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Visualization of Rules based on Rough Sets and Graphical
Modeling

Shusaku Tsumoto
Department of Medical Informatics, Shimane Medical University

Abstract: Rule induction methods have been introduced since 1980’s and many applications
show that they are very useful to acquire simple patterns from large databases. However, when
a database is very large, the methods generate too many rules, which makes domain experts
interpret all the rules. Moreover, since rules only shows the relations between attribute-value
pairs, it is very difficult to capture the relations between concepts or among induced rules. In
order to solve this problem, many kinds of visualization has been introduced. Rough set theory
has a technique on conflict analysis with qualitative distance obtained from attributes, which
gives graphical relations between class or rules. On the other hand, statistical methods have
a graphical model method, which gives graphical relations between attributes by using partial
coefficients or other indices. In this paper, we introduce a new approach which combines
conflict analysis and graphical modeling. The results show that the combination of these two
methods gives the other type of visualization of rules, which gives also a formal mathematical
model for rule visualization.
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Table 8: Contingency Table for location

occular whole lateral

m.c.h. 1 2 0 3
migra 0 1 1 2

psycho 0 1 0 1
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Table 9: Contingency Table for nature

persistent throbbing radiating

m.c.h. 2 0 1 3
migra 0 2 0 2

psycho 1 0 0 1
3 2 1 6
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Table 6: O OO0ODOOO

No. age location nature prodrome nausea M1 class
1 50-59 occular persistent no no yes m.c.h.
2 40-49 whole persistent no no yes m.c.h.
3 40-49 lateral throbbing no yes no migra
4 40-49 whole throbbing yes yes no migra
5 40-49 whole radiating no no yes m.c.h.
6 50-59 whole persistent no yes yes psycho

DEFINITIONS. M1: tenderness of M1, m.c.h.: muscle
contraction headache, migra: migraine, psycho:

psychological pain.

Table 10: Contingency Table for prodrome
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Table 11: Contingency Table for nausea
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Table 12: Contingency Table for M1
Ml=yes Ml=no

m.c.h. 3 0 3
migra 0 2 2
psycho 1 0 1

4 2 6
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= 0.16667

= 0.00133
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Table 13: Class, nature, nausea0 000000

m.c.h. migra psycho
nausea=yes nausea=no |nausea=yes nausea=no |nausea=yes nausea=no
persistent 0 2 0 0 1 0
nature throbbing 0 0 2 0 0 0
radiating 0 1 0 0 0 0
Table 14: Class, nature, M1 O OO 0000
m.c.h. migra psycho
Ml=yes Ml=no|Ml=yes M1=no|Ml=yes M1l=no
persistent 2 0 0 0 1 0
nature throbbing 0 0 0 2 0 0
radiating 1 0 0 0 0 0
Table 15: Class, nausea, M1 0000000
m.c.h. migra psycho
Ml=yes Ml=no|Ml=yes M1l=no|Ml=yes Ml=no
nausea yes 0 0 0 2 1 0
no 3 0 0 0 0 0

O
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00000 (B)(No.759))M 0000000000
000000000000000000000
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