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(2) Consider the following data for two variables, x and y.

(20 53)

x, [135 110 130 145 175 160 120
y; [145 100 120 120 130 130 110

a. Compute the standardized residuals for these data. Do the data include any outliers?

Explain.

b. Plot the standardized residuals against y. Does this plot reveal any outliers?
c. Develop a scatter diagram for these data. Does the scatter diagram indicate any

outliers in the data?




(3) Data file: Stroke.xlsx

(253) | Risk of a Stroke. A 10-year study conducted by the American Heart Association provided
data on how age, blood pressure, and smoking relate to the risk of strokes. Assume that the
following data are from a portion of this study. Risk is interpreted as the probability (times
100) that the patient will have a stroke over the next 10-year period. For the smoking vari-
able, define a dummy variable with 1 indicating a smoker and ) indicating a nonsmoker.

Risk Age Pressure Smoker

12 57 152 No

24 67 163 No

13 58 (55 No

56 86 177 Yes

28 59 196 No

51 76 189 Yes

18 56 155 Yes

31 78 120 No

37 80 (25 Yes

15 78 98 No

Risk Age Pressure Smoker

22 71 152 No

36 70 173 Yes

15 67 135 Yes

48 77 209 Yes

15 60 199 No

36 82 119 Yes
8 66 166 No

34 80 125 Yes
3 62 117 No

37 59 207 Yes

a. Develop an estimated regression equation that relates risk of a stroke to the
person’s age, blood pressure, and whether the person is a smoker.

b. Is smoking a significant factor in the risk of a stroke? Explain. Use o = .05.

¢. What is the probability of a stroke over the next 10 years for Art Speen, a
68-year-old smoker who has blood pressure of 175? What action might the
physician recommend for this patient?




(4)
(25 77)

Data file: Lakeland.xIsx
College Retention. Over the past few years the percentage of students who leave
Lakeland College at the end of the first year has increased. Last year Lakeland started a
voluntary one-week orientation program to help first-year students adjust to campus life.
If Lakeland is able to show that the orientation program has a positive effect on retention,
they will consider making the program a requirement for all first-year students. Lake-
land’s administration also suspects that students with lower GPAs have a higher probab-
ility of leaving Lakeland at the end of the first year. In order to investigate the relation of
these variables to retention, Lakeland selected a random sample of 100 students from last
year’s entering class. The data are contained in the data set named Lakeland; a portion of
the data follows.

Student GPA Program Return

1 3.78 1 1

2 2.38 0 Al

3 1.30 0 0

4 2.19 1 0

5 3.22 1 1

[ 2.68 1 1]

98 2.57 1 1

99 1.70 1 1
100 3.85 1 1

The dependent variable was coded as y = 1 if the student returned to Lakeland for the
sophomore year and y = 0 if not. The two independent variables are:

x; = GPA at the end of the first semester
)0 if the student did not attend the orientation program
1 if the student attended the orientation program

. Write the logistic regression equation relating x, and x, to y.

. Use both independent variables and statistical software to compute the estimated logit.

. Use @ = .05 to determine whether each of the independent variables is significant.

. Use the estimated logit computed in part (c¢) to estimate the probability that students
with a 2.5 grade point average who did not attend the orientation program will
return to Lakeland for their sophomore year. What is the estimated probability for
students with a 2.5 grade point average who attended the orientation program?

e. What is the estimated odds ratio for the orientation program?

o o




(5) Data file: NetflixSubscribers.xIsx

(20 43) Netflix Subscribers. The following data show the number of Netflix subscribers
worldwide for the years 2012 (period 1) to 2017 (period 6) (datawrapper website). The
data are in the file NetflixSubscribers.

Year Period Subscribers (Millions)
2012 1 33.27
2013 2 44 .35
2014 3 57.39
2015 4 74.76
2016 5 93.80
2017 6 117.58

a. Construct a time-series plot. What type of pattern exists in the data?

b. Develop a linear trend equation for this time series.

c. Develop a quadratic trend equation for this time series.

d. Compare the MSE for each model. Which model appears better according to MSE?
e. Use the models in part (b) and (c) to forecast subscribers for 2018.




(6)
(20 773)

Data file: AptExp.xlsx

Lawn Maintenance. Three years of monthly lawn-maintenance expenses ($) for a
six-unit apartment house in southern Florida follow.

Month Year 1 Year 2 Year 3
January 170 180 195
February 180 205 210
March 205 215 230
April 230 245 280
May 240 265 290
June 315 330 390
July 360 400 420
August 290 885 330
September 240 260 290
October 240 270 295
November 230 255 280
December 195 220 250

a. Construct a time series plot. What type of pattern exists in the data?

b. Develop an estimated regression equation that can be used to account for any
seasonal and linear trend effects in the data. Use the following dummy variables
to account for the seasonal effects in the data: Jan = 1 if January, O otherwise;
Feb = 1 if February, O otherwise; Mar = 1 if March, O otherwise; . .. Nov = 1
if November, 0 otherwise. Note that using this coding method, when all the 11
dummy variables are 0, the observation corresponds to an expense in December.

¢. Compute the monthly forecasts for next year based upon both trend and seasonal
effects.




