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Abstract: Rule extraction plays an important role in formal concept research, while three-way formal concept analysis represents a
significant advancement in the development of formal concept analysis theory. Considering that current research on three-way for-
mal concept analysis does not adequately address incomplete formal contexts, this paper delves into the issue of extracting decision
rules from object-induced three-way concept lattices under incomplete decision contexts. Firstly, the optimistic and pessimistic deci-
sion contexts of incomplete decision contexts are characterized and the detailed relations between three-way concepts in these two
contexts are then provided. The extraction of the three-way concept lattice and decision rules for both optimistic and pessimistic deci-
sion objects are subsequently presented. Finally, the relationships in rule acquisition among object-induced three-way concept lattic-
es, optimistic object-induced three-way concept lattices and pessimistic object-induced three-way concept lattices are discussed. The
study concluded that in an incomplete decision context, the set of object-induced three-way positive rules is identical to the set of

pessimistic object-induced three-way positive rules, and that the decision approximate concept lattice is finer than the decision con-
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cept lattice in a pessimistic context. These findings provide valuable theoretical support for the study of three-way concept lattices

and rule extraction in contexts involving incomplete information.
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Fig.3 Optimistic OE-conditional concept lattice OOEL -(G,C,I)
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Table 5 The optimism object-induced three-way rules 5 ﬁ‘% R S ) S (T = A I s v =
TERLI Gl T T
= hi e—>j bef— hij notd—>notg W 3 "L,Q‘(G,M, { b= },I) S A 7
acf— hi ce—>j bdef— hij not bde—not g . s i
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Table 6 The irredundant optimism object-induced three-way
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Table 7 Pessimistic formal decision context

(GMA{+,—,—}I)
% a b ¢ d e f g h i
1 + - + - - 4+ - 4+ + -
2 - - - 4+ + + - = 4+ +
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4 - - - 4+ + - 4+ - - +
(G(2,2))

(124,(2 b)) (234,(e,9)) (123,(£,9))
(12,(fb)) (24,(de,abc))  (23,(ef, D)) (13,(acf,d))
(4,(de,abcf))  (1,(acfbde)) (2,(defabc))  (3,(abcef,d))

(D ,(M,M))

ES5 CEWA OE-ZMFEESHE POEL (G, C,1)
Fig 5 Pessimistic OF-conditional concept lattice
POEL(G,C,T)
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Table 8 The pessimistic object-induced three-way rules
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Table 9 The irredundant pessimistic object-induced

three-way rules
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