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Extracting Linear Relationships by Ratio Rules Based on
Support and Confidence

MasaruMl HAMAMOTO!" and HIROYUKI KITAGAWAT® tt

Extracting linear relationships among numeric attributes is an important problem because
it is applicable to filling in missing attribute values, forecasting values, detecting outliners,
and related issues. This paper proposes a method to extract Ratio Rules, which represent
linear relationships among numeric attributes, with support and confidence factors in analogy
to association rule mining. Linear regression and existing Ratio Rule mining techniques are
concerned with linear relationship extraction. However, their expressive power is limited since
they represent a linear relationship as a line or a hyperplane. Moreover, they are not able
to reflect the user’s intention. In this paper we formulate a Ratio Rule as a line segment
and its neighborhood, and then solve problems in existing methods by introducing support
and confidence concepts. Our proposed method extracts Ratio Rules maximizing support or
confidence, which satisfy the minimum support and confidence given by the user, in linear
time for the number of tuples. We also propose a method to extract Local Ratio Rules, which
hold in local areas, by combining with a clustering method. Experimental results for synthetic
and real data show our proposed method works well.
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Table 1 Students data with height and weight attributes.
Assume both attributes have no missing value.
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Fig.1 Ratio Rule for Table 1. Black solid line represents
a Ratio Rule.
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Fig.2 An example where multiple Ratio Rules exist. Black
solid line represents a Ratio Rule extracted by Prin-
cipal Component Analysis.
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Fig.3 An example where target linear relationships depend on the user’s inten-

tion. For the same data, the left figure focuses on the strongness of linear

relationships and the right figure focuses on the overall linear relationships.
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Fig.4 A example where a method using Principal Com-

ponent Analysis fails. Solid line represents the ex-
tracted Ratio Rule.
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Fig.5 A basic algorithm to generate Ratio Rules.
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Fig. 6 Proposed method to extract Local Ratio Rules.
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Fig.7 Extracted optimized Ratio Rules for synthetic data when (p, ¢) = (2, 500).

The left figure shows optimized confidence Ratio Rules, and the right figure
shows optimized support Ratio Rules. minsup and minconf are 0.2 and

0.8, respectively.
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