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Figure 13.2 Scatter plots of blood pressure measured at two occasions, original data and
with missing at random values imputed by three methods.

13.7 Multiple imputation
Single imputation, as described in the preceding section, has many attractive fea-

tures. When performed properly it can result in unbiased estimates. But the vari-

ance of our estimates will typically be too small. In multiple imputation (MI), this

limitation is overcome. When MI is applied, m repeated imputations are per-

formed resulting in m imputed data sets. For each imputed data set, we use an

analysis model for complete data. Let Q denote the population quantity of inter-

est, and let the estimated standard complete data variance of the estimate for Q be

. From the imputed data sets, we obtain the estimates 

These are combined using Rubin’s (1987) rules, as follows. An overall estimate for

Q is given by

(13.1)

The average within imputation variance is
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