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Table 2 The differences matrix in information system ( table 1)

pop 3 01 02 03 04 05 06 07 08 09 10
01 ¢ - - - - - - - - -
® 4 ¢ - - - - - - - -
03 - a,b,e a,b,e - - - - - -
04 a,b,e,d a,b,c,d a,c,d,e b - - - - - -
05 ab,d a,b,d b a,b,c ) - - - - -
06 o ¢ a,c,d,e e a,c,d,e ¢ - - - -
07 a,b,e a,b,e ¢ a,c,d,e ¢ a,c,d,e ¢ - - -
08 a,b,c,d a,b,c,d a,b,c,d,e o a,c b,c,e a,b,c,d,e ) - -
09 ) ¢ b,de a,b,c,e e ¢ b,d,e a,c,e ¢ -
10 a,b,e a,b,e b a,c,d,e b a,c,d,e ¢ a,b,ec,d,e b,d,e ¢
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Table 3 The part object of the NSL - KDD data set
information system

PR
Sf% CA, CA, CA, CA, CA, CA, 3
OB, 13 118 2425 1 1 26 1
0B, 0 44 0 4 300255 1
0B, o0 0 44 1 1255 1
OB, 0 53 55 511 511 25§ 2
OB, 0 0 0 1 1 16 1
OB, 0 54540 8314 2 9 255 1
0B, 0 0 0 228 9 255 1
OB; 7570 0 44 1 1 255 1
0B, 0 56 52 294 294 255 2
OB, 0 192 0 2 2 93 2
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R BIRIERF RF :
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State0 — Cutd/ -1 -1 -1
Statel -Cut5| -1 0 O
RF =State2 - Cut6| 0
State3 — Cut?
Stated — Cut8\ 1

Vit Q 5

0 0
1 1 1
1 1

CA, CA, CA,

State0 -Cut4/0 0 O
Statel - Cut5{0 0
Q =State2 - Cutb6{ 0 O
State3 - Cut7[0 O
State4 — Cut8\1 1

- o O ©

B2 QI Qpna:
CA, CA, CA,
StateQ — Cutd/ 1 0.8 1
Statel -Cut5|1.64 1 1.44
Q. =State2 —Cut6| 0.8 1.8 1.64
State3 -Cut7| 1.44 1.8 1.8
State4 — Cut8\ 1 1 1
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Table 4 The correlation and accuracy of the
different data sets

FREIER XA WHE/ %
Datasetl -0.1376 96. 86
Dataset2 -0.007 2 95.44
Dataset3 0.005 8 87.98
Dataset4 0.007 9 88.98
Dataset5 1.000 0 95.13
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RO ¥ %744 AR, Table 6 The ultimate payoff matrix
e At
x5 HHEERE 4 5 9 22 28 29 31 32 33 34 35
Table 5 Reduction and accuracy 2 -1 -1 -1 -1 -1 -1 0 O -10 -1
Jope. , " 3 -1 -11 1 -1 1 -1-1-1-11
# e PR % 4 -1 -1 -1 -1 -1 -1 -1 -1 -1 =1 -1
RO 34,32,2,31 90.7 5 -1 -1 0 -1 -1 -1 -1 O 0 -1 -1
R1 34,32,233 90.7 6 -1 1 -1 1 1 -11 -1-1-1 -1
R2 9,32,2,31 90.7 7 -1 -1 -11 -1 1 1 -1 -1 -1 -1
R3 9,32,2,33 90.7 § -1 -1 -1-1-1-10 -1 -1 -1 -1
9 1 -1 -1 1 1 -1 1 -1 -1 -1 -1
100 1
o3 | #7 B QER(RENREER)
% | Table 7 The final @ matrix( The best segmentation
- o4l value generation)
5 o 13
< go}%: A 4 s o 2 28 29 31 32 33 34 35
881 88.8 8.5 2 0 0 0 0 0O 0 0808 0 0.8 0
86 & 3 0 0 1.1 0 1t 0 O O O 1
e ————— 4 0 0 0 0 0 0 0 0 O 0 O
23 4567 8 910112 5 0 0080 0 0 0 1.41.8 0 0
Cut 6 0 1 0 18231202320 0 0 O
7 0 0 0 1 0 141640 0O 0 O
8 0 0 0 O O O0 080 0 0 O
Bl SRESHERE 9 1 -1 -11 1 -1 1 -1 -1 -1 -1
Fig.1 Partition value and accuracy
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Reinforcement Learning Classifier Based on Rough Set

ZHENG Zhou' ,JI Chunmei’ ,ZHAO Bin’,LIU Jiefang'
1. School of Information Engineering, Yancheng Institute of Technology, Yancheng Jiangsu 224051, China;
2. College of Electromechanic Engineering, Yancheng Industry Professional Technology Institute, Yancheng Jiangsu 224051, China;
3. School of Computer Science, Beijing University of Technology University, Beijing 100022, China

Abstract: In order to improve the accuracy of classification, a reinforcement leaming classifier based on rough set theory is pro-
posed. First, the continuous atiributes in the training data set are discretized by using segmentation algorithm. Second, reducts
are obtained by using the rough set theory and finally, one of the reducts providing the highest classification accuracy is chosen.
But for the different test data, the same reducts may not reach the highest accuracy of classification because of the changes of dis-
crete attributes value. To overcome this problem, Q —leaming algorithm of the reinforcement learning is modified and it can com-
prehensively and systematically solve the problem of the discretization and feature selection and make different attributes to learn
to the best cut value so that the corresponding reducts can produce the maximum accuracy of classification. Experimental results
verify that the classifier achieves the accuracy of 98% and exhibits excellent performance compared with other classifiers.

Keywords :rough sets; reinforcement learning; attribute reducts; discretization; feature selection
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