Appendix

Derivation of formulae for projection to larger database

Let h be the probability to link a random pair of records erroneously. In a database with N records
there are N(N-1)/2 possible pairs of records. Therefore an upper bound for the number of
erroneously linked pairs of records is given by h*N(N-1)/2 and hence an upper bound for the
homonym errors rate by h*(N-1)/2. From this we can estimate h given the observed number of
homonyms Ny: H=Nu/Nexh*N(N-1)/2 or h~2 Nu/( Ng(Ne-1)) where Ng is the number of persons in the
gold standard.

Let s be the probability that an error occurs in the data that precludes linkage of two records
referring to the same person. Assuming that such errors are independent and the probability that the
same error occurs twice can be neglected the expected number of synonyms is given by

E(NS ) =sN — Zm nG,.S" (8) where ng; is the number of cases with exactly | notifications in the gold
standard.
With gg;, the proportion of cases with exactly i notifications we get E(NS) =sN, Zm q. (i - SH) .

The synonym rates S; and S; can be expressed as
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From this we can iteratively estimate s given the observed number of synonyms and the g/'s. Once h
and s have been determined it is possible to project error rates to larger databases and notification
schemes with different proportions of multiple notifications.
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