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Abstract: Traditional attribute reduction is less effective when applying to large-scale datasets because of its high time and space
complexity. In this paper, random sampling is introduced into traditional rough reduction. First, statistical discernibility degree and
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statistical rough reduction are proposed based on statistical rough approximation. Here the statistical rough reduction is not the traditional
reduction any more, it is a subset which keeps the statistical discernibility degree almost invariant. By using random sampling to find the
estimated value of statistical discernibility degree, all the condition attributes can be sorted. And then the reduction can be done on the
sorted attributes by keeping the statistical discernibility degree almost invariant. Finally, numerical experimental comparison demonstrates

that the random sampling based rough reduction is effective on both time and space consumption.

Key words: fuzzy rough set; random sampling; attribute reduction; statistical rough set
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: ( Sampling) : (
Dependency) ( Matrix) . 3 3 :
4.1
Linux , C++ . ,CPU Intel® Xeon® CPU
ES-2670 2.6GHz.
, ucl [20], 1.

Table 1 Description of the datasets

1
1 Wine quality-red WQ-Red 1599 ik
2 Image segmentation Seg 2310 19
3 Waveform Waveform 5000 21
4 Letter recognition LR 20 000 16
5 Wine quality-white WQ-white 4898 11
6 MAGIC gamma telescope Magic 19 020 10
7 Shuttle Shuttle 58 000 9
8 Mirflickr* Mir 25 000 64

4.2
421
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Fig.1 Trend of computational time of Sampling, Dependency and Matrix

1 Sampling Dependency Matrix
4.2.2
?
2 8
Table 2 Space consuming comparison of reduction between Matrix and Sampling
2 Matrix Sampling
Sampling (KB) Matrix (KB) Ratio (Matrix/Sampling)
LR 107 520 80 732 628 750.861 5
Seg 3072 1255931 408.831 71
Waveform 9216 5 868 630 636.787 11
WQ-red 1128 82 944 73.531 915
WQ-white 8192 4086 282 498.813 72
Magic 96 256 50 328 484 522.860 75
Mir 46 080 L _
Shuttle 16 384 = —
2 , 2
3 L y 1 ’ 2
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Fig.2 Space computing trend of reduction between Matrix and Sampling
2 Matrix sampling
4.2.3
KNN )
5 , 10-
3 3 )
1
Table 3 Reduction performance comparison of Sampling, Dependency and Matrix
3 Sampling Dependency Matrix
All Matrix Dependency Sampling
Waveform Attr. No. 21 13 14 12
Accuracy 0.857 0.822 0.825 0.824 04
Se Attr. No. 19 11 10 8
Y Accuracy 0.904 0.904 0.901 0.900
Attr. No. 11 6 6 6
WQ-red Accuracy 0.653 0.634 0.616 0.621
. Attr. No. 11 7 7 7
WQ-white Accuracy 0.681 0.653 0.667 0.653
Magic Attr. No. 10 6 5 -
9 Accuracy 0.829 0.823 0.814 0.775
LR Attr. No. 16 9 10 11
Accuracy 0.930 0.920 0.925 0.897
Averade Attr. No. 14.667 8.667 8.667 7.333
9 Accuracy 0.809 0.793 0.791 0.778
4.2.4
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Table 4 Absolute error |P—p| of the approximate ratio on sample (p) and population (P)

4 (p) (P) ( (IP—pl))
. P-p] ni<d?
Upper quantile (t) - Absolute error (d) Shuttle LR Seg Waveform  WQ Mirflickr [P-pl<d’
1.65 0.05 0.009 0.011 0.002 0.015 0.008 0.000 Yes, all less than 0.05
1.65 0.025 0.006 0.003 0.004 0.001 0.000 0.010 Yes, all less than 0.025
1.96 0.05 0.005 0.004 0.013 0.001 0.004 0.004 Yes, all less than 0.05
1.96 0.025 0.001  0.008 0.002 0.002 0.000 0.002 Yes, all less than 0.025
2.326 0.05 0.010 0.008 0.003 0.001 0.001 0.013 Yes, all less than 0.05
2.326 0.025 0.001 0.003 0.001 0.004 — 0.005 Yes, all less than 0.025
1, d e t,
. |P-pl, d 4
d [¢] t y ’ IP_pl
4 ; :
5
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