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of a  strong relation. Even without the outlier at 410 calories and 
19 grams of fat, the correlation is 0.837, still strong. 
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37, a) Yes, the scatterplot appears to be somewhat linear. 
b)As the number of runs increases, the attendance also increases. 
c) There is a positive association, but it does not prove that more 

fans will come if the number of runs increases. Association 
does not indicate causality. 

38. a) There appears to be a moderately strong positive relationship 
between the number of wins and home attendance. The points 
show some significant scattering. The correlation of 0.697 is 
moderately strong. 

b) Winning. The correlation is only slightly higher for wins vs. 
attendance (0.697) than for runs vs. attendance (0.667). 

c) The correlation between runs and wins is 0.605. 
39, A scatterplot shows a generally straight scattered pattern with no 

outliers. The correlation between Drop and Duration is 0.35, indi-
cating that rides on toasters with greater initial drops generally 
last somewhat longer, but the association is weak. 
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b) Positive, linear, very strong. 
c) The new scale is able to predict the static weight fairly well, ex-

cept possibly at the high end. It may be possible to predict the 
static weight from the new scale accurately enough to be useful. 
But the weight-in-motion measurements seem a bit too high. 

d) 0.965. 
e) The correlation would not change. 
f) At the higher end of the weight-in-motion scale, there is one 

point where the weight in motion is much higher than the 
static weight. The line does not seem to go through the points 
where x and y are equal. The new scale may have to be 
recalibrated. 
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The relation between position and distance is nonlinear, with a 
positive direction. There is very little scatter from the trend. 

b) The relation is not linear. 

The relation between position number and log of distance 
appears to be roughly linear. 

42. a) 0.828 
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The trend is positive and curved. There is a low outlier at 2002. 
c) The plot is not straight and has an outlier. Either violation 

would disqualify the correlation. It isn't unusual for growth in 
a business to be faster than linear. The outlier in 2002 is due to 
the drop in airline flights after the 9/11 attacks. 

CHAPTER 8 

1. 281 milligrams 
2. 30.07 mpg 
3. The potassium content is actually lower than the model predicts 

for a cereal with that much fiber. 
4. The car gets better gas mileage than the model predicts for a car 

with that much horsepower. 
5. The model predicts that cereals will have approximately 27 more 

milligrams of potassium for every additional gram of fiber. 
6. The model estimates that cars lose art average of 0.84 miles per 

gallon for every additional 10 horsepower. 
7. 81.5% 8. 75.5% 
9. The true potassium contents of cereals vary from the predicted 

amounts with a standard deviation of 30.77 milligrams. 
10. True fuel economy varies from the predicted amount with a 

standard deviation of 3.287 miles per gallon. 
11. a) Model is appropriate. 

b) Model is not appropriate. Relationship is nonlinear. 
c) Model may not be appropriate. Spread is changing. 

12. a) Model is not appropriate. Relationship is nonlinear. 
b) Model may not be appropriate. Spread is changing. 
c) Model is appropriate. 

13. 300 pounds/foot. It's ridiculous to suggest an extra foot in length 
would add 3,30, or 3000 pounds to a car's weight. 

14. 1 ft/inch. A small increase of 1" in circumference wouldn't add 
100' (or even 10') to the height of a tree, but surely more than 0.1 ft. 

15. a) Price (in thousands of dollars) is y and Size (in square feet) is x. 
b) Slope is thousands of $ per square foot. 
c) Positive. Larger homes should cost more. 

16. a) Duration (in seconds) is y and initial Drop (in feet) is x. 
b) Slope is seconds per foot. 
c) Positive. Bigger coasters probably provide longer rides. 

17. A linear model on Size accounts for 71.4% of the variation in 
home Price. 

18. A linear model on Height accounts for 12.4% of the variability in 
the Duration of the ride. 
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A-44 APPENDIX C Answers 

19. a) 0.845; + because larger homes cost more. 
b) Price should be 0.845 SDs above the mean in price. 
c) Price should be 1.690 SDs below the mean in price. 

20. a) 0.352; + because bigger coasters probably give longer rides. 
b) Duration should be about 0.352 SDs below the mean duration. 
c) Duration should be about 1.056 SDs above the mean duration. 

21. a) Price increases by about $0.061 x 1000, or $61.00, per addi-
tional sq ft. 

b) 230.82 thousand, or $230,820. 
c) $115,020; $6000 is the residual. 

22. a) On average, rides last about 0.242 seconds longer per addi-
tional foot of initial drop. 

b) 139.433 seconds 
c) That's 7.333 seconds shorter than the model predicts, a nega-

tive residual. 
23. a) R2  does not tell whether the model is appropriate, but meas-

ures the strength of the linear relationship. High R2  could also 
be due to an outlier. 

b) Predictions based on a regression line are estimates of average 
values of y for a given x. The actual wingspan will vary around 
the prediction. 

24. a) R2  measures the amount of variation accounted for. It does not 
imply that x determines the values of y. Here, literacy rate 
accounts for 64% of the observed variation in life expectancy. 

b) This interpretation is implying a causal relationship. Just 
because two variables are related does not Mean one causes 
another. Here, one could say that an increase of 5% in literacy 
rate is associated with an average 2-year improvement in life 
expectancy. 

25. a) Probably not. Your score is better than about 97.5% of people, 
assuming scores follow the Normal model. Your next score is 
likely to be closer to the mean. 

b) The friend should probably retake the test. His score is better 
than only about 16% of people. His score is likely to be closer 
to the mean. 

26. People on the cover are usually there for outstanding perform-
ances. Because they are so far from the mean, the performance in 
the next year is likely to be closer to the mean. 

27. a) Probably. The residuals show some initially low points, but 
there is no clear curvature. 

b) The linear model on Tar content accounts for 92.4% of the vari-
ability in Nicotine. 

28. a) Yes, the relationship is not very strong, but it's reasonably 
straight. 

b) The linear model on number of Wins accounts for 48.5% of the 
variation in Attendance. 

c) The residuals spread out. There is more variation in Attendance 
as the number of wins increases. 

d) The Yankees' attendance was about 13,000 fans more than we 
might expect given the number of wins. 

29. a) r = 0.961 
b) Nicotine should be 1.922 SDs below average. 
c) Tar should be 0.961 SDs above average. 

30. a) 0.696 
b) Attendance should be 1.392 SDs above the average. 
c) Number of games won should be 0.696 SDs below the average. 

31. a) Nicotine = 0.15403 + 0.065052 Tar 
b) 0.414 mg 
c) Predicted nicotine content increases by 0.065 mg of nicotine 

per additional milligram of tar. 
d) We'd expect a cigarette with no tar to have 0.154 mg of nicotine. 
e) 0.1094 mg 

32. a) Attendance = .-14,364.5 + 538.915 Wins. 
b) 12,581 people 
c) Every win adds an average 538.915 people in attendance. 
d) It means the team's average attendance is lower than the 

expected average for a team with as many wins. 
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e) 12,222.56 attendees. This means that the Cardinals averaged 
over 12,000 more attendees than one would predict for an AL 
team with 83 wins. 

33. a) Yes. The relationship is straight enough, with a few outliers. 
The spread increases a bit for states with large median in-
comes, but we can still fit a regression line. 

b) From surrimary_statistics: 7 = -156.50 + 0.0107 MFI; from 
original data: HCI = -157.64 + 0.0107 MFI 

c) From summary statistics: predicted HCI = 324.93; from 
original data: 324.87. 

d) 223.09 e) xi-7a = 0.6544F/ f) zijq  = 0.65zHc1 
34. a) Yes, the relationship is straight enough, both variables are 

quantitative, and the spread is roughly constant. There are no 
real outliers. 

b) MortAmt = 220.88 - 7.768IntRate 
(MortAmt = 220.89 - 7.775IntRate from original data) 

c) $65.52 million ($65.39 from original data equation). 
d) Yes, 20% is outside the range of the original x-variable. It may 

not be appropriate. 
e) = -0.84 zint f) z = -0.84 zmort 

35. a) Total = 539.803 + 1.103Age 
b) Yes. Both variables are quantitative; the plot is straight 

(although flat); there are no apparent outliers; the plot does 
not appear to change spread throughout the range of Age. 

c) $559.65; $594.94 
d) 0.14% 
e) No. The plot is nearly flat. The model explains almost none of • 

the variation in Total Yearly Purchases. 
36. a) Total = 28.73 + 0.0108Income 

b) Yes. Both variables are quantitative; the plot is straight 
enough; there are a few possible outliers, but none are 
extreme, and there are 500 points; the plot does not appear 
to change spread throughout the range of Income. 

c) $244.76, $892.86 d) 52.1% 
e) Yes, the model accounts for a good part of the variation in 

Total Yearly Purchases. The difference between the predicted 
amount of $208 and $922 is probably financially significant. 

37. a) Moderately strong, fairly straight, and positive. Possibly stint 
outliers (higher-than-expected math scores). 

b) The student with 500 verbal and 800 math. 
c) Positive, fairly strong linear relationship. 46.9% of variation 

math scores is explained by verbal scores. 
d) Math = 217.7 + 0.662 x Verbal. 
e) Every point of verbal score adds 0.662 points to the predic 

average math score. 
f) 548.5 points g) 53.0 points 

38. a) GPA = -1.262 + 0.00214 SAT. 
b) One could say that a person with a 0 SAT score would ha 

-1.262 GPA, but a score of 0 on the SAT is impossible.:*s 
negative GPA. So they-intercept serves only to adjust 
height of the line and is meaningless by itself. 

c) The expected GPA is higher by 0.21 points for every ad 

hundred combined SAT points scored. 
d) 3.23 
e) SAT is probably only somewhat useful, since R2  is oil 

There are many other factors that influence GPA. 

I) Positive. My GPA would be higher than expected. 

c) The observed verbal score is higher than predicted; 
b) Verbal = 162.1 + 0.71 X Ma 39. a) 0.685 fro 

math score 
d) 516.7 points. e) 559.6 points , 

f) Regression to the mean. Someone whose math sccle'bld  ' 

and forth, eventually we would predict thebraelT a4141 
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b) 92.3% of the variation in calories can be accounted for by the 
fat content. 

c) is = 211.0 + 11.06 x Fat. 

10,000-,-- 

   

d) Reskluals vs. the Fitted Values 

 

• 

   

(response Is Calories) 
7500- 

 

• 
• • • 

  

40 - 

 

5000 - 

 

• 

  

30 - 

    

• 

 

20 - 
To 

      

sa 10 
0 - 

 

1 
3 

4 I 
6 9 

I 
12 

 

Age (so) 

  

-10 - 
-20 - 

     

-30 - 

 

• b) Negative, linear, strong. c) Yes. d) -0.972 
e) Age accounts for 94.4% of the variation in Advertised Price. 

0 Other factors contribute-options, condition, mileage, etc. 

a. a) Yea. Plot shows positive, linear, fairly strong relationship. 
b) Variation in marijuana use accounts for 87.3% of variation in 

use of other drugs. 

c) Other% = -3.068 + 0.615 Marijuana%. 

d) Each additional percent of teens using marijuana adds 0.615 
percent to the percentage of teens using other drugs. 

e) The results do not confirm marijuana as a gateway drug. 
They do indicate an association between marijuana and other 
drug use, but that doesn't imply causation. 

43. a) IliTje ---- 14,286 - 959 X Years. 
b) Every extra year of age decreases average value by $959. 
c) The average new Corolla costs a predicted $14,286. 
d) $7573 
e)Negative residual. Its price is below the predicted value for 

its age. 
f) -$1195 
g) No. After age 14, the model predicts negative prices. The 

relationship is no longer linear. 
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b) Birth Rate = 25.345 - 0.11 X Year. 
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There's a low outlier for 1975; we might want to investigate. 
d) The Birth Rate has been decreasing by 0.11 births per 1000 

women per Year, on average. 
e) 16.739 live births per 1000 women. 

Model predicts 1.739 more live births per 1000 women. 
13.21 live births per 1000 women. Caution: We are extrapolating. 

h) 11.55 live births per 1000 women. Extrapolating this far is 
dangerous. 
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Residuals show no clear pattern, so the model seems 
appropriate. 

e) Could say a fat-free burger still has 211.0 calories, but this is 
extrapolation (no data close to 0). 

f) Every gram of fat adds 11.06 calories, on average. 
g) 553.5 calories. 

46. a) Yes. b) Strong. 
c) C.-a-Or-4es = 185.7 + 13.93 X Fat. 
d) Every gram of fat adds 13.93 calories, on average. 
e) A fat-free sandwich would have 185.7 calories, but this is 

extrapolation. 
f) The sandwich has fewer calories than predicted for its grams 

of fat. 
47. a) The regression was for predicting calories from fat, not the 

other way around. 
b) Fat = -15.0 + 0.083 X Calories. Predict 34.8 grams of fat. 

48. a) The regression was for predicting calories from fat, not the 
other way around. 

b) Fat = -9.842 + 0.0644 Calories. Predict 15.9 grams of fat. 
49. a) % Body Fat = -27.4 + 0.25 X Weight. 

b) Residuals look randomly scattered around 0, so conditions are 
satisfied. 

c) % Body Fat increases, on average, by 0.25 percent per pound of 
Weight. 

d) Reliable is relative. R2  is 48.5%, but residuals have a standard 
deviation of 7%, so variation around the line is large. 

e) 0.9 percent. 
50. % Body Fat = -62.6 + 2.22 X Waist. 

R2  is 78.7%, and the standard deviation of the residuals is smaller 
(4.5%)„.§2_ this  model should be better able to predict. 

51. a) Highjump = 2.681 - 0.00671 x 800mTime. High-jump height 
is lower, on average, by 0.00671 meters per additional second 
of 800-m race time. 

b) 16.4% 
c) Yes, the slope is negative. Faster runners tend to jump higher. 
d) There is a slight tendency for less variation in high-jump 

height among the slower runners than among the faster ones. 
e) Not especially. The residual standard deviation is 0.060 meters, 

which is not much smaller than the SD of all high jumps 
(0.066 meters). The model doesn't appear to do a very good 
job of predicting. 

52. a) Longjump = 4.20053 + 1.10541HighJump. Every additional 
meter in the high jump is associated with an additiona11.1054 
meters, on average, in the long jump. 

b) 12.6% c) Yes, the slope is positive. 
d) The residuals plot is fairly patternless. 
e) No. The residual SD is 0.196 meters, not much smaller than 

the SD of all long jumps (0.206), and R2  is only 12.6%. 
53. The sum of the squared vertical distances to any other line would 

be greater than 1790. 
54. The sum of the squared vertical distances to any other line would 

be greater than 34,500. 
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