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A Comparative Study on the Impact of Part-of-Speech
Tagging on Parsing in Processing the Persian Language

Masoud Ghayoumi

German Grammar Group, Freie Universitdt Berlin, 14195 Berlin, Germany
Linguistics Department, Institute for Humanities and Cultural Studies, 14377, Tehran, Iran

Abstract:

In this paper, the role of Part-of-Speech (POS) tagging for parsing in automatic processing of the Persian
language is studied. To this end, the impact of the quality of POS tagging as well as the impact of the
quantity of information available in the POS tags on parsing are studied. To reach the goals, three parsing
scenarios are proposed and compared. In the first scenario, the parser assigns the POS tags firstly and then
it parses the input sentence. In the second scenario, an external POS tagger is usedto assign the tags, then
the sentence is parsed. In the third scenario, the parser uses the gold standard POS tags to parse the input
sentence. In this study, various evaluation metrics are used to show the impacts from different points of
views. The experimental results show that the quality of the POS tagger and the quantity of the information
available in the POS tags have a direct effect on the parsing performance. The high quality of the POS tags
causes error reduction in parsing and also it increases parsing performance. Moreover, lack
ofmorphological -syntactic information in the POS tags has a high negative impact on parsing performance.
This impact is more pronounced than the impact of POS tagger performance.

Keywords: natural language processing, the Persian language, part-of-speech tagging, parsing,
granularity of linguistic information
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(Figure-1): Sample tree analysis from the Persian Treebank
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(Table-¥): Experimental results of the first scenario
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(Table-8): Experimental results of the third scenario

o ] b Ll A )
’ Spels | Glees bLs ﬁ o g Cono Sy
ez b TR D9 T et
63.69 72.44 85.65 4.992 59.42 59.40 | 59.44 S,y gl
66.96 73.36 83.51 8.485 62.27 62.28 | 62.25 bJS,
78.58 84.56 89.78 10.354 70.92 70.43 | 71.49 Jco
0325 g §s5md SUghe Olelbl Gl il 351A-Jg0x
(Table-9): Evaluation of the impact of POS tag information on parsing
e ]
= _ olis CCpTEN _
O9 Spels .. Sd Coo | olelbl e | SaeS
ez b Olmesr g § Lo
e
63.69 72.44 85.65 4.992 59.42 59.40 | 59.44 oyah o
Q9.0.u.~4
50.82 59.55 80.64 4.046 47.38 47.37 | 47.39 ol poasls >
66.96 73.36 83.51 8.485 62.27 62.28 62.25 BOTHN 35
50.50 58.96 79.79 3.013 47.12 47.05 | 47.18 Sl yoasls ?
78.58 84.56 | 89.78 | 10.354 70.92 70.43 | 71.49 0,4l -
54.16 61.13 81.16 3.651 51.19 51.37 | 51.16 ool =

el 00l (1) Jgaz 50 inlesl opl 5l Jeol>
oS olagiobel )5 05d oo oaaliin a5 sbiles
2 o) el 1Al g gws sldlgie Slellbl 5
eolejl 5l i i 5 oS 08 phiil ey 4
Sl Sl ydls (5 gt Slsie Slelsl ol e a5 ol
o=l sl ) o 53 00 3155 ls (bl (e
S0 (Gogoum o Olelbl i ol a5 ol 4SS
S @S Gl 65w Gledlsio cuz 50
Sslie byl syl yo il cnl 5 918 s 5T
o & olgiss b ol Oliee oy b el ol i3
S )d S (i g CBS Wiz yp &S Sl Cews aoeS
U 5t DU (sgui b pe Slellbl (e il
locz p s & Sl S5 o) (5 bl

Syl

Gloadsio lellbl oo 5 i 305 adlie oml o
e yslatoradany ad wyp 509> &3 p (5 gRd
3o dlpaios wlles LS8 a0 (gl 90y lims

Iy 99,9 8ol sl oo fomnl Fan s (s g0 b0

Yo el foladIYan Jle

pll jo oadoslaiul wglite gl Fa, o0 dslio L
2L iy Fan o0 a8 3o o ovalive o iles]
Cmsddy Jsr’ﬂ S gl (5o T 120 4 s 1, (6 SUL
(sl i s S Sai j) ) peslie oysaiinl a0
0 S d..‘:l)l Slles ‘aLo.'i 6‘)-.‘ |) led.i}qd )fc\.;}z.; Q-.‘.‘ O8>
Vo dgas &3o0 4y 0B Ko Sy g0 a5 Jb o ol
B3g Hgejl sols Gllex vy
leadgio Slelbl ol ool aias a5 ol Lo
cdyails Ly el mha w90 1o ales oo (5 g5
2 Vg oo mhaw 55 (nl GLUbl Gl a5 998 Sy
Ol 53 (8l 3l IS 30 S ST
(s ydailo by g5 5als mlaw 98 )8 (555 Agie Slelllsl
Gy ] 30 pmlodls plzmil 1) (6 S0 sl ulej]
4 Syl 5l 6 giws sleadsio Slelbl Lo tole;]
Sl el 55 e 50 ems Juds 0 )15 Jlens)
ez 4525 5 ofly oz kS (e 75U 0 S S
@l 09 o plxl pom S92 L 052)lz 50 eyl

'Robust


http://dx.doi.org/10.18869/acadpub.jsdp.13.4.121
http://jsdp.rcisp.ac.ir/article-1-300-en.html

[ Downloaded from jsdp.rcisp.ac.ir on 2025-12-12 ]

[ DOI: 10.18869/acadpub.jsdp.13.4.121 ]

dissertation, Sharif University of Technology, Tehran,
[ran, 2006.

2l (0 S 5 (0 (ol (B agid g (7]
N oo s sl i8S i i Sl Mie 4 pazo

AYAY SYAFFF. ao
M. Ghayoomi, “mo’arrefiye dadegane deraxti va

tajziyegare xodkare farsi [Introducing a treebank and
a statistical parser for Persian],” In Proceedings of the
8" Conference of Iranian Linguistics, Allame
Tabatabayi University, vol. 2, pp. 666-679, 2013.

[7] A. AleAhmad ef al, “Hamshahri: A standard
Persian text collection,” Knowledge-Based
Systems, vol. 22, no. 5, pp. 382387, 2009.

[8] H. Amiri ef al., “Investigation on a feasible corpus
for Persian POS tagging,” In Proceedings of the
12th International CSI Computer Conference,
Iran, 2007.

[9] M. Assi and M. HajiAbdolhosseini, “Grammatical
tagging of a Persian corpus,” International
Journal of Corpus Linguistics, vol. 5, no. 1, pp.
69-82, 2000.

[10] M. Bahrani ef al., “A computational grammar for
Persian based on GPSG,” Language Resources
and Evaluation, vol. 45, no. 4, pp. 387408,
2011.

[11] M. Bijankhan et al., “Lessons from building a
Persian written corpus: Peykare,” Language
Resources and Evaluation, vol. 45, no. 2, pp.
143-164, 2011.

[12] T. Brants, “TnT - A statistical part-of-speech
tagger,” In Proceedings of the Association for
Neuro-Linguistic Programming and NAACL, pp.
224-231, 2000.

[13] J. Dehdari and D. Lonsdale, “A link grammar
parser for Persian,” In Aspects of Iranian
Linguistics, S. Karimi, V. Samiian, and D. Stilo,
Eds. Cambridge Scholars Press, vol. 1, 2008.

[14] P. Denis and B. Sagot, “Coupling an annotated
corpus and a morpho-syntactic lexicon for state-
of-the-art POS tagging with less human effort,”
In Pacific Asia Conference on Language,
Information and Computation, Hong Kong,
Chine, 2009.

[15] M. Ghayoomi, “Bootstrapping the development
of an HPSG-based treebank for Persian,”
Linguistic Issues in Language Technology, vol.
7,no0. 1,2012.

[16] M. Ghayoomi, “Word clustering for Persian
statistical parsing,” Advances in Natural
Language Processing, volume 7614 of Lecture
Notes in Computer Science: JapTAL ’12:
Proceedings of the 8th International Conference
on Advances in Natural Language Processing,
Springer Berlin Heidelberg, pp. 126—137,2012.

Sobmw j0 S @3S ) ez o g 005 iz
g o oolial S 29 5l )15 oz 2 Gl pgs
350 Slloz & 55 (6l osly jlre oy poms (592 )L
S a5 oo i e gl wlass 5 )5 eslinl
Sl Sl Fan ‘sﬂjl_fﬁ G ygimmd Slglo oz y
Oliee IS 50 oy 2 sl laialej] plomil b pimon
Camasddy a3 yallo b il poasls a5l olelll
72 S e S S 05y Fuion Slellbl a5
SIS 13 ol g 1ol cute 3U Fauims ST s esls
S S (5 g DU ghe ez CodS A S

|

7-refrences x>l =Y
Sy e 1l st s 0 Sy 88 T B oz 0 ]

AYAY SYFA ao YA o oliciil; Ao “islal), sile
M. Bijankhan, “naqSe peykarechaye zabani dar
neveStane yek narmafzare rayaneyi [The role of
corpora in writing a grammar: Introducing a

software],” Iranian Journal of Linguistics, vol. 38,
pp.46-67, 2004,

S sl S Shas o Sogsaas ~.\:J53” 0l&isl Syl [v]
el pode 5 olosl oaSails 8 &bl “opolae )b b5 5o
AYAN (o)l olKiils
M. SharifiAtashgah,“toulide nimexodkare deraxtbanke
goruhhaye nahvi dar zabane farsi [Semi-automatic
Generation of Treebanks in Persian Texts]”, PhD
dissertation, University of Tehran, 2009.
0yShas 5o slaby, ey S0 5 woljgole g Y]
by (il (o alad Groges s )8 05 5ol S e
AYAY iy o8l ool 8
M.B. Sadeghzade et al, “barresiye raveShaye
mo’asser bar *amalkerde tajziyegare *amariye zabane
farsi [Study the impact of effecting methods on the
performance of a statistical parser for the Persian
language],” In Proceedings of the 3 National

Conference on Computational Linguistics, Sharif
University of Technology, Tehran, 2014.

porde ol iyt (Ko “am)b b B0l oKL ole p [¥]
AYAF (ol 5 S Slalllas g Sl
M. Assi, “PLDB: The Persian Linguistics DataBase,”

In Researchers, Institute for Humanities and Cultural
Studies, Tehran, Iran, 2005.

o b Ly S Sl el 5 il sl 7 o L o (]
Sl ¢ 5 ganalS i 00S—iils o S0 &l bl “e o peisr L9,
AYAD o  Saro

H. Faili, “estexraje esteqrayiye geramere ehtemalatiye
yek zabane tabi’i be raveSe bimorabbi [Unsupervised
Grammar Induction for a Natural Language]”, PhD

Yo 2l F oL 1Ya0 Jlo



http://dx.doi.org/10.18869/acadpub.jsdp.13.4.121
http://jsdp.rcisp.ac.ir/article-1-300-en.html

=

22 086 slaamglio )9

D

I3 53 03 A5 3 Gr9imS slaalgio ()

P

)L Yb) H S

[ Downloaded from jsdp.rcisp.ac.ir on 2025-12-12 ]

- 10.18869/acadpub.jsdp.13.4.121 ]

Yo el foladIYan Jle

International Symposium on Signal Processing
and its Applications, Sharjah, (U.A.E.), 2007.

[42] K. Toutanova and C.D. Manning, “Enriching the
knowledge sources used in a maximum entropy
part-of-speech tagger,” In Proceedings of the
Joint SIGDAT Conference on EMNLP and Very
Large Corpora, Hong Kong, pp. 6370, 2000.

X ebio JamllE 1B o5 ol Ko

“ iy Gl Ll sl
oyl ol zils 5 Y-VF Jlo yo il
SV Jlo o gy el T d

Y o=l oBiils 51 Y A Jlw jo 5 ledl sl olKisls
€l 50 and )l mlid )5 S jane A an 3840 4l B
0)90 VAT Jlo )0 (55 raizmon ad (3L (oulidri)ls
3 FRee (ol ad) 3 1) 003wl it IS
Jlo jo laol aile, (bl @ 55 0 ol aslg ol oKl
Ol5T o8l 5l (Sl sy o o &y j0 VYA
ale 5,90 gaass gloais) ol Jeasalg B o8 ol
S5k (Sl il (ol Gl Gl g ol
el G5l bl 5 920 ptilo
sl e il R, s

masood.ghayoomi@gmail.com


http://dx.doi.org/10.18869/acadpub.jsdp.13.4.121
http://jsdp.rcisp.ac.ir/article-1-300-en.html

[ 2T-21-S202 U0 JrJe-dsnidps( woiy pspeoumo( | [ TZT T dpslandpede/s988T 0T 104 ]


http://dx.doi.org/10.18869/acadpub.jsdp.13.4.121
http://jsdp.rcisp.ac.ir/article-1-300-en.html
http://www.tcpdf.org

