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Abstract-Text mining discover and extract useful
information from documents, whenever increase the size
and number documents leads to redouble features. The
huge features for the documents adds challenge to text
mining called high dimension. The aim of this proposed
study is minimize the high dimension of the documents,
and improve Arabic text mining using clustering. In order
to achieve this goal, we propose to applied coreference
resolution technique using the clustering algorithms k-
mediods and k-means. This study uses the similarity
metrics Euclidean and Cosine. The system implements
using a corpus contains on 200 sport news Arabic. Finally,
evaluation measures are used including (Precision¢< Recall
and F-measure) to evaluate our system.

Keywords-Arabic language processing , Text mining,
Clustering.

I. Introduction

Text Mining finds a new knowledge in the corpus
using appropriate tools, which exceeds human’s ability
to detect knowledge patterns and extract meaning from
corpus due incompatibility with human ideas and
expectations (Kaur & Garg, 2015) (Aggarwal & Zhai,
2012). This technique uses multi-disciplinary fields,
such as information retrieval, text analysis, social
networks, information classification, and database
technology (Irfan et al., 2015). Clustering one of the
unsupervised learning methods. The documents
clustering is used in Texts Mining applications, which
collects documents in the similar groups (Rogério dos
Santos Alves; Alex Soares de Souza, 2014). This study
is interested in Arabic Text Mining using Clustering
Technique and coreference resolution as a tool to reduce
the features involved in the clustering process. This
study is organized as follows, The next section
Clustering System requirements, section 3 explain the
Documents Clustering and using coreference resolution
technique, section 4 contain evaluation and discusses of

results, finally section 5 contain conclusions and
future works.
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II.  Clustering system requirements

The proposed system requires building linguistic
lexicon and corpus of the Arabic language, Arabic
lexicon consists of several tables, Arab roots verbs table
contains approximately 3366 root , Nouns table contains
approximately 1749 noun and Pronouns and nouns
linked, signal and question table. Another requirement
is the Arabic Corpus, which is compiled from several
web sites (alsumaria news, kooora, Arabia, bein sport)
and these texts is a sports news of different sizes include
football ( 70 documents), swimming (70 documents)
and formulal (60 documents). It is stored in txt type file,
and saved encodes UTF-8.

III.  Documents clustering based on coreference
resolution

The objective of the system is to implement the
k-medoids and k-means on the Corpus using
measurements of similarity (Euclidean, Cosine). Figure
(1) shows the operations of the proposed system which
contain the following steps:

A. Preprocessing

The aim of preprocessing process is splitting the
document into sentences and words to use in subsequent
processors. The process include Tokenization to divide
sentences relies on punctuation tools (point, comma).
Also, include determining word sequence in the text. As
well as deletes numbers and special symbols to yield
words only.

B. Natural Language Processing and
Features Collection

Aim of this phase extraction characteristics of
Arabic documents based on three consecutive Analyzers
, the first one is Lexical Analyzer, it determine the
types (such as noun , verb, preposition) and features of
words, such as (feminization and masculinization) ,
numbers (single , dual, plural), it searches and matching
the words with the lexicon. Next, it is Morphology
Analyze works with words are not recognized in the
lexical analyzer. It removes precedents and suffixes of
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the word based on morphology of the Arabic language,
then re-implement the lexical analyzer. Finally , it is
Syntactic Analyzer, this Analyzer removes the
confusion resulting from the multiple classification of
the words which obtained from the Iexical and
morphology analyzer. For example, the word (<= —
write ) can be classified a verb or noun.

C. Coreference Resolution

This phase solve the huge extracted features by
applying three algorithms, each one has its function to
collect words together produce terms that represent
concepts in text.

a. Nouns Identification algorithm : This algorithm
adds new features to the nouns, it has a significant
impact on the following create terms algorithm, the
features includes (defined, indefinite, proper nouns, and
others) which obtained by applying number of rules that
described in table (1). At the end of this stage the
collected features includes (location, type, class, sub-
class, number, gender) in addition to the feature nouns
Identification.

b. Create terms algorithm : This algorithm
discriminates and highlights the important entities in the
document, these entities often consist of successive
nouns. For example “3)))5  4xablly QLA - Ministry
of Youth and Sports”
indicate to a single entity, as well as the nouns “ adla
uaed — Hashem Khemees"
significance when individually treated , such as the

, which successive nouns
Many nouns loses

“s,1)5” alone does not indicate a word meaning in the
document. As well as “<&” and so on. This algorithm
Benefits from a proposed set of axiomatic rules that are
described in the table (2).

c. Corefrence Resolution Using Clustering : The goal
of this process of extracting important topics contained
in the document. Clustering collects all matched nouns
whole or part with clusters centers (terms, proper nouns
single). Next implements clustering process by using
the k-means algorithm and using a similarity measure
described in equation (1), which calculates the value of
the similarity between the clusters centers and others
nouns, and pronouns, demonstrative pronoun, and
relative pronoun (Angheluta, Jeuniaux, Mitra, & Moens,
2004)(Wang & Ngai, 2006). Other nouns ignore if are

not existing in clusters. The algorithm (1) describes the
corefrence resolution using clustering

Didt(NB,NE;) = Z W; « incompatibility (NP, NP;)

feF
NP, : The first word (the term, proper noun single)
N F}- : The second word (pronouns, demonstrative
pronoun, and relative pronoun). F': Features used to

determine the distance. I-"l-}- : Property weight.

After finishing of the previous operations yields
number of clusters. The centers of the clusters includes
terms or proper nouns single are chosen only.

Table 1: describes Nouns Identification feature

Precedent Feature Feature Symbol Examples
d Defined Def <=3
P Defined WDef Al il
5 Indefinite xInd eday
2 dled Indefinite xInd @l
_ proper noun Per eal
— Others words Other B

D. Features Representation and
Features Selection

The results stored VSM matrix, where terms represent
as rows and documents as columns. Features Selection
determines documents properties using the following
methods , Term Frequency (TF) , it calculates the
Frequency of terms in documents, And, Inverse
Document Frequency (IDF) , that gives high values of
the rare terms frequency and small values high-
frequency of the terms, And, Term Frequency-Inverse
Document Frequency (TF-IDF), that gives small
values for high-frequency terms (or words) in
documents, the value of the largest small-frequency ,
and thus give a greater ability to distinguish the features
of documents and get the best clustering(Zhao, Zhang,
& Wan, 2013) , using the following equation:
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Table (2) :proposed set of axiomatic rules.

Seq. Symbol Example
1  IndInd Def Per Per | (raed alls (o yall (ol a0 )2e
2 Per Per Per Per RVCONKVEN FERVENPUTY
3 Ind Def Def Def Cpamaall Aag HY) Gy ) Y
4 Ind Def Def Per Y 58 ) gl i Gty da S
5 Per Per Per Sl el o)
6  Def Per Per s e e
7  Ind Def WDef Al )l a5, 55
8 | Ind Def Def el elisall (g2l
9  Ind Ind Def oAl Gl s e
10 = Per Per salligy sy S
11 | Def Def Ol e U
12 | Ind Ind 2 Sl

ForI=1toN
of document —

Input document

¥ - \

Preprocessing Conference Resolution
R
; Nouns
Features Collection Identification
! Create terms
Conference Resolution
| J
‘ Clustering
Feature Representation Using

VSM

Term clusterl

Feature Selection < Term

ClusterN

2 A

Clustering Documents

/ Clusterl... Cluster N /

Fig 1. The documents clustering system with using
coreference resolution

E. Documents Clustering

This phase builds the clusters based on two algorithms
k-means, k-mediods, k-means method based on the
concept of finding the center point of the documents,
where this point is calculated by finding the mean
distance between points within the cluster. The
algorithm starts random to choose of the centers K,
documents are added to the cluster depending a function
similarity with the Centre. Cluster centers are modified
in each iteration until, threshold is achieved or Clusters
stay fixed(Alkoffash, 2012) (Rai & Singh, 2010). K-
mediods method is similar to K-means But, it differs to
choose new centers random rather than relies on the
mean elements of the cluster (Rai & Singh, 2010)
(Alkoffash, 2012). The proposed method minimize the
high dimension of the documents, and improve Arabic
text mining using clustering as described in following
table:

Table (2a) Arabic text mining using clustering as described

No. of | With corefrence | Without Minimize
documents resoltion corefrence dimention
resoltion percentage
100 1212 words x 100 | 1806 words x | 23%
documents 100 documents
200 1970 words x 200 | 2652words x| 35%
documents 200 documents
1Vv. Evaluation and Results

This study use three metrics, Precision, Recall
and F-measure. In experiments used K-means with
similarity measurements (Euclidean, Cosine), the best
results in three metrics when we uses Cosine measure ¢
as shown in Table 3, and chart 1. While we uses k-
mediods with similarity measurements (Euclidean,
Cosine), the good results when we uses Cosine function,
as shown in Table 4, as chart 2. On the other hand, the
result of the K- mediods is better than K-means due K-
mediods chooses centers randomly in each iteration
instead of the mean, as shown in chart 3.

Chart (1) K-means results

Precision Recall F-Measure

== Euclidean 3 clusters=== Eyclidean 5 clusters

Euclidean 7 clusters Cosine 3 clusters

Cosine 5 clusters Cosine 7 clusters




2017 International Conference on Current Research in Computer Science and Information Technology (ICCIT), Slemani - Iraq

Table [3]: K-means results
Number of clusters | Similarity | Precision | Recall | F-Measure
3 Euclidean 0.38 0.78 0.51
Cosine 0.60 0.78 0.67
5 Euclidean 0.35 0.76 0.48
Cosine 0.50 0.70 0.58
7 Euclidean 0.40 0.64 0.49
Cosine 0.49 0.65 0.55
Table [4]: K- mediods results
Number of Similarity Precision Recall F-
clusters Measure
3 Euclidean 0.58 0.67 0.62
Cosine 0.80 0.83 0.81
5 Euclidean 0.62 0.48 0.54
Cosine 0.79 0.63 0.7
7 Euclidean 0.51 0.59 0.55
Cosine 0.81 0.44 0.57
Chart (2) K-medoids results
0.9
0.8
0.7
0.6
0.5 —
0.4
0.3
0.2
0.1
0
Precision Recall F-Measure
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Chart [3] shows a comparison between (k-medoids, k-means)
using conference reslutionand without it.
1
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0.4
0.2

Precision Recall F-Measure

===|-mediods without conference reslution =====k-mediods with conference reslution

K-means without conference reslution ====K-means with conference reslution

V. Conclusions and future works

Many different factors affect the precision
scale, such as , the nature and size of Corpus, variety of
subjects that it contained. also, the powerful and
effectiveness of the Analyzers , lexical Analyzer,
morphological Analyzer, syntactical Analyzer that
effect on overall to processing of Arabic language, the
results may be more improve if we use semantic and
pragmatic  analyzers. The challenges include
determination initial points and outliers of clustering
algorithm in order to yield more clusters cohesion. We
can propose using conference resolution with
hierarchical algorithms or with fuzzy clustering. As well
as can be used the techniques to reduce features such as
particles swarm optimization (PSO) and topic model as
a future solution to high dimension challenge.
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