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Abstract

Named entity recognition (NER) is a natural language processing (NLP) problem that is mainly used for text
summarization, data mining, data retrieval, question and answering, machine translation, and document
classification systems. A NER system is tasked with determining the border of each named entity,
recognizing its type and classifying it into predefined categories. The categories of named entities include the
names of persons, organizations, locations (e.g. city and country), expressions of times, quantities, monetary
expressions, and percentages. In general, corpus-based NER approaches have been proved to be well suited
for NER problem. Using a NER corpus, recognition of named entities can be done through ruled-based or
machine-learning methods.

Corpus-based NER systems need standard and appropriate annotated corpora. However, such corpora
mainly exist in languages such as English, and are rarely found in Persian/Farsi or limited in volume. So,
this paper is dedicated to describe the producing procedure of a standard named entity (NE) corpus -
A’laam corpus - for Persian language. A’laam corpus contains about 250,000 tokens tagged with 13 NE tags.
This corpus has been developed in the Research Center for Development of Advanced Technologies
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(RCDAT). Tokens of A’laam corpus are a part of Farsi Text Corpus. The Farsi Text Corpus is a standard
Farsi corpus. This corpus, containing more than 100 million Farsi words, has been developed by the
Research Center of Intelligent Signal Processing (changed to the Research Center for Development of
Advanced Technologies in 2013). The words of this corpus, selected from diverse written and spoken
sources, was tokenized and corrected manually. In addition, a part of the Farsi Text Corpus with 8 million
words has part-of-speech (POS) tags at word level. Totally, about 8,400 sentences of the Farsi Text Corpus
have been randomly selected to obtain about 250,000 tokens of A’laam Corpus. This corpus included words,
POS tags, and named entity tags.

To evaluate A’laam corpus, a Persian NER system was trained based on this corpus. This corpus was so
divided into the train and test sections. The train section accounted for 90% of the corpus and the remaining
10% belonged to the test section. Using Conditional Random Fields (CRF) method, the Persian NER system
resulted in a 92.94% Precision and 78.48% Recall.

Keywords: Natural language Processing, Named Entity Recognition, Named Entity Corpus, Machine

learning, Conditional Random Field.
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(Table-3): The frequency for different fine-grained named entities in A’laam Corpus.

Jiu;im Gl ) ﬁbu;im s oy

4019 [0 Vi 2632 B-ole )
782 [-05« ‘e 4904 B-cise Y
1468 [-oeis " 2863 B-g=is v
367 -l Y 3046 B-.lal ¢
1884 - s VA 1328 B s °
190 | I-LNORP ' 1413 | B-LNORP 1
1060 [-2 v 431 B-aas v
458 I " 345 B-: L A
388 I 3l vy 388 B-s il 1
518 [-Js A 234 B-Js '
25 [ s v 677 B-cuis "
262 o Yo 200 B-1a A
216 I-obe v 183 B-cl v

Pl (i ylB 05y 50 352 90 Sz 2 4 bg2 po Wiliasiuo :(F- Jguzr)
(Table-4): The frequency rate of different named entities in A’laam Corpus.

_ S 2 )0

ol S 220 clls ol 53

Aol olass ooy olaas gsoe | Tolaws | B olaws ' @,

ool a5l 2 5o | laasly JS &, T ol 2
0,8 olols S

2.52 14.1 2.64 6651 | 4019 | 2632 olesle \
1.15 26.3 2.25 5686 782 4904 o Y
1.51 15.4 1.72 4331 1468 | 2863 LR Y
1.12 16.3 1.35 3413 367 3046 k! A\l
2.41 7.1 1.27 3212 | 1884 | 1328 Z)b o
1.13 7.6 0.63 1603 190 1413 <! 4
345 2.3 0.59 1491 1060 431 olas \
2.32 1.9 0.31 803 458 345 o3k A
2.00 2.1 0.31 776 388 388 o3lusl a
3.21 1.2 0.29 752 518 234 Js )
1.03 3.6 0.27 702 25 677 Y N
2.31 1.1 0.18 462 262 200 WP 'Y
2.18 1.0 0.15 399 216 183 o) Y
1.62 100 12.03 30281 | 11637 | 18664 Egozno —

YY ebe ¥ o)l VYaP Jlo


http://dx.doi.org/10.29252/jsdp.14.3.127
http://jsdp.rcisp.ac.ir/article-1-477-en.html

[ Downloaded from jsdp.rcisp.ac.ir on 2026-04-28 ]

[ DOI: 10.29252/jsdp.14.3.127 ]

D83 o 58 dxgl 050 wls 18 ] s diges aS |, 8L
"bose Sl s ‘-é‘;)i-cs*” oty 3l bl cpl adg o
el o oolawl PocketCRE'

ol gusly jaskid Jow uu)g.oT -f-
Sy 90 5 ol Gloazly asis Jae (el sl
sl oo olisl T WM (lia] s g dalS Lo
G35 Sz wolitul 390 M Gl ez
Pl 0,50 Bl aso) Jdoay) cunl GladS oM 5l32 !
Lol jo wiloass bl ow)B by e 0,

(393 oo U lixl (330 oz 3 5l ool

sy > Shs &ly Sogen b SRy )
&g pl gl oo ools PocketCRF Il a4y 5jg0l
oy b 6975 ooy S czp oS5 Jold (S
bzl cwzn §l Qban ey wlls 5l obmy
5 lls Gl cazp 2L SllS S0 olls
&l () Jgoz )3 ol o2 (il iz slaplian
iloads )53 ool 8590 Sig

NS iz dilolw jo i) e g S5 g :(F-J9u2)
(Table-6): Features used in NER system.

b S5 s,
Slads bz o 1
O U ES RWESSU g 7 ST 2
SLelS (2g0) 2,550 5 (obdw 0 3
4

o 2 (20699) 500 51 bzt oty
Slads 6‘}?‘

Sz ez slaobaw 5l bzt oty
s

ol sasly st Joo gileT —F-Y
>y g (050 S5 pow ) laelS e AT acges
5 ase 1) GlaedS e YYD dacgase Joli pgo
ol bl bl gl s 0,8 Sl e, Ve g (0,500
Sialejl GOl (g5, 5 g ools melad Juo Sy al>ye 50
() Jgszr 5o Joe 90 ool lamalie mbs wb ob5)

ol 00 OQ‘Q&L&S ;‘5"?‘)3 9 ACAB\) LSLDJL""" o>

3 Open source

4 Sourceforge.net/projects/pocket-crf-1
3 precision

% recall

el 6,5y o alor S 51 (glaiges (8- Jgoz)

(table-5): A sample sentence of A’laam Corpus.

oslod wls | e2r | ey
daalad POS NE
1 RV N B- s
2 pydalis | AJ I s
3 ‘ PUNC 0
4 JS poe N 0
> it AJ B-lojls
6 5 CONJ | I-glejle
7 slad > AJ I-olojle

ol ol asis Gl ¥
55 (el 0,50) sudiady (ke 0)Sy 5l Jise ol o
8 el azly asis able SO ol
SASoh 52 sian slaghs, | Jae s sl 5 oolin
o Slas (0 31 (sS9 039> ol o el ouls oolaiul
Gl by, @ ble xSl lagty, om0
stiee ooy 3oLt Sl S [22] 8 s ol
Bl 5o ol BT a5 5 by i el
Sledbl g ogd oo plxl il @ 4z L gunaib
355 o0 )8l ae bl slacols

Slaslive acgezme dlss O={o0l,02,...0t} 3
Sl (abox ;5 S92 50 slaaalS asgozms Lrl )5 ()
oz @ oo gz dcgozme 5={51,82,...,5t} 4
by 4 locezy dlis (byd Jlsl sl 6055
33 g0 i yai (1) alad alonssty (53,5 Lo

1

P(s|o) = exp(zz;lzk)\kfk (slil,sl,o,t)) \)
0

7

Cool (T &l polie ggeme yuS (pl )50
Cewddy 0 Slaslin cuaws s Bolal e gl oS
4 QT K> covalive S QT sle pxio a5 ol T;}is
RGO BPV-Y KN QT L bl b 5 Slaslie dlos
Syl e a g cwlose S (Shy ol o (29,5

Dgds oo 00l plaisl AK) (59 S bigel plKm ok
by Bolar Joo daisy 5l gyl Sy
Gd)‘gwﬁ é“ﬁ 9 "\"SGN ol 4394.3 s_i: L L@‘A

! Conditional Random Fields (CRF)
2 Feature function

YY el ¥ o)l 1Yar Jlo



http://dx.doi.org/10.29252/jsdp.14.3.127
http://jsdp.rcisp.ac.ir/article-1-477-en.html

[ Downloaded from jsdp.rcisp.ac.ir on 2026-04-28 ]

- 10.29252/jsdp.14.3.127 ]

']
-

LB VL) Gl el s 3aly 3 lsluml 0 355y S :pMel o

Szl ) eolatul b osan] sla,ls o
e 08 I ez B 9y &S T e 1]
2 350 NSz b - el sl (el gl
Oeizmed D9bos oy (sl Sloly pasis
sloodls ez Bagraes slaghy, b olyies
p Rl Loy, e At ol a1 0053 e
ogdleay ol ymolidl asledss asleln cds Bols
coalls o 1) 0,5 onl b oadads gla s o Slee
Oles Shil Syee El g Gln 9 Sledbl 2l
ol 1,8

6-References o ¥

Sz b5 Glad ol e Sldel £ oo D

O 5 (ol (il g lwlid (i

Vooylemd VY 0,90 (Loools g oMo 550,y & )8
AYAR AAVY as s (OF ol

[1] S. A. Esfahani, S. R. Ghuchani, and N.
Jahangirim, “Recognition system of names
in Persian texts,” JSDP, vol. 13, no. 1, pp.
77-88, 1389.

ol S e B € o)l gt )0 (ol (Slanlg
AYAA )55 e Fmals yameil ¥l ol
[2] P. S. Mortazavi and M. Shamsfard,
“Recognition of named entities in Persian

texts,” in [5-th annual conference of
computer society of Iran, Tehran, 1388.

Ara¥ u‘).e‘., ‘6“’)5‘.‘:1 gs”‘L"""uL’)

[3] M. Abdoos, B. M. Bidgoli, and H.
Ghadmanan, “Production of persian named
entity corpus NaExtractiing person names
using name candidate injection in a
coditional random filed model for Arabic
language,” in the first national conference
on corpus linguistics, Tehran, 1394,

ol 5306 slaaalS” al38l 51 osliil b _poliesl ool

Pilon e 0l sl oy (Polai slaglaa o

YY ebe ¥ o)l VYaP Jlo

b oadady Jute 90 Glulejl Slss1,8 g cdo (V- Jgur)

Sglise ybjgel Bl pxo
(Table-7): Results obtained from our
model with different data size.

SlePld oy | Cdo wogye
| als> o Eold
55.58 8751 Jalalese
S als o HE sl
78.48 92094 | T
(andS 138 YYD)

ol3dl &S cal T sasmoglas (V) Jsum b

ailolos @‘)lf FURO| 4.».....’|9.: p_.J.u Qlf.b‘é >
bawlio b pizen oo iol38l glabasde LB & g0
Sybon sunlin b 0l 5o 4,5 ol o f5
pois gl bl g ,50L sla by, sl eolaiul S
JEETIN SOt L Ry Y S VR GVOWE S SO BT N
L [2] o)l 0Ly 50 G slagiagh o 035 o
VY sgam cds 4 o9 e slo g, 5l ool
soboles Wladl, cuvs do o VF sg0> gl )3 5 as o
YL Gl polie 4 Slows g, o Al a5
Coyed e Sl S b g 9B p e slalt,
5 bl 5ol p se slaghy, o Ll e
NER bl ol)l5 ,0 o 5Y0 cds a4y 0,50 5 e

ool a5 g Guuges -0

slogby; 5l g JB Aou @b o)lil &5 ek lea
el slassly JBoes a0 350
ol ol S e soliil ey yly 6,50l slabs,
s 1, NER (glacanz 5 b ols degome (8l &5,
.J.b\)‘sa
S lalinl 0 Sy G cile oy lie (pl o
(el 0)5) poml Slasxly ez gl (s
0,50 asgezme | 0,8y ) Iem el cal )
odl GVl acgazme ol ailoads Ol oo, Ly e
izl ez ol g 3)ls o 1) Sl alide Dlegss
o wlele adgr (o ealiags 0,8y el WIS
8 sl 050 alebs ol g 0 ooliul amsl (gloaly
JOrRy


http://dx.doi.org/10.29252/jsdp.14.3.127
http://jsdp.rcisp.ac.ir/article-1-477-en.html

[ Downloaded from jsdp.rcisp.ac.ir on 2026-04-28 ]

[ DOI: 10.29252/jsdp.14.3.127 ]

Empirical Methods in Natural Language
Processing, pp. 1002—-1012. 2010.

[14] A. Cucchiarelli and P. Velardi,
“Unsupervised named entity recognition
using syntactic and semantic contextual

evid-ence,” Computational Linguistics,
vol. 27, no.1, pp. 123-131, 2001.

[15] G. R. Doddington, et al., “The Automatic
Content Extraction (ACE) Program-Tasks,
Data, and Evaluation,” in Proceedings of
LREC, 2004.

[16] M. El-Haj and R. Koulali, “KALIMAT a
multipurpose Arabic Corpus,” in Second
Workshop on Arabic Corpus Linguistics
(WACL-2), pp. 22-25,2013.

[17] R. Grishman and B. Sundheim, “Message
Understanding Conference-6: A  Brief
History,” in The 16th International
Conference on Computational Linguistics
COLING, 1996.

[18] W. Liao and S. Veeramachaneni, “A
Simple Semi-supervised Algorithm For
Named Entity Recognition”. In
Proceedings of the NAACL HLT Workshop
on Semi-supervised Learning for Natural
Language Processing, pp. 58—65, 2009.

[19] M. K. Khormuji and M. Bazrafkan,
“Persian Named Entity Recognition based
with Local Filters”. International Journal
of Computer Applications, vol. 100, no. 4,
2014.

[20] B. Magnini, M. Negri, R. Prevete and H.
Tanev, “A WordNet-based approach to
Named Entities recognition,”. in Procee-
ding SEMANET'02 Proceedings of the
2002 workshop on Building and using
semantic networks, vol. 11, pp. 1-7,2002.

[21] M. P. Marcus, M. A. Marcinkiewicz, and
B. Santorini, “Building a large annotated
corpus of English: The Penn Treebank,”
Computational linguistics, vol. 19, no. 2,
pp- 313-330, 1993.

[22] A. McCallum and W. Li, “Early results for
named entity recognition with conditional
random fields, feature Induction and Web-
enhanced Lexicons,” in Proceedings of
CONLL, pp. 188-191, 2003.

[23] H. Moradi and F. Ahmadi, “A hybrud appr-
oach for Persian Named Entity Recogni-
tion,” in 7th conference on information and

. AO- VY‘ua_»a AR O)Lo._.‘f; AR 0)90 Lasols 9 p_;’){.c
Ayay

[4] M. A. Bidhendi and B. M. Bidgoli,
“Extracting person names using name
candidate injection in a conditional random
filed model for Arabic language,” JSDP, vol.
11, no. 21, pp. 73-85, 2014.

[5] S. Armstrong-Warwick, et al., “Data in your
language: the ECI multilingual corpus.” In
Proceedings of the International Workshop
on Sharable Natural Language Resources,
1994.

[6] Y. Benajiba, P. Rosso, and J. BenediRuiz,
“ANER-sys: An Arabic Named Entity
Recognition system based on Maximum
Entropy,” Computational Linguistics and
Intelligent Text Processing. pp. 143-153.
2007.

[71 M. Bijankhan, J. Sheykhzadegan, M.
Bahrani, and M. Ghayoomi, “Lessons from
Building a Persian Written Corpus:
Peykare,” Language Resources and Evalua-
tion, vol. 45, no. 2, pp. 143-164. 2011.

[8] D. M. Bikel, S. Miller, R. Schwartz, R.
Weischedel, “Nymble: a High-Performance
Learning Name-finder”. in Proceedings of
Conference on Applied Natural Language
Processing. 1997.

[9] A. Borthwick, J. Sterling, , E. Agichtein, E,
and R. Grishman. “NYU: Description of the
MENE Named Entity System as used in
MUC-7”. in Proceedings of the Seventh
Message Understanding Conference, 1998.

[10] W. Che, M. Wang, C. D. Manning, and T.
Liu, “Named Entity Recognition with
Bilingual Constraints,” In HLT-NAACL,
pp. 52-62, 2013.

[11] N. Chinchor and P. Robinson, “MUC-7
named entity task definition." in
Proceedings of the 7th Conference on
Message Understanding, 1997.

[12] N. Chinchor, et al., “1999 Named Entity
Recognition Task Definition,” MITRE and
SAIC, 1999.

[13] L. Chiticariu, R. Krishnamurthy, Y. Li, F.
Reiss, and S. Vaithyanathan. “Domain
Adaptation of Rule-Based Annotators for
Named-Entity Recognition Tasks,” in
Proceedings of the 2010 Conference on

YY el ¥ o)l 1Yar Jlo



http://dx.doi.org/10.29252/jsdp.14.3.127
http://jsdp.rcisp.ac.ir/article-1-477-en.html

']
-

LB VL) Gl el s 3aly 3 lsluml 0 355y S :pMel o

[ Downloaded from jsdp.rcisp.ac.ir on 2026-04-28 ]

- 10.29252/jsdp.14.3.127 ]

[35] S. Sekine and C. Nobata, “Definition,
Dictionaries and tagger for extended
named entity Hierarchy,” in Proceedings of

conference on Language Resources and
Evaluation, 2004.

[36] S. Rahul, “Named Entity Recognition: A
Literature Survey,” 2014.

[37] R. Weischedel and A. Brunstein, “BBN
Pronoun Coreference and Entity Type
Corpus LDC2005T33.” in Web Download.

Philadelphia: Linguistic Data Consortium,
2005.

[38] F. Wu, and S. Weld, “Open information
extraction using wikipedia,” in Proceed-
ings of the 48th Annual Meeting of the
Association for Computational Linguistics,
pp- 118-127,2010.

Jemazadl ¢ L8 815 pumin (g0l
oB_zils I gunal ST e A
Oe—izod g VYA Jw o ol
Oy yo ol a5 S e
SIATAT Jlw 5o (8l emlinpl;
WWAO Jlw 5l g 00,8 cdlyo (o )b Sio oSl
&5 ol Tl olils o bl by gliSs (gemmiils
G310 09,5 paiaxlyS ol dagn 0 VWAY JLw
i) ool Sdlad d Jgidio (omnb Gl 5 D90
ok Oy 3l = ol 4 Bdle 0 )90 iyl

ol clislg] g Sal ¢ il owlissb;
5l el & )le plaol asblly glas

hosseinnejad@rcdat.ir

)Q ‘) QP ;Jj " . ’»is & WL?'
<b_~)) 5») )é b_,..)l,.w)lf C_L:LO.A
g S fSlger ( S—Biy (i
2 b ey Sy iS5 (pwdige
o5zl 5 VYA 5 \WAF sla Lo

il Lk Ay S el xi o

g’

sl sl 5 5o VYAY o VPAY el L, oLy
Ol y) (Sl i Ay o |y 055 1S
gl slaais) 5,5 A oSty slan 3l (S iSlgws
Sgo 310 (Jlazms JuSew (il il adle 3,00

ool gk (b3

YY ebe ¥ o)l VYaP Jlo

knowledge Technology (IKT), Urmia, Iran.
2015.

[24] D. Nadeau and S. Sekine, “A survey of
named entity recognition and -classifica-
tion,” Lingvisticae Investigationes, vol. 30,
no. 1, pp. 3-26, 2007.

[25] M. Oudah and K. F. Shaalan. “A Pipeline
Arabic Named Entity Recognition using a
Hybrid Approach,” in Proceedings of
CoNLL, 2012.

[26] D. Palmer, and et al., “A statistical profile
of the named entity task,” in Proceedings
of the fifth conference on Applied natural
language processing, 1997.

[27] T. Poibeau, “The multilingual named entity
recognition framework,” in Proceedings of
the tenth conference on European chapter
of the Association for Computational
Linguistics, 2003.

[28] S. Pradhan, and et al., “OntoNotes: A
Unified Relational Semantic Representa-
tion,” in [International Conference on
Semantic Computing, pp. 405-419, 2007.

[29] T. Rocktschel, M. Weidlich, and U. Leser,
“ChemSpot: a hybrid system for chemical
named entity recognition,” Bioinformatics,
vol. 28, pp. 1633-1640, 2012.

[30] T. Rose, M. Stevenson, and M. Whitehead,
“The Reuters Corpus Volume 1-from
Yesterday's News to Tomorrow's Language
Resources,” in Proceedings of LREC, vol.
2,2002.

[31] T.J. Sang and F. Erik, “Introduction to the
CoNLL-2002 Shared Task: Language-
Independent Named Entity Recognition,”
in Proceedings of CoNLL, pp. 155-158,
Taipei, Taiwan, 2002.

[32] T. K. Sang, F. Erik, and F. De Meulder,
“Introduction to the CoNLL-2003 shared
task: Language-independent named entity
recognition,” in Proceedings of the seventh

conference on Natural language learning
at HLT-NAACL vol. 4, 2003.

[33] D. S. Diana, et al., “Harem: An advanced
ner evaluation contest for portuguese,” in
Proceedings of LREC, 2006.

[34] S. Sekine and H. Isahara, “IREX: IR & IE
Evaluation Project in Japanese,” in
Proceedings of LREC, 2000.


http://dx.doi.org/10.29252/jsdp.14.3.127
http://jsdp.rcisp.ac.ir/article-1-477-en.html

[ Downloaded from jsdp.rcisp.ac.ir on 2026-04-28 ]

[ DOI: 10.29252/jsdp.14.3.127 ]

Hlewl ojle lagl asllly glas
y_shekofteh@sbu.ac.ir

el £, 68151 oolol 0,0l
i 4y 0| (ol IS
S S il (S,
ol S el o o ils
oBimgyy ;o VWAZ Jlu 5l olal

by iy SLvs sl ey

odas .l LS 4y Joiine —wgb il aiaxlgs
e 5510 sleejex o linl simgh slacdled
Ll 005 (srmlo (b GB3lo g LS B3l ¢ Sl
elolis 5l o le Lol adle 8,90 iyl Slegge
cssesls 5 (gdle (5 55k 5]
el ke gl Ayl e

t.emami@rctad.ir

YY el ¥ o)l 1Yar Jlo



http://dx.doi.org/10.29252/jsdp.14.3.127
http://jsdp.rcisp.ac.ir/article-1-477-en.html
http://www.tcpdf.org

