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c) Neither; the change in units does not affect the correlation. 
d) The long-jumper would jump 0.925 SDs above the mean long 

jump, on average. 

30. a) Righ Jump = -20.76 + 0.331 X Long Jump. 
b) As the long jump increases by 1 inch, the high jump increases 

by 0.331 inches, on average, according to the model. 
c) 95.09 inches. 
d) This equation is designed to predict high jump based on long 

jump. To predict the long jump, you would need the equation 
predicting long jump based on high jump. 

e) Long Jump = 99.26 + 2.5853 X High Jump. (99.055 + 2.588 
High Jump with technology) 

31. a) No relation; the correlation would probably be close to 0. 
b) The relation would have a positive direction and the correla-

tion would be strong, assuming that students were studying 
French in each grade level. Otherwise, no correlation. 

c) No relation; correlation close to 0. 
d) The relation would have a positive direction and the correla-

tion would be strong, since vocabulary would increase with 
each grade level. 

32. a) There is a strong, fairly linear, positive trend for the data; as 
the year of birth increases, the preterm birth rate increases. 

b) The highest preterm birth rate is for mothers receiving ade-
quate prenatal care utilization, and the lowest preterm birth 
rate is for mothers receiving inadequate prenatal care utiliza-
tion. The slope is about the same for these relations. Mothers 
receiving intensive prenatal care utilization had more preterm 
births than mothers receiving inadequate prenatal care and 
fewer preterm births than mothers receiving adequate prena-
tal care; however, their rate of increase is higher. 

c) No, there is undoubtedly an underlying variable explaining 
these differences. Perhaps the level of prenatal care was deter-
mined by the complications the mothers experienced during 
the pregnancy. 

33. Calories = 560.7 - 3.08 X Time. 
Each minute extra at the table results in 3.08 fewer calories being 
consumed, on average. Perhaps the hungry children eat fast and 
eat more. 

34. a) Gallons = 12451.2 - 6.2 X Year. 
b) The model is designed to predict gallons based on the year. 

That question asks for a prediction of the year based on the 
gallons. 

c) Year = 2008.2 - 0.16 X Gallons (in 1000s). Prediction is 2008. 
d) The prediction in the wrong direction is close because the rela-

tionship is so strong. The line that minimizes they-residuals 
also does a pretty good job at minimizing the x-residuals. 

35. There seems to be a strong, positive, linear relationship with one 
high-leverage point (Northern Ireland) that makes the overall R2 
quite low. Without that point, the R2  increases to 61.5%. Of 
course, these data are averaged across thousands of households, 
so the correlation appears to be higher than it would be for indi-
viduals. Arty conclusions about individuals would be suspect. 

36. a) Weight = -1971.2611.091 X Year. 
b) The scatterplot appears to have a linear trend in a positive 

direction; however, since the weights are averages, the linear 
trend would be stronger than for individual players. 

c) 214.75 pounds. Possibly, but it is a 10-year extrapolation from 
a range of only 20 years. 

d) 323.88 pounds. No, this is an extrapolation of 110 years, and 
the average weight seems absurd. 

e) 1306.11 pounds. Absolutely ridiculous to have an average 
weight of over 1000 pounds. The prediction is an extrapolation 
of 1010 years. 

37. a) 3.842 b) 501.187 c) 4.0 

38. a) Weight = -1121.66 + 0.673 X Year. 
b) 2032. 
c) No. That seems to be too much extrapolation for the model.  

39. a) 30,818 pounds. 
b) 1302 pounds. 
c) 31,187.6 pounds. 
d) I would be concerned about using this relation if we needed 

accuracy closer than 1000 pounds or so, as the residuals are 
more than ±1000 pounds. 

e) Negative residuals will be more of a problem, as the predicted 
weight would overestimate the weight of the truck; trucking 
companies might be inclined to take the ticket to court. 

40. a) Symmetric distributions of x and y may help ensure that the 
residuals around a line through the data will be more symmet-
ric and normally distributed. The re-expressed data will not 
have extreme outliers as well. 

b) Yes. The scatterplot shows a linear trend in a positive direction. 
It has some moderate outliers in the x direction. The residuals 
plot shows some moderate residuals in the negative direction 
and some curvature, but the model using re-expressed data is 
surely better than the model using the original data. 

c) log(Profit) = -0.11 + 0.648 X log(Sa/es). d) $124.43 million. 
41. The original data are nonlinear, with a significant curvature. 

Using reciprocal square root of diameter gave a scatterplot that 
is nearly linear: 

1/ VDrain Time = 0.0024 + 0.219 Diameter. 
42. The scatterplot of Cost per Chip vs. Chips Produced has a significant 

curvature. Taking the log of Chips Produced and the log of Cost per 
Chip provided a nearly linear scatterplot. 

log Cost per Chip; = 2.67 - 0.502 X log Chips Produced. 

CHAPTER 11 

1. Yes. You cannot predict the outcome beforehand. 
2. The outcomes cannot be predicted beforehand. Each outcome, 

numbers 00 through 36, should be equally likely. 
3. A machine pops up numbered balls. If it were truly random, 

the outcome could not be predicted and the outcomes would be; 
equally likely. It is random only if the balls generate numbers id 
equal frequencies. 

4. Answers may vary. Rolling one die or two dice: If the dice are 
fair, then each outcome, 1 through 6, should be equally likely.:, 
Spinning a spinner: Each outcome should be equally likely,litt 
the spinner might be more likely to land on one outcome than ' 
another due to friction or design. 
Shuffling cards and dealing a hand: If the cards are shuffled 

adequately (7 times for riffle shuffling), the cards will be 

approximately equally likely. 
5. Use two-digit numbers 00-99; let 00-02 = defect, 03-99 = no 

6. Use random digits 0-9; let 0 = colorblind, 1-9 = no defect 

7. a) 45, 10 b) 17,22 
8. 43, 9, 50, 13,27 
9. If the lottery is random, it doesn't matter which number yo 

play; all are equally likely to win. 
10. If the lottery is random, it doesn't matter which number yo 

play; all are equally likely to win. 
11. a) The outcomes are not equally likely; for example, toss 

5 heads does not have the same probability as tossirig 

9 heads, but the simulation assumes they are equally 

b) The even-odd assignment assumes that the player is p 

likely to score or miss the shot. In reality, the likelihoo 

making the shot depends on the player's skill. 

c) The likelihood for the first ace in the hand is not the 

for the the second or third or fourth. But with this 

the likelihood is the same for each. (And it allows )1;1 

5 aces, which could get you in trouble in a real p(4(e 

12. a) The numbers would represent the sums, but the s 

all equally likely, as this simulation assumes. 

b) The numbers of boys in a family of 5 children are 

likely; for example, having a total of 5 boys is less 



APPENDIX C Chapter 12 A-53 

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. 

/3.The conclusion should indicate that the simulation suggests that 
the average length of the line would be 3.2 people. Future results 
/night not match the simulated results exactly. 

/4.The simulation suggests that 24% of the people might contract the 
disease. The simulation does not represent what happened, but 
what might have happened. 

15. 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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