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A Semantic Information Content
Based Method for Evaluating
FCA Concept Similarity

Hongtas Huang, Engincering Research Center of Henan Provincial Universities for Educational Information, Henan
Momal University, Xinxiang, China
Cunliang Liang, Engineering Research Center of Henan Provincial Universities for Educational Information, Henan
Momal University, Xinxiang, China

Haizhi Ye, Engineering Research Center of Henan Provincial Universities for Educational Information, Henan Nomal
Univerity, Xinxiang, China

ABSTRACT

Probability information content-based FCA concepts similarnity computation method relies on the
frequency of concepts in corpus, it takes only the occurrence probability as information content
metric to compute FCA concept similarity, which leads to lower accuracy. This article introduces a
semantic information content-based method for FCA concept similarity evaluation, in addition to the
occurrence probability, it takes the superordinate and subordinate semantic relationship of concepts to
measure information content, which makes the generic and specific degree of concepts more accurate.
Then the semantic information content similarity can be calculated with the help of an ISA hierarchy
which is derived from the domain ontology. The difference between this method and probability
information content is that the evaluation of semantic information content is independent of corpus.
Furthermore, semantic information content can be used for FCA concept similarity evaluation, and
the weighted bipartite graph is also utilized to help improve the efficiency of the similarity evaluation.
The experimental results show that this semantic information content based FCA concept similarity
computation method improves the accuracy of probabilistic information content based method
effectively without loss of time performance.

KEYWORDS

Concept Similarity, Hierarchy, Information Content, Probabilistic, Semantic

1. INTRODUCTION

Formal Concept Analysis (FCA) is becoming critical for data analysis. As a result, FCA is widely
required by information retrieval, data mining, software engineering, and so0 on. Assessing concept
similarity is a key issue which is growing in importance within the application of FCA. Similarity
graph is able to accurately distinguish the similarity between FCA concepts (Formica, 2006; Formica
& Missikoff, 2002; Kang & Miao, 2016). However, this method requires human interaction to build
similarity graph, therefore, it is ime-consuming and error-prone.

({Aouicha & Taieb, 2016; A. Formica, 2008) introduces an information content based method in
orderto avoid excessive reliance on domain experts. This method is a refinement of a previous proposal
of (Formica, 2006). The improvement is information content is measured by concept occurrence
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Rule-space Compression Algorithm Using Approximate Subgraph

HUANG Hong-Tao' LIANG Cun-Liang’ LI Da-Peng® YE Hai-Zhi'

Abstract Rule-space model is an effective method to diagnose knowledge structure of subjects. But high time cost of
rule-space construction is a major obstacle to its application in the small and real time cognitive diagnosis. In order to
improve the scalability of rule-space model, an algorithm is proposed to compress rule space by constructing an ideal
attribute pattern set using the approximate subgraph. Approximate subgraph can decrease the order of subgraph by
ignoring attributes unrelated to testing items so as to reduce the scale of ideal attribute set effectively, then the rule
space can be compressed accordingly. At the same time, virtual edges between vertexes are constructed to simulate
transitive dependencies on the domain knowledge graph, and these virtual edges preserve indirect dependences on the
domain knowledge graph without introducing additional attributes, which ensures effective filteration of unreasonable
attribute pattern. On this basis, the approximate graph construction algorithms and ideal attribute pattern generation
algorithm supported by approximate subgraph are given for rule space construction. Finally, experiments for comparing
the performance among approximate subgraph, dependency preserving subgraph and vertex derived subgraph on the
benchmark dataset were carried out, followed by an application in practical teaching cognitive to verify the diagnosis
accuracy of approximate subgraph based method. It is concluded that approximate subgraph compresses rule space
remarkably without loss of diagnosis accuracy and makes it possible to apply rule space model to small and realtime
cognitive diagnosis.

Key words Rule space, approximate subgraph, dependency preserving, compression, ideal attribute pattern
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