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Abstract. Data preprocessing is an essential step of knowledge discovery. Data pre-
processing comprises data cleaning, data integration, data transformation, data reduction
and data discretization. Estimating null values is a task of data cleaning. Null values
in a database are significant sources of poor data quality. Therefore, the appropriate
handling of null values is an important task of data preprocessing in relational databases.
We propose a new method that uses adaptive learning techniques, based on clustering, to
resolve the issue of null values in relational database systems. This study uses cluster-
ing algorithms to group data and calculates the degree of influence between independent
attributes (variables) and the dependent attribute through an adaptive learning method
(the best adaptive parameter can be obtained by the minimum average error rate). Three
databases (a human resource database, Waugh’s database and a government salary study
database) were selected as the experimental data to compare the mean absolute error rate
(MAER) of the proposed algorithm with the other methods. The results demonstrate that
the proposed method outperforms other methods.
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1. Introduction. In the information age, relational database systems play an important
role in the business processes of enterprises. Yet, null values exist in the systems, which
lead to system failure or create difficulties in completing important tasks, such as finan-
cial analysis and identification of target markets. Further, inaccurate, inconsistent and
null-value attributes might be present in the database, hindering a researcher’s ability to
discover useful knowledge. An effective data quality strategy can help researchers locate
information in a database, make the correct decision and reduce costly operational inef-
ficiencies. In addition, the handling of null values is a major task in data preprocessing
during data mining [1-6].

A database system will not operate properly if null values of attributes (incomplete
datasets) exist in the system [7]. According to Han [8], null values arise due to one of five
possibilities: (a) the data were not captured, due to faulty equipment; (b) inconsistencies
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