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Exercise 4.1 (See Exercise 3.2)

Exercise 4.2  Heller Company manufactures lawnmowers and are related lawn equipment. The
managers believe the quantity of lawnmowers sold depends on the price of the mower and the
price of a competitor’s mower. The managers want an estimated regression equation that relates
quantity sold to the price of the Heller mower and the competitor’s mower. The following table
lists prices in 10 cities.

Competitor’s Price ($) Heller’s Price (%) Quantity Sold (1000s)
120 100 102
140 110 100
190 90 120
130 150 77
155 210 46
175 150 93
125 250 26
145 270 69
180 300 65
150 250 85

Case Study 4.1 La Quinta Motor Inns

La Quinta Motor Inns is a moderately priced chain of motor inns located across the United
States. Its market is the frequent business traveler. The chain recently launched a campaign to
increase market share by building new inns. The management of the chain is aware of the
difficulty in choosing locations for new motels. Moreover, making decisions without adequate
information often results in poor decisions. Consequently, they acquired data on 100 randomly
selected inns belonging to La Quinta. The objective was to predict which sites are likely to be
profitable.

To measure profitability, La Quinta used operating margin, which is that ratio of the sum of
profit, depreciation, and interest expenses divided by total revenue. (Although occupancy is often
used as measure of a motel’s success, the statistician concluded that occupancy was too unstable,
especially during economic turbulence.) The higher the operating margin, the greater the success
of the inn. La Quinta defines profitable inns as those with an operating margin in excess of 50%
and unprofitable ones with margins of less than 30%. After a discussion with a number of
experienced managers La Quinta decided to select one or two independent variables from each of
these categories: competition, market awareness, demand generators, demographics, and physical.
To measure the degree of competition, they determined the total number of motel and hotel rooms
within 3 miles of each La Quinta inn. Market awareness was measured by the number of miles
between the nearest competitor and the La Quinta inn. Two variables that represent sources of
customers were chosen. The amount of office space and college and university enrollment in the
surrounding community are demand generators. Both of these are measures of economic activity.
A demographic variable that describes the community is the median household income. Finally, as
a measure of the physical qualities of the location La Quinta chose the distance to the downtown
core. These data are stored in a SPSS file, where column 1 stores the inn selected (INN), column 2
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contains the operating margin (MARGIN in percent), and column 3 though 8 (ROOMS,
NEAREST in miles, OFFICE in thousands of square feet, COLLEGE enrollment in thousands,
INCOME in $thousands, and DISTTWN in miles), respectively, store the six independent
variables.

Conduct a regression analysis and analyze the results.
Case Study 4.2 Fran’s Convenience Marts

Fran’s Convenience Marts are located throughout metropolitan Erie, Pennsylvania. Fran, the
owner, would like to expand into other communities in northwestern Pennsylvania and
southwestern New York, such as Jamestown, Corry, Meadville, and Warren. As part of her
presentation to the local bank, she would like better understand the factors that make a particular
outlet profitable. She must do all the work herself, so she will not be able to study all her outlets.
She selects a random sample of 15 marts and records the average daily sales, the floor space (area),
the number of parking spaces, and the median income of families in that ZIP code region for each.
The sample information is reported below.

Sampled mart  Daily sales ($)  Storearea  Parking spaces  Income ($000)

1 1840 532 6 44
2 1746 478 4 51
3 1812 530 7 45
4 1806 508 7 46
5 1792 514 5 44
6 1825 556 6 46
7 1811 541 4 49
8 1803 513 6 52
9 1830 532 5 46
10 1827 537 5 46
11 1764 499 3 48
12 1825 510 8 47
13 1763 490 4 48
14 1846 516 8 45
15 1815 482 7 43

1)  Determine the regression equation.

2)  What is the value of Adjusted Coefficient of Determination? Comment on the value.
3) Determine if any of the independent variables can be dropped.

4)  If variables are dropped, recomputed the regression equation and adjusted R2.

Case Study 4.3 Pricing Cottage Properties

A developer who specializes in summer cottage properties is considering purchasing a large
tract of land adjoining a lake. The current owner of the tract has already subdivided the land into
separate buildings lots and has prepared the lots by removing some of the trees. The developer
wants to forecast the value of each lot. From previous experience, he knows that the most
important factors affecting he price of the lot are size, number of mature trees, and distance to the
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lake. From a nearby area, she gathers the relevant data for 60 recently sold lots. These data are
stored in a SPSS file (Column 1 = price in thousands of dollars; column 2 = lot size in thousands
of square feet; column 3 = number of mature trees; column 4 = distance to the lake in feet.)

1)  Determine the regression equation.

2) Interpret each of the coefficients.

3) Determine if any of the independent variables can be dropped.
4)  If variables are dropped, recomputed the regression equation.

Case Study 4.4 Subscriptions to a Newspaper

The Times-Observer is a daily newspaper in Metro City. Like many city newspapers, the
Times-Observer is suffering through difficult financial times. The circulation manager is interested
in studying other papers in similar cities in the United States and Canada. He is particularly
interested in what variables relate to the number of subscriptions to the paper. He is able to obtain
the following sample information on 25 newspapers in similar cities. The following notation is
used:

Sub = Number of subscriptions (in thousands).
Popul = The metropolitan population (in thousands).
Adv = The advertising budget of the paper (in hundreds of dollars).

Income = The median family income in the metropolitan area (in $ thousands).

Paper Sub Popul Adv Income
1 37.95 588.9 13.2 35.1
2 37.66 585.3 13.2 34.7
3 37.55 566.3 19.8 34.8
4 38.78 642.9 17.6 35.1
5 37.67 624.2 17.6 34.6
6 38.23 603.9 15.4 34.8
7 36.90 571.9 11.0 34.7
8 38.28 584.3 28.6 35.3
9 38.95 605.0 28.6 35.1

10 39.27 676.3 17.6 35.6
11 38.30 587.4 17.6 34.9
12 38.84 576.4 22.0 35.4
13 38.14 570.8 17.6 35.0
14 38.39 586.5 154 35.5
15 37.29 544.0 11.0 34.9
16 39.15 611.1 24.2 35.0
17 38.29 643.3 17.6 35.3
18 38.09 635.6 19.8 34.8
19 37.83 598.9 15.4 35.1
20 39.37 657.0 22.0 35.3
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1)
2)
3)
4)

21
22
23
24
25

37.81
37.42
38.83
38.33
40.24

595.2
520.0
629.6
680.0
651.2

15.4
19.8
22.0
24.2
33.0

35.1
35.1
35.3
34.7
35.8

Determine the regression equation.

Interpret each of the coefficients.

Determine if any of the independent variables can be dropped.
If variables are dropped, recomputed the regression equation.
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