Denyse Webber

OPRE 202/WB1

April 15, 2011

Homework – Session 9

Homework Chapter 13
13.5 Circulation is the lifeblood of the publishing business. The larger the sales of a magazine, the more it can change advertisers. However, a circulation gap has appeared between the publishers’ reports of magazines’ newsstand sales and subsequent audits by the Audit Bureau of Circulations. The file Circulation contains the reported and audited newsstand yearly sales (in thousands) for the following 10 magazines.

a. Construct a scatter plot. For these data, b0 = 26.724 and b1 = 0.5719.
I don’t have access to the “Circulation” File
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b. Interpret the meaning of the slope, b1, in this problem.

Since b1 equals 0.5719, this means that for each increase of 1 unit in reported sales (X), the prediction value of Audited sales (Y) is estimated to increase by .5719 units.

c. Predict the audited newsstand sales for a magazine that reports newsstand sales 400,000.
b0 = 26.724 and b1 = 0.5719.
Predicted value of Y for observation formula is  Yi = b0 + b1Xi 

Yi = 26.724 + 0.5719 (400,000) = 228,786.724

Sales for a magazine that reports newsstand sales is 228,786.72
13.17
In Problem 13.5 on page 481, you used reported magazine newsstand sales to predict audited sales (stored in Circulation file). For those data, SSR = 130,301.41 and SST = 144.538.64

a. Determine the coefficient of determination, r2, and interpret its meaning.
Formula for r2 = SSR/SST 

r2 = 130,301.41/144,538.64 = .901498796
This means that 90.15% of the variation in audited sales is explained by the variability in reported sales.

b. Determine the standard error of the estimate.

Formula = SST = SSR + SSE

SST-SSR = SSE

144.538.64 – 130,301.41 = 14,237.23

SSE = 14,237.23
SYX = √SSE/ (n – 2) = √14,237.23/ (10 – 2) 

= √1779.65 

SYX = 42.1859

c. How useful do you think this regression model is for predicting audited sales?
This regression model is very helpful in predicting audited sales 

13.25
In Problem 13.5 on page 481, you used reported magazine newsstand sales to predict audited sales. Perform a residual analysis for these data (stored in Circulation). Evaluate whether the assumptions of regression have been seriously violated.
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According to the residual plot above, the linear model is appropriate for the data so will do not see any apparent pattern in the plot. Therefore, the assumption of regression has not been seriously violated.
13.43
In Problem 13.5 on page 481, you used reported magazine newsstand sales to predict audited sales. The data are stored in Circulation file. Using the results of the problem, b1 = 0.5719 and Sb1 = 0.0668.
a. At the 0.05 level of significance, is there evidence of a linear relationship between reported sales and audited sales?

H0: β1 = 0,(There is no linear relationship (the slope is zero) 

H1: β1 ≠ 0 (There is a linear relationship (the slope is not zero)

T STAT = (b1 – β1)/Sb1 

= (0.5719 – 0)/0.0668 = 8.5613

tSTAT = 8.5613

Degrees of freedom (10-2=8) 

To find t0.05/2 go to Table E.3 and look up 8df and .025 which is 2.3060

8.5613  > t0.05/2 = 2.3060

Because tSTAT = 8.5613 and its > greater than 2.3060 or because the p-value is approximately 0 which is less than a = .05, you reject the hypothesis. 
 There is evidence of a linear relationship between reported sales and audited sales.

b. Construct a 95% confidence interval estimate of the population slope, β1.

b1 =  0.5719        tα/2 = 2.3060     Sb1 =0.0668
b1 ± tα/2Sb1 = 

=0.5719 ± 2.3060(0.0668) =

= 0.5719 ± 0.15404

 = 0.5719 + 0.15404 = 0.7259

= 0.5719 - 0.15404= 0.4178

0.4178 ≤ β1 ≤ 0.7259
13.57
In Problem 13.5 on page 481, you used reported sales to predict audited sales of magazines. The data are stored in Circulation. For these data SYX = 42.186 and hi = 0.108 when X = 400.

a. Construct a 95% confidence interval estimate of the mean audited sales for magazines that report newsstand sales of 400,000.

Predicted value of Y for observation
b0 = 26.724 and b1 = 0.5719
Yi = 26.724 + 0.5719 (400)
 i = 26.724 + 0.5719 (400) = 
SYX = 42.186 and hi = 0.108

Y ± tα/2SYX √hi = 

255.48 ± 2.3060(42.186) √0.108 = 

255.48±97.28 √0.108=

255.48±97.28 (.329) =

255.48  ±32.01

223.47 ≤ YX = 400 ≤  287.49

b. Construct a 95% prediction interval of the audited sales for an individual magazine that reports newsstand sales of 400,000.

Predicted value of Y 

± tα/2SYX √(1 + hi) = 

=255.48 ± 2.3060(42.186) √(1 + 0.108) = 

=255.48 ± 97.28 (1.053)

=255.48 ± 102.44

153.4808 ≤ YX = 400 ≤ 357.92
=153.08 ≤ YX = 400 ≤ 357.88
c. Explain the difference in the results in (a) and (b).

The difference in the prediction intervals of the audited sales for an individual magazine is much greater than the confidence interval estimate of the mean audited sales

Lecture Questions 

A few questions for you: In one study, the correlation between the educational level of husbands and wives in a certain town was about 0.5; both averaged 12 years of schooling completed, with a SD of 3 years 

Note: Associated with an increase of one SD in x, there is an increase of only r.SD’s in y, on the average. Plotting these regressions estimates give the regression line for y on x. 

Given Xbar = Ybar = 12, slope, m = 0.5
SD = 3

We can calculate the y-intercept, given the mean values of x and y, using the formula

y = mx + c

Solving for c, we get

c = y –m(x)
 = 12 - .5 (12) = 6

Using c=6, and m= 0.5, we can now predict

 (a) Predict the educational level of a woman whose husband has completed 18 years of schooling.
x = # of years of schooling the husband has completed (18).  Y = the educational level of the wife. 

 y = m(x) + c
 = .5(18) + 6 = 15 
15 years of education of a woman whose husband has completed 18 years of schooling.

(b) Predict the educational level of a man whose wife has completed 15 years of schooling.
 X = the # of years that schooling the wife has completed. Y = education level of the husband 

y = m(x) + c
 = .5(15) + 6 
= 13.5 years

13.5 years of education of a man whose wife has completed 15 years of schooling.

(c) Apparently, well-educated men marry women who are less well educated than themselves. But the women marry men with even less education. How is this possible?

We would need more data to prove how this is possible. 
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