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Consider the estimation of the means of a survey variable in categories of a register variable. In
Finland, unique personal identification codes can be used to obtain the values of register variables for
a person in the sample. Registers are usually perceived as reliable but error rates of ten percent or
more have been observed (Wallgren and Wallgren, 2014). Effects of misclassification have been
studied by Zhang and Fosen (2012), for example. This paper describes how errors in register variables
affect statistics as compared with results obtained using true values, which are unknown in practice.

The regional means of a survey variable are often estimated with the help of a model fitted to the
sample. What happens when some of the explanatory register variables contain errors? Theory on
errors-in-variables and measurement errors shows that the estimate of a slope parameter associated
with an explanatory variable containing errors tends asymptotically to zero, as the variance of the error
increases. It is not known how errors in auxiliary variables affect calibration, generalized regression
estimator (GREG), or empirical best linear unbiased predictor (EBLUP). In a simulation experiment
with a synthetic population, a large value was added to an auxiliary variable in the population with
probability 0.01. Model-free domain-level calibration was sensitive to this contamination. Model
calibration (Wu and Sitter 2001; Lehtonen and Veijanen, 2012), which involves predictions from a
model instead of auxiliary variables, was much less sensitive. The mean squared error of GREG and
EBLUP increased only slightly due to contamination. GREG was still design unbiased, whereas the
design bias of EBLUP was affected by contamination in small domains. All these methods
incorporated a mixed model.

Consider the class means of a survey variableY , when the classification of units is obtained from a
register. Because of misclassification, the available classification C sometimes differs from the
unknown true classC . When the sample size increases, even a design unbiased class mean estimator

for class c tends to the expectation  |E Y C c  given the classification, not to the true expectation

 |E Y C c . The bias does not vanish. Under certain conditions, the bias can be approximated using

     | | 1 { | } max ,i i cE Y C c E Y C c P C c C c          

where  |i E Y C i   .

Typical sources of errors in a register are coding errors in auxiliary variables and misclassification due
to a delayed update.
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