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Abstract ; In this paper, the formal concept is first analyzed and partial order structure theory introduced. The deci-
sion diagram of attribute partial ordered structure (DDAPOS) , a visualization method of rule extraction and knowl-
edge discovery based on cognitive principles, is then proposed. After the decision problem is transformed into a de-
cision pattern information table, the attributes of a research object can be presented in the visualized diagram. This
paper introduces the principles, generation algorithm, and application examples of DDAPOS. Experimental results
show that the knowledge and rules contained in the data can be represented graphically, and the decision—making
rules in the data can be found effectively through analysis of the graph branches, nodes and clusters.

Keywords: decision diagram of attribute partial ordered structure ; partial ordered structure ; formal concept analy-

sis; visualization; knowledge discovery
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Table 1 An example of decision information table
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Table 2 Decision pattern information table of table 1
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Fig.1 Schematic diagram of general cognitive mecha-

nism model
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Table 3 Decision output of DDAPOS of Fig.2
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R, IF ((¢;) AND (¢; )) THEN ( D,.,=d,);

R, IF ((¢; ) AND (¢, )) THEN (D, .= d, ) ;

R, TF (( ¢, ) AND (¢; ) AND (¢5)) THEN (D, = d; );
R

R

w IF ((c, ) AND (¢; ) AND (¢q)) THEN (D, .= d, );
5 IF¥ (( (&) ) AND ( Cy ) AND ((’5)) THEN (Dmsuhz dz )3
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Table 4 Attributes of BCWD

(eE] JE BUEFE R
CT Clump Thickness 1~10
U Uniformity of Cell Size 1~10
U, Uniformity of Cell Shape 1~10
MA Marginal Adhesion 1~10

SECS Single Epithelial Cell Size 1~10
BN Bare Nuclei 1~10
BC Bland Chromatin 1~10
NN Normal Nucleoli 1~10
M Mitoses 1~10
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Table 5 Graining rules of BCWD
P REAL LI
1 IF (U,<=2) THEN (¢, = 1,¢, = 0)

IF (U_>2) THEN (¢, =0, ¢, = 1)
IF (U_<=3) THEN (¢; = 1, ¢, = 0)

2
3
4  IF (Uy>3) THEN (¢, = 0,¢, = 1)
5 IF (BN<=2) THEN (¢, = 1,¢,=0)
6

IF (BN >2) THEN (¢, =0, ¢, = 1)
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Table 6 Decision information table of BCWD

= J A FiEM: C ’
U, Uy, BN ¢ ¢ ¢ ¢ cs cq

1190394 1 1 3 1 0 1 0 0 1 N
1272039 1 1 1 1 0 1 0 1 0 N
1173235 3 2 3 0 1 1 0 0 1 N
1133136 1 1 3 1 0 1 0 0 1 N
1207986 8 4 8 0 1 0 1 0 1 P
83740 4 4 10 0 1 0 1 0 1 P
1049837 1 1 1 1 0 1 0 1 0 N

3) MR R SRIE U5 B R A R SRR B3k
AR DR AR B 2 AR 3, 45 300 2L i il R SR A
AFERIE T PR,

®7 IREHERFEXNEER
Table 7 Decision pattern information table of BCWD

C

U D De
c, c, c, c, cs cq

m, 1 0 1 0 0 1 N 20
m, 1 0 1 0 0 1 P 7
ms 1 0 1 0 1 0 N 305
my 0 1 1 0 0 1 P 17
ms 0 1 1 0 0 1 N 3
mg 1 0 0 1 1 0 N 5
m, 1 0 0 1 1 0 P 1
mg 0 1 1 0 1 0 N 19
my 0 1 1 0 1 0 p 2
my O 1 0 1 1 0 p 17
m, 0 1 0 1 1 0 N 3
m, 0 1 0 1 0 1 p 140
m; 0 1 0 1 0 1 N 5
myy 1 0 0 1 0 1 P 2
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Table 8 Consistent decision information table of BCWD
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Table 9 Decision output of DDAPOS

c
U D De
¢, c, [N cy cs Co
m, 1 0o 1 0 0 1 N 27
m, 1 0o 1 0 1 0 N 305
m, o 1 1 0 0 1 P 20
m, 1 0o o 1 1 0 N 6
ms o 1 1 0 1 0 N 21
m, o 1 0o 1 1 0 P 20
m, o 1 o0 1 0 1 P 125
my 1 0o o 1 0 1 P 2
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Fig.3 DDAPOS of BCWD
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IF ((U_<2) AND (U <3))

R THEN ( D= N)

IF ((U_<2) AND (U_>3) AND (BN<2))
R THEN (D, = N);

IF ((U_<2) AND (U_>3) AND (BN >2))
R THEN (D, = P);

IF ((U_>2) AND (U, <3) AND (BN<2))
K THEN (D, = N);
. IF ((U_>2) AND (U, <3)AND (BN >2))

s

THEN (D, = P);

IF ((U_>2) AND (U_>3))
THEN (D, = P).

|||||
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Table 10 Sensitivity, specificity and accuracy of BCWD

7k e % RPE e B

kNN 0.964 8 0.9417 0.9775

Naive Bayes 0.9619 0.9792 0.9527

SVM 0.970 7 0.9750 0.968 5

C5.0 0.948 7 0.928 8 0.959 5

Random Forests 0.972 1 0.970 8 0.9729

AT 0.962 3 0.928 6 0.9416
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