Chapter 8 Class Problems 
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4. Horsepower, again. Exercise 2 describes a regression
model that uses a car’s horsepower to estimate its fuel
economy. In this context, what does it mean to say that a
certain car has a positive residual?
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6. More horsepower. _In Exercise 2, the regression model
pg = 46.87 — 0.084HP relates cars’ horsepower to their
fuel economy (in mpg). Explain what the slope means.
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8. Another car. The correlation between a car’s horse-
power and its fuel economy (in mpg) is r = —0.869. What
fraction of the variability in fuel economy is accounted
for by the horsepower?
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12. Residuals. Tell what each of the residual plots below
indicates about the appropriateness of the linear model
that was fit to the data.
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28. Attendance 2006. In the previous chapter you looked at
the rlationship between the number of wins by American
League bascball teams and the average attendance at theit
home games fo the 2006 season. Here are the scatterplor,
the residualsplot,and part of the regression analysis:
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) Do you thinka linear model is appropriate here?
Explain.

1) Interpret the meaning of R i thiscontet.

) Do the esiduals show any parern worth emarking;n?

@ Tho point intheuppor ight ofthe plos i ho Neww
York Yankees, What can you say about the esidual for
the Yankees?
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32. Last inning 2006. Refer again to the regression analy-
sis for average attendance and games won by American
League baseball teams, seen in Exercise 28.

a) Write the equation of the regression line.

b) Estimate the Average Attendance for a team with 50
Wins.

<) Interpret the meaning of the slope of the regression
line in this context.

d) In general, what would a negative residual mean in
this context?

©) The St. Louis Cardinals, the 2006 World Champions,
are not included in these data because they are a
National League team. During the 2006 regular sea-
son, the Cardinals won 83 games and averaged 42,588
fans at their home games. Calculate the residual for
this team, and explain what it means.
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38. Success in college. Colleges use SAT scores in the ad-
missions process because they believe these scores pro-
vide some insight into how a high school student will
‘perform at the college level. Suppose the entering fresh-
men ata certain college have mean combined SAT Scores
of 1833, with a standard deviation of 123, In the first se-
mester these students attained a mean GPA of 2.66, with a
standard deviation of 0.56. A scatterplot showed the asso-
ciation to be reasonably linear, and the correlation be-
tween SAT score and GPA was 0.47.

a) Write the equation of the regression line.

b) Explain what the y-intercept of the regression line
indicates.

©) Interpret the slope of the regression line.

d) Predict the GPA of a freshman who scored a combined
2100.
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¢) Based upon these statistics, how effective do you think
SAT scores would be in predicting academic success
during the first semester of the freshman year at this
college? Explain.

f) Asastudent, would you rather have a positive or a
negative residual in this context? Explain.
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40. Success, part 2. Based on the statistics for college
freshmen given in Exercise 38, what SAT score might be
expected among freshmen who attained a first-semester
GPAof
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46. Chicken. Chicken sandwiches are often advertised as a
healthier alternative to beef because many are lower in
fat. Tests on 11 brands of fast-food chicken sandwiches.
produced the following summary statistics and scatter-
plot from a graphing calculator:

Fat (g) Calories
Mean s08 4727
St. Dev. 98 1442
Correlation 0947

a) Do you think a linear model is appropriate in this
situation?

b) Describe the strength of this association.

<) Write the equation of the regression line to estimate
calories from the fat content.

d) Explain the meaning of the slope.

@) Explain the meaning of the y-intercept.

£) What does it mean if a certain sandwich has a nega-
tive residual?
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48. A second helping of chicken. In Exercise 46 you cre-
ated a model to estimate the number of Calories in a
chicken sandwich when you know the Fat.

a) Explain why you cannot use that model to estimate
the fat content of a 400-calorie sandwich.
b) Make that estimate using an appropriate model.
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12. With regard to regression, which of the following statements about outliers
are true?

1. Outliers in the j-direction have large residuals.
II. A point may not be an outlier even though its x-value is an outlier in the
x-variable and its y-value is an outlier in the y-variable.
I1. Removal of an outlier sharply affects the regression line.

(A) Tand II

(B) Tand HI
(C) Il and III
(D) 1, 11, and TIT

(E) None of the above gives the complete set of true responses.
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13. Which of the following statements about influential scores are true?

I. Influential scores have large residuals.
II. Removal of an influential score sharply affects the regression line.
III. An x-value that is an outlier in the x-variable is more indicative that a
point is influential than a jyvalue that is an outlier in the j-variable,

(A) T'and II

(B) Iand III
(C) Iand 11
(D) I, I1, and III

(F) None of the above gives the complete set of true responses.




image3.jpeg

image4.jpeg
Questions 16 and 17 are based on the following: The heart disease death rates
per 100,000 people in the United States for certain years, as reported by the
National Center for Health Statistics, were

Year: 1950 1960 1970 1975 1980
Death rate: 307.6  286.2 253.6 217.8 202.0

16. Which one of the following is a correct interpretation of the slope of the
best-fitting straight line for the above data?

(A) The heart disease rate per 100,000 people has been dropping about
3.627 per year.

(B) The baseline heart disease rate is 7386.87.

(©) The regression line explains 96.28% of the variation in heart disease
death rates over the years.

(D) The regression line explains 98.12% of the variation in heart disease
death rates over the years.

(E) Heart disease will be cured in the year 2036.
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