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Abstract— Persian is an lIranian language within the Indo-
Iranian branch of the Indo-European languages which is one
of the major languages in the Heart Land (Middle East).
Nevertheless, there are proportionately few studies on retrieval
and analyses of Persian documents. In this case, suitable
resources for Persian are becoming a vital necessity for the
progress of language engineering researches. In this paper we
tried to make a Persian Verb Collection -as a linguistic
resource- which is needed in some NLP researches like verb
and sentence detection, POS tagging, Lexicography and etc.
We used a generative approach for building this collection
from Persian Stems by Verbal Structures.
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l. INTRODUCTION

Persian is spoken today primarily in Iran, Afghanistan
and Tajikistan, but was historically a more widely
understood language in an area ranging from the Heart Land
(Middle East) to India. Significant populations of speakers in
other Persian Gulf countries as well as large communities
around the World. Nevertheless, there are proportionately
few available linguistic resources for thirsty researchers.

There are many articles about verb morphology in some
languages like [1, 2, 3, 4, 5, 6, 7]. Karine Megerdoomian
described Persian morphology in [8].

The richly inflected morphological system of Old Iranian
has been drastically reduced in Persian. The language has no
grammatical gender or articles, but person and number
distinctions are maintained. Nouns are marked for
specificity: there is one marker in the singular and two in the
plural. Objects of transitive verbs are marked by a suffix.
The morphological features of Arabic words are preserved in
loans. Verbs are formed using one of two basic stems,
present and past; aspect is as important as tense: all verbs are
marked as perfective and imperfective. The latter is marked
by means of prefixation. Both perfective and imperfective
verb forms appear in three tenses: present, past and
inferential past. The language has an aorist (a type of past
tense), and has three moods: indicative, subjunctive,
counterfactual. Passive is formed with the verb “to become”,
and is not allowed with specified agents. Verbs agree with
the subject in person and number. Persian verbs are normally
compounds consisting of a noun and a verb.

Although some articles [9, 10, 11, 12] are dedicated to
Persian verbs, but there is no any equivalent verb specific

available resource in Persian. In this paper we tried to build a
large Persian Verb Collection as a linguistic resource with a
generative approach. Section Il presents some background
concepts about Persian verbs and their inflection system.
Section 11 is dedicated to our solution for extracting stems
and generating verbs from them with described formulation.
Appendix | shows a brief view of our verb generation
structure.

Il.  BACKGROUND CONCEPTS

A. Persian Verbs

Persian is an ancient language of Indo-European family.
You can find many grammatical similarities between Persian
and the other languages of this family. However, Persian is
similar more to its coeval languages like Latin than to
relatively newer languages. Persian has a SOV word order:
normal sentences are structured Subject-preposition-Object-
Verb. If the object is specific, then the order is "(S) (O +
"ra") (PP) V". Persian is a pro-drop language, thus the
subject is optional. The object marker rd () is used to
indicate specific direct objects in simple sentences [13].
However, Persian can have relatively free word order, often
called "scrambling”. This scrambling characteristic has
allowed Persian a high degree of flexibility for versification
and rhyming. Although this is not so strict in the colloquial
usage of the language, the verb is usually the last element in
a Persian sentence.

Indo-European languages usually inflect verbs for several
grammatical categories in complex paradigms, although
some, like English, have simplified verb conjugation to a
large extent. Verbs are probably the most complex topic in
the Persian grammar, although (not surprisingly) they work a
lot like verbs in many other Indo-European languages, and
not like e.g. Arabic verbs at all. Persian verbs are conjugated
for each person, so they have three forms for the singular
(1st, 2nd, 3rd) and three forms for the plural (1st, 2nd, 3rd) in
all tenses (excepting in the Imperative mood, where only the
2nd person singular and 2nd person plural are present).
Because of that, personal pronouns are not usually necessary,
except for clarification or special emphasis. Persian
conjugation does not reflect gender, though.

Persian verbs are conjugated for both aspect and tense.
Aspect consists of perfective and imperfective forms; tenses
consist of present, past and reported past. The verbal system
comprises four moods: indicative, subjunctive, conditional



and imperative. The full conjugation system is based on two
different stems, the present stem and the past stem. Like
English, Persian has affixitive morphology. In other words,
suffixes and prefixes are concatenated to Persian words to
modify the meaning. Persian verbs are modified more
extensively than English verbs. Persian verbs vary form
according to tense, person, negation, and mood. Therefore, a
given verb may have scores of variations. [12]

B. Persian Verbal Inflection

The inflectional system for the Persian verbs consists of
simple forms and compound forms; the latter are forms that
require an auxiliary verb. The simple forms are divided into
two groups according to the stem they use in their
formation: the tenses that use the Present Stem and those
formed on the Past (or Aorist) Stem. The Present Stem
needs to be specified in the lexicon since it cannot be
derived, while the Past Stem is easily derivable from the
infinitival form of the verb. The citation form for the verb is
the infinitive.

In addition to the verb stems, the following elements also
participate in the formation of the verbal inflectional system
in Persian [14]:

oPrefixes: the imperfective prefix mee (=) and the

morpheme b (<) or bee, which characterizes the
subjunctive and the imperative. Negation is marked
by the n (o) or m (@) or nee prefix.

ePersonal Inflections: present, past and imperative

personal inflections are used in conjugating the
Persian verb. All verb forms are marked for person
and number.

oSuffixes: the suffix and e marks the present participle
ending and e (written h) () is used to form the past
participle.
eCausation morpheme: causatives are obtained by
adding the affix &n (o) or ani () to the end of the
Present Stem of the verb. Personal inflections and
suffixes can then be attached to the Causative
Present Stem to derive all verbal forms for the
causative construction.
eAuxiliaries: Persian conjugation uses a number of
auxiliaries in the compound forms. The enclitic
form of the auxiliary budan (be) (¢2) is the one
used in the formation of the perfect forms of all
verbs. The verb khastan (want) (ciwl s3) is used as
an auxiliary in forming the future tenses. The
auxiliary shodan (become) (023) forms the passive
constructions.
The complete inflectional system can be obtained by the
various combinations of these elements as shown in
Appendix .

I1l.  OUR APPROACH

As we mentioned, in Persian, each verb has two stems:
Past and Present. By knowing these two stems of a given
verb, we can conjugate it. Among the simple verbs, the

tenses that are formed using the Present Stem are the
present, the simple subjunctive, the imperative and the
present participle. On the Past Stem are formed the preterit,
the imperfect, the past participle. Among the compound
forms, the future is formed on the Past Stem. All the other
compound forms are based on the past participle.

The Past Stem always obtains regularly by removing -an
from the infinitive e.g. (<)) raftan (to go) = raft (<d).
There isn't such a rule for obtaining the present stem of
verbs but they can be classified into subgroups whose
Present Stem is obtained according to a regular pattern with
no or few exceptions. However, a verb whether regular or
irregular has one and only one Present Stem for all persons.
Therefore, as opposed to languages like French, Italian and
Spanish, Persian does not have irregular verb conjugations.
The past participle forms by replacing the infinitive suffix (-
an) with -e. In other words, by adding -e to the Past Stem
e.g. (U®)) raftan = rafte («3)).

Obtaining the Present Stem is tricky, though. There are
some guidelines, such as dropping the endings (u2+) -idan,
(o) -adan, (ciw) -(e)stan etc., but there are so many
exceptions and irregularities that it is usually easier just to
learn the present indicative by heart and derive the present
stem directly from it (by dropping both the prefix and the
suffix).

Making of the Persian Verb Collection includes two main
steps: colleting stems and conjugating them through the
structure. Finally, we discussed about disambiguation of
generated verbs and availability of this collection.

A. Collecting Stems

In this step we tried to gather stems with two methods:
grabbing stems from available dictionaries and extracting
verbs from some prominent Persian corpuses.

According to Dr. Bateni [15] Persian language has 277
simple verbs which some of them are deprecated in today’s
writing and speaking. Among them 115 verbs are common in
both modern writing and speaking. About 150-200 verbs
estimated as Persian Live Verbs with respect to less frequent
modern spoken verbs but still usable in modern writing. On
the other hand, compound verbs have an infinite nature.

1) Grabbing Stems from Persian Verb Dictionaries: We
grabbed 297 simple verbs and 992 compound verbs from an
online Persian verb list for an online course developed by
National Middle East language resource centre of Brigham
Young University". Then we used Jahanshiry’s” online PVC
(Persian Verb Conjugator) to stem grabbed verbs.

2) Extracting Stems from Corpus: We tried to use large
available Persian corpuses as a resource to collect more
Verbs. Hence, we processed Bijankhan [16], Hamshahri
[17] and TebCorp® [18] collections for this reason. Among
them Bijankhan is a tagged collection and has no need to
verb detection. For detecting verbs in Hamshahri and

! http://sartre2.byu.edu/persian/courses/PRS506/PVClist.html
2 http://wwwv.jahanshiri.ir
% http://tebcorp.sourceforge.net



TebCorp we matched 554 patterns of all forms of cojugated
verbal structure which some of them shown in appendix |
with this collections. In this step 663 distinct stems were
detected from more than 75,727 verbs which about 53,000
were duplicated. Finally 58 new stems (in spite of verbs
acquired from previous step) were acquired from these
COrpuses.

B. Conjugating Verbs using Structures

In this step, each acquired stem from previous steps will
generate variety of verbs with Persian verbal inflection

Pronoun
Tense

[ Past Participle
<>

Imperfective

Progressive

Present Stem -

Aspect

system by language specific structures. As appendix | shows,
in brief view, we collect 89 structure with 554 conjugated
forms for Persian verbs. Figure | demonstrates a detailed
view of Persian verb conjugation variables in Persian Verb
Collection. Combination of these variables with predefined
structures using large list of acquired stems (about 1300
infinitives) were made a very large collection of Persian
verbs.

Finally, in its first version, Persian Verb Collection was
contained more than 860,000 conjugated verbs with this
generative approach.

Polarity
Past Stem

Person
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FIGURE I. PERSIAN VERB CONJUGATION VARIABLES IN PERSIAN VERB COLLECTION



<Verb>
<Conjugate ></ Conjugate>
<Infinitive></ Infinitive>
<Transcription></ Transcription>
<Past_Stem></ Past_Stem>
<Present_Stem></ Present_Stem>
<Past_Participle></ Past_Participle>
<Number></ Number>
<Person></ Person>
<Polarity></ Polarity>
<Pronoun></ Pronoun>
<Tense></ Tense>
<Mood></ Mood>
<Aspect></ Aspect>
<Voice></ Voice>

</Verb>

FIGURE Il. STRUCTURE OF XML DISTRIBUTION

C. Verb Disambigution and Translation

The Persian language has six vowel phonemes and
twenty-three consonant phonemes. Because the Perso-
Arabic script is an abjad writing system (with a consonant-
heavy inventory of letters), many distinct words in standard
Persian can have identical spellings, with widely varying
pronunciations that differ in their (unwritten) vowel sounds
which can make ambiguity in our verb collection.

We made Transcription of each verb to disambiguate
identical spelling verbs in our collection. Transcriptions of
Persian attempt to straightforwardly represent Persian
phonology in the Roman alphabet, without requiring a close
or reversible correspondence with the Perso-Arabic script,
and also without requiring a close correspondence to
English-language phonetic values of Roman letters.

Moreover, to clearly define each verb, English
translation of infinitives were included in Persian Verb
Collection.

D. Persian Verb Collection Advantage and Availability

Even though major Persian corpuses contain a lot of
conjugated verbs but they together have lesser verbs than the
Persian Verb Collection Because of sparseness in their
conjugation. Moreover, Persian Verb Collection consists of
more stems gathered from other resources. Table | shows
comparison of the Persian Verb Collection with major Persian
Ccorpuses.

Persian Verb Collection® was distributed as a XML file
and a MySQL dump file. XML version of the Persian Verb
Collection was generated with the structure that is
demonstrated in Figure 1. These files are downloadable as a
package from Sourceforge website and can be used freely
for noncommercial purposes.

COMPARISON OF THE PERSIAN VERB COLLECTION
WITH MAJOR PERSIAN CORPUSES

TABLE I.

! http://persianverbs.sourceforge.net

Collection Number of Number of
detected stems detected verbs
Bijankhan 107 6,862
Hamshahri 313 23,162
TebCorp 663 75,727
Persian Verb Collection 1,289 680,456

IVV.  CONCLUSION AND FUTURE WORKS

In this paper we tried to build a large conjugated verb
collection using a generative approach for Persian language
as a linguistic resource for NLP researches. The Persian Verb
Collection can be used in some NLP researches like verb and
sentence detection, POS tagging, Lexicography and etc. We
plan to build a large Persian Lexicon from the Persian Web in
future.
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APPENDIX |
TABLE I1. PERSIAN VERBAL STRUCTURE
Sampl structure Voice Tense Mood
P£3,9l Cawd @ Qs dS Sawlivis + GuwdS Sbuw + [na] + [J=Syiw] £ oslw Saiwis
= Past simple
PIAw 03,9 > A «UA» 05lw GwdS + GuawiS Sosle + [na] + [J=dyinw] Jopxo P
£3,9lw0 Cawd @ Qi AS Sawlicis + GuwdS Sliow + w + [ne] + [J=9yimw] poleo &L Sauwis
P50 039l Lwd @ «UAaw» SLU aiawiS + auwisS Sosbe + w + [ne] + [J=9yim] Jop=xo Past imperfective
; . . . " rslzo
239l Cawd A pianl> LU SaiuwisS + oolw SaiwisS ay «gaauls» Olg, SauisiS
B e . Past progressive
o 03l ;“"m’  paisl> Jodzw LU SaiuwiS + oslw SauwiS @ «oiails» Jopxo
plod,9lsw wwd @ Qi S S licis + A dS Soslo + w + [ne] + [J=duiw] poleo LU s Saiuwis
Pl 0du w0 03,91 Cawd «OI» Ll ity Ui dS + diwwdS Soslbe + [ne] + [J=9yinw] Jopxo Past narrative imperfective
Cowd @ plawly s . L . poles
) olosyslise LU iy SUuwidS + did S dS @y «Ghaisl>» Olgy ol SawiS
0,9l c;:;:ﬁwl; Jsgzo LU A SbiS + b S U AS W € il Jepgxo Past narrative progressive
P399 03,91 Cawd A oolw SAuwiS s «Ude» + AiwdS Soslo + [na] + [J=Syiw] poleo RV TIRT-L ALY
£399 04 03,91 Cawwd @ €OIMYD adida) SAUuAS + AiwdS Sosbe + [na] + [J=oyiw] Jopxo Past precedent
P9 o;,gi.,s\o_ Cwd U 0ol SULwAS @ «Udes» + AiuwdS Sosle + w + [ne] + [J=dyiw] poleo w o S QUi kS
0 w0 03,91 > @ LU Gty SQUawrdS + Qs dS _‘5"?“’ + ow + [ne] + [J=9yiw] Jspxo Past precedent imperfective
PO <O Ao » 5
039l s @ piail> L o s L polao a rE
e LU Gy S@iiwdS + 0dbw SaiwisS @y «aaul>» Ols) ooy LSt .'xS_ ﬁ. &
Yy o:;ﬂ):-::: Paais| > Uspoeo LU Gty SQiviS + 05lw S S @ «opiuisls» Jepgxo Past precedent progressive g- ™
plodgs 03,91 > & i SULwiS @ «Ude» + auwdS Sosle + [na] + [J=Syiuw] poleo i Gaiay SQwiS
plodgs 0di 03,9l Cawd @ €U S asia SIS + awiS Sosbe + [na] + [J=Syim] Jog=xo Past precedent narrative
plodgs o;;si,_w{ > U i SUawdS @ «Ud» + GuwdS Sodbe + w + [ne] + [Jedyiaw] poleo L o (S U iS
- 0 5w 039l Luwd @ LU o iy S dS + u...w.\S -foaln + o + [ne] + [J=9giw] Jgpxo Past pré(feddeJhnut n”‘;r"‘ra"""ﬁve imperfective
plodgs «OA»
Gowd @ plawl> L v s . s . poles
elo;y 03,9l w0 Ll Oty S iS + s A5 @ «piail>» Ulgy i Gainy S Ui AS
o;,glm;oq;;l?:wla Jgg=eo L 5 oy SUsiS + (ol SUwiS @ €l Jepgxo Past precedent narrative progressive
o9l Cwd & J> sawlaw + JI> w + [na] + [J=dyim] poleo oslw Jl>
P9 03] wawwd & «ULw» 0dlw JI> + awiS Sosle + [na] + [J=dyism] Jgpxo Present simpl
P£20liso G A Jbb Sawluw + Jb> (o + o + [ne] + [J=9yiaw] polao LWL Jl>
Pis o 0391 Cwd @ «OLw» LY Jb> + aiiiS Sosle + [ne] + [J=dyiw] Jopxo Present imperfective
£o9ls0 Cwd W pyl> LU J> + odlw Jb> ay «pimisls» polso olg, J>
= )
o ”"’L::" @ pl> Jsgxo Ll Jb> + osbw Jl> s «oiuisls» Jopxo Present progressive
3,01 pBDIgS > @ Qs AS Sliow + 03w Jb> @ «yiawles>>» + [na] + [J=9yiw] poleo oslw Soaul
s pBIg> 03,91 Cawwd A «Ua» 03w odwl + AiuwiS Soslo + [na] + [Jedyium] Jopxo Future simpl.
Pl 030 Cawwd A bl Sodlw Jb> @ «Udes» + aiuwidS Sosle + [na] + [J=dyimw] poleo i SawiS
. . T Jb @ «ULw» Gl QawdS + @S Sosle + [na] + [J=Sgiu] Jepxo g !
Pl 0 03,91 Caawd W bl Sosbu Past narrative
i . Sosbw Jl> @ «Udgs» + AiisdS Sosle + sw + [ne] + [J=dyiw] polo
bl 02,9l o> & ol LU ol Saiiwis
0 w0 03,91 o> @ LU iy S@awiS + @wiS Soslo + w + [ne] + [J=9yin] Jgpxo Past narrative imperfective
pal «UA» ol il o
— st S iS @y «Udes» + AwdS Sosle + [nal + [U=yiaw] polo =
Pl 0>9s o;,g} Cawd el S5 Cpamitay Sk 1S £ %
0y 0397 03,9l Cwd @ ol I Gaiany S U dS + A dS Sodbe + [na] + [J=9yim] Jepgxo Past precedent narrative at
1Y) €U H
Py [CAWY) o
0394 03,9l Ls0 Cawwd i SALWAS @ «Udgs» + S Soslo + w + [ne] + [J=duiw] poleo
pal el LU s iy S QUisAS
oA 50 03,91 Wwwd @ LU st uiiay S AS + @i dS Soslo + v + [ne] + [J=dyin] Jop=xo Past precedent narrative imperfective
paisl 090 «UAaw» ol
20 Cawd @ Jb> Sawluw + JI> Sluw + be + [na] + [J=9yiaw] poleo oslw Jb>
P9 03,9] Cawwd «UAw» bl 0slw J> + [na] + [J=Syiw] Jopxo Present
puisb 0391 Cawwd A bl Soslw Jb> @y «udes» + aiuwidS Sosbe + [na] + [J=dyiw] polso i SaiwiS
paisl 0duis 03,91 Lwd @ Jb @ «ULw» i G dS + @S Sosle + [na] + [J=Sgiuw] Jogxo Past narrative
ool Soslw -§- A
paisl 039s 03,91 Cowd @ i SALwiS @ «Ude» + AuwidS Sosle + [na] + [J=dgiuw] polso N iy S A S s\
ol Past precedent narrative s E
0 0397 0391 L @ ol S Gaiaay S QU dS + A dS Sosle + [na] + [J=9yim] Jopxo < V_
Awb €U H
20l Cuwd @ Jig sSawlas + Jb Sluw + be + [na] + [J=9yiuw] poleo oslw Jb>
Posiss 03,91 Cuwd @ «UAw» wlill oslw J> + [na] + [J=Syiuw] Jgpxo Present




