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Abstract: Three-way concept analysis, a combination of formal concept analysis and three-way decision, is
a new tool for data analysis and knowledge discovery. Three-way concept has strict semantics and describes
positive information and negative information from the same perspective, which limit its applications in
practical problems, such as teamwork. Based on that, by combining necessity operator and possibility op-
erator, necessity-possibility three-way operators are firstly defined by using interval set in this paper, and
their properties are researched. Further, necessity-possibility semi-three-way concepts are proposed
through introducing the thought of semiconcept into three-way concept analysis, and their algebraic struc-
tures are also studied. Necessity-possibility semi-three-way concepts can describe information from multi-
perspective, which extends the semantics of three-way concept.
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