Accepted Manuscript

Uncertainty Learning of Rough Set-based Prediction under a Holistic

Framework

Degang Chen, Xiaoxia Zhang, Xizhao Wang, Yanjun Liu

Pll:
DOI:
Reference:

To appear in:

Received date:

Revised date:

Accepted date:

Please cite this article as: Degang Chen, Xiaoxia Zhang, Xizhao Wang, Yanjun Liu, Uncertainty Learn-
ing of Rough Set-based Prediction under a Holistic Framework, Information Sciences (2018), doi:

S0020-0255(18)30473-0
10.1016/j.ins.2018.06.033
INS 13726

Information Sciences

7 June 2017
20 May 2018
12 June 2018

10.1016/j.ins.2018.06.033

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service
to our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and

all legal disclaimers that apply to the journal pertain.

ScienceDirect



https://doi.org/10.1016/j.ins.2018.06.033
https://doi.org/10.1016/j.ins.2018.06.033

Uncertainty Learning of Rough Set-based Prediction under a Holistic
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Abstract Uncertainty learning is an important research direction of rough.set theory,wherein the most popular
one is rough set-based prediction, whose goal is to extract decision rules from decision systems and then assign
the corresponding decision labels for new samples in terms of the decision,rules. To design efficient prediction
algorithms, it is necessary and meaningful to measure the uncertainty of-rough set-based prediction, especially
the stability and generalization performance. In this paper, weanalyze the generalization performance of rough
set-based prediction algorithms in terms of algorithmic stability analysis and give the generalization error bounds.
Firstly, we propose a general rough set-based prediction algorithm to predict the labels for new samples, and then
define a scoring function and the correspondinggloss|function. Secondly, we define two kinds of algorithmic
stability for this prediction algorithm in terms of\their loss functions, by which two general generalization
error bounds are obtained according to two different kinds of stability: strong stability and pointwise hypothesis
stability. The bounds numerically imply the performance of the proposed rough set-based prediction algorithm is
related to number of samples and-stability parameter. Thirdly, we adopt the confidence and max confidence, min
support algorithms as the spécifie, scoring functions instead of general scoring functions. The results show the
prediction performance of the confidence algorithm is related to the number of samples and stability parameter,
as well as that of max confidenee, min support algorithm is associated with the number of samples and minimum
support threshold-*Based on these discussions, a general framework of stability and generalization error bounds
analysis for rough set‘based prediction is established. Finally, several experiments are performed to test the
previous conclusions.
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