
A-74 APPENDIX C Answers 

24. a) Random sample; less than 10% of all high-school students; 
many more than 10 successes and 10 failures. 90% confidence 
interval for proportion who cheat: 72.9% to 75.1%. 

b) Based on this information, we are 90% confident that the pro-
portion of all high-school students who have cheated at least 
once on a test is between 72.9% and 75.1%. 

c) 90% of all such random samples will produce confidence in-
tervals that contain the true proportion of students who cheat. 

d) Wider. More confidence means a larger margin of error. 
25. a) Yes. 0.8(60) = 48, 0.2(60) = 12. Both are 10. 

b) 0.834 
c) Higher. Bigger sample means smaller standard deviation for P. 
d) Answers will vary. For n = 500, the probability is 0.997. 

26. a) Ho: Progress is on track, p = 0.20. HA: Progress is off track, 
p > 0.20. 

b) Random samples; less than 10% of all high-school students; 
many more than 10 failures and successes. 

c) 0.0008 
d) If the proportion were 20%, the probability of seeing a value 

as high as (or higher than) 23% in a random sample this large 
is about 0.0008. 

e) By 2006, the rate of cigarette smoking in high-school students 
was higher than the target of 20%. 

f) Type I 
27. a) 54.4 to 62.5% 

b) Based on this study, with 95% confidence the proportion of 
Crohn's disease patients who will respond favorable to inflix-
imab is between 54.4% and 62.5%. 

c) 95% of all such random samples will produce confidence 
intervals that contain the true proportion of patients who 
respond favorably. 

28. No. The probability of 30% or more is very small: 6.1 X 10-5. 
29. At least 423, assuming that p is near 50%. 
30. a) An experiment 

b) A one-sided test, since they are interested only in a decrease in 
percentage needing repairs. 

c) Deciding the additive reduces the number of repairs needed 
when there really is no difference. 

d) Deciding the additive makes no difference when it really does 
reduce the number of repairs needed. 

e) Type II 
f) Given that the two groups received roughly the same use and 

care, yes. They can't necessarily claim it will work for all cars, 
only cars similar to their fleet. 

31. a) Random sample (?); certainly less than 10% of all preemies 
and normal babies; more than 10 failures and successes in 
each group. 1.7% to 16.3% greater for normal-birth weight 
children. 

b) Since 0 is not in the interval, there is evidence that preemies 
have a lower high school graduation rate than children of nor-
mal birth weight. 

c) Type I, since we rejected the null hypothesis. 
32. a) We are 95% confident that between 11.6% and 16.4% of Texas 

children wear helmets when biking, roller skating, or skate-
boarding, based on these data. 

b) The data might not be a random sample. 
c) About 408, using the previous 14% as p. 

33. a) Ho: The computer is undamaged. HA: The computer is 
damaged. 

b) 20% of good PCs will be classified as damaged (bad), while all 
damaged PCs will be detected (good). 

c) 3 or more. d) 20% 
e) By switching to two or more as the rejection criterion, 7% of 

the good PCs will be misclassified, but only 10% of the bad 
ones will, increasing the power from 20% to 90%. 

34. a) Increase b) Decrease 

35. The null hypothesis is that Bush's disapproval proportion is 
66%-the Nixon benchmark. The one-tailed test has a z-value of 
-2.00, so the P-value is 0.0228. It looks like Bush's May 2007 rat-
ings were better than the Nixon benchmark low. 

36. The null hypothesis is that the percentage of students who attain 
a CPA of at least 3.5 remained 20% in 2000. The sample propor_ 
tion of 25% is more than four standard deviations above the hy-
pothesized rate, strong evidence the results are not due to chance. 
This may be an indication of grade inflation. 

37. a) The company is interested only in confirming that the athlete 
is well known. 

b) Type I: the company concludes that the athlete is well known, 
but that's not true. It offers an endorsement contract to some-
one who lacks name recognition. Type the company over-
looks a well-known athlete, missing the opportunity to signs 
potentially effective spokesperson. 

c) Type I would be more likely, Type U less likely. 
38. a) Although 27% of the people polled could identify her, her 

name recognition rate in the whole population could be less 
than the required 25%. 

b) Type II. c) Higher. 
39. I am 95% confident that the proportion of U.S. adults who favor 

nuclear energy is between 7 and 19 percentage points higher than 
the proportion who would accept a nuclear plant near their area. 

40. We're 95% confident that between 46% and 60% of anorexia pa-
tients will drop out of treatment programs. However, this wasn't 
a random sample of all patients; they were assigned a treatment 
rather than choosing one on their own, and they may have had 
different experiences if they were not part of an experiment. 

CHAPTER 23 

1. a) 1.74 b) 2.37 c) 0.0524 d) 0.0889 
2. a) 2.36 b) 2.62 c) 0.9829 d) 0.0381 
3. Shape becomes closer to Normal; center does not change; spread 

becomes narrower. 
4. The critical value becomes smaller, approaching 1.96. 
5. a) The confidence interval is for the population mean, not the 

individual cows in the study. 
b) The confidence interval is not for individual cows. 
c) We know the average gain in this study was 56 pounds! 
d) The average weight gain of all cows does not vary. It's what • 

we're trying to estimate. 
e) No. There is not a 95% chance for another sample to have an 

average weight gain between 45 and 67 pounds. There is a 
95% chance that another sample will have its average weight 
gain within two standard errors of the true mean. 

6. a) Nine out of 10 intervals will contain the true mean salary; 
different samples will produce different intervals. 

b) This is correct. 
c) The interval is for the population mean, not individual 

teachers. 
d) The interval is for the mean, not individual teachers. 
e) The interval addresses only Nevada teachers, not the entir 

country. 
7. a) No. A confidence interval is not about individuals in the 

population. 
b) No. It's not about individuals in the sample, either. 
c) No. We know the mean cost for students in the sample . 

$1196. 
d) No. A confidence interval is not about other sample rae 
e) Yes. A confidence interval estimates a population parr 

8. a) No. The confidence interval is not about the years hi In 
sample. 

b) No. The confidence interval does not predict what wiP-
happen in any one year. 
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0 No. The confidence interval was not based on a sample of 
days. 

co Yes. The confidence interval estimates the true mean. 
e) No. We know that the mean annual snowfall for the last 

century was 23. 
9. a) Based on this sample, we can say, with 95% confidence, that 

the mean pulse rate of adults is between 70.9 and 74.5 beats 
per minute. 

b) 1.8 beats per minute 
c) Larger 

10, a) Based on this sample, we can say, with 95% confidence, that 
the mean age at which babies begin to crawl is between 29.2 
and 31.8 weeks. 

b) 1.3 c) Smaller 
The assumptions and conditions for a t-interval are not met. 
The distribution is highly skewed to the right and there is a large 
outlier. 

12. The assumptions and conditions for a t-interval are not met. 
There is one cardholder who spent over $3,000,000 on his card. 
This made the standard deviation, and hence the SE, huge, 
resulting in a t-interval too wide to be useful. 

13. a) Yes. Randomly selected group; less than 10% of the popula-
tion; the histogram is not unimodal and symmetric, but it is 
not highly skewed and there are no outliers, so with a sample 
size of 52, the CLT says y is approximately Normal. 

b) (98.06, 98.51) degrees F 
c) We are 98% confident, based on the data, that the average 

body temperature for an adult is between 98.06°F and 98.51°F. 
d) 98% of all such random samples will produce intervals 

containing the true mean temperature. 
e) These data suggest that the true normal temperature is some-

what less than 98.6°F. 
14. a) The data are a representative sample of less than 10% of all 

days; n --= 44 is a large sample. 
b) ($122.20, $129.80) 
c) We are 90% confident the mean daily income for the parking 

garage is between $122.20 and $129.80, based on this sample. 
d) 90% of all such samples will produce intervals that contain the 

true mean daily fee. 
e) No. The interval is below $130. 

15. a) Narrower. A smaller margin of error, so less confident. 
b) Advantage: more chance of including the true value. Disad-

vantage: wider interval. 
c) Narrower; due to the larger sample, the SE will be smaller. 
d) About 252 

16. a) More chance the interval contains the true mean. 
b) The interval would be wider. 
c) More data would result in a narrower interval at same confi-

dence level. 
About 99 
(709.90, 80154) 
With 95% confidence, based on these data, the speed of light is 
between 299,709.9 and 299,802.5 km/sec. 
Normal model for the distribution, independent measure-
ments. These seem reasonable here, but it would be nice to see 
if the Nearly Normal Condition held for the data. 
7.9 km/sec 
Should be narrower. Different mean will change the center of 
the interval. Larger sample size and smaller standard devia-
tion will reduce the SE. Since the t-critical value is also 
smaller, the margin of error will be smaller. 
New interval: (836.72, 868.08) km/sec. This experiment is 
worse than the first, which included 710.5. This interval is 
considerably above that value. There may have been a bias in 
this experiment's measurements. 
Given no time trend, the monthly on-time departure rates 
should be independent. Though not a random sample, these  

months should be representative, and they're fewer than 10% 
of all months. The histogram looks unimodal, but slightly left-
skewed; not a concern with this large sample. 

b) 80.57 < ti,(OT Departure°/o) < 81.80 
c) We can be 90% confident that the interval from 80.57% to 

81.80% holds the true mean monthly percentage of on-time 
flight departures. 

20. a) Given no time trend, the monthly late-arrival rates should be 
independent. Though not a random sample, these months 
should be representative, and they're fewer than 10% of all 
months. The histogram looks mil-nodal and symmetric. 

b) 19.19 < µ(Late Arrival%) < 20.97 
c) We can be 99% confident that the interval from 19.19% to 

21.0% holds the true mean monthly percentage of late flight 
arrivals. 

21. The 95% confidence interval lies entirely above the 0.08 ppm 
limit, evidence that rrtirex contamination is too high and con-
sistent with rejecting the null. We used an upper-tail test, so the . 
P-value should therefore be smaller than 1(1 - 0.95) = 0.025, 
arid it was. 

22. The 90% confidence interval contains the 325 mg limit, so they can't 
assert that the mean sodium content is less than 325-consistent 
with not rejecting the null. They used a lower-tail test, so we'd 
expect the P-value to be more than 1(1 - 0.90) = 0.05, which 
it was. 

23. If in fact the mean cholesterol of pizza eaters does not indicate a 
health risk, then only 7 of every 100 samples would have mean 
cholesterol levels as high (or higher) as observed in this sample. 

24. If in fact this ball meets the velocity standard, then 34% of all 
samples of this size would have mean speeds at least as high as 
was recorded in this sample. 

25. a) Upper-tail. We want to show it will hold 500 pounds (or more) 
easily. 

b) They will decide the stands are safe when they're not. 
c) They will decide the stands are unsafe when they are in 

fact safe.. 
26. a) Two-sided. If they're too big, they won't fit through the vein. 

If they're too small, they probably won't work well. 
b) The catheters are rejected when in fact the diameters are fine, 

and the manufacturing process is needlessly stopped. 
c) Catheters that do not meet specifications are allowed to be 

produced and sold. 
27. a) Decrease a. This means a smaller chance of declaring the 

stands safe if they are not. 
b) The probability of correctly detecting that the stands are capa-

ble of holding more than 500 pounds. 
c) Decrease the standard deviation-probably costly. Increase the 

sample size-takes more time for testing and is costly. Increase 
a-more Type I errors. Increase the "design load" to be well 
above 500 pounds-again, costly. 

28. a) Increase 
b) The probability of correctly detecting deviations from 2 mm 

in diameter. 
c) Increase d) Increase the sample size or increase a. 

29. a) Ha: s 23.3; H A: ji > 23.3 
b) We have a random sample of the population. Population may 

not be normally distributed, as it would be easier to have a 
few much older men at their first marriage than some very 
young men. However, with a sample size of 40, y should be 
approximately Normal. We should check the histogram for 
severity of skewness and possible outliers. 

c)(y - 23.3)/(s/V-45) f39 d) 0.1447 
e) If the average age at first marriage is still 23.3 years, there is a 

14.5% chance of getting a sample mean of 24.2 years or older 
simply from natural sampling variation. 

f) We lack evidence that the average age at first marriage has 
increased from the mean of 23.3 years. 

d) 
17. a) 

b) 

c) 

18. a) 
b) 

c) 

19. a) 
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30. a) Ho: = 26; HA: < 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. 

c) (y - 26)/(4.83/V5Z) - to  d) 0.0789 
e) If the 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) y = 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 df for a one-sided P-value of 0.0203. 

34. a) He would have made a Type If 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. If the 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: = 125; HA: > 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) 287.3 < (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: = 8 mph vs. HA: > 8 mph with 1113 df 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 um„t ilBeef • 

2. Yes. The high P-value means that we lack evidence of a differ-
ence, so 0 is a possible value for um„t  Aseef• 

3. a) Plausible values of p.,A,1„t  - 1.1-Bee f 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 P-Top PPront 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. CI's based on other samples will also try to estimate, 

the true difference in population means; there's no reason t 

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 estimat 

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 studen, 

learn Math using the CPMP method will score, on aver 
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