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Introduction

Today, with the increasing access to administrative databases and the high
volume of data registered in organizations, traditional data collection and
analysis methods could be more effective due to the response burden. Ac-
cordingly, the transition from conventional survey methods to modern data
collection and analysis methods with the register-based statistics approach
has received more and more attention from statistical data analysts. In
register-based methods, it is essential to create an integrated database by
linking database records of different organizations.

Material and Methods

Many record linkage algorithms have been developed using the Fellegi and
Sunter models. The Fellegi-Sunter model does not leverage information con-
tained in field values and does not care about specific possible values of a
string variable (more common and less common). In this article, a method
that can be able to infuse these differences in specific possible values of a
string variable in the Fellegi-Sunter model is presented. On the other, the
model proposed by Fellegi-Sunter and the method for adjusting the match-
ing weights in the frequency-based record linkage binding in this paper is
based on the assumption of conditional independence. In some record link-
age applications, this assumption must be met in agreement or disagreement
with common variables used for matching. One solution in such a case is to
use a log-linear model that allows interactions between matching variables in
the model. This article deals with two generalizations of the Fellegi-Sunter


https://orcid.org/0000-0001-8057-4001
https://orcid.org/0000-0002-9138-8535

model: correcting the matching weights and using a log-linear model with
interactions without conditional independence.

Results and Discussion

In this paper, the introduced methods are implemented on the labour force
data set of the Statistical Centre of Iran using R. We evaluate three record
linkage algorithms, including the Fellegi and Sunter models and two gen-
eralizations of the Fellegi-Sunter model on the labour force data set of the
Statistical Centre of Iran. This paper investigates the area under the receiver
operating characteristic (ROC) curve (AUC) as a performance measure to
find the best classification method. The adjusted method performs better
than the Fellegi and Sunter model through a real-world application. Results
also indicate that the log-linear model with the interaction effect between
the head of the household and gender has obtained the most extensive area
under the curve, which means that the assumption of conditional indepen-
dence is not established in this data set.

Conclusion

This article introduces the correction of the matching weights based on a
string variable. Expanding this method for more than one variable can be
a research subject. Also, the weight adjustment method assumes that the
frequency distribution of agreed values of one field is independent of the
agreement status of other areas given the actual match status. This assump-
tion may only hold in some practical problems, and this issue needs to be
investigated in the future. For the second generalization of the Fellegi-Sunter
model, adding interaction effects to log-linear models may sometimes reduce
model performance. Therefore, choosing the interaction effects to improve
the model’s performance is challenging.

Keywords: Fellegi-Sunter Model, Frequency-based Matching, Adjusting
Weights, Conditional Independence, Log-Linear Model.
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