Chapter 3 Graded Homework

[image: image1.png](a) What is the equation of the least squares regression line given by this analysis? Define any
variables used in this equation.

(b) Tf someone uses this equation to predict the percentage of weeds killed when 2.6 teaspoons
of weed killer are used, which of the following would you expect?

© The prediction will be too large.
© The prediction will be too small.
© A prediction cannot be made based on the information given on the computer output.
Explain your reasoning.
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[image: image4.png]A simple random sample of 9 students was selected from a large university. Each of these students reported
the number of hours he or she had allocated to studying and the number of hours allocated to work each week.
A least squares linear regression was performed and part of the resulting computer output is shown below.

Predictor Coel Sthev 3
Constant 8.107 2731 0021
Work 04919 0.1950 0.040
S=4349  R-Sq=476% R-Sq (ad)

The scatterplot below displays the data that were collected from the 9 students.
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[image: image5.png](a) After point P, labeled on the graph on the previous page, was removed from the data, a second linear
regression was performed and the computer output is shown below.

Predictor Coel Sthev T 3
Constant 11123 3.986 279 0032
Work 0.1500 03834 039 0709
524327 R-Sq=25%  R-Sq(ad)=00%

Does point P exercise a large influence on the regression line? Explain.
(b) The researcher who conducted the study discovered that the number of hours spent studying reported

by the student represented by P was recorded incorrectly. The corrected data point for this student is
represented by the letter Q in the scatterplot below.
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Explain how the least squares regression line for the corrected data (in this part) would differ from the least
squares regression line for the original data.
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[image: image7.png]Residual
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[image: image6.png]In a study of the application of a certain type of weed killer, 14 fields containing large mmbers
of weeds were treated. The weed killer was prepared at seven different strengths by adding
1,15,2,25, 3, 35, or 4 teaspoons to a gallon of water. Two randomly selected fields were
treated with each strength of weed killer. After a few days, the percentage of weeds killed on
each filed was measured. The computer output abtained from fitting a least squares regression
line to the data is shown below. A plot of the residuals is provided as well.

Dependent variable is: percent killed

R squared =972% R squared (adjusted) = 96.9%
5= 4505 with 14 — 2 = 12 degrees of freedom
Sum of Mean
Source Squares dr Square  F-ratio
Regression 5330.16 1 5330.16 410
Residual 243589 12 202090
Variable officient  s.e. of Coeff  t-ratio Prob
Constant 0.5893 3242 635 <00001
No. Teaspoons 243929 1204 203 <0.0001
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[image: image2.png]3. The Great Plains Railroad is interested in studying how fuel consumption is related to the number of railcars for

its trains on a certain route between Oklahoma City and Omaha,

A random sample of 10 trains on this route has yielded the data in the table below

Number | Fuel Consumption
of Railcars (units/mile)
20 58
20 52
37 o1
31 80
47 114
43 98
39 87
50 122
20 100
29 70

A scatterplot, a residual plot, and the output from the regression analysis for these data are shown below.
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[image: image3.png]“The regression equation is
Fuel Consumption = 107 + 2.15 Railcars

Predictor  Coef. StDev. T P
Constant 10,677 5.157 207 0072
Railcar 495 0.1396 0.000

§=4361 R-Sq=967% R-Sq(adj) = 96.3%

(@) 1s a linear model appropriate for modeling these data? Clearly explain your reasoning.

(b) Suppose the fuel consumption cost is $25 per unit. Give a point estimate (single value) for the change in
the average cost of fuel per mile for each additional railcar attached to  train. Show your work.

(¢) Interpret the value of 2 in the context of this problem.

(d) Would it be reasonable to use the fitted regression equation to predict the fuel consumption for a train on
this route if the train had 65 railcars? Explain.




