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Research on the set subtraction and rotation calculation application of
granular information decision making algorithm
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[ Abstract] Classification decision — making issues are crucial to the field of artificial intelligence. Factor space constructs the
corresponding granular information decision —making algorithm for this problem, among which the more typical algorithm is the
factor analysis and the set subtraction and rotation calculation. The essence of these two algorithms is that conceptual knowledge is
induced by the equivalent class inclusion relationship formed in the discourse domain between single condition information and
decision information. However, there is a limitation that it is not possible to describe the role of different types of factors in the
process of concept formation. In order to solve this problem, based on the theory of factor space and quotient set, this paper defines
the analysis and combination transformation of factors, and constructs the data granularity transformation method. To verify the
effectiveness of the transformation method, the decision tree algorithm, which is also a generative inference algorithm, is used as the
comparison algorithm. Instance validation is performed on the UCI classic dataset Wisconsin Breast Cancer. The results show that the
data granularity transformation method is effective, the time cost of knowledge mining to form an empirical reasoning system is
lower than that of the decision tree, and the generalization effect of the empirical reasoning system is the same as that of the decision
tree.
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Fig. 2 Concept conversion schematic
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Tab. 4 WBC’s conditional factor name and value distribution

S TAEs SRPFIR R BE AR FAFHE R AR e TEASIE
(1) Clump Thickness i e [y e {1,2,3,4,5,6,7,8,9,10}
(2) Uniformity of Cell Size YR/ N 5P A {1,2,3,4,5,6,7,8,9,10}
(3) Uniformity of Cell Shape IR S e {1,2,3,4,5,6,7,8,9,10}
(4) Marginal Adhesion RS Y eyt {1,2,3,4,5,6,7,8,9,10}
(5) Single Epithelial Cell Size ol E AR RN [y {1,2,3,4,5,6,7,8,9,10}
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(7) Bland Chromatin TSz 5T eyt {1,2,3,4,5,6,7,8,9,10}
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(9) Mitoses R e {1,2,3,4,5,6,7,8,9,10}
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Tab. 5 Sample data distribution
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Tab. 6 The result

of rule—knowledge mining

Eie il ES JesE PG
1 (2) 5,10 — ( malignant)
2 (1 9,10 — ( malignant)
3 (8) 9,10 — ( malignant)
4 (6) 2 — (benign)or 6.9 — (malignant)
5 (7) 6.8.9.10 — (malignant)
6 (9) 5.8 — (benign)or 4.6 — (malignant)
7 (3) 9,10 — ( malignant)
8 (4) 7,8 — (malignant)
9 (5) 7 — (benign)
10 (3) A (6) 1 A 1.3.4— (benign)or2 A 1.3.5— (benign)or 2 A 4 — ( malignant) or
3 A 1.4 (benign)or3 A 3.7.8— (malignant)or 4 A\ 7— (benign)or
4 A 4,10 — (malignant)or 5 A 8,10 — (malignant)or 6 A 8,10 — (malignant) or
6 A\ 7.10 — (malignant)or 8 A 4 — (benign)or 8 A 4 — (malignant)
11 (1) A(4) 1 A 2— (benign)or I A 4 — (malignant)or 3 A 2— (benign)or 3 A 5— (malignant) or
4 A\ 2.6 — (benign)or 4 A 1— (malignant)or 5 A 1.2.4.5.8— (benign)or
5 A\ 6,10 — (malignant)or 6 A 3.5 — (benign)7 A 3.4.6.10 — ( malignant) or
8 A 3 — (benign)
12 (1) AN (2) 2 A 1— (benign)or2 A 3 — (malignant)

A, ZEREAT I Btk SRR 22 30 4 B AR G AR 3K
R ERZ ARSI R LR 7T MK 8,
x7 EBRTHEZRHEERFZHLER
Tab. 7 Generalization results of empirical reasoning systems for set

subtraction and rotation calculation

‘ Pk
Jegm HHRA/ %
benign malignant
benign 49 2 3.92
malignant 3 24 1.11

R8 RRWEWEERFEZUER
Tab. 8 Generalization results of empirical reasoning systems for

decision tree

‘ e \
L2 S B/ %
benign malignant
benign 47 4 3.92
malignant 4 23 1.11
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Tab. 9 Algorithm evaluation results

Bt
WIRE/ % EEH/ % TR/ % FRF/ % F1GEERE
ZEHEHE 96.08 92.31 88.89 6.41 90.57
R 92.16 85.19 85.19 5.13 85.19
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H BRI TR B N 2500 5 e R M
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