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d) The distribution of the original data is nearly unimodal and 
symmetric, so it doesn't take a very large sample size for the 
distribution of sample means to be approximately Normal. 

32. a) 

n 
Observed 

mean 
Theoretical 

mean 
Observed 
st. dev. 

Theoretical 
St. dev. 

30 10,251.73 10,307.31 3359.64 3279.88 
50 10,343.93 10,307.31 2483.84 2540.58 

100 10329.94 10,30731 1779.18 179646 
ZOO 10,340.37 10,307.31 1260.79 1270.29 

b) They are all reasonably close to what we would expect. 
c) All the sampling distributions are still quite skewed, with the 

possible exception of the sampling distribution for n = 200, 
which is still somewhat skewed. 

d) The distribution of the data is strongly skewed, so it will take 
a very large sample size before the sampling distribution of 
the mean is approximately normal. 

33. 

3.19 3.26 3.33 3.40 3.47 354 3.61 
Mean GPA 

Normal, j.i = 3.4, a = 0.07. We assume that the students are ran-
domly assigned to the seminars and represent less than 10% of all 
possible students, and that individual's GPAs are independent of 
one another. 

34. 

122 128 134 140 146 152 158 
Mean Value ($1000) 

35. a) As the CLT predicts, there is more variability in the smaller 
outlets. 

b) If the lottery is random, all outlets are equally likely to sell 
winning tickets. 

36. The standard deviation of the sampling distribution model for 

the mean is 
-0 
-
a

. So cities in which the average is based on a 
71 

smaller number of drivers will have greater variation in their 
averages and will be more likely to be both safest and least safe. 

37. a) 21.1% b) 276.8 days or more 
c) N(266, 2.07) d) 0.002 

38. a) 13.7% b) 31.9" 
c) N(35.4, 2.1) d) 0.005 

39. a) There are more premature births than very long pregnancies. 
Modern practice of medicine stops pregnancies at about 
2 weeks past normal due date. 

b) Parts (a) and (b)-yes-we can't use Normal model if it's very 
skewed. Part (c)-no-CLT guarantees a Normal model for 
this large sample size. 

40. a) Some people work far longer than the mean +2 or 3 SDs. 
b) The CLT says y is approximately Normal for large sample 

sizes, but not for samples of size 1 (individuals). 
41. a) µ -= $2.00, a = $3.61 

b) p, = $4.00, a = $5.10 
c) 0.191. Model is N(80, 

42. a) Amount won 
22.83). 

40 0 -10 
P(amount won) 1/6 5/36 25/36 

b) p. = -$0.28, = $18.33 c) p, = -$1.40, o-  = $40.99 
d) 0.56  

43. a) p, = 2.859, a = 1.324 
b) No. The score distribution in the sample should resemble that 

in the population, somewhat uniform for scores 1-4 and about 
half as many 5's. 

c) Approximately N(2.859, 1324) 

44. a) pt, = $137.50, o-  = $148.56 
b) No. These 50 members will probably make donations typical 

of the current member population, and that's skewed to the 
right. 

c) Approximately N(137.5, 
148.56) 

45. About 20%, based on N(2.859, 0.167). 
46. Nearly 99%, based on N(137.5, 16.61). 
47. a) N(2.9, 0.045) b) 0.0131 c) 2.97 gm/mi 
48. a) 0.0478 b) 0.863 c) 0.0019 d) Essentially 0 
49. a) Can't use a Normal model to estimate probabilities. The 

distribution is skewed right-not Normal. 
b) 4 is probably not a large enough sample to say the average 

follows the Normal model. 
c) No. This is 3.16 SDs above the mean. 

50. a) Can't use a Normal model to estimate probabilities. The 
distribution is skewed right-not Normal. 

b) Probably not. 10 is not a large sample. It depends on the 
amount of skewness of the distribution. 

c) No. With 50 customers, y is N(32, 2.83). The probability is 
0.0023. 

51. a) 0.0003. Model is N(384, 34.15). b) $427.77 or more. 
52. a) 0.482. Model is N(9984, 353.27). b) $9531.27 or less. 
53. a) 0.734 

b) 0.652. Model is N(10, 12.81). 
c) 0.193. Model is N(120, 5.774). 
d) 0.751. Model is N(10, 7.394). 

54. a) 0.309 
b) 0.696. Model is N(4, 7.810). 
c) 0.037. Model is N(43, 1.118). 
d) 0.325. Model is N(4, 2.202). 

CHAPTER 19 

1. She believes the true proportion is within 4% of her estimate, 
with some (probably 95%) degree of confidence. 

2. He believes the true proportion is within 3% of his estimate, WI 

some (probably 95%) degree of confidence. 
3. a) Population-all cars; sample-those actually stopped at the 

checkpoint; p-proportion of all cars with safety probles; 
p-proportion actually seen with safety problems (10.4%);if 
sample (a cluster sample) is representative, then the method 
of this chapter will apply. 

b) Population-general public; sample-those who logged o 4 

the Web site; p-population proportion of those who favo 

prayer in school; P-proportion of those who voted in the', 01 

who favored prayer in school (81.1%); can't use metho0 

this chapter-sample is biased and nonrandom. 
c) Population-parents at the school; sample-those who 

turned the questionnaire; p-proportion of all parents IP 
favor uniforms; p-proportion of respondents who favo 

forms (60%); should not use methods of this chapter, sin 

SRS (possible non-response bias). 
d) Population-students at the college; sample--the 163 

dents who entered that year; p-proportion of all stud 

who will graduate on time; P-proportion of that yea,r 

. 

, 
dents who graduate on time (85.0%); can use methods 

chapter if that year's students (a cluster sample) are 

a representative sample of all possible students at th_e 

4. a) Population-people who recently bought new car. 
167 people surveyed; p-proportion of all new cark:

 
b, 



APPENDIX C Chapter 19 A-67 

are dissatisfied with the salesperson; P--proportion of those 
surveyed who are unsatisfied (3%); can't use methods of this 
chapter because only 5 people were dissatisfied. 

b)Population-college students; samp1e-2883 students who 
were asked about cell phones; p-proportion of college stu-
dents with cell phones; 13-proportion of those asked who 
have cell phones (8.4%); use methods of this chapter with 
caution-students entering the football stadium may not 
reflect all students. 

c)Population-potato plants in the United States; sample-
240 plants checked; p-proportion of all plants in the field 
with blight; fl-proportion of the 240 plants checked with 
blight (2.9%); can't use methods of this chapter-fewer than 
10 "successes." 

d)Population-employees at the company; sample-all employ-
ees that year; p-proportion of all employees who will have an 
injury on the job in a year; P-proportion of that year's em-
ployees with an injury (3.9%); can use methods of this chapter 
if that year's employees are viewed as a random sample of all 
possible employees. 

5. a) Not correct. This implies certainty. 
b)Not correct. Different samples will give different results. Many 

fewer than 95% will have 88% on-time orders. 
c)Not correct. The interval is about the population proportion, 

not the sample proportion in different samples. 
d)Not correct. In this sample, we know 88% arrived on time. 
e) Not correct. The interval is about the parameter, not the days. 

6. a) Not correct. The interval is about the proportion of heads, not 
individual coins. 

b) Not correct. We know in this sample that 56% of the spins 
were heads. 

c) Correct. 
d) Not correct. The interval is about the proportion of heads, not 

about individual spins. 
e) Not correct. The interval is about the proportion of heads, not 

about the percentage of euros. 
7. a) False b) True c) True d) False 
8. a) True b) True c) True d) True 
9. On the basis of this sample, we are 90% confident that the pro-

portion of Japanese cars is between 29.9% and 47.0%. 
10. On the basis of this sample, we are 95% confident that the pro-

portion of paroles granted by the Nebraska Board of Parole is 
between 56.1% and 62.5%. 

U. a) (0.798, 0.863) 
b) We're 95% confident that between 80% and 86% of all broiler 

chicken sold in U.S. food stores is infected with Campylobacter. 
c) The size of the population is irrelevant. If Consumer Reports 

had a random sample, 95% of intervals generated by studies 
like this will capture the true contamination level. 

12. a) It's not clear how the sample was chosen, but coming from many 
stores in 23 states, it may be representative of all broiler chicken 
sold. And it's important that the researchers kept the chicken 
samples separated. The sample was far less than 10% of the pop-
ulation. There were 79 successes and 446 failures, both at least 10, 

b) (0.12, 0.18) 
c) We're 95% confident that between 12% and 18% of all broiler 

chicken sold in U.S. food stores is infected with Salmonella. 
13. a) 0.025 

b) We're 90% confident that this poll's estimate is within ±2.5% 
of the true proportion of people who are baseball fans. 

c) Larger. To be more certain, we must be less precise. 
d) 0.039 e) less confidence 
f) No evidence of change; given the margin of error, 0.37 is a 

plausible value for 2007 as well. 
14. a) 1.9% (0.019) 

b) The pollsters are 95% confident that the true proportion of 
adults who approve of attempts to clone humans is within 
1.9% of the estimated 11%. 

c) Smaller. Less confidence allows a narrower interval. 
d)1.6% e) Larger 

15. a) (0.0465,0.0491). The assumptions and conditions for construct-
ing a confidence interval are satisfied. 

b) The confidence interval gives the set of plausible values (with 
95% confidence). Since 0.05 is outside the interval, that seems 
to be a bit too optimistic. 

16. a) (0.0223, 0.0250). The assumptions and conditions for construct-
ing a confidence interval are satisfied. 

b) Since 0.02 is below the confidence interval, it isn't one of the 
plausible values. Proceed with the plan. 

17. a) (12.7%, 18.6%) 
b) We are 95% confident, based on this sample, that the propor-

tion of all auto accidents that involve teenage drivers is 
between 12.7% and 18.6%. 

c) About 95% of all random samples will produce confidence 
intervals that contain the true population proportion. 

d) Contradicts. The interval is completely below 20%. 
18. a) (10.6%, 14.0%) 

b) We are 90% confident, based on this sample, that the propor-
tion of people contacted who may buy something is between 
10.6% and 14.0%. 

c) About 90% of all random samples will produce confidence 
intervals that contain the true population proportion. 

d) Do the mass mailing. The interval is considerably above 5%. 
19. Probably nothing. Those who bothered to fill out the survey may 

be a biased sample. 
20. Nothing. Those who showed up for the meeting are probably a 

biased group. In addition, a show-of-hands vote may influence 
people, making the votes nonindependent. 

21. a) Response bias (wording) b) (54%, 60%) 
c) Smaller-the sample size was larger. 

22. a) The class's interval will be larger, since its sample size is smaller. 
b) Newspaper: (50.2%, 55.8%) class: (49.4%, 58.6%). 
c) Students because 50% is in their interval. 

23. a) (182%, 21.8%) 
b) We are 98% confident, based on the sample, that between 18.2% 

and 21.8% of English children are deficient in vitamin D. 
c) About 98% of all random samples will produce a confidence 

interval that contains the true proportion of children deficient 
in vitamin D. 

24. a) (18.8%, 28.5%) 
b) We are 90% confident, based on this sample, that between 

18.8% and 28.5% of women under 40 who are helped at this 
clinic will become pregnant and give birth. 

c) About 90% of all random samples will produce intervals that 
contain the true proportion. 

d) No, 25% is in the interval. 
25. a) Wider. The sample size is probably about one-fourth of the 

sample size for all adults, so we'd expect the confidence inter-
val to be about twice as wide. 

b) Smaller. The second poll used a slightly larger sample size. 
26. a) The larger sample of private college students will produce a 

narrower confidence interval. 
b) Smaller; the overall sample size is bigger. 

27. a) (15.5%, 26.3%) b) 612 
c) Sample may not be random or representative. Deer that are 

legally hunted may not represent all sexes and ages. 
28. a) 828 women 

b) This sample might be larger than 10% of the population and is 
far larger than the clinic's reported client load. 

29. a) 141 b) 318 c) 564 
30. a) 542, assuming p = 0.50. b) 1504 

c) Would need 13,560 employers. 
31. 1801 32. 1037 33. 384 total, using p --= 0.15 
34. 581 35. 90% 

 

36. a) 50% is in the interval. b) 98% 
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