
 

Accepted Manuscript

A quantitative approach to reasoning about incomplete knowledge

Yanhong She, Xiaoli He, Yuhua Qian, Weihua Xu, Jinhai Li

PII: S0020-0255(18)30259-7
DOI: 10.1016/j.ins.2018.04.017
Reference: INS 13560

To appear in: Information Sciences

Received date: 11 June 2016
Revised date: 15 March 2018
Accepted date: 2 April 2018

Please cite this article as: Yanhong She, Xiaoli He, Yuhua Qian, Weihua Xu, Jinhai Li, A quan-
titative approach to reasoning about incomplete knowledge, Information Sciences (2018), doi:
10.1016/j.ins.2018.04.017

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.ins.2018.04.017
https://doi.org/10.1016/j.ins.2018.04.017


ACCEPTED MANUSCRIPT

ACCEPTED M
ANUSCRIP

T

A quantitative approach to reasoning about

incomplete knowledge∗

Yanhong She1,2, Xiaoli He2, Yuhua Qian1, Weihua Xu3, Jinhai Li4

1 School of Computer and Information Technology, Shanxi University Taiyuan, 030006, China

2 College of Science, Xi’an Shiyou University Xi’an 710065, China

3 School of Mathematics and Statistics, Chongqing University of Technology, Chongqing 400054, China

4 Faculty of Science, Kunming University of Science and Technology, Kunming 650500, Yunnan, China

e-mail:Y.H.She(yanhongshe@gmail.com,yanhongshe@xsyu.edu.cn.)

ABSTRACT In this paper, we aim to present a quantitative approach to reasoning about

incomplete information. The study is conducted in MEL, a minimal epistemic logic relating modal

languages to uncertainty theories. The proposed approach leads to two types of epistemic truth

degrees of a proposition. Some related properties are derived. By means of a more general proba-

bility distribution on the set of epistemic states, two randomized versions of epistemic truth degrees

are obtained. The connection between the notion of local probabilistic epistemic truth degree and

belief function is also established. Based upon the fundamental notion of the global epistemic

truth degree, the notion of epistemic similarity degree is also proposed and a kind of pseudo-metric

used for approximate reasoning in MEL is thus derived. The obtained results provide a useful

supplement to the existing study in the sense that it offers a quantitative approach instead of the

qualitative manner in the literature.
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1 Introduction

Various types of formal logical tools have been developed for the representation and reason-

ing of knowledge, including classical logics (propositional logic and predicate logic), nonclassical

logics(multiple-valued logic, fuzzy logic, modal logic, description logic, etc.)([1]-[2],[6],[10]-[13]).

They have been widely used as a formalism for knowledge representation in artificial intelligence
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