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When using (12.12), Algorithm 12.4 is an example of semi-parametric bootstrap-

ping, in that the simulation procedure is partly nonparametric (no assumptions

are made on ) and partly parametric (the link between covariates and response

is assumed to follow the assumed model). In this case, drawing from  can be

performed through sampling from  with replacement.

An important observation in the procedure above is that there is no restriction

on how the estimates of the regression coefficients are obtained. This means that

we can choose the ordinary LS estimates, but also that alternative estimation

methods can be considered. This will be illustrated in the example below.

Bias and standard errors can be estimated exactly as before, i.e., through (12.3)

and (12.2), for the parameters of interest. Confidence intervals can similarly be

constructed as described in Section 12.3.

Example 12.3
Efron (1988) analyzed a data set giving the survival percentages for rats at

a succession of doses of radiation. This is a designed experiment with

repeated measurements at each dose. Consider a regression model

where  corresponds to the survival percentage (at log scale) of individu-

als given dose  (according to Efron, 1988, the response at log scale is

expected to be a low-order polynomial function of the radiation dose).

Ordinary LS estimates, together with corresponding standard errors and P-

values, are given in Table 12.4.
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Table 12.4 Ordinary LS and LAD regression on survival data using a quadratic 
model in dose. The reported confidence intervals are standard normal confidence 
intervals using quantiles from the t distribution with 12 degrees of freedom. The 
P-values correspond to testing the hypotheses .

Method Parameter Estimate SE P 95% CI

LS β1 –1.049 0.084 < 0.001 (–1.395, -0.703)

β2 0.034 0.009 0.030 (0.004, 0.065)

LAD β1 –0.814 0.081 < 0.001 (–0.991, -0.636)

β2 0.009 0.007 0.242 (–0.007, 0.024)

β j = 0
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