
STAT 110 CHAPTER 15 SOLUTIONS

15.8. The slope of the least-squares regression line b = 0.101 is interpreted as follows: “For a
one point increase in IQ score, we can expect the GPA to increase by 0.101.” To predict the
GPA for a student whose IQ is 115, simply substitute into the regression equation:

GPA = −3.56 + 0.101(115) = 8.055.

15.9. We examined these data in Chapter 14. The least-squares regression line can be calcu-
lated in R:

> fit = lm(pulse~time)

> fit

Coefficients:

(Intercept) time

479.9 -9.695

Therefore, the equation of the least-squares regression line is

pulse = 479.9− 9.695 time,

as was stated in the problem. I used this R code to produce a scatterplot of the data with the
least-squares regression line superimposed:

plot(time,pulse,xlab="Time (minutes)",ylab="Pulse (beats per minute)",pch=16)

abline(fit,lwd=2,col="red")
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To predict the professor’s pulse rate when the time is 34.30 minutes, simply substitute into the
regression equation:

pulse rate = 479.9− 9.695(34.30) ≈ 147.4 beats per minute.

This prediction is slightly below the professor’s actual pulse of 152 observed on that day.
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15.12. (a,b) I used the following R code to produce a scatterplot of the data with the least-
squares regression line superimposed:

stumps = c(2,2,1,3,3,4,3,1,2,5,1,3,2,1,2,2,1,1,4,1,2,1,4)

larvae.clusters = c(10,30,12,24,36,40,43,11,27,56,18,40,25,8,21,14,16,6,54,

9,13,14,50)

> fit = lm(larvae.clusters~stumps)

> fit

Coefficients:

(Intercept) stumps

-1.286 11.894

plot(stumps,larvae.clusters,xlab="Number of stumps",

ylab="Number of beetle larvae clusters",pch=16)

abline(fit,lwd=2,col="red")
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The equation of the least-squares regression line is

larvae.clusters = −1.286 + 11.894 stumps.

(c) The correlation is

> cor(stumps,larvae.clusters)

[1] 0.916

i.e., r = 0.916. The percentage of variation in the beetle larvae counts explained by the straight-
line regression with stump counts is

r2 = (0.916)2 ≈ 0.839, or 83.9%.

This means that 16.1% of the variation in beetle larvae counts is explained by other sources;
e.g., temperature, moisture, presence of other insects/wildlife, etc.
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(d) Well, there certainly is a strong linear relationship between the number of larvae clusters
and the number of tree stumps cut by beavers. We can see this in the correlation (r = 0.916)
and the scatterplot of the data. Predicting the number of beetle larvae clusters from the number
of beaver stumps may be reasonable for plots with a small number of stumps (e.g., 1-4). Pre-
dictions will not be perfect, of course, but this may be a cost-efficient approach (i.e., it might be
cheaper to count the number of stumps, which can be done quickly, instead of roaming around
the entire plot looking for clusters). For plots with 5 or more stumps, I would be concerned
about using the regression line to make predictions because of possible extrapolation. We do
not have much data observed for plots with 5 or more stumps. The form of the relationship
may not be linear beyond 5 stumps (we have no way of knowing based on the observed data).

15.17. (a) The authors do not provide the data in this exercise, so we cannot make a scatterplot.
However, we can still draw the line using R. I had to use a little “trickery” to get R to it:

week = seq(1,150,1)

ph = week*0 + runif(length(week),4.5,5.5)

plot(week,ph,xlab="Week",ylab="pH level",pch=16,col="white")

abline(a=5.43,b=-0.0053,lwd=2,col="red")

Here is a graph of the least-squares regression line:
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The association between pH and the number of weeks is clearly negative. In other words, over
time, the precipitation in this Colorado wilderness area is becoming more acidic (lower pH =⇒
more acid).

(b) Simply substitute the week numbers into the regression equation. For weeks = 1,

pH = 5.43− 0.0053(1) = 5.4247.

For weeks = 150,
pH = 5.43− 0.0053(150) = 4.635.
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(c) The slope is b = −0.0053. Interpretation: “For each week that passes by, we can expect
the pH of the precipitation to decrease by 0.0053.”
(d) Researchers only collected pH levels through week 150. It therefore may not be reasonable
to make a prediction at week = 200. This is an extrapolation.

15.26. Spending time on Facebook may be a symptom of lower grades, but perhaps not the
cause. Students who spend time on Facebook while doing homework may have problems con-
centrating on tasks that they need to complete, or they may be disinterested in the topics taught
in their courses. These are more serious problems and may be the true source of the lower grades.

15.30. Correlation does not imply causation! Using low calorie dressing does not cause weight
gain. Individuals who are heavier (to begin with) may use the lower-calorie dressing because
they are concerned about calories and fat intake. Of course, low-calorie dressings and other
low-calorie foods are just higher in sugar (which may be worse). There is also a psychological
component that may be present: some people may think that if they save calories on dressing,
they can splurge on calories elsewhere.
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