
Accepted Manuscript

Title: Extended Belief-Rule-Based System with New
Activation Rule Determination and Weight Calculation for
Classification Problems

Authors: Long-Hao Yang, Jun Liu, Ying-Ming Wang, Luis
Martı́nez

PII: S1568-4946(18)30452-6
DOI: https://doi.org/10.1016/j.asoc.2018.08.004
Reference: ASOC 5032

To appear in: Applied Soft Computing

Received date: 3-10-2017
Revised date: 12-7-2018
Accepted date: 2-8-2018

Please cite this article as: Yang L-Hao, Liu J, Wang Y-Ming, Martı́nez L, Extended
Belief-Rule-Based System with New Activation Rule Determination and Weight
Calculation for Classification Problems, Applied Soft Computing Journal (2018),
https://doi.org/10.1016/j.asoc.2018.08.004

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.

https://doi.org/10.1016/j.asoc.2018.08.004
https://doi.org/10.1016/j.asoc.2018.08.004


 

1 

Extended Belief-Rule-Based System with New Activation Rule Determination and Weight Calculation 

for Classification Problems 

 

Long-Hao Yanga, c, Jun Liud, Ying-Ming Wanga, b, *, Luis Martínezc 

 

aDecision Sciences Institute, Fuzhou University, Fuzhou, Fujian, PR China 

bKey Laboratory of Spatial Data Mining & Information Sharing of Ministry of Education, Fuzhou University, Fuzhou, PR China 

cDepartment of Computer Science, University of Jaén, Jaén, Spain 

dSchool of Computing, Ulster University at Jorhanstown Campus, Northern Ireland, UK 

 

*Corresponding author. E-mail: msymwang@hotmail.com 

 

Highlights 

 Summarize the drawbacks of the conventional EBRB system and the causes of these drawbacks. 

 Propose a new activation rule determination method for the EBRB classification system. 

 Propose a new activation weight calculation method for the EBRB classification system. 

 Experiments show the proposed system has a high accuracy and excellent response time. 

 

Abstract: Among many rule-based systems employed to deal with classification problems, the extended belief-rule-based (EBRB) 

system is an effective and efficient tool and also has potentials in handing both quantitative and qualitative information under 

uncertainty. Despite many advantages, several drawbacks must be overcome for better applying the conventional EBRB system, 

including counterintuitive individual matching degrees, insensitivity to the calculation of individual matching degrees, and the 

inconsistency problem. Accordingly, by constructing the activation region of extended belief rules and revising the calculation 

formula of activation weights, the new procedures of activation rule determination and weight calculation are proposed to improve 

the conventional EBRB system, while the original procedures of rule inference and class estimation are retained from the 

conventional EBRB system. Nineteen classification datasets with different numbers of classes are studied to validate the 

efficiency and effectiveness of the proposed EBRB classification system compared with existing works. The comparison results 

demonstrate that the proposed EBRB classification system not only obtains a high accuracy better than the conventional EBRB 

system, but also has an excellent response time for classification. More importantly, the results derived from multi-class datasets 

show the significant performance of the proposed EBRB classification system compared with some state of art classification tools. 

Keywords: Extended belief-rule-based system; Classification problem; Activation rule determination; Activation weight 

calculation; Multi-class 

 

1. Introduction 

Classification is a common and fundamental problem involved in various theoretical and practical applications, including, 
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