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4.3.4 Partial F-test
We continue to study the multiple linear regression model in (4.24). When we

apply this regression model we usually extend the model by sequentially including

covariates. Then we evaluate whether a model with fewer covariates is as good as

one with more. Suppose the full model is one with p covariates. Will a model with

q covariates fit the observed data as well as one with p? Obviously  The

model with q variables is given as

whereas the alternative model is given in (4.24). The two models are identical if

(4.37)

If the hypothesis is rejected, the model with p covariates is preferable.

A test statistic for the hypothesis in (4.37) is constructed using the variance

explained by the regression. The explained variances are  and

 when we have q and p covariates, respectively. The

additional variance by adding  variables is

Example 4.1 (cont)
From the regression model of BWT on LWT and AGE, we get the ANOVA

table in Table 4.4. The sums of squares due to regression and residuals sum

up to the total sum of squares. The mean squares are

 and  which gives  and

P = 0.028. The null hypothesis of no effect of AGE and LWT on BWT

(equation (4.33)) is thus rejected. The estimated effects of AGE and LWT

were given in Table 4.3.

MS X X( , ) .1 2 1888745 6= MSe = 516879 4. , F = 3 654. ,

Table 4.4 Typical ANOVA table from statistical software for the regression of 
BWT on LWT and AGE, n = 189.

Sum of squares df Mean squares F P

Regression (LWT, AGE) 377749.1 2 1888745.6 3.654 0.028

Residual 96139561.5 186 516879.4

Total 99917052.6 188
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