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three-way decisions with probabilistic rough sets
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(1. Department of Software Engineering, Nanchang University, Nanchang 330029, China; 2. Department of Computer Science and
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Abstract: With the continuous development of big data and IoT (Internet of Things), dynamic online computation has
become a common computing pattern; however the field of dynamic online computation faces challenges in deducing
and solving uncertainty problems. A three-way decision theory with probabilistic rough set method is an efficient tool
for mining uncertain knowledge; thus a dynamic online computing approach of three-way decision theory with probabil-
istic rough set is proposed in this paper, in accordance with the features of data dynamic synchronization. First, a data
model is established to describe the inherent features of dynamic online computation via memory sliding window mode.
In terms of the variational features of dynamic online computation of the above model, a three-way decision conditional
probability and the change rule of three-way area are deduced as diverse variational patterns of data. Finally, a novel al-
gorithm of online rapid computation is proposed. The obtained three-way decision rule is identical with the three-way
decision algorithm of classic probability. By comparison with the classic three-way decision algorithm through multiple
experiments, the proposed online rapid computation algorithm is confirmed to have high efficiency and stability.

Keywords: three-way decisions; rough sets; conditional probability; online computing; uncertain; dynamic calculation;
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Table 1 The basic information of the eight datasets

5 G S B RRRER MR
1 Skin NoSkin 64 486 3 2
2 Shuttle 58 000 9 5
3 IRIS 60 750 8 3
4 Zoo 60 600 17 7
5 Haberman 55080 3 2
6 Breast-cancer 60 860 10 4
7 Letter 20 000 16 12
8 Magic 19 020 10 2
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Table 2 Experimental results examined from time ¢ to #+5 on UCI datasets ms
e RS ¢ +1 +2 +3 t+4 +5 SEME PR AEZE

Z A 2280 1.860 1.890 1.770  1.740  1.800 1.890+0.007

Skin_NoSkin .
LR 0.055  0.043  0.040 0.039  0.039  0.038 0.042+0.006
Z R 2220  2.040 1.890 1.860 1980  1.860 1.980+0.005

Shuttle .
LR 0.063  0.046  0.045 0.043 0041  0.039 0.046+0.009
25 2370 2280 2.070 1.860  1.980  1.860 1.980+0.005

IRIS N
LR 0.058  0.048  0.040 0.041  0.040  0.040 0.04440.007
Z A 2340 1920 2.100 1.800  1.770  1.800 1.950+0.008

Z0o =
LR 0.050  0.040  0.037 0.039 0.037 0.036 0.040+0.005
Z R 1950  1.620  1.500 1.500  1.440  1.500 1.590+0.006

Haberman R
LR 0.043  0.034 0038 0.031 0030 0.029 0.034+0.005
2L 1.890 1.710 1710  1.650  1.680  1.740 1.740+0.003

Breast-cancer .
LR 0.044  0.036  0.034 0033  0.031 0.032 0.035+0.005
Z A 2200 0740  1.500  1.420  1.400  1.440 1.620+0.015
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LR 0.079  0.074  0.058  0.052  0.051  0.049 0.061+0.013
Z R 2200 1.860 1.560  1.440 1320  1.340 1.620+0.017

Magic =
TELITE 0.071  0.059  0.053  0.041  0.039  0.043 0.053+0.012
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Fig. 3 Average elapsed times between online computing algorithm and classical computing algorithm on different memory
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