
MATH 204 - ASSIGNMENT 2: SOLUTIONS

We carry out the analysis in three phases:

1. Exploratory analysis using scatterplots to discover which predictor variables are likely to influence
the response.

2. Model fitting using the regression and general linear model tools in SPSS to discover which models
(which collections of predictors) seem to fit best.

3. Verification of the model fit for the selected model by inspection of residual plots.

For 1: Plots indicate that there is a systematic variation of Strength with Age that seems intially to
be quadratic (Figure 1). However, as suggested in lectures, we need to be on the lookout for lurking
subgroups. Here we have two factor predictors Group and AgeGroup that together define six potential
subgroups (in a 3 × 2 cross-classification), and when a plot of the six subgroups is produced (Figure 2),
a different picture emerges: it seems that there is actually a set of straight-line relationships. A plot of
Strength versus Test (Figure 3) reveals no such pattern. The conclusion of this analysis is that a model
involving Group , AgeGroup and Age should be sufficient to explain the variation in Strength . We
might also consider models involving Age 2.

For 2: The analyses included in the SPSS are for the several different models. After exploring the model
fits of these models, we can conclude that the model

Group + AgeGroup + Age + AgeGroup .Group

(listed in Analysis 6) provides a good fit (R2 = 0.812, Adjusted R2 = 0.804), and that really there is no
need for the quadratic term, although models that include the quadratic term also seem to fit adequately.
Parameter estimates for the selected model are presented in the Parameter Estimates table.

For 3: A residual plot of the selected model indicates that there is apparently no pattern in the standard-
ized residuals (Figures 4 and 5). The residual plot for the simple quadratic model

Group + Age + Age 2

is also presented (Figure 6).

In order to get full marks, students should

1. Look at some plots of the raw data
4 Marks

2. Check the fits of different models, and select one as their chosen model, giving reasons as to why
the model was chosen, and comparing R2 statistics. They need to report the parameter estimates
in a table or model formula (as in the textbook) for the model.

12 Marks
3. Check the adequacy of fit using residual plots.

4 Marks
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