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Abstract. Domain terminology with high quality are the fundamental component in ontology
construction and domain terminology automatic extraction is the basis of domain ontology
construction. Proposed an approach of achieving domain concepts hierarchies from the Web data.
Used the clue words to product queries containing hierarchical relation to get corpus rich in
concepts hierarchical relation through the search engine from Web. Then we got target concepts
explanation from the online encyclopedia of knowledge corpus such as Wikipedia. By combining
the previous two corpus with the domain news documents and HowNet, we constructed the
concepts graph model. After applying pruning algorithm on the graph, we proposed a modified
hierarchical concepts tree building method. Experimental data on auto car proved the efficiency of
the proposed method.

1. Introduction

Domain ontology is a shared conceptual model specific areas clear, standardized description of
to the relationship between the term set and terms reflect the field of knowledge systems can be
used to achieve semantic information between human-computer interaction and machines
(I Currently, the domain ontology information has been widely used in many application areas, such
as information retrieval, information extraction, and question and answer system. However, how
fast and efficient access to areas of the body remains a pressing problem. Buitelaar'” propose a
hierarchical ontology construction model, the main building is divided into terminology
recognition , synonyms digestion, concept acquisition, get the concept of hierarchical relationships,
relationships and axioms six levels. Concept hierarchy relationships can be broadly divided into
three categories: classes and instances of "IS-A" relationship, the whole - part relationship,
ATTRIBUTE-OF and other implications associated with hierarchical relationships. This article does
not detail the relationship between the classification to distinguish, only to find the whole concept
of a hierarchical relationship between the angle of the right, and the establishment of tree concept.

Conceptual level, there are two aspects of the acquisition: the first is the concept of hierarchy
rich corpus of the acquisition, which directly affects the quality of the conceptual level of
acquisition; the second is to get the concept of hierarchy from the corpus.

Rich resources of the Internet is increasingly used to obtain the concept of hierarchical
relationships. Wu Jiedeng ©°! describes the six kinds of different forms an integral part of the
relationship between knowledge, thus obtaining such knowledge of grammar patterns, establish
grammar pattern library, then get sentences based grammar model and derive the concept of
relationship. Xin et al ! proposed a method for constructing a query based on the intention to
obtain from the Web corpus contains part of the overall relationship. In the context of the query by
adding the word describes an integral part of the relationship, to obtain an integral part of the
relationship between the corpuses from the Web. Xuli Heng et al ! to obtain network knowledge
base entry as a relationship corpus.

This paper analyzes the characteristics of the existing conceptual level and inadequate methods
of acquisition, the concept of a level of resources and utilization of web graph model acquisition
methods. With the clue word corpus get rich hierarchy from the web, to establish the concept of text
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vector model, using the cosine distance between the concept and the concept of vector-based text
HowNet building concept semantic similarity graph model, and finally through the map model
pruning operation to get the concept of hierarchical tree structure!®.

2. Corpus Acquisition and Modeling

The quality of the relationship between corpuses directly determines the relationship between the
concepts of obtaining results from the two aspects of the quality of the relationship between the
evaluation corpuses'’: the relationship between the degree of enrichment of the concept and the
concept of the relationship between the degrees of difficulty to obtain from the corpus. Based on the
traditional hierarchy corpus acquisition method is restricted due to the content of the concept of the
relationship between the statement corpus is not high.

2.1 Corpus acquisition method based on hierarchical relationships clue word

Before describing the clue word acquisition method, the first formal definition is given some
symbols:

We define that C, stands for conceptual i. The C={c|1<i<m} shows the concept of a

collection. The r expressed some hierarchical relations. We define that the R={r|1<i<n} is the

set which consists of a hierarchical relationship in which » is the number of hierarchical
relationships. We define P={(c,c,)|(c.c;,) R, ¢ €C,c, eC} which is consisted by ¢, and ¢, . ¢,
is hierarchical relationship constituted. We define cw as the clue word. The w, stands for the
word. W={w|1<i<gq} is the vocabulary set. 7 is the number of k text.context, stands for the
relation grammar atmospheres which come from 7,. 7, stands for the number of search engine
return results. context, is gotten from 7, contextual .k is the parameters.

The procedure to get the clue word:

Submit the (c,,¢;) to the search engine to get top k results and the set of abstract text 7, and the
recommend text set 7, ;

Search the (c,.c;),7; and 7, to get the concept ofc, and ¢, in same sentence to store the them
in context, and context,

Individually marked the contextual to get the segmentation and POS tagging which is in context,
and context, . Then store the nouns, verbs, adverbs and conjunctions into W, and W,.W=W,UW,
W is the frequency of each word in the right conceptual;

Calculate the clue word relevance level (relevance(w,,r,) ) between w, and » in W .Because of
r, can create many query String and w, can appear many times in the documents returned by

search engines. Then it has more associate degree withr . So the candidate word w, and
hierarchical 7 :

relevance(w,.,rj):(1+f2(w,.))><ﬁ(w[)+f61(m)/1}i[:1;({fcl(m)} (1)

Where, f,(w,) is the frequency that contexs, contains w, , f,(w;) 1is the frequency that
context, contains w,, f,(w,)1is the number that query string including hierarchical relationships of
r,contains w, and Max is the function to get maximum.

For hierarchical relationships 7 corresponding candidate clue word set, select the top 10 that
relevant degree relevance(w,,r;) is maximum as clue word.

2.2  Conceptual vector space model based on VSM
In addition, this paper also gets to explain the concept of the target corpus entries from Baidu
Encyclopedia and Chinese Wikipedia, for the concept set C={c|1<i<m}, Its corresponding

Wikipedia corpus can represent as D, ={d, |1<i<m},it also use Sohu news corpus that contains the
target concept, it represents as D, ={d, |[1<i<g}.
In the vector space model™, documentation set of document show as feature and document
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matrix. Similarly, this paper construct conceptual vector space model A4using the concept of
frequency and document matrix.

A= [aixk ]mxp (2)

@ = Ji(c) 3

Where, f,(c,) is the frequency that the concept ¢ appears in the documentd, ,m is the number
of concept, pis the number of documents in the documentation set.

For three different document corpus D,, D, and D, , this paper establish corresponding conceptual

vector space model 4=[a,,] ,4,=[a,] and 4=[a,,]

mxq .
2.3 The establishment of the concept map
Using the cosine distance calculate similarity of the concept'”’. Concept ¢ and ¢, of document

feature vector can represent as,
vec(c,)=(1,(c): f5(¢)sn £, (c)) and vec(c,y=(f,(c)), f,(c))..... f,(c,)) ,its computational formula of

similarity sim(c,,c;) as follows:

S )% e
sim(c,,c;)=——== 4)

Jiﬁ(q)zxif,(c,.)z

For three different document sets D, , D, and D, ,its Corresponding concept vector space model are

4=la] . » 4=[a,] ~and 4=[a,] ,use the cosine distance calculate conceptual similarity

mxq

matriX:Siml=[sim(c[,c/)] m,Sim2=[sim(cl.,cj)J mandSim3=[sim(c,,cj)]

mx mx mxm

This paper takes Sim4=[simH(cl,,cj)] . to represent the concept and the concept of similarity

matrix obtained by HowNet. Using polynomial addition way for fusion four similarity matrix, the
final similarity matrix use S =s(c,.c;),., to represent,

mxm

S=K, x Sim +K, x Sim, K, x Sim,+K, x Sim, (%)

3 Level domain concepts acquisition

The current study used many methods to obtain hierarchical clustering concepts, such methods
need to manually specify the number of hierarchical clustering!'”, and cannot get a clear idea of a
hierarchical tree structure presents a conceptual level of the property acquisition method, the
method cannot get the concept of centralized any clear concept hierarchy affiliation.

3.1 Acquisition method based on the concept of hierarchical graph
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Figure 1 node topology diagram Figure 2 node hierarchy

The use of pruning algorithm uses the figure of Internet topology node classification. Starting
from the outer node graph, according to the degree of the size of the map, from small to large, to the
same degree nodes pruning operation step by step, and finally get the hierarchy diagram nodes.2,
respectively, and the original structure of the node hierarchy obtained after reverse pruning FIG 1
and FIG 2.

3.2 Reverse pruning algorithm

Section 2 for the construction of conceptual graph model G = (C,E). Collection C={c|1<i<m } A

conceptual diagram of the set of nodes, E={(c,.c;)|s(c,.c;)>a} represents the edge set of the graph.
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With degree(c,) a conceptual diagram concept Gthe degree to ¢, Conceptual which level rank(c,),
H ={(c,,rank(c,))|1<i<m} as conceptual level in which the number of nodes to its collection of
tuples, G, =(C,E,) represents G=(C,E) The same type of set. Reverse pruning algorithm as
follows:

Input: G=(C.E) E={(c;.c;))|s(c,c;)>a} C={c|1<i<m}

Output: H ={(c,rank(c))|1<i<m}

Step 1:Initialization ,G, assigned to G,so as to C, assigned to C,E, is assigned to E.

The initial value ¢ is 1.

Step 2 Determine if C, is empty, go to step 3; otherwise continue;

Step 3 Calculated the degree of G, to find the smallest degree of md ; As the various ¢, ,if
degree(c;) equals md ,then assign ¢ to rank(c,), finally store (c,,rank(c,))in H , then get ¢, from
G, and delete it from C,. Delete ¢, from G, the edgesetk,. ¢+=¢+1 return 2;

3.3 Hierarchical tree structure algorithm

Hierarchical tree structure is to determine the level of explicit dependencies between concepts
and concept based on the concept of node pruning operations which the level of access to
information as well as the concept of node concept vector space model showing the distance.

Extension of the previously declared variables to H ={(c,,rank(c,))|1<i<m}said the primary

concept hierarchy by pruning algorithm to S =s(c,,¢,),,., Conceptual similarity matrix by conceptual

mxm

graph modeling method obtained two to Hy={(c.c,)|1<i,j<m,j=i} Clear hierarchical
subordination relation between a conceptual, ie. ¢ Subordinate ¢, By 3.1 shows,
¢, eC,c; e CU{Null; ,whenc, equal Null. When the show ¢, for the root node. Set up C is a

conceptual node set.
input: H ={(c,,rank(c,))|1<i<m},S = s(¢;,¢;)

output: Hy={(c,,c;)|1<i,j<m,j+#i}

Step 1. Initialize ¢, and Hy empty;

Step 2. If # is not null, continue, otherwise go to 3;
Step 3. Get the smallest value of rank from H as below:
Cyin = {¢, |V, rank(c,) < rank(c,)} ,C,,, concept c¢,,get rank value bigger than rank(c,) to choose

the similarity ¢, ,as below:

Vj,s(c,,c;) < s(c,,c,) nrank(c,) < rank(c,) , make (c,,c,) into Hy, and put concept to the double
tuple (c,,rank(c,)) . Finally delete it from H go to step2;

Output Hy = {(c,,c;)[1<i, j<m, j#i} .

4 Experiment and Analysis

4.1 Experimental Design

This article assumes that due to the concept of centralized each concept there is a unique concept
father, therefore, the whole concept of the number of hierarchical subordination set contains
relationNum s the total number of concepts, i.e. relationNum 109.With relationNum Indicates the
number of the correct level of affiliation identified, validNum Indicates the number of wvalid
relationship identified, representing the number of effective relationships include the correct
affiliation and other non-subordination relation between the presence of the identified concept.In
summary, this paper P and VP As the evaluation index, P represents the correct rate, VP is correctly
represents the effective rate, calculated as follows:

rightNum

P=—2"———x100% (6)
relationNum
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ypo YelidNum_ 140, (7)
relationNum
4.2 Results and Analysis
Choose this method under different parameter combinations of circumstances, to obtain an
accurate level of affiliation rate than baseline; entry Use clues to explain the concept of the
relationship between language materials and get the word encyclopedia knowledge acquired in
building Graph Model proportion, the higher accuracy is obtained, and the influence of the former

than the latter slightly larger weights;

Table 1 level affiliation obtain accurate rate

No. K K, K ; K4 rightNum validNum totalNum P VP

Baseline 0 0 100 0 32 36 109 29.36 33.03
0 3 3 3 100 41 54 109 37.61 49.54
1 0.4 0.4 0.15 0.05 49 61 109 44.95 55.96
2 0.25 0.25 0.25 0.25 51 64 109 46.79 58.72
3 0.4 0.3 0.2 0.1 55 66 109 50.46 60.55

Table 1 experimental data prove that:

(1)Choose this method under different parameter combinations of circumstances, to obtain an
accurate level of affiliation rate than baseline;

(2) Use clues to explain the concept of the relationship between language materials and get the
word encyclopedia knowledge acquired in building Graph Model proportion.

(3)General news document set and based on the "CNKI" concept similarity computing the
overall relationship recognition the relative contribution of the first two corpus low, intermediate
analysis of the experimental data was found, based only on the coverage of the association concept
conceptual graph model and news documents established between the concepts is not high, and the
similarity between the concept and the actual situation exists than the much deviation, which is the
relationship between the content of the document with the news is not high and there is a certain
relationship between the concept of the concept of vector space based on similarity calculation. And
because "CNKI" is a common ontology field of linguistics, so the use of "CNKI" conceptual areas
there is a certain similarity calculation error;

5 Conclusion

This paper presents a use clue words get rich hierarchy corpus from the Web method. And extract
concepts from Baidu Encyclopedia and Chinese Wikipedia entry explains. Integrated use of these
two news corpus and related fields to establish the concept of a document corpus vector space
model, and based on the introduction of the concept of "HowNet" similarity calculation method,
constructed concept maps. Then use pruning algorithm, hierarchical tree generation algorithm
concept hierarchy tree.

Acknowledgements

This work is supported by National Natural Science Foundation of China under Grants No.
61271304 and Beijing Natural Science Foundation of Class B Key Project under Grants No.
KZ201311232037

1010



References

[1] Gruber TR. A translation approach to portable ontology specifications.Technical Report, KSL
92-71, Knowledge System Laboratory, 1993.

[2] BUITELAAR P, CIMIANO P, MAGNINIB Ontology learning from text: an overview [M] //
BUITELAAR P, CIMIANO P, MAGNINIB Ontology learning from text:. Methods, evaluation and
applications. Am sterdam: ISO Press, 2005.

[3] Wu Jie, Roberto, Cao stubs, and so on.Get in touch with the text portion of the page to verify the
relationship between knowledge of [J]. East China University of Technology (Natural Science),
20006, 11: 013.

[4] Cao Xinyu, Cao stub.Method to get part of the overall relationship corpus from Web [J].
Chinese Information Technology, 2011, 25 (5): 17-23.

[5] Xuli Heng, Liu Yang, but to Sri Lanka, and so on.Ontology concepts based on multi-mount
feature representation [J]. China Research Frontiers in Computational Linguistics (2009-2011),
2011.

[6] Binzabiah R, Wade S. Proposed method to build an ontology based on Folksonomy [C] //
Information Society (i-Society), 2012 International Conference on.IEEE, 2012: 441-446.

[7] Ahmed KBS, Toumouh A, Malki M. Effective Ontology Learning: Concepts' Hierarchy
Building using Plain Text Wikipedia [C] // ICWIT 2012:. 170-178.

[8] He T, Zhang X, Xinghuo Y. An Approach to Automatically Constructing Domain Ontology [C]
// Proceedings of the 20th Pacific Asia Conference on Language, Information and Computation,
Wuhan, China.2006: 150-157.

[9] warm spring, Shizhao Xiang, Yang Guozheng.A method of use of the property to get ontology
concept hierarchy [J]. Mini-Micro Systems, 2010, 31 (2): 322-326.

[10] Ge J, Li Z, Li T. A Novel Chinese Domain Ontology Construction Method for Petroleum
Exploration Information [J].Journal of Computers, 2012, 7 (6): 1445-1452.

1011




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.7
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 200
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 200
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 400
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create PDFs that match the "Required"  settings for PDF Specification 4.01)
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice




