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Approximate reduction in weighted variable precision intuitionistic
fuzzy ordered decision table

Xu Weihua', Pan Yanzhou
(College of Artificial Intelligence, Southwest University , Chongqing, 400715, China)

Abstract: Aiming at removing irrelevant and redundant attributes, this paper proposes a method of approximate reduction to
better require decision rules in intuitionistic fuzzy decision tables. The weighted system is defined via the introduction of a
weighted score function in intuitionistic fuzzy sets. Additionally, variable precision rough sets are utilized for a better tolerance
to misclassify. Hence, the weighted variable precision intuitionistic fuzzy sets are defined. On the basis of the constructed
system, we give conceptions of the judgment theorem and identification matrix of both lower and upper approximate
reduction, by which two approaches of reduction are put forward. Finally, a concrete example and numerical tests are used to
illustrate the effectiveness of the proposed method.
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g end if HiF2 MUEREEREMEFREERN LIEMY
9. end for LS
10.  Pre=PreUpre BN 15 B £ IFODIS=(U,ATU{d},F,G), B
11. end for B B
12, for i=1 10| U |do: S50 8 < IS R B 5 MO P 5 5 9 10 3 1024 1 41
13. d=O red
14, forj=1to|U|do: L 55k T 1~20 # [
15, ifd(z)<d(z,)thendo: 2.fori=1to|U|do:
16. d~z, 3. sred=
17, end if 4. forj=1to|U |do:
18.  end for 5. if Pre[i]=(J then do:
19. D=DUd 6 degree=0
20. end for 7 else:
21. fori=1to|U|do: Zen(Pre[i}ﬂD[jD
8. degree =
22, ared={ len(Pre[z'])
23. forj=110|U|do: 9. ifdegree™1— g thendo:
24. if Pre[i]= () then do: 10. sred <z,
25. degree =0 11. end if
26. else: 12.  end for
Zen(Pre[i]ﬂD[j]) 13, sred = sred U sred[i]

27. degree =

Zen(Pre[iD 14. end for
28. if degree = f3 then do: 15. for m=110|U | do:
29. xred <z, 16. Ured=(
30. end if 17. fori=1to|U |do:
31.  end for 18. forj=1to|U|do:
32.  ared=xredUzred|i] 19. if v, sred (m) and ;€ sred (m ) then do:
33. end for 20. forp=1to| AT |do:
34. form=1to|U|do: 21. i[S(I,P)>S(xm>1hcndO:
35. Dred=(J 22. Dred<a,
36. fori=1to|U |do: 23 end if
37. forj=1to|U |do: 2u. end for
38. if ;€xred(m) and x;¢xred (m) then do: 25, end if
39. forp=1to| AT|do: 2. end for
40. ifS(.Z',p)>S(1'ﬂ,)then do: 27.  end for
41. Dred <a, 28. R=RUUred
42. end for 29. end for
43. end if 30. red 3 R AR /T i =X
44. end for 31. end
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Table 5 The description of datasets used in experiments

GB, Windows 11 #:4F R 48 . SC 80 #2 /7 R Ml Py~ Bl A FRR OREAN MR I
thon 3. 7. Sy 1 — 25350 W] 52 56 (0 A7 2801 8 T A Wine Wine 178 13 3
2 i B VDR, L2 3 B2 i % VUR 5 MR Seeds Seeds 210 7 3
AT H #4393 7 KNN, SVM, BayesNet, Ran- Heart Failure Heart 299 13 5
domTree U/~ 4336 B |- i 20 i 45 H 643 502 , 1% (liniealrecords
@J X\‘fﬂ EI’»] ﬁ}*;’éiﬁ%ﬁﬁﬂﬁé 6 ;H]% 7 Ffrﬁ( ' ' For'est I*Tlres ' Forest 517 13 2
Wisconsin Diagnostic
MY AT UL AR vk 1 AR 2R AR R R i Breast Cancer Webe 569 31 2
0124 ] AL VT 0L 24 i 2 SR ,7E KNN,SVM, Bayes- Australian Credit Aust 690 14 2
Net fl Random Tree iX PU F 43 25 28 |- 14 43 25 45 i German Credit German 1000 20 2
WFE— b E AR, I B L BIE £ 18 3 1 Maternal Health Health 1014 7 3
S48 43 SR FE R 00 TR HG B L BT AR SO B Cardiotocography __ Card 2098 21 3
%6 AREXREKNNFISVM EHHEBEE
Table 6 Comparative classification results of three algorithms on KNN and SVM
KNN SVM
VDR VUR MR VDR VUR MR
Wine 98.33% £5.00% 96.33%£7.37% 96.00% £0. 64 96.33% £7.37% 96.00% £8.00% 96.00% £0.64%
Seeds 94.05%+7.32% 95.48%6.94% 92.38%£7.66% 95.48% £6.94% 96.90% £6.21% 91.91%+8.12%
Heart 82.22%+14.23 73.33%+7.37%  81.11%+12.22%  76.67%+13.56% TL11%+7.37% 83.33% +12.42%
Forest 91.96% £6.59% 97.14% £5.71% 97.14% £5.71% 94.46% £6.79% 92.86% £9.58% 98.75% £3.75%
Wdbe 94.74% £5.55% 94.12%£5.88% 93.01%£6.29% 95.88% +4.59% 92.94%£5.76% 93.56% £5.55%
Aust 87.45%+5.37% 87.48% +5.37% 70.67% +10.42% 85.95%+9.47% 82.55% +10.54% 73.02% +8.64%
German 70.33% +£5.47% 73.33% %2.98% 72.00% +8.59% 73.00% 1. 00% 73.00% £ 1.00% 72.00% +3.27%
Health 64.62% £8.83% 64.26%£6.03% 61.63%£6.57% 67.86% £7.46% 67.20%£7.59% 67.20%£7.59%
Card 87.61%+4.20% 88.09% +3.67% 84.81%+3.17% 88.41%+3.57% 88.87% +3.52% 47.49%+2.97%
Average 85.70% £ 6.96% 85.50% £5.70% 83.19%+£6.81% 86.01% £6.75% 84.61%+6.62% 84.47% £5.89%
R®7 A EE L7 BayesNet 71 RandomTree L5 5 E
Table 7 Comparative classification results of three algorithms on BayesNet and RandomTree
BayesNet RandomTree
LIEITES
VDR VUR MR VDR VUR MR
Wine 95.00% £4.99% 93.00%£7.37% 90.98% £2.18% 98.00% £8.19% 98.33%£7.37% 92.67%£1.74%
Seeds 95.48%£6.94% 96.9%+7.9% 97.14% £5.711% 96.67% *7.64% 95.00% £8.12% 93.81%£7.62%
Heart 83.33% +12.62%  82.22%+10.48%  87.78%+20.76% 89.96% +3.18% 88.89% +7.45% 82.22% 411.60%
Forest 97.14% +5.71% 97.14% £5.71% 94.46% +6.55% 98.75% 9. 01% 98.57% +9.46% 95.71% +6.8%
Wdbe 95.88% £3.90% 95.39% +£4.88% 90.03% £5.44% 96.47% +5.29% 97.06% £6.34% 91.80% +£4.88%
Aust 82.67% £7.03% 82.67% £7.05% 72.55% +10.18% 88.40% £6.69% 87.43%£5.98% 75.41% +5.73%
German 67.47% +4.16% 69.33% +5.78% 68.00% +8.14% 73.33% +12.83%  76.33%+14.59% 70.33% +5.59%
Health 61.69%£6.28% 62.01%£7.51% 62.01% £6.96% 74.39%£6.67% 74.73%£9.30% 76.42% £9.30%
Card 74.59% £3.63% T4.44%+3.48% 72.89% £4.18% 92.47% £5.12% 91.20% £5.74% 84.59%+4.73%

Average

83.72%%6.14%

83.68% +6.69%

81.76%+£7.79%

89.83% +7.18%

89.82% +8.26%

84.85% +5.89%
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