
Supplementary Exercise 11.16 of IPS7e

Data: see Supplementary Exercise 11.15 for a description of the data.

(a)
Model: The first model requested has predictors IQ and C3 for the response GPA. Below the condensed
output (Basic tables; Fits and diagnostics deselected) from Minitab’s Fit Regression Model menu;
note that the variable C3 has been renamed to SC3.

The fitted regression equation is

ĜPA = −2.83 + 0.0822 · IQ+ 0.163 · C3.

The t-statistic for testing the regression coefficient for C3 equal to zero is: t=2.83 (P =0.006). We
conclude that C3 does contribute significantly to the model. The increase in R2 caused by C3 is:
45.9%− 40.2% = 5.7%; the value 40.2% was from Supplementary Exercise 11.15.

(b)
Models: This part involves two models: one with predictors SC and IQ, and then the expansion
to predictors SC, IQ and C3. Corresponding, similarly condensed, outputs from Minitab are shown
below.
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The first listing shows that IQ and SC are both strongly significant predictors of GPA in a model
containing only these two variables. The fitted regression model involving additionally the C3 variable
is:

ĜPA = −3.49 + 0.0761 · IQ+ 0.0670 · C3+ 0.0369 · SC.

The regression coefficient for IQ is almost unchanged upon adding C3, but the coefficient for SQ has
dropped to about 70% of its previous value. The coefficient for C3 is clearly non-significant (t=0.78,
P =0.44), with a higher P -value than for SC, which has become non-significant as well. The R2 has
increased to 47.5%, a small increase only from the 47.1% of the model with IQ and SC. We conclude
that C3 does not have any significant or practically useful effect on prediction of GPA in a model
that already includes IQ and SC.

(c)
The coefficient for C3 was 0.163 in the model from (a) without SC, and 0.067 in the model from (b)
including SC. The explanation for this substantial change is a strong collinearity between C3 and SC;
in fact, their correlation is 0.80 (see Supplemental Exercise 11.15). As SC and C3 therefore to a large
extent explain the same thing, C3 is not a useful predictor in a model where SC is already present,
but it can be useful when SC is absent.
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