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covariate should be included. This is a Type III analysis, where the effect of each vari-

able is adjusted for all other variables in the model. Evidently, when judging the

effect of a specific covariate, we consider this to be the last to be included.

A Type III analysis is the approach used in most statistical software packages. As

we shall see in Section 4.6.1, we build our model sequentially and make use of a

Type III analysis to get effects adjusted for all other variables in the model. As for

the ANOVA, we get Type III sums of squares that coincide with the regression

sums of squares, and the contrasts of the group means will agree with the esti-

mated coefficients for the corresponding dummy variables in regression analysis.

There are Type I, Type II, and Type III analyses in ANOVA and it may be difficult

to choose between them. If we always use a regression model whenever we have

categorical covariates, we will never be confused about what sums of squares to

use. Moreover, the effects are easier to interpret in a regression model, since they

are given directly as parameter estimates rather than as contrasts between means.

We therefore recommend regression models rather than ANOVA.

Example 4.1 (cont)
Table 4.11 presents the results of running a Type III ANOVA for the effects

of RACE, SMOKE, and HT on BWT. The P-values are identical to those

from the regression analysis (Table 4.9).

Table 4.11 Type III ANOVA table for the effects of RACE, SMOKE, and HT on 
BWT, n = 189.

Type III Sum of squares df Mean squares F P

RACE 8346644.2 2 4173322.1 8.94 < 0.001

SMOKE 7130923.1 1 7130923.1 15.3 < 0.001

HT 1637360.8 1 1637360.8 3.51 0.063

Residual 85937986.8 184 467054.3

Total 99917062.6 188 531473.7
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