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Named Entity Recognition in Persian Text
using Deep Learning

Sacede Momtazi” & Farzaneh Torabi
Dcpartment of Computer Engincering and Information Tcechnology, Amirkabir University
of Technology, Tehran, Iran

Abstract

Named cntitics recognition is a fundamental task in the ficld of natural language processing. It is also known
as a subset of information extraction. The process ol recognizing named entities aims at linding proper
nouns in the text and classifying them into predetermined classes such as names of people, organizations,
and places. In this paper, we propose a named entity recognizer which benetfits from neural network=-based
approaches for both word rcpresentation and cntity tagging.

In the word representation part of the proposed model, two different vector representations are used and
compared: (1) the semantic representation of words based on their context using word2vec continues skip-
gram model, and (2) thc scmantic representation of words based on their context as well as characters
forming them using fasttext. While the former model captures the semantic concepts of words, the latter one
considers the morphological similarity of words as well. For the entity identification, a deep Bidirectional
Long Short Term Memory (BiLSTM) network is used. Using LSTM model helps to consider the history of

! Named Entity Recognition * Information Extraction
2 Natural Language Proccssing 4 Deep learning
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text when predicting entitics, while the BILSTM model expands this idea by bencfiting from the history
from both sides of the context.

Morcover, inline of the present rescarch, an annotated corpus containing 3000 abstracts (90000 tokens)
from the Persian Wikipedia is provided. In contrast to the available datasets in the field, which includes up
to 7 label types, the new dataset contains 15 different labels, namely person individual, person group,
organizations, locations, religions, books, magazines, movies, languages, nationalities, events, jobs, dates,
fields, and other. Developing this dataset will be an important step in promeoting future research in this field,
especially for the tasks such as question answering that need wider range of entity types. The results of the
proposed system show that by using the introduced model and the provided data, the system can achieve
72.92 F-measure.

Kceywords: Name entity recognition, natural language processing, word embedding, deep learning
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http://jsdp.rcisp.ac.ir/article-1-831-fa.html
http://www.SId.ir

Downloaded from jsdp.rcisp.ac.ir at 11:08 +0430 on Sunday May 31st 2020

Gk 5 a5 b Sl 0Ll b )b Ygie I HISel SN I9age

5 oo ealatol g0l lazeas sals Jimss 5 zmiuws el
2 By Jlp e Jde sl edsliissas @l
sl 00leT (VY) Jgam
slael LYWL Jgaz o edelewwsas slael dawslie 5l
olasy golidl a5 edl o ylei o (A) Joguz ;0 S92 ge
Joe (Saaza w38l e el Cussz e slacns
slecusazee amis ds e Al 5 el e
LSS50 ol 4y 09 o0 yiaS o3l 8 50 (ygka 5o lowls
oYL 3 L glgiee eSS ez Slass
a5 el ey Al ol asis 1) e slacusszge
3ol ol e eadieslil g Glaciwz n ule
Gz slas, 5 0 5 Wb, pliear Coesl
!

ORI

Bt Loz ol laeb glacosg>ge
L oCalesys oasl sl sl SIS 3 oge il
gl aS oS e Famal gly e mlh ol a4 el
dlizs gloabls o S5l (colpan Jow o p)lS
Sesle ol sy50 0 fled oo meb Dl Elo s

RL2 RS EONP-SE SO S S KPS| LRI we e

L Lfb»)'é )I}aoL:.é.a )‘ odlaiaw! U"L“"‘ » G:l.ﬁ :(’Y—Jg-\?)

ORG § 1LOC PER aanr 1 duw (59,5 ylis

(Table=12): Results hased on the use of 70000 data with the
consideration of the three PER, LOC and ORG labels

Soedl gy p ailaghalesl ol 5,0 A% 0

sl oals Azl o gt ol )0 colagyd sl wome
olasi b oad >l ailelis 1S olsol e gmyp ool 8l
ma; a8 Lias ol 4 Sl 00l JISE bigal sols (5 meS
lgsd > po Sy 0 Ghigel eols jlaskian 5l eolanw! s>
ofly el Lo 50 aloe 53 g oSly Jliaes
Vo) Jolds el oads axd F ki j0 ijgel sols lgasay

Wepd o Giwled |y o ol Jesl= (VY

0313 1 e 3l odlasiw!l (bl g1 o b5 :(Y=J99)

ige! sl
(Table-10): Results based on the use of 40,000 data for
training

Word Character

Embedding cmhedding
F=mcasurc 65.33 68.37

Precision 69.11 72

Recall 61.93 65.09
Accuracy 90.32 90.72

0310 1 yaCamnas 3l colisiw! golawl 3 @l :(VV=Jgu2)

Hisel sy
(Table=11): Results based on the use of 20,000
data for training

Character
limbedding
l'=measure 74.28
Precision 77.75
Recall 71.1
Acecuracy 94.88

Word Character

embedding embedding
F-measurc 61.34 60.99
Precision 65.69 66.93
Recall 57.53 56.02
Accuracy 88.79 88.55

‘Sﬁf‘\.‘?:t:.s -y
)L\ALi 61.&\.«;¢3.‘>5.a ua.-.?‘:.-..:' 6‘)3 6“5) 4).bL> allae e
4 03‘3 ;.L’.*\“j ¥ \5':"-"‘ a5 Gl 00 dj‘)‘ (5'“)"5 t.ll’) 3o
3 05‘3 ‘_gl;.,.a 5 ulf)‘j ‘val.o..'v)'l.'\ (_gLQJ‘JJ.J bl;'cg‘ 3 )‘\)ﬁ
‘_;.’5) o ] o AS-...: 6'.'..'..@ » cj‘_s \J}J} e
abbdls Cme oS ol sSI gl o aS golgray,
olFele b aSd cnS o Jae a8 bgs aacliss Ysb
piayosl 5l sdeliemsds Glals s g 6855 cems p
syl 5l ol gl gl e adls 5344l word2vec
ulw F ;l:..\;o ) 55‘95-‘;5 (Caouo (a8 L;lm)l,u..a &454{
03‘5 J5J> (5?):9 ‘_,;A{LAS}[; )b); &)"5) )‘ oolazal WA o0

gﬁ LAt ey Osagr 4 &S ooy o 1) YL cée

FY 2l F okl WA Jle

o Vo) Jgazx g0 50 easlliwoas gl aasgil
olasi Giuliél a5 Cdl Cows i ol 4 Gl s (VY
oudagdgs Bl wa oVl g 60,93 s, IS5l
o WAl ise jlasl slacusgzge sasxis jo wilyi e
ol 2l Gpaae 955 sal ! 059l Cawnday 1) 6 5V EBs
Py dshe (g5) 1 yide B ools)lhE L as
ol molidl e sh 1 sl allele cdo el e ol
£ J_:S';LS wrp bl b3l 3T alE s
GLD‘;‘iQVV ORATS Blol 8o 5 Lb\(\mo?v‘){ Y
OBl o sl b ey sl el sal aSly el
o laal slecudg>30 o p 0031l (sl 4 weadoly
g Camsl 005 oolazul ORG ¢ LOC PER (i o 4
bl 0 ommen Sl cad Bix bz il

Sl ools Jlrmes Sl sl jslaieas ools lreoliane


http://jsdp.rcisp.ac.ir/article-1-831-fa.html
http://www.SId.ir

Downloaded from jsdp.rcisp.ac.ir at 11:08 +0430 on Sunday May 31st 2020

[8] S. Morwal, N. Jahan and D. Chopra, “Named
Lntity Recognition using Hidden Markov
Model  (IIMM)”  [nternational Journal on
Naiural Language Computing (IJNLC), Vol.l,
No.4, pp. 15-23,20]2.

[9] C. Lee, Y. Hwang, H. Oh, S. Lim, J. Hco, C.
Lee, H. Kim, J. Wang, M. Jang, “Fine-Grained
Named Entity Recognition Using Conditional
Random Ticlds for Question Answering”, Asia
Information Retrieval Technology, Lecture Notes
in Computer Science, vol 4182, 2006.

[10] S. Ozkaya and B. Diri, “Named Entity
Recognition by Conditional Random Ficlds
from Turkish informal texts”, JEEE 19th Signal
Processing and Communications Applications
Conference (SIU), pp. 662-665, 2011.

[11] Y. Bengjiba and P. Rosso, “Arabic Namcd
Entity Recognition uging Conditional Random
Fields”, Workshop on HLT&NLP within the
Arabic World, LRTEC, 2008,

[12] A. Ekbal and S. Bandyopadhyay, “A
Conditional Random Field Approach for
Named Entity Recognition in Bengali and
Mindi”.  Linguistic Issues in  Language
Technology (LiLT), Volume (2:1), pp. 1-44,
CSLT Publication, 2009,

[13] J.R. Curran and S. Clark. 2003, “Language
independent NER using a maximum entropy
tagger”, Seventh conference on Natural lan-
guage learning at HLT-NAACL, Association
for Computational Linguistics, pp. 164-167,
2003,

[14] L. Li, L. Jin, Z. Jiang, D. Song and D. TTuang,
“Biomedical named entity recognition based on
extended Recurrent Neural Networks”, IEEE
International Conference on  Bioinformatics
and Biomedicine (BIBM), pp. 649-652, 2015.

[15] N. Suakkaphong, Z. Zhang, H. Chen, “Disease
named cntity recognition using semisupervised
learning and conditional random ficlds”,
Journal of the American Societv  for
Information Science and Technology, Vol. 62,
Issue 4, 2011.

[16] Q. Wei, T. Chen, R. Xu, Y. He, L. Gui,
“Disease named entity recognition by
combining cond-itional random [iclds and
bidirectional recurrent neural networks”,
journal of biological data-bases and curation,
2016.

\5:\‘1..;[;::» u)).éu...o..:} ] 69,\&3),0 < [\V]
Oee2d3ils K w8 eike jo el slacy ez ge

U‘)"’“ );raalf u.o.?u‘ asYles Q_Sllo'”u'"’ ‘;-:‘)LS

le.&k)ml»ﬁ)l uul.ul > ‘Alfk;q SeS )‘AAIS S92 ge
oldd Gl slaas al38) a5 59 e coslive 428 Sl
Qé)eYL! CppaZroR AQJ‘Q dlalw <do Oa)gb}ng 5o 6:‘;...14;
ksfb\..?__u.) wl)ﬁ‘ \-A;Ll colanw! S 90 d[mh‘ﬂw?-)e slazs

.&5.:1&5‘1 Ju\.o

lel.w‘) 3 &5))) snlf lao QJ‘ 39 45 ol \sﬂﬁﬂf

o sls p g5“')lé Ol 0 el slacusgzge aasis
)‘ c.\:&? )l).éd..m AL 30 %0 ‘51)\_‘4...“9-).' lg as ‘]> |

b ool o3l Jlymags Jold a4 sl shoy Sog ¢Sy
G ool o caliZe Cosszge eojly (0,5 atuie
Sl g o gunyl8 BBl g5les i
LRt 3 bieel saly 0 yjlenel 4s axgi L
Slopazd i gladow 3l eolanwl c)losl slecusszge
aSud ange i 4 bles ()"‘ 3 as ole Jos ales
okrgsy ol sanl sla LS alas jl 0gb e adlSl aac

saly>

8- References &>l y0 —A

[1] Y. Chen, T.A. Lasko, Q. Mei, J.C. Denny and H.
Xu, “A study of active learning methods for
named entity recognition in clinical text”,
Journal of Biomedical Informatics, 2015,

[2] 7.S. Abdallaha, M.Carmana and Gh. H7affari,
“Multi-domain evaluation framework for named
entity recognition tools”,Computer Speech &
Language, 2017.

[3]1S. Hussain, J.J. K. and G.C. Hazarika, “Thc Tirst
Step Towards Named Entity Rccognition in
Missing Language”, Tnternational Conference on
Clectrical, Clectronics, and Optimization Tech=-
niques, 2016.

[4] D.Juralsky, and M.Jamcs TII, “Specch and
Language Processing: An Introduction to Natural
Language Processing, Specech  Recognition”,
Prentice TTall, 2009.

[5] C.Santos, B.Zadrozny, “Lcarning Character=level
Representations for Part-of-Speech Tagging”,
International Conference on Machine Learning,
2014.

|6] O.Moradiannasab, S.Momtazi and A Palmer, “A
Named Entity Recognition Tool for Persian”, In
Proceedings of the 3rd [ranian Conference on
Computational Linguistics, 2014.

[7] E.Erik, K.S.Tjong, & D.M.Fien, “Introduction to
the CoNLL-2003 Shared Task: Language-In-
dependent Named Entity Recognition”, Proc-
eedings of CoNLL-2003, pp. 142-147, 2003.

FY el Fo,Li \WaA e



http://jsdp.rcisp.ac.ir/article-1-831-fa.html
http://www.SId.ir

G 5 a5 b Sl 0Ll b )b Ygie I HISel SN I9age

Downloaded from jsdp.rcisp.ac.ir at 11:08 +0430 on Sunday May 31st 2020

for Computational Linguistics (ACL '10), pp.
384-394, 2010.

T. Mikolov, K.Chen, G.Corrado, J.Dean,
"Efficient Estimation of Word Representations
in Vector Space",arXiv preprint arXiv:1301.-
3781, 2016.

C.N.dos Santos and V.Guimaracs, “Boosling
Named Entity Recognition with Neural
Character Embeddings”.Proceedings of the
Fifth Named Entity Workshop, 2015.

P.Bojanowski, E.Grave, A.Joulin, and
T.Mikolov, “Lnriching Word Vectors with
Subword Information™, Transactions of the
Association for Computational Linguistics,
5:135-146, 2017.

R. Socher, Ch. D. Manning and A.Y. Ng,
“Learning Continuous Phrase Representations
and Syntactic Parsing with Recursive Neural
Networks”, Proceedings of the NIPS-2010
Deep learning and Unsupervised Feature
Learning Workshop, 2010.

Phong Lec and Willem II. Zuidema,
"Compositional Distributional Scmantics with
Long Short Term Mcemory", Proceedings of the
Fourth Joint Conference on Lexical and Com-
putational Semantics, 2015.

11 S. Hochreiter and J. Schmidhuber, Long Short-

Term Memory. Neural Computing, vol.9 (8),
1997.

G.Lample, M.Ballcsteros, Sandcep
Subramanian, K.Kawakami and Ch.Dyer,
“Neural Architeciures for Named Enlity
Recognition”, Proceedings of the 2016
Conference of the North American Chapter of
the Association for Computational Linguistics:
Human [anguage Technologies, 2016.

Poostchi, Hanich, Thsan Zarc Borzeshi,
Mohammad Abdous and Massimo Piccardi.
“PersoNER: Persian Namcd-Entity Recogni-
tion.” COLING, 2016.

[34] M. Ghayoomi, “Bootsirapping the development

of an HPSG-based treebank for Persian,” Lin-
euistic Issues in Language Technology, vol.7,
no.1,2012.

J.R. Finkel, T.Grenager and Ch.Manning,
"Incorporating Non-local Information into
Information Extraction Systems by Gibbs
Sampling", Proceedings of the 43nd Annual
Meeting of the Association for Computational
Linguistics, pp. 363-370, 2005.

M. Konkol, M. Konopik, “Segment
Representations in Named Lntity Recognition”.
International Conference on Text, Speech, and
Dialoguc (TSD), Lecture Notes in Computer
Scicnee, vol 9302. Springer, 2015.

FY 2l F okl WA Jle

o Sl drwy S e S el OIS
YYAA

|17] P. Mortazavi and M. Shamstfard. “Named Entity
Recognition in Persian Texts”, The 15th
National CSI Computer Conference, 2009.

[18] M. Kolali Khormuji and M. Bazrafkan,
“Persian named entity recognition based with
local filters”, International Journal of Computer
Applications 100(4), 2014.

|19] M. Bijankhan, J. Sheykhzadegan, M. Bahrani,
and M. Ghayoomi, “Lessons from building a
Persian written corpus: Peykare”, Language
resources and evaluation, 45(2), pp. 143—164,
2011,

lold ds” I e o s plT
."GL&] D;MS )| solazwl L» tS“‘JJLé )L).AL'» 6lmwc9;-9A
VYAZ AF-FY: ()1 F lasals 5 oDle S5l 5

W

[20] M. Abdoos, B. Manaci, “Improving Named
Entity Recognition Using Izale in Farsi”,JSDP,
vol.14 (4), pp.43-54, 2018.

[21] F. Ahmadi and H. Moradi, “A hybrid method
for Persian named entity recognition”, 7The
IEEL  Conference  on  Information — and
Knowledge Technology (IKT). pp. 1-7, 2015.

[22] H. Poosichi, E.Z. Borzeshi, M. Abdous, and M.
Piccardi, “PersoNER: Persian named-entity
recognition”, International Conference on
Com-putational Linguistics (COLING), 2016.

[23] K. Dashtipour, M. Gogate, A. Adeel, A.
Algarafi, N. Howard, and A. Hussain, “Pcrsian
Named Lntity Recognition ”, IELE
International  Con-ference on  Cognitive
Informatics & Cognitive Computing, pp. 79—
83, 2017.

P P ‘L.J‘«"é .0 ‘&S'LQ‘:“'Q‘“: £ Ad)SL.\J ][Y\c]
UL‘) 3 \59..-.:‘ 6[&%\55’}‘ L;d:_‘?h....l)) ‘\;JL..CW
SE-PIS-MGT-PRS-01-v2 « & 5,55  « ylb

[24] A. Shakeri, M. Shahshahani, H. Feili, M.
Mohseni, and M. Molla Abbasi., “Persian
Language Processing Tools (Research on
Named Entity Recognition Tools in Natural
Language and Presentation of a Laboratory
Instance for Persian)”, Technical Report SL-
P18-MGT-PRS-01-v2.0. Tran Tclccommunica-
tion Rescarch Center, 2017.

|25] J. Turian, L. Ratinov, and Y. Bengio, “Word
representations: a simple and general method

for semi-supervised learning”, /n Proceedings
of the 48th Annual Meeting of the Association


http://jsdp.rcisp.ac.ir/article-1-831-fa.html
http://www.SId.ir

Downloaded from jsdp.rcisp.ac.ir at 11:08 +0430 on Sunday May 31st 2020

e Syde bl (gl il

5 99,08 tais o€ 5l SarsllS

e )l Wbl 5 Jeasalle

o S sl imio SR seias

Pl oss adyl i) 5 Al o5

ey 50 5 oS sonl SR (sral () S35l elRialej]

o ig, sloslatnl b o ) b slacusszge ansid

ol 0l bl & Gaos g 500

Hlewd oole Slal @bl Slas
[9torabi@gmail.com

[37] S. Momtazi and O. Moradiannasab, “A
Statistical Approach for Knowledge Discovery:
Bootstrapped Analysis of Language Models for
Knowledge base Population from Unstructured
Text”. Scientia [ranica 26 (Special Issue on:
Socio-Cognitive Engineering), pp. 26-39, 2019.

[38] S. Momtazi and D. Kalkow, “Bridging the
Vocabulary Gap between Questions and Answer
Scntenees”.  Information  Processing &
Management, 51 (5), 2015.

[397 https://fa.wikipedia.org,96.05.25.

[40] A. Hadifar, S. Momtazi, “The Impact of Corpus
Domain on Word Representation: a Study on
Persian Word limbeddings”, Lang Resources &
Livaluation, 52(4), pp. 997-1019, 2018.

[41] Z. Bairong, W. Wenbo, L. Zhiyu, Z. Chonghui,
T. Shinozaki, “Comparative Analysis of Word
Embedding Methodsfor DSTC6 End-to-End
Conversation Modeling Track”, Proceddings of
International Conference of Dialog System
Technology Challenges, 2017.

[42] R.Rchurck and S.Pctr, “Softwarc Framework for
Topic Modeclling with Large Corpora”, In
Proceedings of LRI<C2010) Workshop on New
Challenges for NLP I'rameworks, pp. 45-50,

2010.

Sboleal jab- Jl;v 5 G)U.o.c [JEVT IV
olaily  pawelS  cwdige caSliils
SS9 Sl S el Sxio
238 |y sl 05 G231 oo
wlmu)ge L;»L.MJ)K o)9¢ UL”"‘J‘ ..))b
0559 Ly 5 633108 iy b s olKiily ja 1, 045 0|
S9 Caml 00,5 (5w ST Al oKisle o ), 1Sy
Iy 055 18 Jaaod jl siou Gldlhe cun )b lgiea
0,92 ﬁLw‘ )| o™ o.\?\).\f ngj.o] )Msil.asul} oRSls 52
el plawcy oBiile jo laSolay 5 jingh Glsasay 15500
s & ol (Ghgel Slaiss awge pizes

|

5l cwl @ le il dablly Slas

momtazi@aut.ac.ir

FY el F o, \WWaA Jle



http://jsdp.rcisp.ac.ir/article-1-831-fa.html
http://www.SId.ir

