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Nancy, Michelle, Allison,

Maureen, Abigael, Andrew,

Cathy, Christopher, Timothy, Randall, Erin, Fiona

&Y IBWIN Concemned about Our Environment _
In recognition of the fact that our company is a large end-user of fragile yet
‘: replenishable resources, we at IRWIN can assure you that every effort is made to
meet or exceed Environmental Protection Agency (EPA) recommendations and require-
ments for a “greener” workplace.

To preserve these natural assets, a number of environmental policies, both companywiqe
and department-specific, have been implemented. From the use of 50% recycleq paper in
our textbooks to the printing of promotional materials with recycled stock and soy inks tg our
office paper recycling program, we are committed to reducing waste and replacing environ-
mentally unsafe products with safer alternatives
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cwm= - Multiple Regression—I

Multiple regression analysis is one of the most widely used of all statistical methods. In
this chapter, we first discuss a variety of multiple regression models. Then we present the
basic statistical results for multiple regression in matrix form. Since the matrix expressions
for multiple regression are the same as for simple linear regression, we state the results
without much discussion. We conclude the chapter with an example, illustrating a variety
of inferences and residual analyses in multiple regression analysis.

6.1 Multiple Regression Models

Need for Several Predictor Variables

When we first introduced regression analysis in Chapter 1, we spoke of regression models
containing a number of predictor variables. We mentioned a regression model where the
response variable was direct operating cost for a branch office of a consumer finance chain, |
and four predictor variables were considered, including average number of loans outstanding |
at the branch and total number of new loan applications processed by the branch. We also
mentioned a tractor purchase study where the response variable was volume of tractor
purchases in a sales territory, and the nine predictor variables included number of farms in
the territory and quantity of crop production in the territory. In addition, we mentioned a
study of short children where the response variable was the peak plasma growth hormone
level, and the 14 predictor variables included gender, age, and various body measurements.
In all these examples, a single predictor variable in the model would have provided an
inadequate description since a number of key variables affect the response variable in
important and distinctive ways. Furthermore, in situations of this type, we frequently find
that predictions of the response variable based on a model containing only a single predictor
variable are too imprecise to be useful. We noted the imprecise predictions with a single
predictor variable in the Toluca Company example in Chapter 2. A more complex model,
containing additional predictor variables, typically is more helpful in providing sufficiently
precise predictions of the response variable.

In each of the examples just mentioned, the analysis was based on observational data
because the predictor variables were not controlled, usually because they were not suscep-
tible to direct control. Multiple regression analysis is also highly useful in experimental
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