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Appendix 1. LUPC’s rule learning includes two modes: learning all classes and learn-
ing only one target class. These four tables show the numbers of cases which coverd rules 
from “DIAG2” and “DIAG” obtained by LUPC with the condition of: (1) learning mode: 
all classes, (2) Minimum accuracy: 95%, (3) Minimum cover: 2 cases, (4) Number candi-
date conditions: 100, (5) Number candidate rules: 30. Table 3 is the result on “DIAG2” dis-
cretized by entropy. Table 4 is the result on “DIAG2” discretized by Rosetta. Likewise, Ta-
ble 5 and Table 6 are the results on “DIAG2” discretized by entropy and Rosetta.  
       

       Table6: Rules from "diag" discretized by Rosetta 
         class ID (a) (b) (c) (d) 

         ABSCESS 1 1.0 6 6 0.0

ABSCESS 2 1.0
0  

4 4 0.0
3  

Table3: Rules from "diag2" discretized by entropy ABSCESS 3 1.0
0  

4 4 0.0
3  

class ID (a) (b) (c) (d)    ABSCESS 4 1.0 4 4 0.0

BACTERIA 1 1.0 32 32 0.2  BACTE(E) 5 1.0 3 3 0.0

BACTERIA 2 1.0 13 13 0.0  BACTE(E) 6 1.0 3 3 0.0

BACTERIA 3 1.0 12 12 0.0  BACTE(E) 7 1.0 3 3 0.0

BACTERIA 4 1.0 11 11 0.0  BACTE(E) 8 1.0 3 3 0.0

BACTERIA 5 1.0 8 8 0.0  BACTE(E) 9 1.0 2 2 0.0

VIRUS 6 0.9 100 95 0.7  BACTE(E) 10 1.0 2 2 0.0

VIRUS 7 0.9 88 85 0.6  

(a) : accuracy 
(b) : number of  covered cases 
(c) : number of  correct cases 
(d) : coverage of  the rule 

BACTERIA 11 1.0 12 12 0.0

VIRUS 8 0.9 83 82 0.6         BACTERIA 12 1.0 9 9 0.0

VIRUS 7 0.9 88 85 0.6         BACTERIA 13 1.0 8 8 0.0

VIRUS 8 0.9 83 82 0.6         BACTERIA 14 1.0 7 7 0.0

      BACTERIA 15 1.0 7 7 0.0

Table 5: Rules from "diag” discretized by entropy BACTERIA 16 1.0
0  

6 6 0.0
4  

class ID (a) (b) (c) (d)  BACTERIA 17 1.0 6 6 0.0Table 4: Rules from "diag2"   
discretized by Rosetta 

 
ABSCESS 1 1.0 6 6 0.0  BACTERIA 18 1.0 6 6 0.0

class ID (a) (b) (c) (d)  ABSCESS 2 1.0 3 3 0.0  BACTERIA 19 1.0 5 5 0.0

BACTERIA 1 1.0 27 27 0.1  ABSCESS 3 1.0 2 2 0.0  BACTERIA 20 1.0 5 5 0.0

BACTERIA 2 1.0 15 15 0.11  ABSCESS 4 1.0 2 2 0.0  BACTERIA 21 1.0 4 4 0.0

BACTERIA 3 1.0 14 14 0.1  BACTE(E) 5 1.0 3 3 0.0  VIRUS 22 0.9 22 21 0.1

BACTERIA 4 1.0 12 12 0.0  BACTE(E) 6 1.0 2 2 0.0  VIRUS 23 0.9 21 20 0.1

BACTERIA 5 1.0 9 9 0.0  BACTE(E) 7 1.0 2 2 0.0  VIRUS 24 0.9 21 20 0.1

BACTERIA 6 1.0 9 9 0.0  BACTERIA 8 1.0 11 11 0.0  VIRUS 25 0.9 21 20 0.1

BACTERIA 7 1.0 9 9 0.0  BACTERIA 9 1.0 10 10 0.0  VIRUS 26 0.9 20 19 0.1

BACTERIA 8 1.0 5 5 0.0  BACTERIA 10 1.0 8 8 0.0  VIRUS 27 1.0 18 18 0.1

VIRUS 9 0.9 47 45 0.3  BACTERIA 11 1.0 8 8 0.0  VIRUS 28 1.0 15 15 0.11  

VIRUS 10 0.9 45 43 0.3  BACTERIA 12 1.0 8 8 0.0  VIRUS 29 1.0 15 15 0.11  

VIRUS 11 0.9 45 43 0.3  BACTERIA 13 1.0 6 6 0.0  VIRUS 30 1.0 14 14 0.1

VIRUS 12 0.9 45 43 0.3  BACTERIA 14 1.0 5 5 0.0  VIRUS 31 1.0 14 14 0.1

VIRUS 13 0.9 44 42 0.3  VIRUS 15 0.9 61 58 0.4  VIRUS 32 0.9 33 32 0.2

VIRUS 14 0.9 43 41 0.3  VIRUS 16 0.9 60 57 0.4  VIRUS(E) 33 1.0 10 10 0.0

VIRUS 15 0.9 42 40 0.3  VIRUS 17 0.9 58 56 0.4  VIRUS(E) 34 1.0 10 10 0.0

VIRUS 16 0.9 42 40 0.3  VIRUS 18 0.9 54 52 0.3  VIRUS(E) 35 1.0 9 9 0.0

VIRUS 17 0.9 40 38 0.2  VIRUS 20 0.9 43 41 0.3  VIRUS(E) 36 1.0 9 9 0.0

VIRUS 18 0.9 32 31 0.2  VIRUS 19 0.9 51 49 0.3  VIRUS(E) 37 1.0 9 9 0.0

VIRUS 19 0.9 32 31 0.2  VIRUS(E) 21 1.0 11 11 0.0  VIRUS(E) 38 1.0 7 7 0.0

VIRUS 20 0.9 29 28 0.2  VIRUS(E) 22 1.0 11 11 0.0  VIRUS(E) 39 1.0 7 7 0.0

VIRUS 21 0.9 28 27 0.2  VIRUS(E) 23 1.0 10 10 0.0  VIRUS(E) 40 1.0 7 7 0.0

VIRUS 22 0.9 27 26 0.1  VIRUS(E) 24 1.0 9 9 0.0  VIRUS(E) 41 1.0 7 7 0.0

VIRUS 23 0.9 26 25 0.1  VIRUS(E) 25 1.0 9 9 0.0  VIRUS(E) 42 1.0 7 7 0.0

VIRUS 24 1.0 23 23 0.1  VIRUS(E) 26 1.0 8 8 0.0  VIRUS(E) 43 1.0 6 6 0.0

VIRUS 25 0.9 23 22 0.1  VIRUS(E) 27 1.0 6 6 0.0  VIRUS(E) 44 1.0 6 6 0.0

VIRUS 26 0.9 23 22 0.1  VIRUS(E) 28 1.0 7 7 0.0  VIRUS(E) 45 1.0 6 6 0.0
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      Values of attributes contained in each rule 
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ABSCESS 1 1.00 6 6 0.04 �  � [*-
1) 

�  �  �  �  �  ACU
TE 

�  �  �  � �  � � �  �  �  ab-
nor

�  � [*-75) �  �  �  �  � �  �  �  �  

ABSCESS 2 1.00 4 4 0.03 �  � �  �  �  �  �  �  �  �  �  �  � �  + � [1155
0-*) 

�  �  �  �  � �  �  �  �  �  � �  [*-1) �  �  

ABSCESS 3 1.00 4 4 0.03 �  � �  �  �  �  �  [*-1
) 

�  �  �  �  � [14
-*) 

� � �  �  �  ab-
nor-

�  � �  �  �  �  [65-
*) 

� �  [*-1) �  �  

ABSCESS 4 1.00 4 4 0.03 �  � [*-
1) 

�  �  �  �  �  �  �  �  �  � �  - � �  �  �  ab-
nor-

�  - �  �  �  �  �  � �  �  �  n 

BACTE(E) 5 1.00 3 3 0.02 �  � �  �  �  �  �  �  �  �  �  �  � �  � � �  �  �  �  �  � [1505
-*) 

�  �  �  [65-
*) 

� �  �  �  �  

BACTE(E) 6 1.00 3 3 0.02 [52-
*) 

� �  �  �  �  [1-
2) 

�  �  �  �  �  � �  � � �  �  �  �  �  � [1505
-*) 

�  �  �  �  � �  �  �  �  

BACTE(E) 7 1.00 3 3 0.02 �  � �  �  [1-4
) 

�  �  �  �  �  �  �  � �  � � �  �  �  �  ab-
normal 

� �  [431
-*) 

�  �  �  � �  �  �  �  

BACTE(E) 8 1.00 3 3 0.02 �  � [*-
1) 

�  �  �  �  �  �  �  �  �  � �  + - �  �  �  �  �  - �  [431
-*) 

�  �  �  � �  �  �  �  

BACTE(E) 9 1.00 2 2 0.01 �  � �  �  �  �  �  �  �  �  �  �  � �  � � �  �  �  �  �  � �  [431
-*) 

�  [35-
68) 

�  � �  �  �  �  

BACTE(E) 10 1.00 2 2 0.01 �  � �  �  �  �  �  �  �  �  �  �  � �  � � �  [2.1-4.
6) 

�  �  �  � �  �  �  [35-
68) 

�  � �  �  �  �  

BACTERIA 11 1.00 12 12 0.09 �  � �  �  �  �  [*-
1) 

�  ACU
TE 

�  �  �  � �  � � �  �  �  �  �  � [1505
-*) 

[431
-*) 

�  �  �  � �  �  �  �  

BACTERIA 12 1.00 9 9 0.06 �  � �  �  �  [*-
1) 

[*-
1) 

�  ACU
TE 

�  �  �  � �  � � �  �  �  �  �  � �  [431
-*) 

�  �  �  � �  �  �  �  

BACTERIA 13 1.00 8 8 0.06 �  � �  �  �  �  �  �  �  �  �  �  � �  � - �  �  �  �  �  � �  [431
-*) 

[750-
*) 

�  �  � �  �  �  �  

BACTERIA 14 1.00 7 7 0.05 �  � �  �  �  �  �  �  �  �  �  �  � �  � � �  �  �  �  �  � �  [431
-*) 

�  �  [*-4
4) 

� �  �  �  �  

BACTERIA 15 1.00 7 7 0.05 �  � [*-
1) 

�  �  �  �  �  ACU
TE 

�  �  �  � [14
-*) 

� � �  �  �  �  �  - �  [431
-*) 

�  �  �  F �  �  �  �  

BACTERIA 16 1.00 6 6 0.04 �  � �  �  �  �  �  �  ACU
TE 

�  �  �  � �  - � �  [4.6-*) �  �  �  � �  �  �  �  �  � �  �  �  �  

BACTERIA 17 1.00 6 6 0.04 �  � �  �  �  �  �  �  �  �  �  �  � �  � � �  �  �  �  �  � �  [431
-*) 

�  �  �  � �  [39
5-*) 

�  �  

BACTERIA 18 1.00 6 6 0.04 �  � �  �  �  �  �  �  ACU
TE 

�  �  �  � �  � � �  �  �  nor-
mal 

�  - �  �  �  �  �  � �  �  �  �  

BACTERIA 19 1.00 5 5 0.04 �  � �  �  �  �  �  �  �  �  �  �  � �  � - �  �  �  �  �  � �  �  �  �  �  � stre
pto 

�  �  �  

BACTERIA 20 1.00 5 5 0.04 �  � �  �  �  �  �  �  �  �  �  �  � �  � � �  �  �  �  �  � �  �  �  [68-
91) 

�  � �  �  �  �  

BACTERIA 21 1.00 4 4 0.03 �  M �  �  �  �  �  �  �  �  �  �  � �  � � �  �  �  �  �  � �  �  [47-1
25) 

�  �  T �  �  �  �  

VIRUS 22 0.95 22 21 0.16 �  � �  �  �  �  �  �  �  �  �  �  � �  � � �  �  �  �  �  � [75-2
19) 

�  �  �  �  � - �  nega-
tive 

�  

VIRUS 23 0.95 21 20 0.15 �  � �  [3-5) �  �  �  �  �  �  �  �  � �  � � �  �  �  nor-
mal 

�  � �  �  �  �  �  � �  �  �  �  

VIRUS 24 0.95 21 20 0.15 �  � �  �  �  �  �  �  �  
[37.3-
38.1) �  �  � �  � - �  �  �  nor-

mal 
�  � �  �  �  �  �  � �  �  �  �  

VIRUS 25 0.95 21 20 0.15 �  � �  �  �  �  �  �  �  �  �  �  � �  � - �  �  �  �  �  � �  �  �  [35-
68) 

�  � �  �  nega-
tive 

�  

VIRUS 26 0.95 20 19 0.14 �  � �  �  �  �  �  �  �  �  �  �  � �  � - �  �  �  �  �  � �  �  �  [35-
68) 

�  F �  �  �  �  

VIRUS 27 1.00 18 18 0.13 �  � �  �  �  �  �  �  ACU
TE 

�  �  �  � �  � � �  �  �  nor-
mal 

�  � �  [43-
431) 

�  �  �  � �  �  �  �  

VIRUS 28 1.00 15 15 0.11 [24-
31) 

� �  �  �  �  �  �  �  �  �  �  � �  - - �  �  �  �  �  - �  �  �  �  �  � �  �  �  �  

VIRUS 29 1.00 15 15 0.11 �  � �  �  �  �  �  �  �  �  �  �  � �  - - �  �  �  �  �  � �  �  [125-
327) 

�  �  � �  �  nega-
tive 

�  

VIRUS 30 1.00 14 14 0.10 �  � �  �  �  �  �  �  �  �  �  �  � �  - � �  �  [*-1) �  �  - �  [5-1
8) 

�  �  �  � �  �  �  �  

VIRUS 31 1.00 14 14 0.10 [24-
31) 

� �  �  �  �  �  �  �  �  �  �  � �  - - �  �  �  �  �  � �  �  �  �  �  � �  �  �  �  

VIRUS 32 1.00 33 32 0.24 �  � �  �  �  �  �  �  ACU
TE 

�  �  �  � �  - - �  [*-0.2) �  �  �  - �  �  �  �  �  � �  �  �  �  

VIRUS(E) 33 1.00 10 10 0.07 �  F �  �  �  �  �  �  �  �  [2-
3) 

�  � �  � � �  �  �  �  �  + �  �  �  �  �  � �  �  �  �  

VIRUS(E) 34 1.00 10 10 0.07 �  F �  �  �  �  �  �  �  �  �  �  � �  � � �  [*-0.2) �  �  �  + �  �  �  �  �  � �  �  �  �  

VIRUS(E) 35 1.00 9 9 0.06 �  F �  �  �  �  �  �  �  �  �  �  � �  + + �  �  �  �  �  � �  �  �  �  �  � �  �  �  �  

VIRUS(E) 36 1.00 9 9 0.06 �  F �  �  �  �  �  �  �  �  �  �  � �  � � �  �  �  �  �  � �  �  �  �  �  � �  �  �  p 

VIRUS(E) 37 1.00 9 9 0.06 �  F �  �  �  �  �  �  �  �  �  �  � �  � + �  �  [*-1) �  �  � �  �  �  �  �  � �  �  �  �  

VIRUS(E) 38 1.00 7 7 0.05 �  � �  �  �  �  �  �  �  �  �  �  � �  + � �  �  �  �  �  � �  [5-1
8) 

�  �  �  � �  �  �  �  

VIRUS(E) 39 1.00 7 7 0.05 �  � �  �  �  �  �  �  �  �  �  �  � �  + � �  �  �  �  �  � �  [18-
43) 

�  �  �  � �  �  �  �  

VIRUS(E) 40 1.00 7 7 0.05 �  � �  �  �  [*-
1) 

�  �  �  �  [2-
3) 

�  � �  � � �  �  �  �  �  � [501-
1505) 

�  �  �  �  T �  �  �  �  

VIRUS(E) 41 1.00 7 7 0.05 �  � �  �  �  �  �  �  �  �  �  �  � �  � � �  �  �  �  �  + �  �  �  [91-
133) 

�  � �  �  �  �  

VIRUS(E) 42 1.00 7 7 0.05 �  � �  �  �  �  �  �  ACU
TE 

�  �  �  � �  � + �  �  �  �  �  + �  �  �  �  �  � �  �  �  �  

VIRUS(E) 43 1.00 6 6 0.04 �  � �  �  �  �  �  �  �  �  �  �  � �  � � [5950-
6150) 

�  �  �  �  � �  �  �  �  �  F �  �  �  p 

VIRUS(E) 44 1.00 6 6 0.04 �  � �  �  �  �  �  [*-1
) 

�  �  �  �  � �  � � [5950-
6150) 

�  �  �  �  � �  [*-5) �  �  �  � �  �  �  �  

VIRUS(E) 45 1.00 6 6 0.04 �  � �  �  �  [*-
1) 

�  �  �  �  �  �  � �  � + �  [*-0.2) �  nor-
mal 

�  � �  �  �  �  �  � �  �  �  �  


