564 Chapter 13 Multiple Regression

b. Provide an interpretation for the slope of the estimated regression equation developed
in part (a).

c. Determine the estimated regression equation that can be used to predict the proportion
of games won given the proportion of field goals made by the team, the proportion of
three-point shots made by the team’s opponent, and the number of turnovers commit-
ted by the team’s opponent.

d. Discuss the practical implications of the estimated regression equation developed in
part (c).

e. Estimate the proportion of games won for a team with the following values for the three
independent variables: FG% = .45, Opp 3 Pt% = .34, and Opp TO = 17.

@ Multiple Coefficient of Determination

In simple linear regression we showed that the total sum of squares can be partitioned into
two components: the sum of squares due to regression and the sum of squares due to error.
The same procedure applies to the sum of squares in multiple regression.

RELATIONSHIP AMONG SST, SSR, AND SSE
SST = SSR + SSE (13.7)
where

SST = total sum of squares = 2(y, — y)*
SSR = sum of squares due to regression = (9, — y)*
SSE = sum of squares due to error = 3(y; — 3,)*

Because of the computational difficulty in computing the three sums of squares, we rely
on computer packages to determine those values. The Analysis of Variance (ANOVA) part
of the Minitab output in Figure 13.4 shows the three values for the Butler Trucking prob-
lem with two independent variables: SST = 23.900, SSR = 21.601, and SSE = 2.299. With
only one independent variable (number of miles traveled), the Minitab output in Figure 13.3
shows that SST = 23.900, SSR = 15.871, and SSE = 8.029. The value of SST is the same
in both cases because it does not depend on p, but SSR increases and SSE decreases when
a second independent variable (number of deliveries) is added. The implication is that the
estimated multiple regression equation provides a better fit for the observed data.

In Chapter 12, we used the coefficient of determination, 7> = SSR/SST, to measure the
goodness of fit for the estimated regression equation. The same concept applies to multiple
regression. The term multiple coefficient of determination indicates that we are measur-
ing the goodness of fit for the estimated multiple regression equation. The multiple coeffi-
cient of determination, denoted R?, is computed as follows.

MULTIPLE COEFFICIENT OF DETERMINATION

,  SSR

== (13.8)
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