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Improving Named Entity Recognition Using Izafe in Farsi
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Abstract

Named entity recognition is a process in which the people’s names, name of places (cities, countries, seas, etc.)
and organizations (public and private companies, international institutions, etc.), date, currency and
percentages in a text are identified. Named entity recognition plays an important role in many NLP tasks such
as semantic role labeling, question answering, summarization, machine translation, semantic search, and
relation extraction and quotation recognition systems. Named entity recognition in the Persian language is far
more complex and more difficult than English. In English texts usually proper nouns begin with capital letters
and this feature makes it easy to identify named entities, but this feature is absent in Persian language texts.
To create a named entity recognition system, generally three methods are being used which include rule-
based, machine-learning-based and hybrid methods. Each of these methods has its own advantages and
disadvantages. Lack of named entity labeled data is the greatest challenge in Persian text. Because of this
problem usually rule-based methods used to extract entities.

In this paper firstly, the dictionary of organizations, places and people were extracted from Wikipedia.
Wikipedia is one of the best sources for extracting entities in which more than 200000 Farsi-named entities
are known to exist. The proposed algorithm classify each Wikipedia article title by using its categories. Each
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of Wikipedia titles has several categories that can be used to partially identify the named entity type. Then
named entity recognition accuracy (precision) was increased using the rules. These rules can be divided into
3 categories that include morphological rules, adjacency and text patterns. The most important rules are
adjacency rules. By using these rules the type of entity with the word nearby each entity (like Mr, Mrs , ...)
can be identified. To evaluate the system, 42000 tokens of BijanKhan corpus were manually annotated
(labeled). Early F-measure was calculated 78.79 percent. In continue, named entity recognition accuracy
(precision) improved using izafe which is one of the important Persian language features and 81.94 percent
for F-measure was achieved. The results showed that using izafe in named entity recognition systems

significantly increases their accuracy.

Keywords: Named Entity Recognition, Natural Language Processing, Rule Based, Wikipedia, Izafe
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(Tabel-1): Named Entity Categories
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(Tabel-2): Named Entity Indicators

Jle

ua."’u.'a

G Ol (s bl
(i daSte 5SS
(2B (e d po> 0

Ol ed

Sty J155 Sam e
P> 0 i IS
Sy il gl (35
(LT i Gl ¢ lols o
Sl o] oils oz

Llvgole cdnped s

3 s Nigd oo iy Wi Sl QT slaesly
o i (6l a8 A 0aelBl ol jle dnws 0 La Sl

ke geSIl — 5
3l bsaline Oy50,0 (o)l Slagie ;0 Jgonssboas
o=l oS ey cews Gl e Hlal slacusszge 4 La oSl
3l eman 4 Ol 1 gladlss & e ma el LagXll

G ESOWIPRN SV Spp g Kl bowe
NEPE PN
ol el S (g
oS ils LS5l
0aSLISlS ¢ Ao owgs
A bolao Glolw
ol 09,5 G35
(w8 S A
Sl gl L
Ot e Gl
&3S 3 ol )

S i Ss ol Sl
R S e
0, S bl lelw
il ez (S
5l o slactln
S 55
RS S OV [P R D
(8IS o 5l
PN ST T SIS K-
ladl s wl Lz
(6 y—MS ol oly oLz

" 31"™

Yf ol f ol ivas Jlo


http://jsdp.rcisp.ac.ir/article-1-495-fa.html
www.SID.ir

A3UAI o pus” 1 0 3Lkawl by w0 )8 Hlols SLaca 39390 (alwlivis Sgua

Downloaded from jsdp.rcisp.ac.ir at 14:26 +0430 on Monday May 28th 2018

25 aalys SeoS ()l Loy Gt Slon 40 929
il oluwlls o) wlol g gudS o ddlol 6,
ol glabln 08 o Lol Jlasl slacgog>ge
o=l adlsl 8 S Sl eolaiwl L g aiady G joli Lausis
@ aFll )l S9-S0 B3l (359 U Gl
S8 oolai il 5,50 ol slacussrge asis glp oS
S aels sl eized (o d 5 il ol il
e b aslal 5,8 5l ool wl L 55 jlawl Cuoemge
PR{RYUSWIRE PYKCLEIT L |- 5 SUV QPR O V- T IV i o
5 53 Lal (038 9 J1155 oo po g 55 )
Lol ypar 0l b aa b jins ol slocooszge plu
Oya gl Jln flgeas ol wslsl 6,8
SLalS ol jor a5 B 005y 0 S (510 wub ol (BT el
an sl g digh Jali 1) sl cusgz g0 S5 ol 5l am
aalol 5,90 10 500 ST s A8l 0,08 D925 4y (53l
aols oS Sboy U oSl ol o el Jlael Cuvszge S
a0 lael Gz laicd canl a8lsl 8,8 6l Lo
GBI (8559 aegame & )lie digas plgieds 0gdgn 4135
Sl sl Coogzge Sy Sily 509,50 Jlajgd as
alolw jo a8lol 6 S 5l oolawl dlawly 4 Slulils ol
Oyle 0,5 el glog, cdss alax 10 digad sl o]
olojlws Jlasl cudg>ge Hlgreas " wMel g, cdgo”
o Ole ol joadlsl 5,u8 ST aS conlonds lulis
Sl Codgzge Glgiea " Sy, cdgd” &)l lakd gl
9 Omled Ho Alol 8, S ool wl L 0gd oo (olulils
8y Aoy jlasl Codgzge S Aiald Sgug (e
4l Cand [0 500l 1SS bl o T8 o bgs sl

RWIREYESPLE NN

bl -A
Cdgzse paes i Slp (a3l Bl 0gzg pue 4 az g L
9=l Bols iyl 05 g conl 5 o )lb 4L 4o Jlal

s 5% ool leslaiuwl b g ol ol jlawl Cusezge

g55 4o 5 plol 035 03 Lwgi wd jsboay (50>

¥f ol foylabivas Jle

Ole o0 Loyl 5l sooe slacaaS L g ze, asll],
L LagSl Jlss a aul Lot g98 ol 5o 0,5 eoliu
S92 09,3 WNig=d H,S5 (pe Sy 3 STas cS Slle
s 9y S e s 3 1y iliee el sLacyssmse
L a5 ilize hle ololis 4 5L Sl ol (65l eex
rpdeba G 9 Conlilond ke Jlael Cosgzge
oy aelsd ol 5l glasses oS zlsel les o 1) oy
1S oo odalive
(O Cudgge) &y (ot Cudgge) yiw
SHgss 4 Fogy G e 1l
(O50) & () Cudgzge) ool
Mo & ol 5 ool zJlie
il i )5 ol 09381 (S (ated Sys2 gamalos (slal)
e s 5l o], S sladlo b oasl ol sl
aloz slal g Mo i Jad o alols wls oSyl alex
Olgredn cadosls (adeid aalS a5 pulegs ail o
ASb Al e canz g lo Glawl Cusg>ge
S oy, 1
Sl (S olietb g0l 5k oo g ) ole s iS
w3 (O Zud92 500 Ol Zud9290)
(pased Cudgage) AUAS &
(a%d Cudezse) Bl 4
(OB Cudgz5e) 35 pol Sl (Ol Cud9290)
(A5ed Cadsz50) b ((amd Cadgzse) Hlas 5o

5 gl oS 5gds o)l 4S5 oyl &y sl oY 4
3)l3 S92 5 Sl slacusezge pandeis sln ok aels
255 Ol |y selgd (oale Gl oni

45L51 5 yunsS” 31 00 Uiias! by Sguge — ¥
oley o aelS o o Shg 0 Fmee | (o Ll 6 s
ISy L 0, (ol 45 g 0 el (B
5 Sl g Cdo s By oge S 5 93 ;0 flin a5 ol
725 oot Jlan JiSe dBlol 6 S ol 59> adl8las
ot M (gl (S 5 g9 JLEle 0 oS ceul aslS
aSly 4y aolS ST )l (y5ie 53 3929 (ul b oS oo W)
pae ol 9 09 sed 0ols yiulad a8l 8 ,uS el pi>
Doz oline 5 g0 LSl o plgel el b
926 B0 sl oled oy jo Adlol 6 S 0ed e
Slagilly By Jo 4 ol paris 5 0og 13850 La


http://jsdp.rcisp.ac.ir/article-1-495-fa.html
www.SID.ir

Downloaded from jsdp.rcisp.ac.ir at 14:26 +0430 on Monday May 28th 2018

Slasel cmezge laiean |y slaols aslelw 51000
FP 06 Jlanl codgzge aalS o1 ol jo Ll ol asis
Slean 1) glaols 51008 o loey (ialidl asly S
= ol ool ;3 g 090 00,5 Sl Slael Cuse e
S1asS ool (]38l asly SG TN 0g0 jlawl Cuog>ge
wlolid jlasl cosgzge lgrcan 1) slaals albolu o
FN 545 jloel cuogmge aals o &8lg,0 Jg g1 00,55

A oo oy sl 8l asly S

Pl s yilo i(F- Jgaz)
(Tabel-4): Confusion Matrix
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(Tabel-5): Ner Results
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(Tabel-3): Distribution of Named Entity in testSet

ol LR ool

AalS slass YYor \idd FAY

MUC il a5 o ol )l gl oS ool Jow S
Slame 9851 ol )l ol [9] i eolat il onis &yl
P Lalas ol 0,5 o el R)T Slez5L 5 P) "o
Aol oledbl oLk 656>, 05250 iyl 3l Cai>
:\_.m.)La.o 9 uya)I 6‘?' )| o LmuT LJL?LA V‘P Slodds
u_" L) \.\.s]c,.a Cewdds (\c) Jj.\> QSL@‘ (_ngob‘d L: ‘5>5).>

w55 s Opleel el Mol Jgur

P=TP/(TP+FP) )
R=TP/(TP+FN) 3
F=2*P*R/(P+R) ")

> » TPEN,FP,FP sl & Lzo arilore (gl

Iy glaads ailslws ;31 050 co anlio Slals SO
ol ools 15 5051 00,5 Slulid Jlael Cusg>ge lgicas
ol amly SO TP 3g ol Cudgzge aelS ol o2

ioge;] eols
http://cdn.persiangig.com/preview/rplIAZAgPn/large/input
3TypeNERTestCase.zip

? Message Understanding Conference
? Precision
4

Recall

5 . .
Confusion Matrix

Yf ol f ol ivas Jlo


http://jsdp.rcisp.ac.ir/article-1-495-fa.html
www.SID.ir

A3UAI o pus” 1 0 3Lkawl by w0 )8 Hlols SLaca 39390 (alwlivis Sgua

Downloaded from jsdp.rcisp.ac.ir at 14:26 +0430 on Monday May 28th 2018

%

o 8 o fh sl S S Y el S e
Sy webee Jold | el slacusszge 5l senlae
pr bl L Say 5 Al al gl
S iy 45 S2s oen 2 | e il erkie
ool anatos gl aizmen b Jlael o] 18, caz
Slomr ol osliul plsie o 4 et sloes,) 5Ly Sos
el slacasszge S s Wed, (nslie gl
A gy g S D ygody (el glaplyl 88 jslateds
3085 el gaaz (ool 3550 50 K00 Aoy ke £9dge
selgd Jlesl Lbcdl 3925 by Sy oB5ly e
beusszse nl (i oSl 5 (g lozpn (ol
Y bl byl sl caleys ) 3 olulid 50
ST g G Oypeds B0z 85 5 S e
sy g Syl b 8,5 bkl cde o
sl Bl 05 gl (5 lizl cz s lals
acled jo aslol 5,8 5l eolatwl jaan a5 cunl YA/VA
Scusg>ge olulils ;o 35 sl asldl yo VY CWRYS
alol 8 S ol oolaiwl a8lsl 5,08 5l o] asels 5 lawls
sl (o)l 0l SllS Olen 5 e Sla SRy 5 S
22, M AN G F Jle 5,155 2bjl a3 o)k
LF loe gao)s [z oot Sl mbs .l il
Blle Llis o able ol ol dilol 5,05 51 ooldin
S o551y e 9Slae g fS Al lipoacls

.-.\m\bso

Lolgcioy - 1)

oA lp Geile (6 S0l gla by, ool 4 azgi b
Sl sl eolaiul b sed o Slpainn jlael slacoosz>ge
sloghs, anwg @l ol 5l s adg |y sle Sy o ab
Ol oS s sl ol e o este eBle 550k
o 0,5 anle g0 lulinl slassls 5l a5 ol
o aclsd 5l soliil U 1) adsl Siemzy 5 3,5 soliul
Dol bz (Fusd O)508 (g 0o ol ol (5
109 Ay Jlael Cosgzge paas hjsel eols b aigd
w35 5l el Cosgrse anels cBs Gl sl Grisren
e 45 (6,550 lasligy 1 o,S el (g5 so (5970
Blolo g oo Jloul Cudgzge adeid cds iuliel 4
Oedle 53k gy oell ol Cussrge aneis

Lol G3lg (e g 0asll sl ybg, LS 50

¥f ol foylabivas Jle

Sl eoliwl b Hlowl cudes g (ansis ailolw guli (F- J9u)
a8l 3 S’

(Tabel-6): Ner Results using Ezafe
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(Tabel-7): Result Comparison with similar system
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