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where  denotes the upper  percentile of the t-distribution with

 degrees of freedom.

A test statistic for testing the hypothesis  versus the alternative

hypothesis  is

(4.28)

This again is the Wald test. We obtain a P-value for the null hypothesis by compar-

ing T with the percentiles in a t-distribution with  degrees of freedom.

Both the confidence interval and the test statistic are straightforward extensions

of those for simple linear regression (Section 4.2.2). The numerical calculations

we leave to be handled by statistical software packages.

Example 4.1 (cont)
For our investigation of the relationship between birth weight (BWT) and

weight of the mother (LWT), we may wonder whether age of the mother

(AGE) influences the relationship. If we regress BWT on AGE, we find that

age does not seem to be associated with birth weight: , 95%

CI (–7.40, 32.1), and P = 0.22. But, if we regress LWT on AGE, we get

, 95% CI: (0.22, 1.86) and P = 0.013. After fitting a multiple linear

regression model with BWT as the outcome variable and LWT and AGE as

covariates, we get the results given in Table 4.3.

We interpret the results as the effect of one covariate when all others have

arbitrary but fixed values, and we say the effect is controlled or adjusted for

the effect of the others. The estimate of the regression coefficient for LWT

is smaller, and thereby the estimated association between BWT and LWT

is weaker, than estimated in the simple regression model in Section 4.2.2.
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Table 4.3 Results of fitting a linear regression model of BWT on LWT and AGE, 
n = 189.

Variable Estimate SE t P 95% CI

LWT 4.18 1.74 2.40 0.018 (0.74, 7.62)

AGE 8.02 10.1 0.80 0.43 (-11.8, 27.9)

Constant 2216 299 7.40 < 0.001 (1625, 2806)
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