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We aimed to develop a framework for generating synthetic
identifier datasets to support development and evaluation of
data linkage methods. We evaluated whether replicating asso-
ciations between attributes and identifiers improved the utility
of the synthetic data for assessing linkage error.

We determined the steps required to generate synthetic
identifiers that replicate the properties of real-world data col-
lection. We generated synthetic versions of a large United
Kingdom cohort study (the Avon Longitudinal Study of Par-
ents and Children), according to the quality and completeness
of identifiers recorded over several waves of the cohort. We
evaluated the utility of the synthetic identifier data in terms of
assessing linkage quality (false matches and missed matches).

Comparing data from two collection points in ALSPAC, we
found within-person disagreement in identifiers (differences in
recording due to both natural change and non-valid entries) in
18% of surnames and 12% of forenames. Rates of disagree-
ment varied by maternal age and ethnic group. Synthetic data
provided accurate estimates of linkage quality metrics com-
pared with the original data (within 0.13-0.55% for missed
matches and 0.00-0.04% for false matches). Incorporating as-
sociations between identifier errors and maternal age/ethnicity
improved synthetic data utility.

Replicating dependencies between attribute values (e.g.
ethnicity), values of identifiers (e.g. name), identifier disagree-
ments (e.g. missing values, errors or changes over time), and
their patterns and distribution structure enables generation of
realistic synthetic data that can be used for robust evaluation
of linkage methods.

Our framework provides a novel and generalisable mech-
anism for developing and benchmarking record linkage algo-
rithms.
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