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The structure of the model is perhaps best conveyed in a path diagram as

shown in Figure 9.5. Here circles represent latent variables and rectangles

observed variables. Long arrows represent linear relations in the linear pre-

dictor and short arrows represent residual variability. For the exposure and

measurement models, this residual variability is represented by an additive

error term, but for the disease model it represents Bernoulli variability.

Figure 9.5 Path diagram with direct and indirect effects of BUS on CHD via true
fibre intake.

Importantly, the covariate measurement error model specifies true log fibre

intake as an intermediate (or mediating) variable in the causal pathway

from occupation BUS to disease CHD. It follows that BUS may have an indi-

rect effect  in addition to the direct effect . The total effect, the sum of

the direct and indirect effect, then becomes . Note that true log

fibre intake can be viewed as the latent variable in a factor model with mixed

responses; continuous responses for the two measurements of log fibre

intake and a dichotomous response for disease. The factor loading for CHD

is , whereas the loadings are fixed at one for the fibre measures. Since the

latent variable is regressed on a covariate, the specified covariate measure-

ment error model represents a generalization of the conventional Multiple-

Indicator Multiple-Cause (MIMIC) model (e.g., Jöreskog and Goldberger,

1975) to include direct effects and non-continuous responses.

Estimates for the logistic regression model with covariate measurement

error, assuming normality of the true covariate, are presented in Table 9.6

under normality. Here,  represents the estimated effect of true

log-fibre on coronary heart disease with corresponding odds ratio

. This extremely large estimated protective effect of log-
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