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Abstract

For an uncertain target set, three disjoint regions, i.e., positive, negative, and boundary regions,
are established in a rough approximation space. To improve the fault-tolerance ability of the
rough set model, a probabilistic rough set model with a pair of thresholds is proposed, and two
types of classification errors are introduced from the viewpoint of probability and statistics. A
decision-theoretic rough set model is proposed to minimize the decision risk, and a pair of thresh-
olds of the probabilistic rough set model can be calculated by the given cost parameters. In this
paper, first, two types of classification errors and two types of uncertain classifications are defined
in the probabilistic rough set model. Then, by considering four cost parameters that characterize
the cost of two types of classification errors and two types of uncertain classifications, a pair of
thresholds of the probabilistic rough set model can again be obtained. Finally, with the increase
in new attributes, the change regularities of the total cost with changing rough approximation
spaces are discussed in detail, and experimental results show that the proposed model for three-
way decision is reasonable and effective. These results further enrich three-way decision theory
to effectively deal with uncertain classification problems.
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1. Introduction

A rough set model [25] is proposed to describe an uncertain concept with two definable sets,
namely, a pair of lower- and upper-approximation sets, and three pairwise disjoint regions of
a domain are formed, i.e., positive, boundary, and negative regions. As an effective tool, the
rough set model has been successfully used to deal with many kinds of uncertain information
systems. In general, on the condition of giving a domain and an equivalence relation, three
disjoint regions can be produced by using the rough approximation operators. In particular,
if a target concept is a definable set, there are only two disjoint regions, namely, positive and
negative regions. If a target concept is an undefinable set, there are three disjoint regions, namely,
positive, boundary, and negative regions. Owing to simple computation, the rough set model has
been successfully applied to deal with uncertain or imprecise information [4,23,24,32], such as
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