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Attribute reduction of interval-valued neighborhood
decision table with variable precision

XU Weihua, LI Siqi
(College of Artificial Intelligence, Southwest University, Chongging 400715, China)

Abstract. Interval valued decision tables are widely used for various fields in reality. This paper proposes a
heuristic reduction algorithm for this kind of decision tables. Firstly, the variable accuracy threshold a and the
neighborhood threshold 3 are defined on the interval-valued decision table. Then, this paper redefines the up-
per approximation, lower approximation and positive domain of decision table. Finally, attribute quality is de-
fined to determine whether conditions should be included in the reduction set. In order to better understand the
execution process of the algorithm, this paper conducts a case analysis and completes the experiment on four
datasets. Experimental results show that the proposed algorithm has good feasibility, and its accuracy is better
than the other two algorithms.
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Tab.1 An interval-valued information tableon analysis of factors affecting rainfall

U Vegetation( V) Humidity (H) Airflow(4) Rainfall( R)

% [0.5, 0.8] [0.2,0.4] [0.6, 0.9] Y

% [0.4,0.7] [0.2,0.3] [0.5, 0.8] N

% [0.2, 0.4] [0.4,0.5] [0.3,0.5] N

X, [0.5,0.7] [0.3, 0.4] [0.6,0.8] Y

% [0.5, 0.7] [0.2, 0.4] [0.6, 0.8] Y

% [0.5, 0.8] [0.2, 0.3] [0.6, 0.9] Y

% [0.2,0.5] [0.3,0.5] [0.3, 0.6] N

% [0.5, 0.7] [0.3, 0.4] [0.6, 0.8] Y

R2 FERETRIEE
Tab.2 Neighborhood of all subsets
{vh {H} {4} {v,H} {v,4} {H,4} {V,H A}
8(x,) %1456 % 5 %y 4568 %y 5 %1 4568 %y 5 % 5
8(x,) %3458 %6 %458 %, %458 %, %,
8(%;) %34 % %35 % %37 % %5
8(x,) %1 2.4.5.68 E Xi24568 e Xi2456.8 LA Xy g
8(x5) %3456 % 5 % 345638 % 5 %1 2.4.56.8 % 5 % 5
8(%g) %1568 %6 %4568 %g %1 4568 % %g
8(%,) %3 7 % %37 %, %3 7 % %
8(xg) %5456 LA % 24568 EA %154568 %y g Xyg
HE— S5 R Hy 3 AR TR, N
x4 +3 %3 0 = T x——=°— =0.8125,
o =L x——% o825, ‘ ‘
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Tab.4 Dataset description B TR R AR M S T LR
— A~
e ¥R \U\ IATI \d\ FE T AESEE IR
1 lonosphere 351 34 [EHT , AR e 2 BUEE N EERDE,
2 Car Evaluation 1728 6 4 RlERBZSH S (3 ) FHYRDAREANIR >
3 Solar Flare 1 066 12 UL BB T SMLURIBIAIYAENGES 455140
4 Abalone arm 8 28 PEI 2R © BT LA RAAE AN A
A . BLEER I IEARAR TSN 2RETE
SLESHTE T BUAAEA[E AR {HS 0.4 ~
e BO
70
1553DD
e 2
il
B
i)
Abalone
YEEL S
O SVM/bcfore OsVIinafter -JGBDT/befa-u [ GBDT/arter
El arEdREL ERTEH R
Fig. 1 Classification accuracy before and after reduction of four data sets
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Tab.5 Classification accuracy before/after reduction under certain conditions
R eI lonosphere Car Evaluation Solar Flare Abalone
S| 68.23 56.44 52. 32 77.25
SVM
G 70.24 56. 44 53.48 77.25
S| 71.30 44. 98 6& 21 64. 35
GBDT
G 72.44 44. 98 69. 45 64. 35
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Tab. 6 Reduced set results for all datasets
8 a lonosphere Car Evaluation Solar Flare Abalone

0.6 {{5.,6,7,9,24},{2,5,6* 11,2,3,4,5,6} 11,5} {{1,2,3,6,8%,{1,2,3,5,8}}
0.7 {{5.,6,7,9,24%},{2,5,6" 11,2,3,4,5,6} 11,5} {{1,2,3,6,8},{1,2,3,5,8"

0.4 0.8 {{5.,6,7,9,24},{2,5,6" 11,2,3,4,5,6} H,5} HI1,2,3,6,8(jl,2,3,5,8((
0.9 {{5.6,7,9,24},{2,5,6}} 11,2,3,4,5,6} 11,5} {{1,2,3,6,8%,{1,2,3,5,8}}
0.6 {{5.,6,7,9,24},{2,5,6" {1,2,3,4,5,6} {1,5} {1,2,3,5,6,7,8}

05 0.7 1{5,6,7,9,24),52,5,61( {1,2,3,4,5,6} {1,2,3,5,6,7,8}
0.8 {5,6,8,9,24,34} {1,2,3,4,5,6} HK J5H {1,2,3,5,6,7,8}
0.7 {5.,6,8,9,24,34} {{1,4,6},{2,4,6" {1,2,3,5,6,7,8}

0.6
0.8 {5,6,8,9,24,34} {{1,4,6},{2,4,6" HU J5]| {1,2,3,5,6,7,8}

K2 SFpERAERER

Fig. 2 The accuracy of three reduction algorithms
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