c) The wind measurements at the same times at two nearby sites 
are paired. We should be concerned that there might be a lack 
of independence from one time to the next, but the times were 
6 hours apart and the differences in speeds are likely to be inde-
pendent. Although the sample is not random, we can regard a 
sample this large as generally representative of wind speeds at 
these sites. The histogram of differences is unimodal, symmet-
ric, and bell-shaped. 

13. Ho: A(Local — Online) = 0 vs. HA: gLocal — Online) > 0; with 
9 df, t =- 0.83. With a high P-value of 0.215, we don't reject the 
null hypothesis. These data don't provide evidence that online 
premiums are lower, on average. 

14. Ho: /2(2 — 4) = 0 vs. HA: p,(2 — 4) 0; t = 2.667 with 1114 df. 
The P-value of 0.008 is very low, so we reject the null. There's 
strong evidence that the average wind speed is higher at site 2. 


	Page 1
	Page 2
	Page 3
	Page 4

