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Attribute Reduction Algorithm Using Information Gain and Inconsistency to Fill
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MENG Zu-giang

Abstract The attribute reduction of incomplete and inconsistent data is a major content of data mining. Combining in-
formation gain and inconsistent degree of data,this paper proposed an attribute reduction algorithm for incomplete and
inconsistent data. First,the information gain is introduced,and the concept and algorithm formula of inconsistent degree
are defined. Besides, the method of data filling based on information gain and inconsistent degree is given. Then, based

on this data filling method, the attribute reduction algorithm is provided with the information gain under the condition of

taking the maximum inconsistent degree as the weight and inconsistent degree as heuristic information. Finally., the ex-

perimental results demonstrate the effectiveness of the proposed algorithm.
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Table 2 Accuracy rate after filling four data sets
HANE#HE/ %
Bk g/ - -
o chess soybean audiology voting-records
MPF IGIDFA FWSDC MPF IGIDFA FWSDC MPF IGIDFA FWSDC MPF IGIDFA FWSDC
5 51.69 77.15 81.28 - — — 64.94 88. 35 92.48 — — —
10 50. 28 77.16 81.27 41.51 55.18 73.82 64.45 88. 40 92.28 53.18 51. 84 55.48
15 47.89 77.18 81.24 41.01 59.22 71.24 49.61 88. 25 92. 26 53.27 51.83 55. 66
20 43.69 77.13 81.24 38.92 59.12 71.07 49.68 88.25 92.18 53.22 52.06 55.78
25 41.72 77.16 81.26 38.48 59.22 71.08 51.34 88. 30 92.17 53.55 51.97 55.90
30 38.96 77.13 81. 26 36. 22 59.02 71.13 53.48 88. 27 92. 14 53.52 51.91 56.10
35 36. 68 77.15 81. 26 35.71 59.21 71.02 54.07 88. 29 92. 14 53.29 51.97 56.27
40 34. 60 77.15 81. 26 35.71 59. 34 70.93 56.99 88. 36 92.15 50. 81 52.07 56.33
45 30.62 77.13 81.27 34. 26 59.10 70.95 60. 04 88. 31 92.11 47. 64 51. 86 56. 44
50 29.19 77.15 81. 26 33.98 59.28 70.92 63.53 88.29 92.08 43.89 52.04 56. 46
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Fig. 1 Accuracy rate after filling chess data set Fig. 2 Accuracy rate after filling soybean data set

D http://archive. ics. uci. edu/ml/datasets. html
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Fig. 4 Accuracy rate after filling voting-records data set
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i JH IGIDFA B s AN G . 4 80% iy C4. 5 B 1 30% MY
SVM F3k 19 43 28 o 8 & i FWSDC 5k 81%h 5 19 4
KRR A E /A —B Y voting-records IR & A —BUR
KB 0. 67, 7E BURNE R AT ¢ i 1 4 % L i 1GID-
FA BB HUNEAT 66. 7% 0 C4.5 M 77. 8% ) SVM &
B2 2 e R R T FWSDC 5332 SR e 19 2 26 1
R,k Uil IGIDF A B8 32 kA7 B0Hs AR 2 AT 200 .

#3 SEMEFHED

Table 3 Classification accuracy rate (1)
HREHE/Y
Bk g/
% chess soybean
C4.5 SVM C4.5 SVM C4.5 SVM C4.5 SVM C4.5 SVM C4.5 SVM

5 96. 96 91.75 96.96 91. 84 96.99 93.50

10 94.53 89. 64 94. 54 89.75 94.52 91.22 92.56 88.69 92.56 89.40 92.31 92.93
15 91. 89 87.38 91. 89 87.48 91. 88 88. 83 88.06 83.73 88.09 83.83 88.56 88.96
20 89.73 85. 47 89.78 85.56 89.70 86. 80 83.68 79. 30 83.76 79.20 84.67 85.13
25 87.35 83. 36 87.40 83.35 87.33 84.59 78.48 74.15 78.78 74.05 80. 23 80. 68
30 84.92 81.13 84.97 81.17 84.99 82.44 74.12 69.18 74.18 69. 20 76.09 76.71
35 82.66 78.90 82.71 78.96 82.65 80. 26 69.96 64.42 70.02 64.03 72.06 72.65
40 80. 26 76.58 80. 34 76.72 80. 31 78.10 65.56 58.96 65.73 58.68 67.76 68.58
45 77.86 74.35 77.92 74.45 77.92 75.91 60.91 53.34 61.15 53.30 63. 66 64. 81
50 75.50 72.26 75.53 72.29 75.56 73.74 56. 88 48.71 56.92 78.04 59.45 60. 83

4 HEEHRED
Table 4 Classification accuracy rate (2)
HEREHRE/N
# %;h ®/ audiology voting-records

’ C4.5 SVM C4.5 SVM C4.5 SVM C4.5 SVM C4.5 SVM C4.5 SVM
5 75.98 77.93 76.15 78.29 76.52 78.73 — — — — — —
10 73.44 75.00 73.49 75.44 72.58 75.12 94. 40 94. 47 94. 40 94.71 94.53 94.12
15 69. 80 71.75 69. 80 71.73 68.95 71.59 92.43 92.40 92. 64 92.88 92.73 92.40
20 66. 87 68.32 66.96 69.16 66. 74 69. 30 90. 63 90. 70 91. 30 91.25 90.91 90. 79
25 64.54 65. 34 63.97 65.49 63.36 65.91 89.12 89. 26 89. 44 89. 34 89.17 89. 06
30 60. 27 61.98 60. 37 62.41 60.41 62.97 87.19 87.35 87.63 87.45 87.51 87.51
35 57.67 58. 46 57.78 59.54 57.25 59.59 85.49 85. 54 86. 27 86. 18 85. 89 85. 86
40 54.48 55.67 54.45 56. 36 53.79 56.32 83.74 83.74 84.31 84. 27 84.09 84.05
45 51. 38 52.43 51.41 53.25 51.00 53.55 82.21 82.20 82.29 82.19 82. 36 82. 39
50 418. 67 49. 54 18. 40 50. 22 18. 28 50.46 79.37 79.30 80. 96 80. 89 80. 67 80. 76
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5.2 IGIDRA &3%x316

J T 3 IGIDFA &3 5 IGIDRA B vE 454 5 i 2 1) 5L
SR S SCHR 14 ]9 i 4 BB AT S AN RN R (UL EE 5D .
WG AR 6; T3 6 BOBCTE JEAT B T 20 a7 L 15 2 2 T 4R

{Size, Max-speed} ,

ES ARGEA-BRERL

Table 5 Incomplete and inconsistent decision system
Car Price Mileage Size Max-speed d

1 High High Full Low Good
2 Low * Full Low Good
3 * * Compact high Poor
4 Low * Full High Good
5 * * Full High Excel
6 Low High Full * Good

*6 WAL S A -BORK RS

Table 6 Incomplete and inconsistent decision system after filling

Car  Price  Mileage Size Max-speed d

1 High High Full Low Good

2 Low High Full Low Good

3 High High Compact high Poor

1 Low High Full high Good

5 High High Full high Excel

6 Low High Full Low Good

ToFFeWMHALBUT .

KRG m Y Price A 2 )@ M {A { High, Low ) K )& 4
Price 5 (5% 3 15 #1585 5 771158 High B, J& P Price 51 195
B35 InforGain[0][0]=0. 459, 8P X5 E X YA — B
Z M AiiArray[0][0]=0. 333,

H )8 M Price I M5 3 AT M 5 T R Low I,
InforGain[0][1]=0.109,AiiArray[0][1]=0.6667,

WG J& M Price 515 RAR B4 45 09 AR i=0, Hir Ky
AN —BEZ BT RR j=1, R IEHTC IGIDFA H L1 Step 4,
X JE P Price 51 BEH Low #FATIH A .

J& T Mileage HA 1 A~JE M (High) , A HIRRIT]

J& P Max-speed A 2 )@ M {H { Low, High}, MIHFE(H
A Low B, InforGain[3]1[0]=0. 459, AiiArray[3]1[0] =
0.8333; I # (8 A High W], In forGain[ 3][1]=0. 2516, Aii-
Array[3][1]=0. 8333,

BeS a4 Price 51 die AR B3G5 09 T A j =0, Hie K1Y
AN—BEZ R T AR j=0, 4R 48 i 3¢ IGIDFA 5.3k 1) Step 4,
Xt @ PE Max-speed #1|#E I Low #1738 7T .

SRJE AR 6 A~ UCT #4245 # 17 IGIDRA £y fi] 57 %6 1)
I5HIE, ] IGIDRA FikJE kA W 5 iy 25 R an sk 7 fir g, 3%
7T 245 & — B EE & chess Fl mushroom, 1 4~ A 5
# R IE4E audiology, I K 3 P AEH/ AR —HEIE4E primary-

tumor, voting-records Fl soybean,

# 7 i1 IGIDRA 55 & 1 29 J5 iy 45 21

Table 7 Attribute reduction results by using IGIDRA algorithm
Fg BEEAR N NC ND S T RC
1 chess 3196 36 2 0 0 29
mushroom 8124 22 2 0 0 5
3 audiology 226 69 24 0.02 0 14
4 primary-tumor 339 17 21 0.04  0.42 16
5 voting-records 435 16 2 0.06 0.68 11
6 soybean 683 35 19 0.10 0.12 12

& 7 W H, soybean, audiology #l mushroom %% % % J&
PEZ) ] 198U £ 5 audiology B B AT T 55 4@ 1
soybean $#lE B L4 T 23 4@ M mushroom 5 5 45 4
7 17 A J@ ¥k, chess B LW AR T 7 4 & ., voting-
records ZUHE % A primary-tumor £ 35 £E 1 70 B B¢ A 5 )
AT T IGIDRA 24 ] 5 3 i 45 BEE

H STk 26 1A STR 27 ] v i1 249 18] B0k 43 M B R Bk a F
B b H S AN IGIDRA Bk U047 8 PR 29 1/ 1 H g, 45
s 8 AE 9 iR, 3 8 MIE 9 WA, 3 Fh 5T % X Balloon
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database(1) Z#E 4 f1 Balloon database(2) S IBEEHB A& T 2
A @ X Tic-tac-toe R HEARLH T 1 4@ % Car Bds

LA )5

B R A B 6L B 9 f 3 FAR B R A E

A X UL A IGIDRA i ik A 55k a A% b
FAARSER, TR P4 MREE LBERARFTEDN
J M 2 Ry AL S5 SR A 10 FEE 9 FR .

8L LRSS R

Table 8 Comparison results of attribute reduction

4 R AR M

i A &4 N NC ND IGIDRA
. Hika HEb
Hox
1 Balloon database(1) 20 4 2 2 2 2
2 Balloon database(2) 20 4 2 2 2 2
4 Tic-tac-toe 958 9 2 8 8 8
3 Car 1728 6 4 6 6 6
8r IGIDRAJ % 7
/ . A —=—IGIDRAJ %
s O EET e N EE
#* / « 500 /5
3 6 / \ g
B / \ = 400
sl =
i / \ g 300
‘fé 4 / \\\ K 200
3t/ 100
® / \
2f 8 . 0
Ballon Tictactoe  Car Ballon Ballon Tictactoe  Car Ballon
database(1) database(2) database(1) database(2)
9 BT R AL 10 Jm P 2 5 i R] A9 L3R
T ED 4R Wk ED
Fig. 9 Comparison results of Fig. 10 Comparison results of

attribute reduction(line chart)

attribute reduction time(line chart)

9L R A R

Table 9 Comparison result of attribute reduction time

27 18 B 18] /ms

E AR AT IGIDRA %% S%a H#b
1 Balloon database(1) 4 4 3
2 Balloon database(2) 1 4 4
4 Tic-tac-toe 32 476 643
3 Car 18 416 80

B 9 R 10 7] 401, fd F IGIDRA 24 fif 8 1 1 & 1k 29 i

FRF 8] 72 376 /N T 593 a AV b T (0 1]

Lr BT, B 3 A o B0 AR AT AN R T

C4. 5 BIL R SVM Bk #4743 2 100, i FH IGIDFA 5 3% %
R 584 A — USG5 HURN S 19 43 287 0 R B = T | MPF
BRI FWSDC Sk AN 19 3 2R vERf R . R id 2o Js 1k 29 )
FZFRT I ) A9 X LG L IE BT T IGIDRA 24 17 42 1 2 52 1 L s &k
B . A SCHE Y IGIDRA 2 a7 33 X% 58 & — B R R G AR
FERA—BRR RGN E R AR bR A, B,
IGIDFA 573 1 IGIDRA 53 B — & WS M .

ERIE  HET AL E BRI BB Z R

— SO SR E 5% I R A D T A SCHR T — o i AR
X R 58 B AN — BOME RO 3R AT UF 52 R0 B 2 ST B AE AR 15 SR AR
it S A AR 1) 2 A TR 2 AT 000 AR L PR B RN — B A
T LA BB 25 A BUE , o A BRI (B X G 04 A 2 AT R R A
B, B 5 HEAT B M 2 16T, LAARAS 5 A AN HURN SO0 E AT R M 24
AT I A ) 0 2% B L X 36 B IGIDFA S #h 8 v F1 IGIDRA 24 1
BEA AR . AR = BRI R, T — P/
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