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Non-monotonic attribute reduction based on neighborhood rough mutual
information entropy
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Abstract: Attribute reduction is an important application in rough set theory, and it has been widely used in such areas
as machine learning and data mining so far. Neighborhood rough set is a vital method for processing continuous data in
rough set theory. For the existed detects of attribute reduction in the current neighborhood rough set model, the model
of neighborhood rough entropy based on a neighborhood rough set is defined, meanwhile, the concepts of neighborhood
rough combination entropy, neighborhood rough conditional entropy and neighborhood rough mutual information entropy
are given, where the neighborhood rough mutual information entropy is an important method for evaluating the correlation
of attribute sets, and at the same time, the neighborhood rough mutual information entropy is also proved to has a property
of non-monotonic changing, therefore a non-monotonic attribute reduction algorithm based on neighborhood rough
mutual information entropy is proposed. The experimental analysis show that the proposed algorithm has not only better
results but also higher reduction efficiency than existing monotonic algorithms in attribute reduction.

Keywords: neighborhood rough set; neighborhood rough entropy ; neighborhood rough conditional entropy ; neighborhood
rough mutual information entropy; non-monotonic; attribute reduction
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X 1 TN & A0 B 11 8 MR 4 T 45 S LRI 2R 2 98
I3 9 9 PRI 0T I S 1 40 T 4 SR 1) 40 SR P LU A 5
3B O T AR I S P 240 167 T B [ A B 4350 40
T BRI H I RIE TR AR 12 o 5 @ P4
187 45 SR PRI 5 ) DA R AT 3 A% 6 1036 B v .
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R FFRE ES B, N T HR R E
5, 5 AT IH— AR B TTE S 5 9
Py, S A B8 A B AR ) B 4, TR
5 ATERET B M2 1 2 11, 75 BN X 8 A B s Stk AT
B AR, IX B E 4R F WEKA 500 A i) 2540
BV EAT B0 B B B Bk, X AR ST iR )
HRTUUK H AT 3 I HEE C ~ 5L G AR 6
e AN EE BEM S I HUE A RN R & I 45 3
HA R K B 52 00, DR 3@ i 5o A0 382 4% & BUAS [ 4>
AT S8 T SN BRI B MR IR A — R,
AT T AR HE X AT P42 6 HEAT S — i L. R T R i —
i L, e T A SCAR I BT 2, BV sE AR AR
0 = Amin+E(Amax—Amin)» FHE € [0, 1], Apin TR
B B BT AN R TR R B ) B IMEL, A s HUHH
RPN G2 1) R S 1) i KA, X B v s il i B &
B[R] B R X 0. 38 3 HUAS [ (1) K b A7 S8, (45 31 1
X I 1 i 1 £ 1 45 . 3T 3 2548 CART F1 SVM 4y
T X AN [F] K AE A5 21 i 20 T R HEAT 4T 38 X o MG FE
THE, BT CART F1 SVM 43 25K B fe i B 1) 240 il 42
AR, S C ~ HE G = H RS T
R ESIGE (SR 23 0) R cRANHELE TP a2 NS
FIT B Hh I B LA P P 23 2848 25 1 20 SRS R0 31 e
e B D S M 4 T & AR e ok, Bk 5K 2 B,
H BB R R 2 2 T 25 R R VP 5, TRl 4E 5 B
EE TN AN NN VN bR - R o a3
AN AR T J 1 20 1 KN B B, A R 95 5 B
TR AL 1% 20 177 45 TS N KA.

HAINBMAREER

SVM

x1 BIEEER
P HE 4 IIE S B %
1 iono 351 34 2
2 sonar 208 60 2
3 wdbc 569 31 2
4 libras 360 90 15
5 sick 2800 29 2
6 gerbox 1603 72 4
7 prostate 136 12600 2
8 tumors 327 12588 7
=2
Bl e CART
iono 1,3,4,5,7,8,12, 14, 19, 25, 30, 34, (12)
sonar 1,12, 13,17, 21, 26, 42, 48, 55, (9)
wdbc 7,10, 15, 22, 23, 26, 28, (7)

libras 7,12, 14, 15, 21, 27, 36, 46, 53, 58, 65, 67, (12)
sick 1,2,3,6,10, 17, 18, 19, 20, 22, 24, 26, 29, (13)

1,4,5, 14, 16, 17, 19, 25, 26, 34, (10)
1,6, 12, 14, 21, 26, 42, 48, 55, (9)
6,9, 15, 16, 23, 25, (6)

12, 14, 19, 25, 27, 36, 46, 49, 53, 67, (10)
1,2,10, 15, 16, 17, 19, 20, 22, 24, 29, (11)

gerbox 2,11, 15, 17, 25, 29, 33, 48, 56, 63, 67, (11) 2,10, 11, 15, 17, 25, 27, 29, 36, 56, 63, 67, (12)

prostate 3462, 4483, 6257, 6984, 8623, 8854, 9527, 11321, 12067, (9) 857, 3462, 4483, 5127, 6984, 8623, 9071, 9527, 12067, (9)
1573,2132,3264,4300,5411, 6079, 6321, 6452, 8319, 2132,2782,3588,4300, 5411, 6325, 6764, 7542, 8 574,

tumors 8674, 8825,9875, 10784, (13) 8676, 10750, 12369, (12)
FT3 IFHEEMNEERNLER

HsE  BIEA HIELB HiEC HiED HIEE HiEF HiEG BVEH  HIEI4CART  BEI+SVM
iono 15 13 9(0.16)  11(0.13) 12(0.18) 14(0.28) 14 (0.25) 11 12 (0.25) 10 (0.09)
sonar 14 10 12(022)  11(024) 10(0.12)  12(0.22)  13(0.29) 10 9 (0.23) 9 (0.13)
wdbc 13 10 11(021)  7(0.09) 8 (0.08) 9(0.15)  12(0.23) 10 7(0.22) 6 (0.14)
libras 12 12 110.15) 13(0.19) 10(0.13)  12(0.25)  12(0.21) 12 12 (0.21) 10 (0.12)
sick 12 12 130.31)  10(0.17)  9(0.12)  11(0.24)  12(0.18) 10 13 (0.17) 11 (0.26)
gerbox 13 10 10(0.14)  12(023) 11(0.18)  10(0.13)  11(0.17) 11 11 (0.14) 12 (0.21)
prostate 12 10 9(0.06) 10(0.16) 12(0.19)  10(0.17)  11(0.10) 10 9 (0.15) 9(0.18)
tumors 16 16 13(0.18)  15(0.12)  14(0.11)  15(0.31)  15(0.25) 14 13 (0.22) 12 (0.14)
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FEFR 3, “BIETHCART” £ K CART
SRS RNIMA T, “HIEIHSVM” R X
F SVM 73 KB 3 B 4 fai 48, R 3T LLE H, &
ok 2 15 J5 ) 1 T 5 N T R A O B B M AR,
W B S 4 A 3 AT 20 1 B 4R AR A 0 B LI 9 Fh
SRV ) Ja 1k 20 T 4 R, AR SC T AR R R TAE I
HHE £R 1 2 Tl 48 B /N — 25 1 G CART 73 2K 4% T 1)
sonar, wdbc, prostate Fl tumors £ #& 42, SVM 70 2588
] iono, sonar, wdbc, prostate F tumors % #& £, 1% C
£ %45 5 iono E A A /N2 f 4R, 535 E AE sick Al
libras # 5 4 EAHA /N TR £, T IR AR RER 4
R B A H RN AL, X FEELH T HIZAE
ITHHE SR AT B EUL Y, B i R T e &

KA 3 205 8, 5m T B L W 25 . 0 T4
EA I HAE AL, B kAT B M2 e L AP )
42 DEBELERLER

R4 T 9 BRI 1 B 1 4 T 45 SR L
B H R /NI 2 BT SR R AR A U 1 43 S PR e, TR
Hh, KL I ARER Z 10 2K rEme. B, s
Fi CART 1 SVM 73 3 2% 43 Skt 2 3 11 8 S Hie i 4 11
IR ERAREER St i o =~ 1| 2 9 & 2 W s §VA: ]
YR AL, BRI ARIE 5 s, PR 4R
& CART 3 288 43 K5 B LU, 36 5 TR (152 SVM
YR Ry R FE UL

R4 CART D IHEELERE %o
EAE/TE HIEA HikB HikcC HikD HILE HILF HikG HikH Hikl
iono 88.42 84.48 85.36 86.12 85.65 86.32 85.27 87.35 89.62+/
sonar 74.26 73.94 72.82 74.62 74.55 73.84 73.54 73.64 74.67\/
wdbe 92.88,/ 91.63 88.37 88.45 89.52 87.26 90.38 89.73 90.24
libras 77.28 7837/ 75.59 77.82 74.95 76.12 76.18 75.36 77.35
sick 83.05 81.82 82.63 80.75 81.69 81.17 82.43 82.07 84.75/
gerbox 73.56 72.15 74.25 73.03 73.56 72.95 7435/ 72.68 7435/
prostate 75.15 73.69 72.95 7824,/ 75.06 74.85 75.32 74.15 75.65
tumors 68.78 65.26 64.28 65.82 63.59 66.56 66.75 64.28 69.39,/
#z5 SYMAEBELERILE %
HiEsE kA HiLB HikcC (=87R)) HILE HILF HikG HikH ikl
iono 88.56 86.58 85.73 89.42 88.43 87.63 88.45 86.75 90.45,/
sonar 76.24 76.08 77.85+/ 75.64 72.46 74.25 72.35 74.86 75.52
wdbc 90.47 88.36 87.72 86.68 85.96 89.76 85.67 86.74 92.48./
libras 81.27 78.46 80.56 82.45 77.58 79.18 80.17 82.45,/ 81.57
sick 86.79 85.76 83.27 85.48 84.09 84.38 82.47 85.39 87.78+/
gerbox 7745,/ 73.53 74.82 72.93 73.36 74.54 74.63 72.40 75.73
prostate 76.08 73.82 74.85 75.19 74.32 75.49 75.24 73.68 77.28+/
tumors 68.57 64.47 65.19 66.46 68.47 67.48 66.04 68.56 70.32+/
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SR A 2T 25 S 0 o3 1 e A LG R, T H At 8 Fh
SR UG AE /D 8 oy i SR 1A 50 1) 4 2RORG B, G
prostate 1 libras £ 47 £8, 1X 3 202 tH T 5% B~ H%
H 22 B T B v i 5 o U 1t 2 el 50, ARRH
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6P 5 Y, DL R B HR Y e A R AR R i R
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REAS AR AR, A3 21 (10 20 T SE s A 2 R 1 4>
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T &% 5. AR S, T A9 A RN BE TG Al B R v 1k 24
i Sk, 16 SR M L T 0 R b, JL 0 TS A 4 2K 1k R
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B B U o VR RS X AR T S A RISV T
(2T 45 B BAA T o R L R L AR EE L
A5 RS FBE U — i, £ T AR 4 S ik
J T J& M 2 T ) 2 . [RI AR, 2% 5 PR (K SVML 4328
s 45 R FIRE AR BUAH R (0 2518
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B 1 RT3 N 9 B BVEAE & AN S 45 BB ML
{187 FH BT bz, o Hp 3@ A7 B T 114 285 SRR 22 ok 24 87 FH N1
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Kot ) AR5 T B B, 5092 A FE KR o B B 1 2 1
IBATI AR, 595 B 595 D MG L H B[R] & 44

15 R O(|C)2|U )60 83k Cy HILB. HILFME
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"os s A 4 K P 5040 45, 491 4 prostate Al tumors, BYA T
R JFG A B9 22 BE O 2 A 24 B SR 1.
0 iono sonar wdbc libras ﬁﬁ9$¢ﬁ/£xj‘%/\ﬁﬁ%gj}§ lﬁéﬁlﬁl % %
LCLES NG BEANZ) 1] B AT 17 BB BE T A SR
s (&) WA T4 0 AT T O
4.4 BEFFEFIRRR
200
” FH TR0 3842 0 0 AR S Hh B VR T 2 i 25
@
E 150 I REA R EZER R, 2T R AR TR 6 F1Zy
g 100 fai 2 R MR R, B 2%, RIFERH 4.1 R H
S0 kAERIE I AR AR 1 U7 2, ik B MO 1LL0.05 14
[) B8 3 AT TR AR ; 2R I 6 0k . 1 & S8 > AR AT JB PR
sick gerb;’;%p%’“ate tmors 187 3¢ Jm X 75 2 0 J8 P 2 1 25 5 il vF 5D CART Al
(b) #BsrHiELEN SVM 43 M5 2. 11 2 Ffr 7w (1) 72 0 40 2 4is 4R 2 i 5 K
E1 9FEEE(TRELR INFIPR R 23 0GB O T RAE o R Hh 26
12 — 80 10— 95 12 85
PN e = O SR IR & ( = < |/
2 OIINV X WA m B8/ N B e Riof
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