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2.2 FCA(Formal Concept Analysis)
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<3 1> Formal Context
Bookable| Rentable | Driveable| Rideable | Joinable
Hotel X
Apartment X
Car X
Bike X X
Excursion X
Trip X
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extentE 7 intentE°ll tgt HE7} ol ERE A A 7ke] ATdIAY QJ1EH A & e =il o
HhEijck, 2004). 8l et ¥ gl
bookable Database Query Database
Web Browser Search and
Interface Browsing
Query Results(HTML) Sub—Agent
SQL
S
Web Query Query l g::?lts
Document
Search and Database
Download
Sub-Agent Documents>
Posiscript Parsed [
Files Database
Records
Text Exiractor Document
(Prescript from the Parsing
<28 1> Formal Concept Tree NZDL group) Text Files Sub-Agent
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mal_context_check() 3+Z o]
text ARZ W3s}

Algorithm 1 Formal Context

D = {set of documents}
N _ = {the i" document in D}
3 Lol Est 3L tley 7+ . . ;
WA Ao SR S et 2 = {W; | W; is the " sentence in document D }
= {clc is a subject or an object in the I" sentence, W}
= {ala is a predicate in the sentence, W}
Document {<C, a | CECU, aEAU}
input : D; output : Formal Context
A
functionConvertDocument(doc_file D)
P: Bound F| : , , -
| alser | / o T’yg | 1 /| doc_file : file name
| — | 2 : for all documents Ddo
T Graph 3: for all sentences W;do
Maching
| saxzao | 4 Ci « CSParser(W))
! 5: Aj « ASParser(W;)
0, SAL 2HODZE SMol 30 =& .
|( ol ! ob ETl | Mol 3l == | 6 : P «< Gy, Ay >/ set of pair for the
Subject and object
W5}
| Context Table V& | 7: for all sizeof(P) do
1 2 Mol &E 2 ,
— formal_context_check(sizeof(P))
| Gmpz — | endfor
LISl Graph= Sat 10: endfor
11  endfor

<IE 3> AAHPRE

12 : end function
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Abstract

Methods for Integration of Documents using Hierarchical Structure
based on the Formal Concept Analysis

Tachwan Kim™ - Hocheol Jeon - Joongmin Choi’

The World Wide Web is a very large distributed digital information space. From its origins in
1991, the web has grown to encompass diverse information resources as personal home pasges, online
digital libraries and virtual museums. Some estimates suggest that the web currently includes over 500
billion pages in the deep web. The ability to search and retrieve information from the web efficiently
and effectively is an enabling technology for realizing its full potential. With powerful workstations
and parallel processing technology, efficiency is not a bottleneck. In fact, some existing search tools
sift through gigabyte-syze precompiled web indexes in a fraction of a second. But retrieval effecti-
veness is a different matter. Current search tools retrieve too many documents, of which only a small
fraction are relevant to the user query. Furthermore, the most relevant documents do not nessarily
appear at the top of the query output order. Also, current search tools can not retrieve the documents
related with retrieved document from gigantic amount of documents. The most important problem for
lots of current searching systems is to increase the quality of search. It means to provide related
documents or decrease the number of unrelated documents as low as possible in the results of search.

For this problem, CiteSeer proposed the ACI (Autonomous Citation Indexing) of the articles on
the World Wide Web. A “citation index” indexes the links between articles that researchers make
when they cite other articles. Citation indexes are very useful for a number of purposes, including
literature search and analysis of the academic literature. For details of this work, references contained
in academic articles are used to give credit to previous work in the literature and provide a link
between the “citing” and “cited” articles. A citation index indexes the citations that an article makes,
linking the articleswith the cited works. Citation indexes were originally designed mainly for
information retrieval. The citation links allow navigating the literature in unique ways. Papers can be
located independent of language, and words in thetitle, keywords or document. A citation index allows
navigation backward in time (the list of cited articles) and forwardin time (which subsequent articles

cite the current article?) But CiteSeer can not indexes the links between articles that researchers

* Department of Computer Science and Engineering, Hanyang University
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doesn't make. Because it indexes the links between articles that only researchers make when they cite
other articles. Also, CiteSeer is not easy to scalability. Because CiteSeer can not indexes the links
between articles that researchers doesn't make.

All these problems make us orient for designing more effective search system. This paper shows
a method that extracts subject and predicate per each sentence in documents. A document will be
changed into the tabular form that extracted predicate checked value of possible subject and object.
We make a hierarchical graph of a document using the table and then integrate graphs of documents.
The graph of entire documents calculates the area of document as compared with integrated
documents. We mark relation among the documents as compared with the area of documents. Also
it proposes a method for structural integration of documents that retrieves documents from the graph.
It makes that the user can find information easier. We compared the performance of the proposed
approaches with lucene search engine using the formulas for ranking. As a result, the F-measure is

about 60% and it is better as about 15%.

Key Words : Related Documents Retrieval, Integration of Documents, Semantic Expansion
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