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Supervised approach for keyword extraction from Persian

documents using lexical chains

Atieh Sharifi* & M.Amin Mahdavi
Department of Computer Engineering, Imam Khomeini International University, Qazvin, Iran

Abstract

Keywords are the main focal points of interest within a text, which intends to represent the principal concepts
outlined in the document. Determining the keywords using traditional methods is a time consuming process
and requires specialized knowledge of the subject. For the purposes of indexing the vast expanse of electronic
documents, it is important to automate the keyword extraction task. Since keywords structure is coherent, we
focus on the relation between words. Most of previous methods in Persian are based on statistical relation
between words and didn’t consider the sense relations. However, by existing ambiguity in the meaning, using
these statistic methods couldn’t help in determining relations between words. Our method for extracting
keywords is a supervised method which by using lexical chain of words, new features are extracted for each
word. Using these features beside of statistic features could be more effective in a supervised system. We have
tried to map the relations amongst word senses by using lexical chains. Therefore, in the proposed model,
“FarsNet” plays a key role in constructing the lexical chains. Lexical chain is created by using Galley and
McKeown's algorithm that of course, some changes have been made to the algorithm. We used java version
of hazm library to determine candidate words in the text. These words were identified by using POS tagging
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& and Noun phrase chunking. Ten features are considered for each candidate word. Four features related to
§ frequency and position of word in the text and the rest related to lexical chain of the word. After extracting
3 the keywords by the classifier, post-processing performs for determining Two-word key phrases that were not
3 . obtained in the previous step. The dataset used in this research was chosen from among Persian scientific
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papers. We only used the title and abstract of these papers. The results depicted that using semantic relations,
besides statistical features, would improve the overall performance of keyword extraction for papers. Also,
the Naive Bayes classifier gives the best result among the investigated classifiers, of course, eliminating some
of the features of the lexical chain improved its performance.

Keywords: Keyword Extraction, Persian Document, Supervised Learning, Lexical Chain, FarsNet
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(Figure-1): Structure of proposed method
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1: for all candidate words w in the document do
2. for all senses s of w do

3:  Insert w into metachain hashtable at index s
4. for all hyponyms c of s do

5 Insert w into metachain hashtable at index

6: end for

7. for all hypernyms p of s do

8: Insert w into metachain hashtable at index
p

9: for all hyponyms c of p do

10: Insert w into metachain hashtable at
index ¢
11: end for

12 end for
13:  for all related-to ¢ of s do

14: Insert w into metachain hashtable at index
c

15:  end for

16: end for

16: end for

0y 1 58 Sl | WS Al (Y- )

(Figure-2): pseudocode for metachain creation
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Olgas) sizo Al
0 yuzi iy @l yle < -
(0 233l 12 0 yu2xi 31 9
SlFssS | K i "SR el e VEeed
[RVS Jovs "obe i iy VEeo 0
‘ n . &M)
QR T
5 Vovar
i "5
a5 Joos obluay 5 VRV Y
4 =N  Jadens
. e e ) S Dlyidss
JPesg | as | s el \YYY.
u‘)lv\JL.u.u
JleFidsS| S a5 VEY .5
“f | s ol g VYV
1ag e " olid eole dag | VYV

[N (5 7 — e
\

(1) Jgaz o5l sl oy 5o (Slae baulg, (F- JS)

(Figure-3): Senses relation in FarsNet for words in table (1)
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(Table-2): List of lexical chains for words in table (1)
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(Table-3): Performance evaluation of proposed method
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(Figure-5): Number of keywords and non-keywords in training

data according to value of « first occurrence of word »
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(Figure-6): Number of keywords and non-keywords in training
data according to value of « last occurrence of word »
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(Table-4): Comparison of the proposed method with other
supervised methods

455 548 380 [14]
69.67 59.46 84.1 [15]
252 26.1 283 [16]
5125 41.96 66.37 [17]
29.78 34.15 26.40 [18]

28 413 203 [19]
63.95 62.88 76.32 [20]
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(Figure-4): Number of keywords and non-keywords in training
data according to value of «word frequency»
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(Figure-8): Number of keywords and non-keywords in training
data according to value of «word chain score »

097 999500 Vb sod) b3 Bogaze abol; b eo)le
Al ol (go3d 8z Bogue (guldS sl ET5lg 5 oo

SRS
398T 0313 33 (SualS pd 5 GulS (5519 Sl (- JSLb)

€693 8 yumi ) 0090 Hludo w0
(Figure-9): Number of keywords and non-keywords in training

data according to value of «lexical chain span »
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(Figure-7): Number of keywords and non-keywords in training
data according to value of «word score in chain »
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(Figure-13): Number of keywords and non-keywords in

training data according to value of «chain dependency

with text title»
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(Table S): impact of «<word chain score», «coverage percentage
of chain» , « coverage percentage of word» and «chain

dependency with text title » features on result

of Naive Bayes classifier
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(Figure-10): Number of keywords and non-keywords in

training data according to value of «coverage

percentage of chain »
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(Figure-11): Number of keywords and non-keywords in

training data according to value of «coverage

percentage of word »
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