Developing the Persian WordNet of Verbs; Issues of Compound Verbs
and Building the Editor

Masoud Rouhizadeh
NLP Research Laboratory
Shahid Beheshti University
Tehran, Iran

Abstract

In this paper we mostly focus on the behavior
of Persian compound verbs and the way we
propose to deal with them. Most of the Persian
verbs are compound verbs and they are formed
by two major patterns of combination and in-
corporation. In many cases the compound
verbs are semantically transparent. This beha-
vior of the verbs has some important conse-
quences in the Persian semantic lexicon hence;
we design an editor to fully support it. The
system architecture is three-tier model and in
analysis, design and implementation of this
editor we used prototyping methodology. The
database consists of 11 tables which are re-
lated to each other by definite relations and
store Persian verbs, nouns, adjectives, adverbs,
prepositions and synsets. The results are com-
patible to other WordNets and the information
is exportable to XML.

1 Introduction

Persian is the official language of three countries
and it is also spoken in more than six other coun-
tries. There is no doubt in the necessity of con-
structing basic language processing resources
and tools for it, like many other less-studied lan-
guages. On the other hand, one of the most ur-
gent problems in language technology is the lex-
ical semantics bottleneck, the unavailability of
domain-independent lexica with rich semantic
information on lexical items. Such lexica could
greatly improve the quality of current applica-
tions.

There have been some attempts for reaching
this goal (Famian & Aghajaney 2006; Keyvan et
al., 2006; Mansoori & Bijankhan, 2008); howev-
er, most of them are only considering design of
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the structure and, in practice, limited sets of
words or lexemes are entered in the lexicon.

This paper is a report of an ongoing project of
developing the Persian WordNet of verbs, per-
suading our previous work (Rouhizadeh et. al.
2007 and 2008). It is a part of a larger project of
building a semantic lexicon for Persian called
FarsNet (Shamsfard, 2008).

Here we mostly focus on the behavior of Per-
sian compound verbs and the way we propose to
deal with them. Then we will review the editor of
the WordNet of Persian verbs which is designed
to handle the compound verbs phenomena in
Persian.

This paper is divided into two parts; first, we
give some theoretical considerations about Per-
sian compound verbs and then we briefly review
the editor of the Persian WordNet of verbs.

2 Compound verbs in Persian WordNet

Persian verbs can be divided into two major
morphological categories: simple and compound
verbs. Compound verb formation is highly pro-
ductive in Persian. The number of simple verbs
in Persian today, is less than 200 verbs while the
number of compound verbs is more than 4000.
compound verb formation is highly productive in
Persian today. Persian compound verbs show
interesting semantic behavior and a good seman-
tic lexicon of Persian should deal with such par-
ticular characteristics. In the following subsec-
tions we briefly review different types of com-
pound verb formation in Persian and their se-
mantic properties, then, we review the conse-
quences of these properties in Persian WordNet.

2.1 Persian compound verbs and their se-
mantics

According to Dabirmoghaddam (1997) there are
two major types of compound-verb formation in
Persian which are Combination and Incorpora-



tion. These two types of verb formation are de-
scribed below.

2.11

In this type of compound-verb formation the
non-verbal and the verbal constituent are com-
bined in the following patterns. The Persian ex-
amples are shown in front of each item.

Adjective + Auxiliary: delxor-shodan ‘to be-
come annoyed’ ‘annoyed-become’

Noun + Verb: bazi-kardan ‘to play’ ‘play-do’

Prepositional Phrase + Verb: be donya dma-
dan ‘to be born’ ‘to-world-come’

Adverb + Verb: dar yaftan ‘to perceive’ ‘in-
find’

Past Participle + Passive Auxiliary: sdxte
Sodan ‘to be built” *built-become’.

Combination

2.1.2

In Persian, the direct objects (losing its grammat-
ical endings) can incorporate with the verb, to
create a compound verb, which is a conceptual
whole as shown in the following example:

Incorporation

l-a. ma gazd-y-e-m-an-ra xor-d-im
we food-our-pl.-DO  eat-past-we
‘We ate our food’

1-b. mad qazéa- xor-d-im
‘We did food eating’

In direct object incorporation the argument
structure of verb changes and the transitive verb
changes to intransitive, as a result of incorpora-
tion.

Also, some prepositional phrases can incorpo-
rate with verbs. Here, the proposition disappears
after incorporation:

2-a. an-h@ be zamin xor-d-and
that-pl. to ground eat-past-they
“They fell to the ground.’

2-b. an-ha zamin xor-d-and
‘They fell down.’

2.1.3 Compound verbs semantics

As far as the semantic behavior of the different
types of compound verbs are concerned, statis-
tical findings show that the verbal constituent has
transparent meaning in “Direct Object Incorpo-
ration” and “Adjective + Auxiliary” combina-
tion. In other word, in these types of compound
verb, the meaning of the compound unit is the

summations of the meanings of its verbal and its
non-verbal constituents. In the other processes,
however, there is a metaphorical extension
and/or semantic bleaching of the verbal constitu-
ent of the compound, that is, the meaning of the
whole compound cannot be considered as the
summation of its units. Interestingly, in “Noun +
Verb” compounding the verbal constituent is lex-
icalized to serve as an aktionsart marker and it
shows how the action of the whole verb is per-
formed. A detailed study of this behavior in Per-
sian WordNet can be found in Mansoori and Bi-
jankhan (2008).

2.2 New relations for Persian compound
verbs

According to the properties mentioned above, we
define the two new relations for Persian com-
pound verbs. The first one is TRANSPA-
RENT_COMPOUND relation which exists be-
tween the verbal and non-verbal constituent of
the compound verbs which are combination of
adjective or past participle and the auxiliary.
Here the meaning of the compound verbs is
transparent and it is the summation of the adjec-
tive or past participle and the following auxiliary.

We also define the TRANSA-
PRENT_INCORPORATION relation between
the verbal and non-verbal constituents of the
compound verbs which are formed by direct ob-
Jject incorporation. The meaning of these verbs is
also transparent.

We defined also collocation relation between
verbal and non-verbal constituents of all com-
pound verbs regardless of their compounding
process. This is not a semantic relation but it is
very effective relation for detection of the verbs
in syntactic/semantic processing.

2.3 Compound verbs and the structure of
Persian WordNet

This classification of Persian verbs has five con-
sequences in the structure of Persian WordNet of
verbs.

The first consequence is the possibility of de-
fining Hyponymy/Hyperonymy relation between
the verbal constituent and the whole compound
verb in all transparent compounds. In other
words the compound verb is the Hyponym of its
verbal constituent.

The second consequence shows itself in the
relations between different parts of speech. The
transparent compound verbs have direct semantic
relations to their non-verbal constituents. Every
relation and characteristic of these non-verbal



constituents can be transferred to their compound
verbs.

The third consequence is about the compound
verbs which are formed by combination of adjec-
tive and auxiliaries budan (to be), Sodan (to be-
come) and kardan (to do). Once we have entered
their semantic information in our database, we
can predict systematically, the meaning of their
compound verbs — a function of an adjective and
an auxiliary.

The fourth consequence is about the verbs
formed by direct object incorporation. Their non-
verbal consequent was in fact the direct object of
the simple verb. Thus, their hyperonyms, hypo-
nyms and co-hyponyms are very good candidates
for the direct object (without ‘rd’, the direct ob-
ject marker in Persian) of that simple verb.

The fifth consequent is about the verbs formed
by the combination of noun + verb. In this kind
of verbs the simple verb is lexicalized to serve as
an aktionsart marker. The real or metaphoric
viewpoints are stored in Persian our database and
in the case of their combination to nouns this
information is transferred into the whole com-
pound verb.

These kinds of relationship are special charac-
teristics of the Persian verbs lexicon. All these
special features of Persian verbs are completely
supported in our editor. In the following section
we briefly review the editor and its technical as-
pects.

3 The editor for Persian WordNet of
verbs

Considering the above-mentioned properties of
the Persian compound verbs we required an edi-
tor to fully support those special characteristics
and semantic behavior.

We were using VisDic, the BalkaNet multilin-
gual editor (Tufis et. al. 2004) for a while but it
was not supporting compound verbs special cha-
racteristics and semantic behavior. It was also
not appropriate for Persian scripts in the sense
that since it could not support the right-to-left
direction and some encodings of Persian scripts.
On the other hand, the information in our verb
lexicon is not limited to WordNet relations and
we are going to put some more information like
semantic restriction, verbs frames and so on.

On the base of these facts, we started to design
the editor from scratch to fulfill our needs. We
focus on the WordNet information of verbs since
the FarsNet project concerns this at the first
phase. However, the editor and its database are

extendible to support many other kinds of rela-
tions and information such as those in FrameNet
and VerbNet.

What will be discussed in the rest of this sec-
tions is the first® editor that we developed for
WordNet of verbs. The editor is designed based
on relational database model and the results can
be exported to standard XML format. This fea-
ture makes our results compatible to the Word-
Nets of the other languages. In this section we
discuss about the design methodology of the edi-
tor, its graphical user interface and different parts
of it and the editor’s database model. Finally
there is a note of compatibility of the editor’s
output with the other WordNets.

3.1 Methodology

In the analysis, design and implementation of
this editor we used prototyping methodology.
The programming language is Visual Basic 6.
The software architecture is based on three-tier
model, which are: 1) Data Access layer, 2) Busi-
ness Logic layer and 3) Presentation layer. We
use an adaptor between the first and the third
layers to keep the adaptability to other prospec-
tive DBMSs. Each of these three layers has a
dedicated and special responsibility. As a result,
experts can make different changes in any layer
with no interference to the other layers. To pro-
duce the web version of the editor, we simply
used the first and the second layers of the desk-
top version. Then we design only the third layer.

3.2 The Graphical User Interface (GUI)

The graphical user interface of this editor is de-
signed to make the manual lexicography task
easy and straight-forward. It has two forms to
edit verb entries and synsets separately. This
provides the facility for the lexicographer to edit
individual verb or the verbs within the synsets
independently. When launching the editor, the
main menu appears and one can select to go for
“Verbs” or “Synsets”. This directs the lexico-
grapher to the “List of Verbs” or the “List of
synsets” forms which are described below in de-
tails.

! 'We have ported and expanded this editor to the
second one in Java working on XML data to be able
to work platform free. We have also developed a web
based version of the editor to enable collaborative
lexicography over the internet. The theoretical foun-
dations and design criteria of the first editor is inhe-
rited to its successors too.



3.21

The first window of the verb editor is a “List of
Verbs”. Here one can view all the existing verbs
of the database, edit a verb by double clicking on
it, delete a verb and add a new verb. If the lex-
icographer chooses to add a new verb he/she will
be redirected to another window of “Add New
Verb”. This window is quite similar to “Verb
Properties” window which will be appeared if
he/she selects a verb to edit (Figure 1).

Verbs entries

=, Yerb Properties E@E
| Galy bl
Tranzitivity

" Inbrangitive + Trangitive ™ Causitive
Activity
& Active " Passive
" Simple Werh
(s Compound Yerb Uals s

‘erb Farmation Process
{(+ Compounding
" Adiective + Auxilian
(+ Moun +Yerb
" Prepositional Phraze + Werb
" Adverb +Verb
(" Past Participle + Passive Ausiliany

™ Incorporation

" Direct Object
" Prepositional Phrase

Figure 1: The window of “Verb Properties”

In this window all the necessary information
should be presented for a single verb entry. At
first the lexicographer selects the transitivity of a
verb that is weather the verb is “Intransitive”,
“Transitive” or “Causative”. In the next part
he/she selects if the verb is “Active” or “Pas-
sive”. The most important part is defining the
morphological structure of the verb. He/she can
select if the verb is “Simple” or “Compound”. If
he/she selects the verb as a compound verb, the
two verbal and non-verbal constituents are auto-
matically separated. No information will be
saved in the database about the constituent struc-
ture of the verb until he/she selects the type of
“Verb Formation Process”. If he/she chooses the
“Compounding Process”, then it is necessary to

select whether the verb is composed of “Adjec-
tive + Auxiliary”, “Noun + Verb”, “Prepositional
Phrase + Verb”, “Adverb + Verb” or “Past Parti-
ciple + Passive Auxiliary”. If he/she chooses the
“Incorporation” process then it is necessary to
choose whether the verb is formed through “Di-
rect Object” or “Prepositional Phrase” incorpora-
tion.

As the verb formation process is selected, all
the non-verbal constituents are saved separately
in their related tables i.e. the tables of Nouns,
Adjectives, Prepositions, etc.

As mentioned before, verbal constituent has
transparent meaning in “Direct Object Incorpora-
tion” and “Adjective + Auxiliary” verb formation
processes. The meaning of the resulting com-
pound verb in these cases is the function of the
meaning of its verbal and non-verbal constitu-
ents. So following information will be saved
about such kind of entries: a) the compound
verb, b) the non-verbal constituent, c) the verbal
constituent (if this constituent is not entered pre-
viously, a new window will appear to add it) and
d) a direct link between verbal and non-verbal
constituent to show transparency of the meaning
of the compound verb. The TRANSPA-
RENT_COMPOUND and TRANSA-
PRENT_INCORPORATION relations are de-
fined automatically as we select one of these
types of compounding process. A collocation
relation between the verbal and non-verbal con-
stituent is also saved here.

The abovementioned two types of verbs inhe-
rit also the relationships which belong to their
non-verbal counterparts. This is the way in which
we connect lexicon of Persian verbs to the lex-
icon of Persian adjectives (in compounding
process of Adj.+ V.) and the lexicon of Persian
nouns (the direct objects incorporation process).

We also mentioned that in the other compound
verb formation processes there is a metaphorical
extension and/or semantic bleaching of the ver-
bal constituents and this constituent does not
have a transparent meaning. As a result we
would save the following information: a) the
compound verb, b) the non-verbal constituent
and c) the verbal constituent (if not exists, a new
window will appear to add this verb) but no di-
rect link between the two constituents. Instead,
we save the type of verbal constituent in Noun +
Verb compounds. This constituent serves as the
aktionsart marker. A collocation relation is saved
for these kinds of verbs too.

Once the lexicographer entered the informa-
tion of each verb in this form, the verb will be



ready to be a part of a synset (group of synsets).
To define the synsets there are separate forms in
the editor which will be described in the next
subsection.

3.2.2

The editor goes to list of the whole synsets if you
select the “Synsets” option from the main menu.
Is the lexicographer selects to bottom of “Syn-
sets” he/she can view all the existing synsets of
the database, edit a synset by double clicking it,
delete a synset and or a new synset. If he/she
chooses to add a new synset he/she will be redi-
rected to another window of “Add New Synset”
(Figure 2). This window is quite similar to “Syn-
set Properties” window which will be appeared if
he/she selects a synset to edit.

For each synset it is possible to enter the fol-
lowing information:
Synset ID: This ID can be defied automatically
or manually. Our lexicon could be connected to
other existing WordNets via the links of Persian
synsets IDs to their equivalent synset IDs in
Princeton WordNet 3.0.
Definition: A definition of a synset is given in
this field which is very similar to existing defini-
tions in mono-lingual dictionaries.
Usage: An instance of the synset (or particular
word(s) of it) usage is given in this filed.
Synonym words: Here the lexicographer should

CIBX

Synsets

= Add New Synset
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|
|
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Definition
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Figure 2: The “Add New Synset” form
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enter all the synonym words which form a syn-
set. He/she can add every verb by typing it in the
blank input box. If the verb was not defied be-
fore, the editors opens “Add New Verb” window
and the new verb is added after definition
process. In addition he/she can select the syn-
onym verbs from the list of existing verbs. The
list of verbs appears as he/she presses this bottom
and it is possible to select one or more verbs
from the list. Finally, he/she can delete any verbs
of the synonym sets, or edit it by double clicking
on it.
Relations: it is possible to establish a relation
among the current synset and the other synsets
via different kinds of relations. These relations,
which are mainly derived from EuroWordNet,
include:
HAS_HYPERONYM
HAS HYPONYM
ANTONYM
NEAR_ANTONYM
CAUSES
IS_ CAUSED_BY
HAS_SUBEVENT
IS_SUBEVENT_OF

These relation exist among verb synsets, how-
ever, there are some other relations which exist
among verbs and other parts of speech:
XPOS NEAR_SYNONYM
HAS_XPOS_HYPERONYM
HAS_ XPOS HYPONYM which exists between
a verb and a noun and:
XPOS_NEAR_ANTONYM between a verb and
an adjective and:
IN_MANNER and
MANNER_OF which exist between a verb and
adverb and vice versa.

It is possible to select the above relations
among the verb synsets and the synsets of other
parts of speech.

3.3 The database model

The relational database of Persian WordNet of
verbs consists of 11 related tables. The tables
contain data for Persian Verbs, Nouns, Adjec-
tives, Adverbs, Prepositions and Synsets. Table
of VERB for instance stores verbs and their
properties such as the verb’s transitivity, verb’s
morphological structure and verb’s compounding
process. There are also three tables for storing
the information of Persian synsets and their dif-
ferent relations. Figure 3 shows the database ar-
chitecture of Persian WordNet of verbs.
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Figure 3: The database architecture of
Persian WordNet of verbs

3.4 Compatibility

Our verb lexicon is structurally compatible to the
other existing WordNets. All the information in
the database is exportable to XML format. The
data in SYNSETS table and its related tables i.e.
SYNSET_SYNONYMS and SYN-
SET_RELATIONS could be exported to stan-
dard XML of WordNets. In this format each syn-
set is defined within a <SYNSET></SYNSET>
including some other inner tags such as <ID>,
<POS>, <DEF>, <USAGE> and <SYNONYM>.

4 Conclusion and further work

In this paper we have discussed some linguis-
tic issues of Persian compound verbs and their
effects on developing the Persian WordNet of
verbs. We also showed the features of the first
editor which is specially designed for Persian
verbs and their characteristics. Defining a web
service for our verb lexicon to retrieve and pub-
lish data in XML format for other NLP softwares
or websites is among our further works.

Once we have a larger lexicon, the editor may
be set for deeper semantic processing. We can
provide hierarchical definition of the verbal con-
stituents to predict the meaning of the whole
compound verbs. This feature reduces redundan-
cy in the database to a great extent.

Adding the argument structures of verbs and
their semantic restrictions are also in our future
planning of this project.
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