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Abstract

In the comprehensive scientific roadmap of our country, Iran, the promotion
of Persian language as a science language among other international science
languages is taken into consideration. One of the ways to reach this goal is
suggested as expanding the usage of the Persian language. To achieve the
goal, which can be raised in the field of Persian language policy making, it
is necessary to understand more about the linguistic content properties and
the basic concepts that are taught in the textbooks to students. The
description of these features can be considered when preparing the language
content. In this research, a corpus of textbooks from grades 1 to 6 (the
primary school period) is developed that contains around 208,000 words and
then it is annotated. These courses include Farsi, Experimental Sciences,
Social Studies and Heavenly Gifts. All the sentences of different courses are
written in plain text files, separated by grade and course, and after
normalization in the pre-processing process, they are annotated
automatically at four levels: broad transliteration, lemmatization, part-of-
speech and syntactic constituency parsing. The results of this research can
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help to know more about the content of textbooks and to be useful in the
fields of education and policy making in language planning.

Keywords: Corpus, Corpus Linguistics, Education, Policy making in
education.

1. Introduction

In the comprehensive scientific roadmap of our country, Iran, the promotion
of Persian language as a science language among other international science
languages is taken into consideration. One of the ways to reach this goal is
suggested as expanding the usage of the Persian language. To achieve the
goal, which can also be raised in the field of language policy making, it is
necessary to understand more about the basic linguistic properties taught in
the textbooks to students. Moreover, the description of these features can be
considered when preparing the language content.

Research Question(s)

1. What are the basic linguistic properties taught in the textbooks to
students?

2. Which aspects of these linguistic properties can be considered when
preparing the language content?

2. Literature Review

This paper aims at describing the linguistic properties of the primary school
textbooks. Therefore, the literature goes in different directions. We limit the
literature to Persian corpus development and its annotation at phonological,
morphological, and syntactic levels. To the best of our knowledge, Assi
(1997) developed the primary Persian corpus, called “Persian Linguistic
DataBase”. It contained contemporary Persian and Part-of-Speech (PoS)
tags (Assi and Hajiabdolhoseini, 2000). Afterwards, Ghayoomi (2004),
Daroodi et al. (2004), Bijankhan (2004), AleAhmad et al. (2009), and
Bijankhan et al. (2011), Eghbalzade et al. (2012), Sabouri (2022) and
Ghayoomi (2022) developed several corpora for Persian mostly from online
archive of news pages. The two last corpora contained more than 14 billion
of words, separately. It is possible to annotate a corpus with linguistic
information, including phonological label (Eslami et al. 2004),
lemmatization (Tashakori et 1., 2002), PoS tag (Assi and Hajiabdolhoseini,
2000), and syntactic parse tree for both constituency tree structure
(Ghayoomi, 2012) and dependency structure (Seraji et al., 2012). Among the
available corpora for Persian, the Bijankhan Corpus (Bijankhan, 2004)
contained all of these annotation levels at once. The annotations have been
done by different researchers.
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3. Method

In the school structuralism, de Saussure (1916) believed that language
contains two levels: one is “form”, and the other one is “meaning”. The
“form” which is represented by the orthography can be processed. The
syntagmatic relations of the word forms create sentences. In 1960s, the
necessity of using linguistic corpora in language studies became aware to
anyone. Natural language processing methods paved the way to process a
language automatically. This caused to process a large portion of data more
quickly than doing it manually.

To describe the linguistic properties of Persian towards language planning,
we developed a corpus of textbooks from grades 1 to 6 (the primary school
period) that contained around 208,000 words and it was annotated
automatically. The courses included Farsi, Experimental Sciences, Social
Studies, and Heavenly Gifts. All the sentences of different courses are
written in plain text files, separated by the grade and the course, and after
normalization in the pre-processing process, they are annotated
automatically at four levels: broad transliteration, lemmatization, part-of-
speech and syntactic constituency parsing.

4. Results

The results of this research can help to know more about the properties of
the textbooks’ content and to be useful in the fields of education and policy
making in language planning. We annotated the corpus phonologically
based on the lexicon developed by Eslami et al. (2004) which contained a
list of words and their relevant pronunciation. Then, we extracted the
syllable patterns according to the pronunciation. According to the statistical
information in Table 1, Grades 4 to 6 have almost equal distribution of
words’ syllables. The syllable patterns in all grades have almost equal
distribution. Moreover, the syllable patterns of the courses Farsi and
Experimental Science contain %28 of the pattern distribution; while the
courses Social Studies and Heavenly Gifts contain 24 and 20 percents of the
pattern distribution, respectively.

Table 1
Statistical Information of words’ syllables and syllable patterns
# of words’ # of CVCC # of CVC # of CV

syllables pattern pattern pattern
Grade 1 0.04 4.40 26.88 67.62
Grade 2 0.11 5.04 27.71 65.93
Grade 3 0.14 4.97 27.98 66.11
Grade 4 0.22 4.99 28.65 65.19
Grade 5 0.24 451 29.29 64.99
Grade 6 0.24 4.45 29.44 65.05

All 1 4.72 28.72 65.43
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The corpus has been PoS tagged automatically by using the Marmot toolkit
(Maller et al., 2013) trained with the Bijankhan Corpus (2004). According
to reported results in Table 2, the category “noun” contains %34 of the
lexicon and it is the most frequent word in the course Experimental Sciences.
The category “verb” stays in the second stage with %14.65 distribution. This
category has been frequently used in the Farsi course, especially in Grade 5.
It should be mentioned that the number of nouns is 2.5 times higher than
verbs and this difference exists almost in all grades.

Table 2
Statistical Information of words’ PoS tags
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The PoS tagged words were categorized into two groups, either as functional
words or content words. According to reported results in Table 3, %62 of
the lexicon of this corpus are content words and the rest, about %38,
functional words. The statistical distributions of content words are %38,
%16, %14, and %12 for Farsi, Experimental Sciences, Social Studies and
Heavenly Gifts, respectively. Grade five contains the highest percentage of
content and functional words.
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Table 3
Statistical Information of functional and content words
Grades Content Words Functional Words
Grade 1 2.67 1.52
Grade 2 7.33 4.69
Grade 3 9.09 5.46
Grade 4 13.54 8.06
Grade 5 15.15 9.16
Grade 6 14.63 8.88
All 62.42 3758

The sentences are constituently parsed and the tree depth of the sentences,
the number of internal nodes between the leaf node and the root node of the
tree, was computed. According to reported results, in Table 4, in average,
the sentences contain 29 nodes in the parse tree analysis of each sentence in
the corpus. Experimental Sciences and Social Studies have the lowest and
the highest number of grades in the corpus.

Table 4
Statistical Information of relative average tree depth
Grade 1 20.78
Grade 2 24.77
Grade 3 25.31
Grade 4 42.95
Grade 5 31.44
Grade 6 34.09
All 29.40

In addition, we extracted 50 most frequent words from the corpus and
studied which words are used in the different grades. It was found out that
some words appear in the corpus from a specific grade, such as the word
/?agar/ ‘if” that is used in conditional sentences from Grade three. We further
extracted 1000 frequent words from the corpus. It was found out that the
lexicon of the grades four to six is almost the same and the authors of the
teaching content in the textbooks put efforts to use the words in different
contexts to make them stick in the memory of the students.

5. Conclusion

This research aimed at developing a corpus from primary school textbooks
to deepen our wisdom on the content of the texts to use the knowledge in
language policy making and language teaching to move towards the goal to
make Persian as one of the science languages.
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Based on the annotations and the extracted statistics from the corpus, we
concluded that the general principles at providing the contents is minded but
double thinking is required for some issues in detail. Linguistic and lexical
complexity of the textbooks in Grade five is high and it can be transited to
Grade six. This transition causes students to learn more complex materials
by cognitive growth of students. Also, we found that 1000-word forms can
be considered as the basic lexicon of grades four to six that the students have
to learn.

Acknowledgments
This research is funded by the Institute for Cognitive Science Studies for the

project number 11243.



VEY/14/00 sl s fu b

o,

VENYATY 1 bl

ISSN: Y¥YY-YALY

VAY 100 V0¥ Ol 5 Ll PR ojled Y 6,

Isi-linguistics.ihcs.ac.ir
DOI: 10.30465/LS1.2025.47627.172

0 SLOLS Glgimo 3l Juol> 80 6,la5 om0 8,5 p ulxd
ol pies U Jol slaasly

Slalllas 5 Slasl pole olSimghy o wlidnl; sdimgsy ¢l | )
SO0 O gm0

Olpl ol ((Sam 3

Lo ol

5 Sl pole sliimssy ¢ cwlilpl; aSlimgly (6 250 (gl
O‘).i‘ ‘Jﬂ‘.‘{ “Si,.m).s Sldlas

Olnl ol (3 led pole Jle 3550l dnnio (6558 (sgamiils I Slede sl

ouS>

Slgl; ol ple ol plie o ()b 0l ool L)l 4y )5S ale gol> Al wiw o
S8 )8 by (S (O Baw nl 4 Gy syl 5 Sy caslonds o)Lal ale Mol
T sy by 4 bogs e sla s laT sl 835> )0 Wilgi o a5 Bun Cpl 4y o) gl cenloals
o SLOLS o Fhy oy Glaie cnl jlcwl 5l Gl g 5l i Sy 4 08
plae Wil oo la Sy ool WS o I (635 ol i oo 2j90] ks eatlin L o5 ljgal s
et B ol Sl odlS oy e 5l slo Sy gl cnl 50 005 513 5k e Sl Slgee s
Jolis gy ol iaslonss ()08 iz 3 g 5 00D gl 05l ST A Sga o ez L ol
5 Ll SIS 4y @B ugyo OMlex ples ool @Lo...a—l saan 5 cloxl Oldllas (pole o o )ld
Mz 5o st dml8 5o il e Sl 5 0ad )88y > sl e sla bl o (y0
slodls (w2 5 00 (55N ez (5575 (Slojl L3205 5 (5 pged Usho (slo3lay (sl el
897 59 9 45 SS (g yd Sl lyioma 5l Tdy CBLLL @ Algige (Ragly nl 5| Sl @l

Bl aehe 055> (nl 50 (6T sl g 90!

59 ] 55 6 NT Sl 3jsal (sl Sy (mlid )l w0, 103lguls


https://doi.org/10.30465/lsi.2025.47627.1727
https://orcid.org/0009-0003-6027-6586
https://orcid.org/0000-0001-6685-1332
https://orcid.org/0009-0007-6677-4382
https://orcid.org/0000-0003-3492-0115

VEOF Ol 5 5l | ¥4 oplad | Y Jle | wliiOb) 9 0Ly | VSY

Ao —)
Mol slagls oleys ple G plie jo (o Caga lyiedr (o)l L5 oKl LS|
SIS0l 515y 5 Canslosds 7 ylas [9iS ale palr did di 43 45 el egige ale
655; Cwlodds [EPUUW) ‘b)i.'.ﬁ) U”‘ Cewloalds ;0 ‘5....1)[3 QL) uo).o.mf FERV-Y U"‘ D Hduw
Cloliws lyp oaxe by g 0pdy Shge SwoYb sliwl o b 6 a8 canlw
05 Sl 5 5l A b oy 2 (F01) igaanl 5 o, 05,5 s Jgie
as J..:‘od..\.m) d.}b...u U"‘ L 9 w\of U‘)"‘ ‘SANJAJ‘ LS)W QS)l)) Lgl.{bwl.'_w )o CS“MJLQ
2l bgad g5 009 ey Plus iz Sl o)l 0L 69, Ry Wi 5 Pl
Ome o5 el gl (nlmar Yl 5 655w 69,509, 2 (o)l L) 4 by e slaclw
shal sl caload 09 Slaal 4 s 5 (o (b 59, )l Canliw (L & 12 ol

S92 S S8 1 bl s yaelip s b e cElis 4 Wilgs o a5 Sleoseds 5l SO
LS‘J" w‘oé; o)L..u‘ U] L (Y‘ 'a) \&Y aS ol ‘sula) )Lu 9 QS'L) stg;)"ﬁ )l coblls
el 5l Gy 85 a5 Sl Bl pslaer oS lid cnl slaane; (0 slenl)d
LQ)L.J 69[5‘3 A...ul.v J.._q.a Y«L{b)l.._s 65[5‘3» Al 3 6|).| A"‘?"(S‘Q o)&u U"‘ :\...ef
by Goygel 8595 50 a8 cnl Jlo Yo o (Ve 0) SOV &S« a5 cewl (>l
0 PLS L (his0l 5,50 g a5 Cuslos S lsie g wi3lo gy lisel )b L sages
5 @B pae T bYo 51 S0 calosis aiigs 30l oy coges slajls oluly
5 O390] Sgrtr Slily yo 0pd )T 5 Ty it o sl a5 el ale (S
—imlon i bl L (VYAP) o See g Kool bjsel 559> ,0 (g a8 canliw
5 oo gy e omi S Slyioe 5 (oBjge] Blaal late Sl eylae Sk gioss
@%me)beujw)mdlamdfmlom)muﬂmBoo;w)fo)ﬁc
KON

obioly cazolr 0 Gb S S A el d9d o0 I Gieghy onl 5o
bl (el b5 5l 6T oo b e sl pis B gl sloasly sy slo bS5l (o S
b3l 55Ty 5 99,5 (6,188 cenz 2 5] 5 965 B0 s )3 0,5yl (ot )58l & j50 4
Bl 51 ol 1325 1055 518 gy 90 Cond 35 (big0l (Siayaaliyy 5l (i a5

1. M. Long
2. needs analysis


https://www.sid.ir/search/paper/زبان%20فارسی/fa?page=1&sort=1&ftyp=all&fgrp=all&fyrs=all
https://www.sid.ir/search/paper/مسائل%20بدخیم/fa?page=1&sort=1&ftyp=all&fgrp=all&fyrs=all
https://www.sid.ir/search/paper/زبان%20فارسی/fa?page=1&sort=1&ftyp=all&fgrp=all&fyrs=all
https://www.sid.ir/search/paper/زبان%20ملی/fa?page=1&sort=1&ftyp=all&fgrp=all&fyrs=all

Vo | Ol,Ken 5 o058

i3k sosls siejls s ol 5l (Dl g camds slaosls 5l eoliiwl sile ¢ b 5ge]
Ll canlaid 515 4z g3 390 (owyd SOLS 5 Lols sloosls imghy ol 5 a5 cul
Lk g 4yl peplie 50k » o5 ol (Sualyy Bl 5 (S5 (0 SloOLS (Slgie
ol 60 5 e S0 )8 51 (S el JS 51 (ajgel S rizran 5 ol il

ol g0 GLOLS lgiome dgs s laase IS colil 4 S 0 Sy

Ceslodd 4 (6,185 9 (o) ldg (Sbj slae S s laply wiiles s ()l L5 !
Ol 53 39 on (GamATws dgazme wlie b slagl c52 plizmen (o)l (b 929 (0l L
o3l jaide padei o) b Sl cadangs gl slee o o FoadaS il (Cend
D9

Ogebis dus 090 e b« o ) B L5 als oL sl slo o (VYVYE 122Y) ole
JSb calos ;S agd 1) cpolae (o)l IS glake g 5 L9 (gie 5l Siie o3l
‘ubuu)...mf sals ol.i:l.: w‘o.\.w;) °)‘9 u9*-l-° Y- )1 e A ‘oli:la O"‘ Ml.:ua).».....f
RV (\Y“W sé..\...‘i 9 ‘SwLC) \))L)).g e ‘) YUGo 05)3 :&.:l.uo LSM")IS s)..oL:.o G‘”)b ).109)1.;:
Ol el 5,0 8 e g 0,5 5l (6 Lol Sledbl Zl Seiul @l ol &g Lo
ST Al siws g o ans jebay oKLl slaojly 5l oS e a5 Canl (53
9 ‘S«oLC .Iawy owss)u —— i.cw L)“L“")" l.lbo)b Sy uY}GA Cwlodls
Cewloads (et (Yoo o) (cmwadlae >l

S rteiad aslije, oo 1y (pleo,So (Ve F) (hlRen 5 6395)8 5 (YTAT) (o5
ilod ;S ags b 55kl g3l 10 3,108 sl e3ly orlen YV 5 810 slapze L i Sy

At €6 papina 5,500 plids (5 piad dslijs, 5l slo S (Y02 2) o) g ol ]
SleMbl (o S a8lol b .asles S (g5l ,lome '€ ye ob5L Gialead slo Sg ol p g oo ,S
30 0,8 sl ool ol sl oolaw! Sl (g 5ls Sore 80l PO+ 5 gz PO 4 by yo
los ygT pal 3 1, Tesledl| b 859>

Text Retrieval Conference (TREC).)
2. information retrieval



VEOY Oluol 5 ke | ¥A osled | Yo Jlo | wlidOby g 0L | Vs

Ogeles o 3992 o> b 0 S plidh (50 8,50 S (V0 V) (Lo 5 0502 o
o oSy (nl 5o iles S ags sl b5 6l ol olel ile Jae Baa L) o3l
S5 4z pas 5 og0lste oo b sanles aile oSy dut slakene 4F alonns
wily Ogelee Vo 390250 wols (pl I (Stewd (6 )grms Ashe 0 18 Slaine (ge o
Ogedn QI ol 6,l08 s 8010 (il 3l cend Csload i JS 03 A O g0
el g yiwd 33 OYAY (52 0) €2 o 8,500 pliay oy

G s Sl Canlonds Byas (V1Y) )], 0m 5 ool JLl awss a5 (S 3 8,500
(S5 salatil o 5y Joli o5hge Asho 033l )5 o Cenl Ll g 38 o5 5 428,55
anail cailag 5 @lad Gsh o oBigel celotzl ioale ouliw ((F) (s
ol Uoslopm calizes sloo )5 jo 0,y ol adoslaiwl BB jolaieds pizen (Cawlonds
Cesleid S plonil 0 S cnl 695 2 (2Bl R A cslST00ls 5 (ol

0,8 ol ailansls €Ol 6,50 Byme 4 095 idgh ;0 (Y-TY) o, g (5 500
5 B1ELL Gaekes YO+ 5l JSite a5 sl o)l B 503 e CullES VYe sgu> Lol
3yl 513 o Ken L e 5k e SLelS & ygoay b e 5,50 Cewl 03l 8, Lkee 1O

Sl S closS a1y 658 o e S 55 (1F0)) e
03ls (5 p9lanx slp by Hliwgn o 0, ol dngs sl B 0 o)l ag5 ( Swigde e
SHLLea VF p b (com> b 5 6003 ol Y (555 510,80 (n) s (hale 9 3,05 3929
Sa 38l 5 53 dg)ly oo sl b3l 6l 0y cnl casleads 555185 o3l
el ooliil 3 Gl glo iy 5 lsie ol lins

Shle Glosls cole 5 ojly (5 50mws DY gin (slojlacp « 2lgl (618 o
w2l e Ol ssre & LIS 050w a5 coslons il ola ashy

sl Pz 1Y

5 USize a5 Wlos,S ags oils 5200 o)l b F5ly Ky OYAY) o San 5 oDl
)‘ J""" )‘}"b\\ 9 (V-1 ‘c')‘)ls'“‘b 9 ul"u"'us') cs““)lé e “’)S‘.f‘& )" J""" )‘)"Mc"c
SEML! g5l 5yl el OYAY (), Ka g ,Ltdl (g 0] g0l oo )l6 yolae S 3
Cozlz 5o ksl cel o3ly daluws 5 4S5 (5 ygimd Agie o lxd il (6 lbgs O yg0 (92
podle 85l pl Llos,S a1, € o B Ll 55l Sols degerxe g imghy
ol 3 e 52 50 0SS (gl daosly cangils]



V150 | 01y Ken 5 o058

slwoslgcn -V-Y
3l oky o a8 2l (i e (s, o 39> 0 adelnl slatash 4 IS L
ozl el Sglite (oS Tgluellyne b a5 caslaisloy T obads, g505e 4 mlie
38 s g It o (V2 2 7) yo slaz 9 5505,L5w (V2 ) ()L, 5 (6,545 slo imghy
Oyge JFI silaeilsn 5 (pbada; Glee (B (V) ) GlSen g slB ez 5 (V- - A)
&slooslsn Plasl 5l eslital 4 sigly 5 5 sloghesy 4 (Jlonl b colasd S
bl a3 gl oo ewloss

dadiging § Wgwy Bis g, 5l eolaiul b wiles,S 25 (YWA+) (o g (5,505
i Wojly B350 4 caieoacl oboa

3 Selod S A o)l 0l silwellacn ln 1) labls (Vo2 #) olSle (Smse
3 S Sl loySy Tl g o eolitul godins Jour (b9 5wy olerinn (o)
350y b g odd gl (s Ojgody digay g ladialey (o pal SO daosly s,
Cowloalds 0ls 35y SV Lo

sl doe 5o eslos ;S angs (o) 0Ly silwoslacn sl Joe 93 (VTAR) 3415538
S0 5l pes Jaw 5o g el Ll (Juw a5 canloads eolanul Togase lo,l38 il
sl sy oo 45 Celods 0ol T s

Ol oo oo 5 eoliiul L aS wiles S g |y ()5l &egomma (Y2 V) o, Sad 90,8 e
Ol eomizen 13,5 ikl (o)l ol g b leSan b s jgtus 4 g L) e
dsie ISz 5 Sy Sl esilasslocn «SSYly a5 momad Ul I3
Y U PRP-SPVORR

G teion 3,50 5l T Cgsleasles 5 caal-N Zlsell b (Y1) o) Ken 5 iils
Lilos,S angs Sledbl bl 50 8,8 Gl | sleoslgn S oY e+ ) 5 awsl )

s 4 Omile (6 S0l sl gy 5l eslawl b wles )7 5 (VYY) ), 9 (sobL
e slp sl glls a5 oladigins 9 baigus 3 (g, ol jo 35310, gilwellgcy
aoz sosly 8590y (8L (gl i canlol Ho g o colainl conl 4y 5l agas 83l
clos )5 oolawl ceace ASLE S

1. stemming

2. lemmatization

3. finite state automata
4, decision tree

5. indexing



VEOF Olol 5 ke | ¥R oslad | Y Jle | wlidOby g 0Ly | Vs

Slr ol 5g wloo S (ow)lb 5o Sliaty, &g 4y pldl (V- 2) Tiggglo 5 ' Sa¥go
Klos,S solawl Sledb!l oL 5L

OTAY) 55 02 ot 5,50 Wl Conlonid 330 (g1l yogs Al b 5y ;0 (VWAA) soged
Sleoslacr Liggal gl eomliansds 5518 5l o g Jules (g5lwoslg p dimoasld & g0 |,
oles soliul _toile s S0l s ciiee s L]

Sagimd SV 9o (Jmmz y V=Y
bwgi Bostans &ygot o)l Gl 5o olls (Siamz n Gl O gl ey ool
el (VA0) T5gd bwgs ead Byme Jao LB jo0 (Voo o) cmsdloe Sl g cole
NV cole) )8 b solo oL cols 3l g 00,5 B canz p Y Lol Liiilonds
cailes S eolazwl (VYYF

e hags gl 50 (Voo V) plles 5 omal 9 (V2 07) (L) Sen 5 (Lo
OAF Gyl a5 (VWWAY) ol o0 8,50 b 1) 095 Jaw g 00,5 eslaal Tariin oYl
lesls g0l ol oy

OF 5 00,8 eslinal (Yo v 73230 & G0l Gzt 1 (V0 V) oo 5 (8,89
ilosls Bisel > 08, L

Sl 1y 55 oo 08lital (30 ol 51 45 oS 5 gy Ko (V0 A) (06 5 9,3 s
5,55 5l g 009 oz p YO Loyl 0od B yae slocanx p sl ailes,S glal G
Slos )5 soliiwl 395 idgh sl (Voo ¢ o) Ken g aexl 1) (5 pocinon

(e onl 4o Cwlos S ad i p lp Pre Sl SG (VYAP) (e
il EalS ez s V00 dy ez OAF 5 G 8,5 (e oloss

o3y Gijsel Qi e 85 by Sl )lre Gy Qi S 5 (V) (o2
Canslod " ooliisl g8 (ke (i sl 0T 5l

1. L. Dolamic

2.J. Savoy

3. H. Schiitze

4. maximum likelihood estimation
5. TnT

6. T. Brants



VeV | O1yKen 5 o058

Sz g sl (Yoo Q (26815 VMo) Yg_J.c Slols 51 (Y-VY)) o), ‘Qefl)'
Gazg bl 0B oz 5 ) 09zee Gz Ghegh ol jo Ll ailes S colinl
loals sy LS

moe Rl o S Gl GGl gy Glge b (sBagh 50 (VTAR) 30l (e
IR i g adlllae 5550 1) T€eany iz Jlpl €aylb j0 oIS Glizl 4 20
ewlosls

Slp 1y ooy, S€al>osl ey w68l 5l eolatul L (Yo VY) o Ked 5 (o
51 S Loy )5S 5l atass ol ilools slgiig Yo TS b (o)l sloosly (6,18 oz
J> slr Gl plyear 3 gladle js caslad 5 alodl ool Slogrge (ore L8,
5 a8 Tlaaz jse Sl (siluatngy Cwslaid,S 18 az g 050 (xkidinld g oz Pl
Loty 5501 ! 51 (S Cunslonds 4385 pledl oy (6 )liSas 18 5 loaz 50 (g9 )3,
ST IR IV PRS- SURP-SPVOWIIRLIN JV-PRpP-S KU SUSUWE SRR Co) [T RS SR- P TR P SR
a8l Cawd doy0 ARIAY Cdo 4 s,

5 € Sbom JEDl 6 pSoby Jow ol eslatwl b (Y-YY) o, Sen g (559,90
Dl )b gy5ws OVghe BOcanzp 4 Nodbodud iigel il sle Joe
8 Sb5 L lee 4lis 5380 (6l GLj Lo (Sl bl slaosls Sl epizmon
5 51 ol ooliul L35 550 am (gl Sy ol 51 b wilazslo ez clanl; sbe o
izman o lulid oyl @ wlie glapl; «SHBL 5 zole,S ol 50 (ol il
Cawloads solazw! Slulus! Jodoo gl cw, BB @ alice oLy VY Sledbl 51 gl pl o

G970 & yi -F-Y
& 520 cslojle &5 10 090 oo e Snly g (slojle Al 90 4y O ez (956 &
cSle jews b gulais a5 00 5 o &l oSlealids losle slacs o & jg0as 5950
Lsi..m.t‘} S Hgods ‘_gjiu :\.:)JU L(;H..u‘s ‘55.7u a.‘).?u B ] (\ ﬂOV) qu;im.nl} ‘_g‘o)Lw

. B. Sigot

. Melt

. P. Denis

. https://www.roshan-ai.ir/hazm/docs/index.html
. Swarm Intelligence

. Ant colony optimization

. Cross-lingual transfer learning

. pre-trained

. N. Chomsky

O©oo~NOoOUThs,WNE



VEOF Ol 5 5l | ¥4 oslad | Yo Jle | wlidOb) 9 0Ly | VSA

f\‘\OY‘) \).u.’ Ja.wy o».\.wdj‘)‘ g_;iw‘ﬁ GO 6‘)T 3o A.M..’) as OO;LSA djl)‘ L(z:o)‘j O
Sl (YAA- Y404

Sl 39 oo oolitul iile 6 xS0l p e 5,1 Ui, 5l Yaers (576 &320 o
iz 550 L3l 5l 8955 ez 2 8,8y S (23310 5 Sk Ad 5 ele (3550
COU 51 TS IRV JNPOVON LRSI SN L U ST PS

Slojlo coln jaiws oz jl> )0 alez Vo V8 slaws b glojle o550 Bols o]l
9 Cewlodds 4.».QH (Y’ \Ya,b) LSA?.J .la..uy kf“))ls 6‘)4 (\ﬁ%f ‘fgfl.w 9 VA)Yy) ul.ww
5 19y Ml (VT Sie 5 TS B psaiial Sayses Sisel sl oS ol
(VVE) W25 5 coged emlonds ool (Voo F Macas) V" oty g (V28 o), Ke
oS a5 (el 6l T 51 g 00,5 s (Soaly j5tws 4 5055 sy 1) 0,
50,8 oolazal (Yoo i) i g (Ve o ), 8a ¢ Togs) Tedle Sl

slaws b M Wlaggl 5,0 oBolor pbay o350 Bsls G (YY) o Koo g (o uo
5 (Ve 7 LlSen g 05:5) clo slo Sayso (a0l sl o 5l g 00,5 g | oz #20¢
ilos S ookl (Ve o 0 o), o H..\Jl.;ebu.{.o) \A-g_';""u“-r"

aS wiloo S ags (Sialy 550 (Bols SO K0 LW ;0 (YY) o)L, 5 Jon,

1. L. Tesniére

2. treebank

3. C. J. Pollard

4. 1. A. Sag

5. Stanford Parser
6. D. Klein

7. C.D. Manning
8. Berkeley Parser
9. S. Petrov

10. BitPar

11. H. Schmit
12.J. Kuhn

13. Malt Parser
14. J. Nivre

15. Mate

16. B. Bohnet

17. Uppsala

18. Maximum Spanning Tree (MST)
19. R. McDonald



154 | O1yKen 5 o058

aS S5 S50 Bl G cslojle jews gzl 0 (WWAS) colyldlw g bbbl
S r Sz Ghisel Gl g 00,5 4 505540 g0y 1) Cool alaz 50V OV ol
ilos S oolil (Ye +8 oo (Ko g 55%)

s [y (V) ) es g (Jomsy (Sietly 5,0 olS8ls (1FAF) o Kan 5 lins
5 o) 9ysail Sarim (isel ly T 55 00 o lojles jymws 4 ,S0g5
ilos S eolial (Vo -8 e )an 5 5,2) LSy 5 (Vo o ¥ o Siio

S wezsly -V
€S y507 mhaw S ool BB L5 slp maw 50 (VAVE) ) jgug ol Kislo Sk 4o
Cowl €laor [0 mhaw 058 oo ganald mhaw (pl o wgele b slaaslis a5 ol
Jas 5o Sl slalgl Oyge 90 ar Sbj Oge sl BLS 1 0 papbe b g oogr ol5il aS
5 Ohle iien jeme ;0 gele Glaalis (pl aiS oo lay oo jlilg o b L
D) Gl ekl &5 90 cnl (L) (b 0l 835> 50 il oo pa L] SDlex
Sldilis Ojgoa Las pp g Oyg0 o2 b wwlid oo | (ugels glaaslis ail], aslxilsl
Sogo bl sl ileyn jo 00,5 eolanul LB ably sl b wl olesl osle, LB
Dyboe 4d)S a0 ilon 0yl S (509y9 bols lyiea ge glgsl ol
OLLE el (L5510 0 v )9l (589,9 8318 w0ad 1,10 (ye s lidgl (3lo 50 &S Jlys
sols Llgieds g ogai 6, SlsT (6 ke s ypo B 4o 1, Sl slals] Gl e 45 sl S
ozl ilidee slohg) 4 Wi oo 1 (plime Djgo ols (LAl n oSl 4 (63959

23,5 2ledil )l
odndgy (Bler p ol (Byae VA7 das )3 a5 (slo Sy (wlid by Dj9p8 g Coeal
A o )lal b3 859> 50 (6 NS Canliw sl Eadse (p) ot A dedie Ceownd [0 g e
0 Sl 3y Gl 5 8,50 Sl eoliinl b et wlidi by sloiegiy Sl (sl
Slr @l 1y Ol Ol oo a5 col o pngilyl 6,15 5 5 ldish (52 ) (slasgare
0,5y £l (VAAY) e 5 "53] (V¥R e 5 g cole) 0l 13 Sl chross g Julos
@ o Soo gt (nl olol 2 3l03 5" oy Blidee laolTaus 5l g 00,5 (B |,

1. F. de Saussure
2. S. Atkins



VEOY Olol 5 ke | ¥R oplad | Y Jle | wlidOby 9 0Ly | VY

K55Sy & Gloy o & Slojea? LY e & Sl K gldige & JulS yio? glgil
Dl oo (gaiaid € Sgel i g K glatuay K glaing»

T e o 5\ Kedlyg2) ol (gm0l a5 5 b, lid ol ol Ban
B yo ( owldlsl gaojem jo S lis by Sledbl soles conl 5L5 by Sy gl (Y- VY
Sy sbre S &l ol (nlpliy 00 5 I alas 5L 8,50 o 50 025 5 Le g
Soge S n b Ol se e oBas g (LU ilon 9,80, b 0o)S o0 iz
s9e o wosly (o Laily ) (yi8L Sl g ansy pogde 4y e b s gl LB o S
) il b tien

O s LS bl (S 5 b by Bl o oS oSl (S
slaiagn ple g (ol fasS (cutle dox i daSia b (gai (wSep g LIS @
2,00 8929 zuly 0,550, aw swlid by Oldlas ;o 0,5, 5l eslawl jo el S5Ls b
05 5l sl Gromie slp g 098 o0 grlae skl 0,805 cnl 5o slie S 9,50, (L]
SleMbl (2Ll slp 0 5l 9,Sag, crl 59 10,8y 5l 48,5 2 3505, (@ t09h (oo ooliul
=5 Slats) 650 &l Cel (oS 5080, (rl oS 950, (g oedse oolitul
A F gl Ben 5 50l 2dle) (A4S s

2399790 S Ty rosi 4 Sl) Dyge 355050 jsmgm s Lol gl )
Ol lid B o5lo o0 oind U 3l sloasl (o yo lacbS slgions I Jol> (GLj 6,50
bsly 5o ol sl Sy chros 5l gl Gl b 455 (nl b lo Shs acus
o o,Lal ol 4y deade 23w )0 &S (o)l 0l @ barpe b eyaelp Slaal a4 JS
03,5 oolaul

S5 855y g -0
(OFe Sl 0 Sy dgs ) ealoslitul e o5 Jed Sl e yloae w0 Sy IS (b 5o
plaS 2 a5 315 D92y Cews (nl 5l 63,190 5 e sladiged Job (B e L]
Laz gl gte DBl Joe @8ly 10 (555 diged el T (5505 ig0d 8,150 (6 S el s
w0 LGS 5l reeh pl jo i 0500 8,50 boosls Lol Al 5,00 Bun g il
S5 865 ol o (g ,510,5 la] claasan 5 elaiz] Slalllao asle o oo ls

Dbl oo (sole Haie 559> 5 009 (com) 9 (5D (gt (]

1. D. Jurafsky
2. H. Martin
3. sampling



WA | 01 g 05

900 ez pled a5 Ceol g0 nl 4l ae 5)50y dugd jsliteas 0ol (5 yslaex
30 Golw,bus 1w g 0ul 5,508 > ool i sla LB ol SIS 4 e
a hid (5,58 > anld )0 00,5 e edlel ISz Sl (3ot Sl
50 OYl5w plpls Caloads az g sl dig (i Julds a5 OLS glgimns 5l olacond
V Jsoz Casloads a3l S oS dgs 5o ol wiile 5 Jglaz oyled (om0 sl
v Sz 50 0,50 (] .l sadans pB 3, 5l sadz! sl 6 kel Sledbl g4l
G GRS 50 45 35 se (58 cenz sl Sl 5 (6500 DY s w03l <]
Vo sl ools psgs

ouldnts pld 6,50 3l cud gzl il Sl Jous

3 o4 b 3

-~ - = 3 3 - .

ol 3, 2] = 3 =2 3

v Y q o )

Y 3 y 5 3 4 N

. S = 9 B

%) 3 ~ 9) o +

= 2\ 4
Yio¥ +/V¥ a/A- DA \YAYY YYy ayy YA £ ﬂ};
VAY | ONY U NBY L OFEAASYe A WYY FAVD vy A
YIVY <Y \RVAv4 /Y- YYO-V \YYP \YYY AYYQ ADY N
Avitd d¢ YWY N\Y fy.-f7  VFe0  YIAf YAy vy ﬂ;’;
YIVY Y- /AN Y YeVOP 40 VYO MOY Yo T}w_

%

VS eBY WWEY YO AYEFS SOF aVD YAFF yer g
ArArd /41 AA7AR! \Y ASEEY Y4y YYYYF YO-\Y Y20 N

el (SlowT bt 5 (slazar! Dladllaor la o3 cdglor 53 (b dan 5 1 elozh I ghate )



VE¥ Sl g le | ¥9 ojled | Yo Jle | wlidOb) 5 OL3 | VY

BRI PREPKY
\':_\:,—)«
Y
%
e
f/fa \IE \Y/A% <IYY  TOYOY  YAA-  YYYF O NVeeVY YYy ﬂ}’;
YIAD \lAg! RIS YA OYAYD | AVEe Y. YO 210 %&w_
YIVA <170 \YIFF IV Yavay  y-aq V#a4 ANY Y §= ;c
Y/eY VY- AWWA YO VagYs fRe | aYes | oY Y0 i “‘a
FIAA - 17Y \YN? NF VEVAYE YOA. FYAY yevay  vfo- Y,
A& Nias WA LYY FOYAY | VS | YVYY | AYOA- 9.3 _‘;;
VA IV ARV SNF 0 YFIAATEY Ay AWYAA \Y-# —}_
[NANE 17y \YIOY VY OVAYD WYY | Vagf AAQY FOA §= A
<
AR o/ VOIYA SIYY O Yavay | Vfef Yevy 04y YA “'g
/50 - I7Y \YNYA  <IYY  veveA YOPZ OYAY  vefaf  YOY. Y,
A2l +[70 \EIOY SYE 0 fYAA VADe YAR \Y-2A Yy 5;3
A\ A VAY L NE D EVSAY LYY YA-e WWAAY s 4
Yoy IFY VOIRY SYY O YYVay | gPA YR V-YYA #YF §‘ }1;
YIVE <IVY VAV - <N OFOYO | Y-¥P YAY VOY-A AY'. “\j
\Viad - [FY VONY NY O waerea IV 200F O+ 03y Yy by




WY | O g 05

N Jgas anlol
3
5 4 3
g, X 2
A 5 R
B
\IAY -1 VPIEA YO VAT YADe | YRVA V-0VF #YA :ﬂ};
YIAQ <IVY VEIPY -V YVEYY AYOY YAYA AFAY 2 —}\_
YIVY i) VWIYE <Y YePYY  \PPA YHIY ARRY\ ¢ A} §= l
AN Y AVAS SN FRADe YTYS L YYFY VYR s _33
AARS 150 VEIVY -NY arfyy frAd PYYY fAFAY YA ,
YIoN - I#Y AA/RYAIREYAR SRER VAR ARER o e IR AV24 Y- £ Y .—%;
YIA- - I7Y VYR </sA YAYOYY | YATY  fFAZ OOAAF FYFA %w_
g 3
YIfY -7 AAZACIEEYAR SRERE A ACA BRI RV A REAM A R N A FA R Yan-. 3 —’i
AR Q44 \PIPE < AY  AYAVIA L YAYD L AYAY VYYD YAYY %
YI#h QA WAY  +/-f YOAYFR  YAAY  AYYYE Y-A-F4 \FR0A Y

JStie a5 3550 (ou ;0 Gl 5l Jol 8,50y ) Jgaz 50 0ads oyl Ll ulusl
Sgi> ‘0515 oV AR Sgd> Ga.u)lé oo u.u).idu aS el 03‘90)5@ )‘)&Y'A Sgi> )‘
6‘.&0)‘5 )‘ /Y’ .)5-.\.‘> ‘saLo.mT (5L®4.|..\.m Q.u)é 9 /YY[ bjd’ ‘SCLQ.O‘ uLwJUa.a u.,)o cYV/
Ul &y o5 a3 a1 31 oot el ol ] 38 ol ol 55,5 1 31,5
S IVEIYY pomiy Bl IVYIVE ooz &l JVFIOF poms &L JAY/Y pos &l . FIY-
JORRTI ST SURPAL o SR



VEOF Oluol 5 ke | ¥R oslad | Yo Jle | wlidOb) 5 0L | VS

Alidee a9y )3 GigeS SRy onl g Sl By T agas 0 S0 slaejly Lawgte Jobo
oily ¥ ogaz il oM )3 5 03ly B Sgu> pams Ll 5o baojly Lawgie Jobo o)ls S92y
5 il ugys s SHlex Job Loite sl o3ly V¥ 3905 0,5y alaz st Job au
L dglin ;o olain] Slallla oy E3laz 45 & pe0 cl & Cansl Dglite ilis glaaly
Jsb L) alisS pole o3 Silez 5 (03l VY 390> Lawgte Jsb L) 5 5Ysb (w98 nlw
Slaize jo a5 el S ) Slo pole )0 Mo (2U5S .l (0315 VY g0 lawgin
Lol ol sl V5 Ygons Sl pole (glsioes Iy sl obisS Doz Yoane o cale
el Glie Gl 5l i @dd g e LAk g Gliee cnl 51 ST e B sl slaaly 5o
lgead S gVsb OMex (lrazd (VL golaw ;o0 &5 WS (o0 plo ahex bwgie Jobo
AU plez U ol laaly jo S o jo 09d oo oolitul (g Fodezy by slacsla
28,5 oolawl Foolw Sbj slocsle 5l ogd o
o3lg g0 ulalyy SB5lg £955 s () 2 03lgn b 03lg s g0 A g0 51 (SBT3l g9
Sly S8 Eaiie $loo3lstjp0 3l 45 pogie (a4 392 by L (gmps GBS o
o990 plo sl i slea! Oldlas wyo ;o S5l g5 . Canlonds solaiul Igome Lo

02 9 p90 sl g op s pilez 5 Jol Gladly 09 aS ple )0 )0 uSe g 0y
b o3lyc bl G5ly 95 a5 Joys ol 1) Looglajpo SISy £95 7208
P93 ol 53wl Bl (V) (p i Jol Bb )3 e3lyin ululy S5ly £555 05 YL
I8 o ol jo < /FY sae L sl plu 5 (C/FY) pow ol jo e &L (4/£0)
Gl ol o as caol asS cpl JSka Jgl Hb 0 o5ls o bl p YU G851y £45 0925 .o
oolaiwl gz o wwaz slaosly Sl oo i g 39l ol oolaw! b_slfjb @ pad 3l
SE5ly s pal g 2 g0 Gl 4 5, SETSlg £555  Jazd LL il B L S Jl> o 00 5

ERWEIVE N JU VRS RUSIWE SV

Lojly olxs Sl -1-0

Sl Bas onl lp sl laojly (ol Jelow i 9550 ools el sl 51 (So
w0,5es ol 5 alon,S oolitul (VWAY) ollKan 5 ool Loy sadiangs sbl; o155l
ol 5o oabpll pungiaS b ceslad ply plnil laosly alxe arbais g Laojly (o]
@ ol 4 e 5 05 (250 C 5V L Sgan it 5 Sgae (el als] oyl
B! 6 S az gl g (pl 5o 20,5 pl8I CVCC s CVC CV slxe slagSl 4



Wo | o0l,Ken 5 o5

aalg> 00ls musgi delol jo aS 63ly (590w Ashe (§978 nz pp (wlal calioolo aSels
wlon S adlol vg> a0 slalxe 4y bxe S

S Al 5 oyt S5 4 ol slasSl 5 Losly cslns LT it ¥ Jpa
355 |y 0,8 ;0 95290 slrosly o 5l a0 ¥ vga paw U sl slaasly .canlons

el 3l L5 028 1 ez slaauly 53 Laosly sbn (oo @595 5 Conlosls olazs
gozma 5 2o,dTF wlilaz 5 goluw jsbas picd 5 poxty sloaly yo lalxe (o @595
530 0 CV glme (o)l alme slagSl plos 5o ceslons ol | 0,80 slalne
sloaly ;o psle 5 () yo 9o 0 bilre mjes el [0 (6581 90 L anslie )0 Sl
Sldlas oy el pins 0 w0 90 b awslie o a5 sl doyo YA il b ol
Cawloass Jolis 1) 0,50 (slalxe ggomme 5l oo,0 Ve Slew! sladsan gow,0 Y cloas]

A YFIAA ¥/f- ¥ (o) JS

VEOAA YOY \YEE YYOYY ol

1 YPY 75 N \SEVY osle .
Fvaq 1aa¥ fry VY Y oazan c
so/Y YVIV 5/ ¥ 9y (o) S

VYYYA DYAY 110A VAR - ol

rFA YA-O \a 1YVAA osle

14F4 FYFY Ao VEYYA loasan &
ViVY Ya.v 122 1£10 oz

$#I1 ) YV/AA /Ay ¥ (o) S

VEVAR VI¥A 1Yay Yrovy i

VA¥OY VEVY 1108 YAVOS osle

VYVE FYFO APY 151 loagan 3
YYVAY N2 450 1A% elazs! -

I4VAR YAIZD f/a4 <IYY (o) JS



VEOY Okl 5 ke | Y9 oyled | Yol | wlidOb) 5 0L3 | Vs

N Jguz anldl
sl gl slaws slabae JS ol
CcVvC cvce <lals
VEOF) vy A \ARRAS 550
Yalal viay AQ) YOYY- pole
\Yey- baY- 9. YoYYE aas i
Ye¥YA q.Y¥f 1YY vea.y =leiz!
ATAL! Ya/va F101 -Iv¥ (=) J5
IRATY £YDA Voo Var£0 =8
\YASS WaYe yoy ARTR pole
VYASE £1¥0 Ve VATFZA loayaa 4
YYosy Ve Ay VOYF FEY =l
$0/+0 Ya/ff AL AR () J5
VYO YYAAE FPFE VVOYFA )
YYEYE FIVYD YV V- ve pole 3
SV 80F ey .50 YaovY laasan E
SYATY YAYYS FYAY ANATS =l i
£O/FY YAINY FIVY Voo (o) IS

cS}L*”°3|5C}'? -Y-b
o5 Lrwgs a5 (V210) ) 5am 5 ' Jgo bansgs oads 3520 (s Lol Joo 3l eis3lueslsi sl
E)S...s )| ‘J-.\.A u.!‘ w)},o] lej.a p.»‘o.b; oolazwl w‘o-.\.m d-ﬂ-e-' LSM")IS L}b) 6‘).: (\\‘"\/\)
le"b‘s“‘))f d».‘a Cawloadls oolaiuwl QARYY) (5‘°9"‘3 Ja.wy (\YAY) Ul>LJ>(5’ &'&LW?‘

‘Sw)lé Lg)Lwo)‘qu Ls‘)" )Ja.: 90 d)l.oT Jd.c R o, (\YaAN) (509»3 .la.w}: 0L ‘al?u‘
Cawloas el auo ;0 VAY ] slas ausy g Cowl aoys AA/-A

Glojlw & 520 g (590w OYgio (JFicunz pp —T-0
slailis 5 bejly 4 (5,500 Glcwz p Clul Joe 4 (5 )5iws DYshe (Sjcmz »
O5ly G5 Baio ()Lis oz (ol &5 K0 (l 1095 0 4185 (e S Baieo JSCiS
Ushe S)ly eslo Sy (wbi)ly 83> OLSE2g5 5l (Fp ol alor o baailis

1. T. Miller



WY OlKen 5 o058

Qo) il s (g0 Wl ed (6, IS Wl Wkiae § Wigd cad Sz p g 51T ALLS
- o0 e 1y 00 solaul sl 5,500 (g5l 8 sl &S (g laTailas K5 0g,5 Ll (Y- - F
5o Togly 8,50 59,0 eadplanl (5y5tms Vshe (IS cz (Sl (sl sl
Seoi 50 (Ve ()Sen g 30l o) 8,5 18 el of 3 colaiul 090 ot
o 6,50 leosls (YY) Lo 5 Joo lawgs ouds 8 me wi o5l S5 L oyl
ooliiwl (VYAY) (B0 o 8,50 5l e ol o590] (60 amlonds (695w (6,108 e
5l Jol> 8,50 o85ly 4 oadesls jarass (g giws SYshe Jll ¥ Jgux o cwloas
Calodds (o,155 oy slaolS
3993 )3 3,5 e 2 YL el (5555 Aghe oV Jgaz ;o 00l 5,155 s (ulul
Ol hcasloas Joli 1) cowys GlaolS 5l Jol> 6,50, ;0 sgzge 85l JS 51 YEY
Ol g el (nyidan ple uyo 0 (IS psbar g siws Agie (nl 0I5 (il oy 0
Iy pgo &, 0, )5 /AF/FO L Jad 0 )15 canlaials 1) 0 )l o piion ol L1 ;0 dlsio
B o0 5 IS sk (ggtes dgie (pl 3l iz ugye ol 5l el Ll
o 45 Cl ;53 LU L canlons solawl i dlgie ol 5l e &b ;o 5 el oy yiios
3,5 0,0 599 laasly @w)o@.)ﬁwwljw\ﬁl){Z/S AP P VG NV
L Jy ol 7Y 51 2SS ol &L 5o daie ol 0,15 o)l )8 paw &g, o adlal & >
Ol oyl el gy gl lcalonds 00938l Algae pl 0 IS 4 deass Ll o5l
Sogd oo (ul 5l @edl &l )3 g Cewl o ytin psle )0 50 (IS Heb a5 Hgws gl
5 Agie pl 08 oyl I8 e AT, jo hayy B 05 ciloald solall iy
laly 31 A ) ) oslinal anly G2 5 ol 71 51 S 03 5 sl ol
Ol OMez baee Jlisle a5 cewl (] Kl pgo 9 Jol slaasly ;o algae cpl o5 0,8
Blid B (juewd (o 0,5 g oo colaiul S (S e DMex 1 g el ool 4L g0
Lo (al s ady (nl 50 58,5 )18 0500 )18 oo U i 4 je )3 30e g iy a3 By 1
Sb slasle 5 cans Jolae plaazs olaml 5,90 ,0 OVsie cpl 5l colaiwl a5 ol
el oy po g ol 1Y 51 eS pgw U Jgl ol jo cio 05 )5 Lcl ool Laows
bl ;0 03 5 Cu i By &I BLiS (B e 0 )5 L aewlonds solaiul i Cas
3 Gogwd SYeie bl eolatwl a5 Cewl AT pl Kl a5 el 7Y 51 S laasl

1. G. Leech
2. Brown corpus



VEOY Ol g5l | ¥ ojled | Ye Jlo | wlidBly 5 0L5 | VYA

(VYo plo s Joloco iz cw)o G OLS O o 4 ISay b slecsle
) 4.]9.%0 O"‘ o).})lS &S ol O)J)ISWS )L».Mu 0)‘9.4 £y 6)—\.’ ‘4.1.094.»..» 9 ua}Lw Y o)
Sl 1V 5| S soiangs 5,500

035 519 4 cubosld yaumasi (g ygiwd WY gdo Sl ¥ Jguo

5 2y sbojly 4 ) Wojly 5 malod S (w6500 Sl ) (g)gtms Y sie
Gl ODdles bxe )b aS 05l oo FLriy u_ilf‘)"‘j L u:"‘?w lrosly aslos S s L



WA | Ol,Ken 5 o5

SRR lr ah slaosly )5 o5 b adlol dcgazme (nl 4 ojly Ko Gl o0 5 wmS oo
5 Jals 45 55, 0 15 2y ol s e 9806 45 i sloany L loe L)
ol Lg)LoT &8 ¥ Jgax o Ll azlls g oy, By wy i B dlo] B> e

Cawlodds w)‘; LQAJL’ 9 9y &&ﬁ LY L@o)b

il g 2lgie sejly g ylol @e5 :F Jgus

-I5F VIYY VYA Yo¥a gt

-1 VIEO yvay Yorg e 3
VoY YIV Y15y N2 Js

Y00 Y55 aYas 22l e

V/Eo Y/FV YooA OYFA e a
V- VIY VoY YFa) baw |
f/54 VITY avos Vavof Js

VIVY ¥ 2 FEV oyl

VIYY Y/ Y YooY Y1) asle

VD vIvF 1Y fa. . bass |
VY Vg Y.y FrYY welozzl

oIfs 4/+4 VIYFA VA1 0 Js

Y4 YIAS FOFA A+ oo

Y/F4 FIVA OVAY AFAY psle '
\/#4 Y/OA ¥o)4 OYVY laayan %
V/#4 Y/AY Yav) eV welazzl

A-§ \YIOF VEYYO YAVSA Js

\B YIv$ FYO) YAVF gt

YIYY YIVA FAYY VA oole .
AR ¥AY FY-A £014 bawe &
YIVA /%4 oS YY) elazzl

N g AIAARA V4.7V AR 4 Js



VE¥ Bl g ke | ¥4 oyled | Yo Jlo | wlidOby 5 0L3 | VA

FJgus aolol
Lf%.m}‘j — i glaeily lgime slaedly
OBl & lyxe
\IAS /4 YAYD 55 o 8
\IAS ¥/a4 YAYO SYYE osle
Y YT FEA) FEVY bose | 4
Y0 BIvE SYEY V- AQA oz
AIAA VE/PY VAEVY Yo FTE Js
YA/ Y VAIA- YYarA Y)Yy b
Velo \$/4- Y-AT) YOy o | 3
AL+ VY/EA VERVY Y0400 bass | =
AIDY VEIYE YY) YUY el 1
YV/0A £YIEY YAVAY \YAASY Js

ol OB3ls 51T (s slaosly cegomme 53 oF Jgaz 5o oud 5135 @l 4 4z g L
IYN sg0> s slaosly « B,k 5l ccanl a>g5 BB oo a5 culosls LSas 1) 0,800
it (wgy0 Gl 53 2lgtoe slaosly TPV ggazme 109t oe Joli 1 0,50 cnl O35 5
Slalllas cpsle 5 sl s |y (LVA 3505) olsiome (sloodly 0,15 e iYL oo )lb poyo
S5 ceslosls olazsl sgs a [, /NY 57V JVF (o 4 lows] o a0 5 slon|
000® 9 00,5 JB8, JS& e 4y iliSe (g0 (o2 slaojly I eolitul yo o5l >
D)l 1y o8 slaosly i (o)

Sl TVIO 1Y dg0 ccud iy ool Lb o oil g olgixe slaosly 5l oolazul 5
w0, S 31 1A g N0 sgas ey LL o cwl Sbj peols slecsls o, )8 5l S as
e a0 s ladsly Gleeyd & Sl (285 5 lgione laosly 5l Siie coos S
000 ol o Al plo e plez b (o)l g pole oys )3 lgime (BTlg 0018
g i pele ()0 5o Waodly Sl aiws (ul o p)l5 5 0 i

ol 5 i, b alez Sy 4o 0fls o Alold codbarys 5,5 970 Jalos delal o
izl 08 gl gl oS oo Al |y wtS o (23 ym0 €50 asd oMol L a5 alex
CS o Cawload 4y (VoVF) cogd lawgy a5 w8 (glojle g90 Fasio S5 L
Onle Gloe sloo,S (8L g alex o )3 @lali b G 5 00 s 5 e (slojles
G laosly Boas arozs b oS o0 dnlowe |) &350 Gae sy Ay, U o o slo 5
Sl porde (pl 4wl i dlex S350 Bas 0850 090 (o0 drulne dlex Boe Ay



WA | O1Kn 5 o 5

Gos drnloe sl el 1095 5 (6 ity (Souzm 5l abez 5 00g i Shoo slre,S &S
W S5 L o (Y)Yl cadas

2,97 |y e e (D)

Dged 2ledil O Jgax Dygoar ] aly; B S p oS o ol dlal) (le o ) Jle o
Cewl VA Jl—h—ﬂ U"‘ 3o 4.1.0.‘> (3.0.: ‘Lbo)f Slaws (’:..o.’?u u,uLw‘),a

(1) Jlio glo 3l e 55 gebames ooles3l 18 Jgo

Ay, b ojly dlold
Y (S (VP (N ™)) e
b (S (VP (VP (NP (N %)) e
o (S (VP (VP (NP (PostP *))))) B
¥ (S (VP (VP (V™) 209
v

(S (PUNC %))

@l loly Cwsload 515 7 Jgaz 0 a5 gy SSE 4 ez Gee
e Bl Jy el oS TO LY+ 56 Jg) slaly 3 SMlar a5
S5 ey Gl S 8 s sali | o8 FY b ez 3ee 3 (6l o 5 S el
seals 0,8 VY o YY) 4 Sl oo S olaw picd g iy ol o ol e (o
Iy 0,8 ¥ ogam Siulidl vals (euiS auslie SaSs Ll i g ooty sloasly S .conlazsly
Oex (S 5l ST w3 OlF e P Jgux @l wloly peites i 4l SMex 5o
Ol g el 0,5 YA Doz (soo 5 Lawgio slass il cpl olul .o)ﬂ@ Cwody |y
S i (eloizl Slalllae ()5 Sz 5 (pyeS pole ()d SMer ciliden (u9)3
Syl )18 dlex g Jobo b Liwly jo ases cplaS s lo 1) Sl o8



VY Ol 5 ole | Y8 oyl | Y Jl | el 5 0L3 | VAY

(dhos Goc) Ciy3 by G 03lg Aol :F Jous

CS ) Fas (sl &35 oz Ly, b o3ly alols
VA/AF YAty e
AV AVF) ool =
ARALA VYEAE Js
YVIYY YFEEY ol
YYIvS V\sEas ol 3
YYIY- A \§ TSN <
YEIVY oYV Of Js
Y£IOY YeseA b
YY/Pf 1YaY) ool
YO/AQ VFYAQ TOWN 3
YEINY VW e ol
YOITY SY VA Js
YAIVA YOA¥- i
YY/£4 YAYYY psle
YVIAY VAYAY e 9
AR/ Varo- el ©
£Y/20 114 - s
vE/-¥ YEAD) e
YY/TY Y&. oY ool
YY/AY YYIYO loagan [}
Y/ LRVAWN elai!
YV/FF 1 -YYOF Js
\RVAYS YisOv e b
Ya/AY VaFAQ pole
YOI YYEPY IO :11
YEIVY YEAVY welazz
AATAR AAAYY Js
VAIY- VYVEYY e
v¥-f VVFFYY o =
ARAR/ YafAY Loy an 5
YV AFAAY e 1

Ya/f- £ YYD s



VAY | 01, Kn 5 o0 5

0 350 dwoluw p wlods’ -F-Y
Cawddy aliBes slaaly aazs 5l Lol (55ls 5l aS sl 8519 50 O+ Slawi ¥ Jga>
Camloads duslie 4L o 5l Jol> LBl 555 b o E35ls cpl casloas (5,135 coaslosl
(/bf') 0)‘9 YA u.\.AL..M.)).: 3)‘5 O U"‘ OL:.A)‘ ] OAQLMJJB Jﬂ"\"" U”‘ 2 d.m.lLQ.n :\DL.”.A.) 9
S Jol Ll 03,5 (Byme il slacsly plgreas wlsi oo &5 09 S de laely ples o
w2Blo (B5lg cnl el sloojly LTy idgn o it ooy &b

Cllas 0929 sl plu ;o a5 Clls 929 oosly asly 5l can 0 a5 pl Ko &S5
SO BLal B>l gl casloads Bl dlug s 85l laasds am @ 4l G 5L
L 5l as Conl €po o 8515 (gam Jlie .awloads Ll awlun o 55lg 552 a4y pgus &L
5 o oJsl sleal jo a5 csl losly €l b ol dalin 5 S5l s52 a4 o le>
«az» 55l ;S50 Jle s o lex U pgo sloaly jo g ol by (slaosly o5 ouids
5519 .0,la5 5 15 eyl sl j0 g el o 50 0,5 1 Jol L jo o5lg i lgicas a5 ol
by 3l 5 a5 I B3ly 5 ags L 510,18 05 Jsgme Sl 0 Vaene 45 €uiy

Cewloas ulf)‘j b)|3 Pow “‘-."L’ )‘ °9r° e

Glizo gasly ;o 55lg solus yy sojlg duslio ¥ Jgu

Ys

(YD) AY7) (AN A1) A7) Y#7) Y7
\ \ \ \ \ \ \ s \
\ \ \ \ \ \ \ 1 \
\ \ \ \ \ \ \ N ¥
\ \ \ \ \ \ \ K ¥
\ \ \ \ \ \ \ 1 0
\ \ \ \ \ \ \ 5 5
\ \ \ \ \ \ \ L v
\ \ \ \ \ \ \ ol A
\ \ \ \ \ \ \ o q
\ \ \ \ \ \ \ o V.
\ \ \ \ \ \ \ &l 1



VEOY Ol g 5le | Y9 ejled | Ye Jl | wlidOby 5 GLy | VAT

Y Jaus aolsl

\ \
\ \
\ \
\ \
\ \
\ \
\ \
) \ \ \ \ \ \ b Y
) \ ) ) \ cis | Y
) \ \ \ \ \ \ ool VY
) \ \ \ \ \ \ Yy
\ \ \ \ \ Nt Y¥
) ) \ ) ) \ \ J YO
) \ \ \ \ \ ) o 2
) \ \ \ \ \ \ w 147
) \ \ \ \ \ ) S YA
) ) \ ) ) \ \ L va
) \ \ \ \ \ ) spbe | Y
) \ \ \ \ \ | s, M
) \ \ \ \ \ \ sls oYY
\ \ \ \ : : » a1
) \ \ \ \ \ \ WS T
\ ) ) \ ) 15 o
\ \ \ \ \ " 02
\ \ \ : : . oy YV
\ \ \ \ \ Su; YA
) ) ) S oM




WAS | 01y 9 g0 58

Y Jgus aolsl

\ \ \ \ oo f-.
. \ \ \ \ & A
\ \ \ g fY

\ \ \ oyl Al
\ Rees ff

\ \ \ K1 o
\ 5 \id

\ \ B fv

\ . \ 9 A

\ \ \ el fa

\ . . \ oolazul O

w05 Sbml pled (228 5 alyie sloolly o webuwy laosly 5 3Ss dallas sl
Verr g B (Vo 5l 6500 slacewd g delanyy (L28 85ly Voo Sl Cennid SO
2LV Jss slaoslynygo b S i slaosly 5 w235 4 el (2o B3l 500
P SRy @l delesy laosly sha A Jguzr )0 1w23,S oy p it slaaly
el 15 il glaasly

lizo sl ;o (LAl g (olgixe doluw o039 duslio 1A Jgu

YO 'Y \YY AN ARR 7Y Y- ]

Y. 144 Y. 144 144 Va. Y.
fag fay fas fay FAY £ .- i
1t avA v ars AAD £V Voo

(§0gdma ‘5......5.\ dLbo)‘j ch‘ 2\.11.; B “5......0.) le.ﬁo)‘j Le .'05.3].9 EMwJ; Gll.a_i wl.w‘).a
Lo i U p)lez slodsly 1o ez 5 pom 5 299 slodly 1 Glies nl ol 29250
Yoo &_)Lm:}‘ L’ ‘(5"9’“"“ LSLD")‘S L .]oy).o Emw)l)f CJL\J wLw‘)J o ] uLm.i:



VEOY Olsl 5 ke | ¥R oslad | Y Jle | wlidOb) 9 0L | VAS

el plo ys Loy bojly ol 5 99 Wogly ol 130 gl Jgl Bl wslasy 83150500
TAFIF (gl L 5o Wojly 51 ZAYIY wo3ly B0+ ay slsie (slossly Liulydl b canlas) 1Sy
aslodds 0033 dale . 2ilgize slaosly coled Lo, basl plo 15 5 pgs L o baojly 5
TAYIE age 8L AN ped L SEVID Jol BL « olyize sbaoslss s some il b
Gl ol azgs BB &S5 canlonds Jolis 1) sl s 8519 Vo v+ 5178 sg0> laasl pile g
b pslez &l 5l cosl JeoSS b jo oligeltils (G5l 8l @il U pges &l 51 a8
Oglite Sl slocdly o laosly 39 oo (B 5 cand Sl SISy 8l ol Loy ot

03,5 i jgel juils ad o b ogh oo p Sa

Gage -0
Ol 5l eoliiwl b b pislo  cwyo slaolis 51 Sb; 8,500 SO a4 (iagh opl o
e jsliws 51 oolatul el da swlS 28) cgz pladl 5 als 5l LT e g 00,8
ol lymme emled Lt 0Ly 8357 50 6, NS sl 5 L5 Giisel 8357 5o |y O (203
Jol sleasl Slew! slaaan g claixl Slalllas pgle o o )ld Calisee ugys Jolis 0,50
:LL‘>).9 \b)‘j RV Gbl.a) S)S...t :L..Q‘J 9 ool 6)3160‘? )‘U“" as Sgs QS“A""‘ W [
SYsie Geand (slojlsc « Wosly alre oS s 5 sl sl 5o (NS ez
O ygods J.’>|JA &5‘°L°" aS erJuAJ dl.o.> G a».wL?bo 9 U)LQ? &S yo 5.4).7u ‘L‘“)‘ﬁ Sy
2y plail JSse5 Sals

Slaaid, ;5 oole (b Olyie & (o) 0l &5 H9lS cole diw jluileda aaz gl
Slypas Sy Plas 5l bl waz gl puzmen g 0ad oolaiwl 3 Q! alidee oole
Jyol (omyd Slgioms 4 WS olSS )3 a5 mude) Songez (nl @ 93 00,15 55 40b 0
Cewloads ch) Lﬁo)‘j &9.’ ul.?bu‘ 9 @‘9] (_gLQ?ﬂ‘ séj.?ﬂ el )JaJ )‘ ‘9,«.790 w.a.la.u o 515
sl bl b slyime 5l pan ol LS 5 31 3525 ol (sl (oS LS 5o Lol
S S S dazmn 5 O5ly dyione p> i 51 45 oo Sy 5l (Grend (Jle sl 09h
bl aly anl 3 b lejen U oogd Jaie picd &b 4 o)lo 0529 ey &L o oS
sy 6‘9-7-"“' 30 (eiSred V- chul PoduTmy ow O 6‘93-"“’ LS)-.:QL.’. gQ‘ijJAb
590,85 (b b (B3l pleed Wl oo ol ygo Vet dgus ik U e ko slaaly
s eel 23l 503 4o b oed 1S5 3l Al aw (alisee ugys o baosls ol gl (5N
29,8



VAV | O1,Ken 5 o058

G§|.>)..\.'é 9 M y
S las ks g pele sliw lawgs MIVEY (6,50 oS L )b bl (agh (o

&lw

OB LOYAY) 0,0l (05 ¢ taiows 6 o odliude fogmme 0lKis] s 4 e o s
M-8 Gl oRisls il g o, B L5 o5 dsl Yo dcgazo K o )b L5 L5

e o S om0l s i 5 Sy S D OYAY) syama (oS0
FY-FA XA ol (o209 Jlw. swli ol

30 Omile (S0l 5l eolaiul ((AYAY) Lo e ¢ Ul 5 by oyl pocoliinle ¢yl (ol
Olpl ol bl waige 0aSidls cay 1 Sais olBisls
VY (V) O o Co e gl cole doliladsy & oS 5 hagh ol e Jalge
Ay

L B 85lg gl JBoe> olhady ), S (2> ((WYAL) Lojaesms (g g 1950 (5,55
oyl Jao oKisls ‘u//.J/}J}MKM/ LYl 6[4 oS eoide Yo degazo
.Q‘ﬁl ‘Ql)ﬁj ‘AJl.ll) (eI oaslisls

Sibes s adg» (A YAP) oolyl (5, So g tplin (skd feme ¢ gwliedle fopinmdeste olins
oledol o inlan o ylgz Yo degazo ;5 09300 g, o)l 0L ol

B u’_w)lB ULJ) eLi:L> 9 U’JLV) L;)“)‘f“"“"t"‘“"» (\f’\) éL?t..: ‘J.de.o.?" 9 ‘J.a.a”y‘ )
YY-00 :(V)YY o Lo Olefllas 4y pii &l pl oMl (50002 5L slocanlw

EETYCRIAJS IS PE o7 JEN Q) ¥ 3 D RUTSURIPEIN CHPE NI IPIN CEERUURE I (TP | SR W
yolso

30 ey by S Silecs o iojle o, (WYAP) el (olo, Blio g syl ( olblhb
Ay i olilly swlilnly Lo Ginlas oo ylpz> Yo degazme (o Klojle Hgiwo
PV-FY o o)l

oS ogwr OYlde degamme K ow B Ly lrosls oSLY L(OYVE) bhas (oole

4G Bl oS s ey ol sbeesls sy OVFRE) sopen goid 5 ¢ ilas (ole
IV N (o, Aoy pi5 g, Ko wlidnl) o Siuleo s OYldo degazs



VEOY Olol 5 5l | ¥4 oplad | Yo Jle | wlidOb) 9 Ob) | VAA

4 gonn .«u;’?-)l."> ub}a"w)b LS‘)'? 6‘0)10 @)M 9 43‘)|» (YY) 0y ‘u;")" 9 chua.oa.a ssaaLc
YAV G DVF-0+0 (pgs ol (Lblb aadle olSails Yl

solotacns gl sl 5o s 1 ol le iy mor sl e Sy sl Sl
leiol slogiagny 4 i KAl fanghy 6,50 1 paass (Fie 5,5 S (S (1F0 )
A=YV (YO dobr

10 oS hial & asez il o oo il oSl ey, (VFAR) sl 35l Sle
MV e=R0 (VO e helr wlisyl; sleyieg g ap i K o)

ol ol isel doli_tagsy «pli50l o) L (oagae b3l g1 (VYY) aildl (58
NYA-2N (O U5 )68 0

e 0t sl OIS slil 55 tlyiples] 5 Tz s VPAD) sl 5
Ol by 5 3 0aSails (ool (gaio oladls )l (wlbid 5 Al bl ()6 L)
ol

2l b8 sl bl o, B8 Gl UL s 0 o5l (i (OTAY) Sgmcs (050
55 e ol asly e oodbl ol;T olSiils

Doy O Ylo degazo K w8 13 (6 kel s dioaeld (g 5Lwoslgry 5 1D L(VYAA) Sgane ¢ cogud
ok s 2510l Bl (bl (Lo piulen

OlesaS Judoi 1 g8 (5,05 555 5,50 50 dig)ls ppe jlSle L5, (VF)) Sgris (058
XV TN il 5 b s € Slsimn s e olos Foron bl 5 o5
o

o o8y Sl 2 izl 6053 liple) 5 ST ez ptenes (VYAP) (G340 o Gomne
Olpl ol bl caSails (tais g ple olRisls ol )l glils )15 4ol L . oo, 8 L5

AleAhmad, A.; Amiri, H.; Darrudi, E.; Rahgozar, M.; and Oroumchian, F. (2009).
“Hamshahri: A standard Persian text collection”. Knowledge- Based Systems,
22, 382-387.

Amiri, H.; Hojjat, H.; and Oroumchian, F. (2007). “Investigation on a Feasible
Corpus for Persian POS Tagging”. In Proceedings of the 12th International CSI
Computer Conference, Iran.

Assi, M. (1997). “Farsi linguistic database (FLDB)”. International Journal of
Lexicography, 10(3): 5.

Assi, M.; and HajiAbdolhosseini, M. (2000). “Grammatical tagging of a Persian
corpus”. International Journal of Corpus Linguistics, 5(1):69-82.

Atkins, S.; Clear, J.; and Ostler, N. (1992). “Corpus design criteria”. Literary and
Linguistic Computing, 7(1), 1-16.

Bijankhan, M.; Sheykhzadegan, J.; Bahrani, M.; and Ghayoomi, M. (2011).
“Lessons from building a Persian written corpus: Peykare”, Language Resources
and Evaluation, 45: 143-164.



WAL O1yKen 5 o058

Bohnet, B. (2009). “Efficient parsing of syntactic and semantic dependency
structures”. In Proceedings of the 13th Conference on Computational Natural
Language Learning: Shared Task, pp: 67—72, Stroudsburg, PA, USA.

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

Chomsky, N. (1957). Syntactic Structures. The Hague: Mouton.

Danesh, M.; Minaei, B.; and Kashefi, O. (2011). “Challenging massive information
retrieval in Persian”. International Journal of Information and Education
Technology, Vol. 1, No. 3.

Darrudi, E.; Hejazi, M.R.; and Oroumchian, F. (2004). “Assessment of a modern
Farsi corpus”. In Proceedings of the 2nd Workshop on Information Technology
and its Disciplines, pp: 73-77, Kish Island, Iran.

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

de Saussure, F. (1916). Cours de Linguistique Generale, Lausanne, Paris: Payot.

Dolamic, L.; and Savoy, J. (2009). “Persian language, Is stemming efficient?”. In
Proceedings of the 20th International Conference on Database and Expert
Systems Applications, eds. Tjoa, A. M. and Wagner, R.; IEEE Computer Society,
pp. 388-392.

Eghbalzadeh, H.; Hosseini, B.; Khadivi, S.; and Khodabakhsh, A. (2012).
“Persica: A Persian corpus for multipurpose text mining and natural language
processing”. In Proceedings of the 6th International Symposium on
Telecommunications. IEEE. Tehran.

Ghayoomi, M. (2012a). “Bootstrapping the development of an HPSG-based
treebank for Persian”. Linguistic Issues in Language Technology, CSLI
Publications, 7 (19).

Ghayoomi, M. (2012b). “From grammar rule extraction to treebanking: A
bootstrapping approach”. In Proceedings of the 8th International Conference on
Language Resources and Evaluation, pp:1912-1919, Istanbul, Turkey.

Ghayoomi, M. (2014). From HPSG-based Persian Treebanking to Parsing:
Machine Learning for Data Annotation. PhD Dissertation. Freie Universitét
Berlin, Berlin, Germany.

Ghayoomi, M.; and Kuhn, J. (2014). “Converting an HPSG-based treebank into its
parallel dependency-based treebank”. In Proceedings of the 9th International
Conference on Language Resources and Evaluation, pp. 802—809, Reykjavik,
Iceland.

Jadidinejad, A.; Mahmoudi, F.; and Dehdari, J. (2010). “Evaluation of Perstem: A
simple and efficient stemming algorithm for Persian”. In Proceedings of the
Multilingual Information Access Evaluation I. Text Retrieval Experiments, eds.
Peters, C.; Nunzio, G. D.; Kurimo, M.; Mandl, T.; Mostefa, D.; Pefias, A.; and
Roda, G.; Heidelberg, Germany: Springer, vol. 6241 of Lecture Notes in
Computer Science, pp. 98-101.



VEOF Ol 5 ke | ¥4 oplad | Y Jle | wlidOb) 9 0Ly | V4

Jurafsky, D.; and Martin, H. (2023). Speech and Language Processing: An
Introduction to Natural Language Processing, Computational Linguistics, and
Speech Recognition,
https://web.stanford.edu/~jurafsky/slp3/ed3book.pdf.

Klein, D.; and Manning, C.D. (2003). “Accurate unlexicalized parsing”. In
Proceedings of the 41st Meeting of the Association for Computational
Linguistics, pp. 423-430.

Leech, G. (2004). “Adding linguistic annotation,” chapter 2, Edited by Wynne, M.,
Developing Linguistic Corpora: A Guide to Good Practice. AHDS. Literature,
Languages and Linguistics. The Oxford Text Archive.

Long, M. H. (2005). Second Language Needs Analysis. Cambridge: Cambridge
University Press.

McDonald, R.; Pereira, F.; Ribarov, K.; and Haji¢, J. (2005). “Non-Projective
dependency parsing using spanning tree algorithms”. In Proceedings of Human
Language Technology Conference and Conference on Empirical Methods in
Natural Language Processing, pp: 523-530, Vancouver, British Columbia,
Canada. Association for Computational Linguistics.

Mokhtaripour, A.; and Jahanpour, S. (2006). “Introduction to a new Farsi stemmer”.
In Proceedings of the 15th ACM International Conference on Information and
Knowledge Management, pp. 826-827, New York, NY, USA: ACM.

Mohammadi, A.; Hajiaghajani, S.; and Bahrani, M. (2023). “ACO-tagger: A novel
method for part-of-speech tagging using Ant Colony optimization”. ArXiv:
2303.16760. Cornell University.

Mollanorozy, S.; Tanti, M.; and Nissim, M. (2023). “Cross-lingual transfer learning

with Persian”. In Proceedings of the 5th Workshop on Research in
Computational Linguistic Typology and Multilingual Natural Language
Processing, pp 89-95.

MosaviMiangah, T. (2006). “Automatic lemmatization of Persian words”. Journal
of Quantitative Linguistics, 13, 1-15.

Miiller, T.; Cotterell, R.; Fraser, A.; and Schiitze, H. (2015). “Joint lemmatization
and morphological tagging with Lemming”. In Proceedings of the 2015
Conference on Empirical Methods in Natural Language Processing, Lisbon,
Portugal: Association for Computational Linguistics, pp. 2268-2274.

Miiller, T.; Schmid, H.; and Schiitze, H. (2013). “Efficient higher-order CRFs for
morphological tagging”. In Proceedings of the 2013 Conference on Empirical
Methods in Natural Language Processing, Seattle, Washington, USA:
Association for Computational Linguistics, pp. 322—-332.

Nivre, J.; Hall, J.; and Nilsson, J. (2006). “Maltparser: A data-driven parser
generator for dependency parsing”. In Proceedings of the 15th International
Conference on Language Resources and Evaluation, Genoa, Italy, pp: 2216-
2219.

Oroumchian, F.; Tasharofi, S.; Amiri, H.; Hojjat, H.; and Raja, F. (2006). Creating
a Feasible Corpus for Persian POS Tagging, Technical Report TR3/06,
University of Wollongong in Dubai.


https://web.stanford.edu/~jurafsky/slp3/ed3book.pdf

VA | OlKen 5 o058

Petrov, S.; Barrett, L.; Thibaux, R.; and Klein, D. (2006). “Learning accurate,
compact, and interpretable tree annotation”. In Proceedings of the 21st
International Conference on Computational Linguistics and Association for
Computational Linguistics, pp. 433-440.

Pollard, C. J.; and Sag, I. A. (1994). Head-Driven Phrase Structure Grammar.
Chicago: University of Chicago Press.

Rasooli, M. S.; Kouhestani, M.; and Moloodi, A. (2013). “Development of a Persian
syntactic dependency treebank”. In Proceedings of the HLT Conference of the
NAACL, pp. 306-314, Atlanta, Georgia.

Sabouri, S.; Rahmati, E.; Gooran, S.; and Sameti, H. (2022) “Naab: A ready-to-use
plug-and-play corpus for Farsi”. In arXiv:2208.13486v1, Cornell University.
Sagot, B.; Walther, G.; Faghiri, P.; and Samvelian, P. (2011). “A new
morphological lexicon and a POS tagger for the Persian Language”. In

International Conference in Iranian Linguistics, Uppsala, Sweden.

Schmit, H. (2004). “Efficient parsing of highly ambiguous context-free grammars
with bit vectors”. In Proceedings of the 20th International conference on
Computational Linguistics. Geneva, Switzerland.

Schiitze, H. (1995). “Distributional part-of-speech tagging”. In Proceedings of the
7th Conference on European Chapter of the Association for Computational
Linguistics, pp: 141-148. Morgan Kaufmann Publishers Inc.

Seraji, M. (2011). “A statistical part-of-speech tagger for Persian”. In Proceedings
of the 18th Nordic Conference of Computational Linguistics NODALIDA, pp.
340-343, Riga, Latvia.

Seraji, M.; Megyesi, B.; and Nivre, J. (2012). “Bootstrapping a Persian dependency
treebank”. Linguistic Issues in Language Technology, 7(18).

Shamsfard, M.; and Fadaee, H. (2008). “A hybrid morphology-based POS tagger
for Persian”. In Proceedings of the 6th International Conference on Language
Resources and Evaluation, eds. Calzolari, N.; Choukri, K.; Maegaard, B.;
Mariani, J.; Odjik, J.; Piperidis, S.; and Tapias, D.; Marrakech, Morocco:
European Language Resources Association.

Shamsfard, M.; Jafari, H.S.; and Ilbeygi, M. (2010). “STeP-1: A set of fundamental
tools for Persian text processing”. In Proceedings of the 7th International
Conference on Language Resources and Evaluation, pp: 859-865, Valletta,
Malta.

Sharifloo, A.; and Shamsfard, M. (2008). “A bottom up approach to Persian
stemming”. In Proceedings of the 3rd International Joint Conference on Natural
Language Processing, pp. 583-588.

Tashakori, M.; Meybodi, M. R.; and Oroumchian, F. (2002). “Bon: The Persian
stemmer”. In Proceedings of the 1st EuroAsian Conference on Information and
Communication Technology, pp. 487-494, London, UK, UK: Springer-Verlag.

Tasharofi, S.; Raja, F.; Oroumchian, F.; and Rahgozar, M. (2007). “Evaluation of
statistical part of speech tagging of Persian text”. In Proceedings of the
International Symposium on Signal Processing and its Applications, Sharjah,
(U.AE).

Tesniére, L. (1953). Esquisse d'une syntaxe structural. Paris: Librairie C.
Klincksieck.



VEOY Ol g5l | ¥ ojled | Ye Jle | wlaBly 5 0L5 | VA

Tesniére, L. (1959). Eléments de syntaxe structural. Paris: Librairie C. Klincksieck.
Tesniére, L. (1980). Grundziige der strukturalen Syntax. Stuttgart: Klett-Cotta.
Translated by Ulrich Engel.

5l ol 8ai g 88z 38 Sy Ll ((VF-Y) placl c Slede 5 pldl o dlo gras ¢ so5.8 i ol 4 Sl
NAY VOO (Y)Y o wlesyly 5 b sl o2l b ol slaasly ow)s oS glgise
doi: 10.30465/L.S1.2025.47627.172



