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having 3 boys out of 5 children. The simulation assigns the 
same likelihood to each event. 

0 The likelihoods for out, single, double, triple, and home run 
are not the same, but the simulation assumes they are. 

The conclusion should indicate that the simulation suggests that 
13. 

the average length of the line would be 3.2 people. Future results 
might not match the simulated results exactly. 

lc The  simulation suggests that 24% of the people might contract the 
disease. The simulation does not represent what happened, but 
what might have happened. 

is. a) The component is one voter voting. An outcome is a vote for 
our candidate or not. Use two random digits, giving 00-54 
a vote for your candidate and 55-99 for the underdog. 

b)A trial is 100 votes. Examine 100 two-digit random numbers, 
and count how many people voted for each candidate. 
Whoever gets the majority of votes wins that trial. 

c)The response variable is whether the underdog wins or not. 

16. a) The component is picking a single card. An outcome is the suit 
and denomination of the card. You could use the digits 01-52 
for the 52 different cards, ignoring 00 and 53-99, or you could 
use a single digit 1, 2,3, or 4 for the suit and then 01-13 for the 
denomination (ignoring 0,5-9 for suits, and 00, 14-99 for 
denominations). 

b)A trial is a single five-card hand. Use five sets of random 
numbers, ignoring repeated cards. 

c)As response variable, we'll record whether the hand had 
two pairs, three of a kind, or neither. 

17. Answers will vary, but average answer will be about 51%. 
18. Answers will vary, but average answer will be about 5 boxes. 
19. Answers will vary, but average answer will be about 26%. 
20. Answers will vary, but few simulations will have any runs 

getting all 6 correct, leading us to conclude that the probability 
is very small. (The true probability is 0.00024.) 

21. a) Answers will vary, but you should win about 10% of the time. 
b) You should win at the same rate with any number. 

22. Answers will vary, but you should win about 10% of the time. 
23. Answers will vary, but you should win about 10% of the time. 
24. Answers will vary, but you should win about 10% of the time. 
25. Answers will vary, but average answer will be about 1.9 tests. 
26. Answers will vary, but average answer will be about 18%. 
27. Answers will vary, but average answer will be about 1.24 points. 
28. Answers will vary, but average answer will be 6.8 people. 
29. Do the simulation in two steps. First simulate the payoffs. Then 

count until $500 is reached. Answers will vary, but average 
should be near 10.2 customers. 

30. Answers will vary, but average answer will be about $37. 
31. Answers will vary, but average answer will be about 3 children. 
32. Answers will vary, but average answer will be slightly less than 

6 children. 
33. Answers will vary, but average answer will be about 7.5 rolls. 
34. Answers will vary, but average answer will be about 2.8 rolls. 
38. No, it will happen about 40% of the time. 
36.Answers will vary, but average answer will be about 39%. 
37.Answers will vary, but average answer will be about 37.5%. 
38.Answers will vary, but average answer will be about 37.5%. 
39.Three women will be selected about 7.8% of the time. 
40.Answers will vary, but if cell phone usage is only 12%, you 

should find four or more cell phone users among 10 drivers only 
about 2% of the time. Because that's what you saw while waiting 
for your bus, you'd suspect that the legislator's claim of 12% is 
probably too low. 

CHAPTER 12 

1. a) No. It would be nearly impossible to get exactly 500 males and 
500 females from every country by random chance. 

b) A stratified sample, stratified by whether the respondent is 
male or female. 

2. a) No. It would be nearly impossible to get exactly 50 from each 
class by random chance. 

b) A stratified sample, stratified by the respondents' class. 
3. a) Voluntary response. 

b) We have no confidence at all in estimates from such studies. 
4. a) A cluster sample, with teams being the clusters. 

b) It is a reasonable solution to the problem of randomly sam-
pling players because you can sample an entire team at once 
relatively easily but couldn't efficiently draw a random sam-
ple of all players on the same day. 

5. a) The population of interest is all adults in the United States 
aged 18 and older. 

b) The sampling frame is U.S. adults with telephones. 
c) Some members of the population (e.g, many college students) 

don't have landline phones, which could create a bias. 
6. a) They are using a stratified design in which countries are strata, 

and a random sample is drawn within each stratum. They 
don't specify how the random samples are drawn. 

b) The difference in population size has no effect whatever on the 
precision of estimates from these surveys. Only the sample 
size matters. 

7. a) Population-All U.S. adults. 
b) Parameter-Proportion who have used and benefited from 

alternative medicine. 
c) Sampling Frame-All Consumers Union subscribers. 
d) Sample-Those who responded. 
e) Method-Questionnaire to all (nonrandom). 
f) Bias-Nonresponse. Those who respond may have strong feel-

ings one way or another. 
8. a) Population-U.S. adults? 

b) Parameter-Proportion who feel marijuana should be legal-
ized for medicinal purposes. 

c) Sampling Frame-None given; potentially all people with 
access to Web site. 

d) Sample-Those visiting the Web site who responded. 
e) Method-Voluntary response (no randomization employed). 
f) Bias-Voluntary response sample. Those who visit the Web 

site and respond may be predisposed to a particular answer. 
9. a) Population-Adults. 

b) Parameter-Proportion who think drinking and driving is a 
serious problem. 

c) Sampling Frame-Bar patrons. 
d) Sample-Every 10th person leaving the bar. 
e) Method-Systematic sampling (may be random). 
f) Bias-Those interviewed had just left a bar. They may 

think drinking and driving is less of a problem than do 
other adults. 

10. a) Population-City voters. 
b) Parameter-Not clear; percentages of voters favoring issues? 
c) Sampling Frame-All city residents. 
d) Sample-Stratified sample; one block from each district. 
e) Method-Convenience sample within each stratum. 
f) Bias-Parameter(s) of interest not clear. Sampling within 

clusters is not random and may bias results. 
11. a) Population-Soil around a former waste dump. 

b) Parameter-Concentrations of toxic chemicals. 
c) Sampling Frame-Accessible soil around the dump. 
d) Sample-16 soil samples. 
e) Method-Not clear. 
f) Bias-Don't know if soil samples were randomly chosen. 

If not, may be biased toward more or less polluted soil. 
12. a) Population-Cars. 

b) Parameter-Proportion with up-to-date registration, insur-
ance, and safety inspections. 

c) Sampling Frame-All cars on that road. 
d) Sample-Those.  actually stopped by roadblock. 
e) Method-Cluster sample of location; census within cluster. 
f) Bias-Time of day and location may not be representative of 

all cars. 
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13. a) Population—Snack food bags. 
b) Parameter--Weight of bags, proportion passing inspection. 
c) Sampling Frame—All bags produced each day. 
d) Sample—Bags in 10 randomly selected cases, 1 bag from each 

case for inspection. 
e) Method—Multistage random sampling. 
f) Bias—Should be unbiased. 

14. a) Population—Dairy farms. 
b) Parameter—Proportion passing inspection. 
c) Sampling Frame—All dairy farms? 
d) Sample—Not clear. Perhaps a random sample of farms and 

then milk within each farm? 
e) Method—Multistage sampling. 
f) Bias—Should be unbiased if farms and milk at each farm are 

randomly selected. 
15. Bias. Only people watching the news will respond, and their 

preference may differ from that of other voters. The sampling 
method may systematically produce samples that don't represent 
the population of interest. 

16. Sampling error. The description of the sampling method suggests 
that samples should be representative of the voting population. 
Nonetheless, random chance in selecting the individuals who 
were polled means that sample statistics will vary from the popu-
lation parameter, perhaps by quite a bit. 

17. a) Voluntary response. Only those who see the ad, have Internet 
access, and feel strongly enough will respond. 

b) Cluster sampling. One school may not be typical of all. 
c) Attempted census. Will have nonresponse bias. 
d) Stratified sampling with follow-up. Should be unbiased. 

18. a) Voluntary response. Only those who see the show and feel 
strongly will call. 

b) Possibly more representative than part a, but only strongly 
motivated parents go to PTA meetings (voluntary response). 

c) Multistage sampling, with cluster sample within each school. 
Probably a good design if most of the parents respond. 

d) Systematic sampling. Probably a reasonable design. 
19. a) This is a multistage design, with a cluster sample at the first 

stage and a simple random sample for each cluster. 
b) If any of the three churches you pick at random is not repre-

sentative of all churches, then you'll introduce sampling error 
by the choice of that church. 

20. They will get responses only from people who come to the park 
to use the playground. Parents who are dissatisfied with the 
playground may not come. 

21. a) This is a systematic sample. 
b) The sampling frame is patrons willing to wait for the roller 

coaster on that day at that time. It should be representative of 
the people in line, but not of all people at the amusement park. 

c) It is likely to be representative of those waiting for the roller 
coaster. Indeed, it may do quite well if those at the front of the 
line respond differently (after their long wait) than those at the 
back of the line. 

22. The first sentence points out problems the respondent may not 
have noticed and might lead them to feel they should agree. The 
last phrase mentions higher fees, though, which could make peo-
ple reject improvements to the playground. 

23. a) Answers will definitely differ. Question 1 will probably get 
many "No" answers, while Question 2 will get many "Yes" 
answers. This is response bias. 

b) "Do you think standardized tests are appropriate for deciding 
whether a student should be promoted to the next grade?" 
(Other answers will vary.) 

24. a) This is a voluntary response survey. Even a large sample size 
can't make it representative. 

b) The wording seems fair enough. It states the facts and gives 
voice to both sides of the issue. 

c) The sampling frame is, at best, those who visit this particular 
site and even then depends on their volunteering to respond 
to the question. 

d) This is a true statement. 

25. a) Biased toward yes because of "pollute." "Should companies 
be responsible for any costs of environmental cleanup?" 

b) Biased toward no because of "old enough to serve in the 
military." "Do you think the drinking age should be lowered 
from 21?" 

26. a) Seems neutral. 
b) Biased toward yes because of "great tradition." Better to ask, 

"Do you favor continued funding for the space program?" 
27. a) Not everyone has an equal chance. Misses people with un-

listed numbers, or without landline phones, or at work. 
b) Generate random numbers and call at random times. 
c) Under the original plan, those families in which one person 

stays home are more likely to be included. Under the second 
plan, many more are included. People without landline 
phones are still excluded. 

d) It improves the chance of selected households being included. 
e) This takes care of phone numbers. Time of day may be an 

issue. People without landline phones are still excluded. 
28. Cell phones are more likely to be used by higher income individ-

uals. This will cause an u_ndercoverage bias. As cell phones grow 
in use, this problem will be lessened. 

29. a) Answers will vary. 
b) Your own arm length. Parameter is your own arm length; 

population is all possible measurements of it. 
c) Population is now the arm lengths of you and your friends. 

The average estimates the mean of these lengths. 
d) Probably not. Friends are likely to be of the same age and not 

very diverse or representative of the larger population. 
30. a) Mean gas mileage for the last six fill-ups. 

b) Mean gas mileage for the vehicle. 
c) Recent driving conditions may not be typical. 
d) Mean gas mileage for all cars of this make and model. 

31. a) Assign numbers 001 to 120 to each order. Use random num-
bers to select 10 transactions to examine. 

b) Sample proportionately within each type. (Do a stratified 
random sample.) 

32. a) Most likely that all laborers are selected, no managers, and 
few foremen. Bias may be introduced because the company 
itself is conducting the survey. 

b) Assign a number from 001 to 439 to each employee. Use a 
random-number table or software to select the sample. 

c) Still heavily favors the laborers. 
d) Stratify by job type (proportionately to the members in ea. 
e) Answers will vary. Assign numbers 01 to 14 to each person 

use a random-number table or software to do the selectio 
33. a) Select three cases at random; then select one jar randomly 

from each case. 
b) Use random numbers to choose 3 cases from numbers 61. 

through 80; then use random numbers between 1 and 1,2 

select the jar from each case. 
c) No. Multistage sampling. 

34. What conclusions they may be able to make will depend 

whether fish with discolored scales are equally likely to_b 

caught as those without. It also depends on the level of CO

 

ance by fishermen. If fish are not equally likely to be can 

fishermen are more disposed to bringing discolored fit, 

results will be biased. 
35. a) Depends on the Yellow Page listings used. If from r

 

(line) listings, this is fair if all doctors are listed. If fr 

probably not, as those doctors may not be typical. ' 

b) Not appropriate. This cluster sample will probably 

listings for only one or two business types. 

36. a) Petition may bias people to say they support thla  r, 
Also, many may not be home on Saturday afterno 

by If the food at the largest cafeteria is representative,
o _ 

be 
eating there. 
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