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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

@lp SBUL (cog, 5l eolitul yol> Giagsy oS0,
locs, ol o shol 8l el oS o531y 2]l
5 GlS JBT5ly dws 90 4 (e (BTl (25090 (sumatd
lp @ She gskiie cnl Gl I8, 9] cul oS 2
SNl 28 5 GulS (TSl (e 45 e S o0 S 50 AlS 50
Seslass g gyll by Shg cpl 5l &y aiil saisS et
Sl e cavoas saiasle (593 8 ey 5l eolaiul b Ll

ale OVle gg, pr Altans ol sy B350
plos A3l &S ool el () St canghy
S5 ilon b aSinl S 9 Sl noles )8 allie (e
Bly olpiear ol byl GGl e Jloiod (e
00 S g plgie 5l i agh cpl j0 w4ls 392y (saldS
bosSa o oSl i il 0,8 eslid SVl
i )0 0,10 S92y allide (Gu ST ISSls I (6 ks (YL
W opge R )0 5 Ol GRegh Aty Glds (ol ped
G oplr G dpdie a3y sdliin Uig) e
P oM el b plaitl fagh s
Clrolpiing g iaes 535,05 100

(el (ol &ws oz 4 adlS 55lg 2l 5l sla b,
el (oS 5 laghyy g mble (xS0l omlidl;
[10] Wigd oo
i 00l s (65,50 (6l 6Ll slast,
G e den 3l aile Sl slasaiesls b g, oy
2ol slagsy, [10] Wyl LS55e] slaesls
O 5 B3ly Sleld asle e Slind oSy
Sele? la Jig, S o 35 T i j0 dedS (5,518
237 €Ol 0 Gl 5 ot dsly ogSiaemaalS
“o5ly ol jlaxe 51 onlii b [3] axies 6Ll slais,
2 2Yb deliy a5 arn SO 51 S5y i sl wgSae
oS (e 85,85 ;s bl o ez g Wl (e

4 Term frequency-inverse document frequency (TF-IDF)
5 corpus

doddo —)
&olS GB5ls 5l (ommb by Sl sl 5l (6ol 50
OB5ls 5l Slacgemme 4y 05 oo ool sbwl ioles (gl
Wil e SO ol jelaie suiiS Ly a5 oligS lle b
[1] 098 o0 485 e g5 157504

aS Cuwl ouds Sl aodS Wiz 5l oS o le S
RETEEE R MCANIE USSR JEETWIC SRSt S
OBl b anslie 4o oldS lle .ai)ls casin bas g
Jlo glp ainn e lgize 8005 6550 s (guldS
Ao & Hgods Wlgi sl € grac AP oS O Le
soghe ST Shle 5 O3l e 1) Sl 090 slins
5O gl o e o ol Bl g poghe caiS Gl aS )]
amaib (Sledbl Sbsk asle 6,50 @it sleojs>
Gl wialign slaailols g (e Aoz 5 o5 jlwadds (5o
[2] wiylo 0,8 i

L o OB5ls G il (Sly 98 sl oo
3 S e ooy ool Gy 4 aies o ol
aile oloe loasis 5,k 5l Wlgs oo E5ly s bLS )|
Jdoas [4] &l cawsas o] o sty 5 dalg, 9 ' o9
3,8 o0 IS5 Slre oo Ly, Hlise slaaSiils [0 oSyl
Sasaeils 5 K 5l lias el 8, 3y 095 &
el Sl cpl 5l eolaiwl b gend (glro iy sl
oalazul l.» Ulf)‘j @L..v.a r:l.e‘)‘ Cﬁ) 6‘)" ‘59.1.._790 (_gl.bw.u)gﬂ‘
[4, 5] 0,15 0929 oy

Olsiea [6] Tei )8 pos aseus I haghy ol o
oaus oolawl (s93d 8 ,0u olw! (gl (s98d kudm
399 o wyl8 j0 a4 g0l @l e 5l anws o] ladd ool
Ngd oo Bl ady g oolaiul (ge3) 8 iy olom ! gl a5 lo
5 I Grey 3l silwesly Ko eadolml (653 8
ol 0 00ls )] o Slywss aldl aS [7] el /a5
B9ed g (Slae o Ly Aold 5 £95 4 by e Dl
3,5 eeles o Lol Ll as a8 ol e yo (gl AT,y s

! WordNet
2 http://dadegan.ir/catalog/farsnet
3 Ontology

YA 2l ¥ o)l Ay Jlo



http://dx.doi.org/10.29252/jsdp.15.4.95
http://jsdp.rcisp.ac.ir/article-1-733-fa.html

[ Downloaded from jsdp.rcisp.ac.ir on 2026-07-01 ]

- 10.29252/jsdp.15.4.95 ]

69 B0 )15 ) Hl 0Lkl b ()L SUusl (GAulS YU Sl Zl il 3 HBU b (53S9

oy A el o osliiul (e sl STy gl
ool ool a3 515 )8 ool (5ly lpmeul yo LU
Sl golaz )o il g aitus SIS 5 (e (g, 4w 0 oS
e 546 S3ly S n oslisiad lSSly o Ly s
aw ol IS e gy oadizl Znl 836b 55l ez 5l
ol 2 O3l Gl 5 e o Sy s,
Sl bl oailedl (B3l 45, 5 Bd> S S
il &5, a5 G515 ccaled o 09 o lu o)Ly aseiee
OB3ly plprear wnl i o83l U5 &S, oSl
o ol e Wm0 oo LS s Wgd oo Sl sulS
2,00 La g,y 5l plaST jo 4y S (555 9 Sos s

45k LB o slagty), B p BLL slahs) 5o
Lrol jo a5 eyl onlg Sz  Boldacgeme S
boced G5l OomsaelS 5ef b saelS oools ez
Gl O3ls b sie 5 lasgemme 4 5l R0s (ke
ol Wools 5l acgamme (pl Judow b dilolis oy lo asrine
S Gl e 1) sulS GBSl weSr oS 0,5 s
09y 8yl Ao 3,505, aScnl 4 azgi L [13] wes
oolizul U oatiplonl sla 1S 51 5 s a dolol o el UL
w2l pee 950, cnl

Jlo o o aiten ,LUL Glbls 53 KEA , GenEx
reo Sla SRy Wad gihae by g (7 ey 110]
5 SlS 09,5 50 4y anatus sl Sy 99 nl po OBl
S5 el atw 3 T (655 )18 8o g el (S 2
S50k lp s sl 5l G g S5 eyl )
drwgd (6lp oot Slan By, 90 (pl el 00,5 oolaiul
oolitl L cpo Y-+ ¥ Jlo ;o [10] dieun La_sbg, sl
Slheogas (g bl Shuogas ople (uliiigl; (il
aS 20 oo plas adgr bl .l sols Il S 1, geu
Mlapl 5 aiz 4 S (6 VL 2807 ol & Le gaisankad
Ol S Sleogad 4 G976z 9S8l 5 3l
B g SogTle [14] 0iS oo Jol> 1) (6 e (o
OBy Elmeel sl 65,500 S0k By 51V -0 Lo o
bt byl 50,5 oalitel S ale SVl ouls
Iy ams oy iy (CAS &blaswgs g4) J45 a5 wiols
byiye (O3l 5l enigl el sl Shus 2 pslise cmsoa
hee o 0 Ll @RS lE e iy 5 seles 4
5 dedde 0SSy glagi o &5 GBSl egasa
5 [15] w85 o VL letel canisls 18 (6 S Az

Sl Cnl o) 15 oo 6 YL il cilons ool
21Ol oosadS 5 (e 8,5 )0 4l o Pl (i
=z OB5ly o Lulgy 4 gy cnl o amsoe lis e
S galS (Bl 51 S e pepcaenll Sl laa ogd o
S97y mp (Sws elS OB5ly Aegerme oy Wb (e
58S GEly ol pm G ile Ghsy po aal axils
Olee a3l i o O3l ple b LT gols e
SlS 83l Az o g el it e (IS5l L Ll (Sl
Yosgame <o 50 90 ,o ST cits dlas )4 35ly 90 Lok
ol (gl el e 8,50 4 (3L g cnl o anBl
oolital Togm s 5 e 093] 5l o3ly 8 (o3l )om &5
3] 5900

GBSl Sby sl SRy 5l bl slagt,
ooliisl _line o 557 ssid Lo awile sliwl 5 lnalax
Sl BB 9 kS Gl lp b Shs al S e
Jooliiad igdce eolitul cewlicl 3y i
SIS oz 2 5ly (line Jolow ) slateas laaslipMlas!
b0l oSy, s T wlbcsy, 5 N6
slp cooyy 5l ulSen 5 S 2] Ssdior Cgmne
G s 51 olianl b g oolitias] sdS I35 2l el
S9zge (Slae e 9 03,8 gl gl ) e ool 920
w88 i 55 SBLS eel lyreds e ooy 50 (olel (2l sl
15 Sl G Ll 51 ool b BLS claJly sl oas
39 Jb 2 @l bl Coenl dy azgi b 5 ol sbml oo 55
o) o slp Camio 45 Lae 3l ooliul b i3S (s
D30 el 32 Sl (line pleal @) G 5 05 s S
Slne Glyiear it (55 b Gloe &5 O )50 pay 285
039 S9me et b g B> (Jlae (Sl g ad DLl Ce o
Pt 0is b o) eamiio 4, Jlens 5l eolicul b ol e
[1] S0l cpmss gaudS 8515 lgicay

AL sla by, dws 99 4y (eile (62T 0k sla b,
ool by ol By slaailoles s oo s ,LU s 5
Ot el 5 G5 S e R b gaadss
e SIS p (e sl by, ) s o pll 1) STl
O OBls a5 vgb ge and)S Ll s ST o O json
JSs 1y SIS sladl (3ly o B 5 T oy
Gl oS pey S 5l [12] Wlie Lo [11] aws e

¢ Noun phrase chunk (NP chunk)
7 N-grams

YA 2be F o)l IYAY Jlo

! window

2 Pearson’s chi-squared test

3 Part Of Speech Tagging (POS)
4 Morphology

5 Page Rank


http://dx.doi.org/10.29252/jsdp.15.4.95
http://jsdp.rcisp.ac.ir/article-1-733-fa.html

[ Downloaded from jsdp.rcisp.ac.ir on 2026-07-01 ]

[ DOI: 10.29252/jsdp.15.4.95 ]

adl &S s o)l g gilasds 4 axl) OV
OB3ly gl 5o Wlsioe Ll o sndplal sla oy
(o)l olS JB3lg gl Pl die 5o anil ke sulS
sl a Sl slabs, 5l (o5 5 5l Ol 5 (e oo
G597 9 B Ol b 4l i eyl g o
[22] wloo ;5" solictusl i (aulS 8515 23l (lp Ty
38 gy S5 b sl 5 stomo basgi oasasl | Glals
s oo Sleidey | bl (Bl plejen sz
gl 5 slolyss oS OS5l o0t (nl o iz
LVQ® o, 85 5l 05t 5 (sta/ [23] Wigd oo
oolizil 0slS 53ls 2|5l gy MLP e 3505
MLP o 855 a5 ol o 51 Sl ol oS
L ouil) e g 0f, [24] 0,0 LVQ @ Cad (555 e
wilee Ll oly 2 slp asbgdlal S 51 eslinul
00l Uy oo 103103 5" ymseon |, ol ol g e
g Sonload nd (39 83ly o sl (B39 ey S
WS 55 eadlS (Bls plgear YL s b Bl
[25] oot

ghrel sk alin b iagh b
Gaiss 5 arlins aaS 5l solizul wiile sunlS 153l
Whpd Sype 2bo)l slagl;s 6y 2 ol 650
Dpdy Sge 8 Gl e o) 0l 5o cel s el
B paie 5 U5L (e So gulS (Bl &5 il
OB3ly o Baily) & oS O3l &l Al sles Sa) 50
B o eadplxnl slaghy) Fitw ebos 429
O3y lime a5 wilodgs (3ly (e bl Latly (e
s line bl sgrs L wilzily gy
Ol B0S asiie Ls wiilgi ced )bl (gl S0,
bl 2 (e39) &5 s O sl cnl yo il Wl
bl 2 1) B3l slsts B pems il 5515 (oline o
S oy Ol ol JSb i &g e 50 linline
plol €s )8 (ga3d Bols oL 5l eolaiul b 0,0, ol
wlolos gl (rdgame et i yoylb 5l ooliiasl . unsl azd 5
SFassles & cuni 1) Bl ploj e g WS (ood 3l
(hlieys Lol 1 pge VL S (o0 oolitnl (5 Ll slagy,
Al o Sguge |y alel S

3 Porter

4 Luhn

SLVQ ; learning Vector Quantization
¢ MLP; Multi-Layer Perceptron

10 b @l KEAH ol 4y aaz og) Sy Yoo8 L
@ by po acbpdlasl ookl b olae Sledbl g, ¢yl
O [16] 053 g0 Lol o )Ls 5 S5 52 4 g5050 ]
o 50 a5 ool 41,1 got) sloo o 5l eoliciul b g, [5]
sty 930 slae a5l endgl el sla Sy
s e gl sl o oolizsl gdS S3ly cpmnns
s Se Olsiear )l 18T 50 als 4 lo o sl
[17] alis o [5] cool oad a5 i 5 aalS (ol
Vbt ol e ) olil by s0lS l55ls 2l
Sbsy S CRF ceol onds gyhe CRF Jlaisla L
i Sloogas 3l wilgh oo a5 Gl Doz (6,105 iz
b sals o3l gl 5 oS eslinul 5550 jsbay
@S 05 o0 B o slat; S ez Jos plgreay
Slageile 4 s 542 0 Shos Joe (ol dws o0 (i3
b g5y 9 Oletiy Hlop oeile S8 Sl 60l
@Ry (s )l ez ot @y » Az
slo Saly 5 oolial L ayaz ol Sig o ,Seilil sl
S50 55 [19] oolinsl gloasts 5 [18] (53ly (e 5929
i g0l o | Lol LS 51 [20] &lie [ ad 4z S
Ol degorma 5 ol A0 aiile ola S ke oS5l
Shoslinl b g ouls zlpewl aalS 2 gl jolxe e,
ol ye el snsl cawody psllas doncs cosl o disaiws
ooliztl o255 b5, 6l (oode Vs 50,8 5l callie
sl 005

S5 wssls o5l glzel s slagts,
Oledbl (S 5l eolatal o9 YL jo eadol sleogads
Slocwz p pldzr (Job el Gl wile Slass]
[217,8 [10] sl Hml aies Lo |y 5 4alS’ Gl LI Himl
o oaliil cyie 0alS 53ls 2l gl LS
Aol weSze —dolS dolus? [Lso a5 &g cpl 4 ol
o5lg a5 LaSo g 5l slaman o 0 e 85ls o (gl €aiw
Slael acgezme (pl Dadca duwlme Wyls demg ol o
i sl 0 5,5 5 a8ly 8T o clyies
(e oyl o wginS M:eL..M; ;I oolawl b
5l Olyear alg> s diged (B3l 5 sanates (3l
Dy se 48,5 Sl s gals

@GS B3ly glymeiul e 5o eadplml sla S

St 9009 kel la by p (e ks (o )l8 ol

I CRF; Conditional Random Fields
2 Context Vector

YA 2l ¥ o)l Ay Jlo



http://dx.doi.org/10.29252/jsdp.15.4.95
http://jsdp.rcisp.ac.ir/article-1-733-fa.html

69 B0 )15 ) Hl 0Lkl b ()L SUusl (GAulS YU Sl Zl il 3 HBU b (53S9

[ Downloaded from jsdp.rcisp.ac.ir on 2026-07-01 ]

- 10.29252/jsdp.15.4.95 ]

Cygie | .‘:‘|)L?‘Oﬂ'34_°)"3-'”.5°"?”-‘_. z) el
el auuils” sed Lo 5g
oo lhls s L o iy ol L z! el || ek | sis L gauls ol )le
Suails’ Sedd s S5 auails’ wlds

Gl W9y 5L Lw (V- JSi)

(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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(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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(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 »
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(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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