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Abstract

This paper discusses a trial to build a multilinguermonized dictionary that contains more thara#é@uages, with special reference
to Arabic which represents about 20% of the whate sf the dictionary. This dictionary is called MU which is an interactive
multilingual dictionary application. It is a web@jation that makes it easily accessible to alrasMUHIT is developed within the
Universal Networking Language (UNL) framework by tHNDL Foundation, in cooperation with Bibliotheckerandrina (BA). This
application targets to serve specialists and naeiafists. It provides users with full linguistiesgtription to each lexical item. This
free application is useful to many NLP tasks sushmaltilingual translation and cross-language synosearch. This dictionary is
built depending on WordNet and corpus based appesadn a specially designed linguistic environmeaited UNL*"™®™ that is
developed by the UNLD foundation. This diction&yhe first launched application by the UNLD foatidn.

Keywords: MUHIT, multilingual lexical database, English Vdd¥et.

1. I ntroduction 2. What isMUHIT

Much effort has been exerted into lexical databases . . o
the years. The effort invested in the study andUHIT is an ocean of knowledge. It is an abbreviati
representation of lexical items to express the tyg  for (MUltilingual Harmonized dicTionary), howevei,is
difficulties existing in; first, language vagueneasd ot justan abbreviation, it constlt_utes_amearmhg[ord. _
polysemy. Second, language gaps and mismatches. Td€ name "MUHIT" has been inspired by the Arabic
develop multiingual lexical resources, there amept Word ‘=" (al-Muhit), which means "Ocean" and
approaches. 1) Reusing existing resources. 2) Bgild ::comprehensyl’ve"‘.‘ It alsca |nvo‘I‘ves the |d”eas of
machine readable dictionaries from scratch. A‘€nvironment’, “ambience” or “surroundings”. The
multilingual lexical database should ideally have aArabic name of the application may have been irspby
structured set of language-independent meaning§t‘e fact that MUHIT contains more than 2 millionadsic
operating as its interlingua and should meet a reumolb word forms, most of which we owe to the work dote a
requirements (Hans C. Boas, 2009¢). 1) languagébevi  the Library of Alexandria. .
connected at the level of meanings, and not aletre of MUHIT is a multilingual lexical database produced
words. 2) The number of language pairs in a databady the UNDL Foundation within the UNL framework
grows exponentially, so the meanings of the difiere (Uchida, Zhu, Della Senta,1999) (S. Alansary, MgNa
languages should not be linked up in pairs, butshbe ~ @nd N. Adly, 2010), where entries have been imtkeld
connected via an intermediate set of meanings.i®eS PY sense, and natural language word forms have been
not all meanings are lexicalized in every languagere ~ @ssociated to a uniform concept identifier (UW) (Mes
will be lexical gap. This problem cannot be soleg and Avetisyan, 2009), which makes it possible tarce
forcing every meaning in the interlingua to be esgsed fo_r words with the same sense in the same langoage
in every language to overcome lexical gaps (Maartedlifferent languages. MUHIT contains more than
Janssen, 2000; Sammer, Soderland, 2007). 10,000,000 word forms coIIe_cted f_rom more than 40
This paper presents an attempt to build a muliilalg 'anguages, the number of entries varies from anguage
lexical database that includes more than 40 largsiag © another and is continuously increasing. The Arab
within the universal networking language (UNL) language ranks first in terms of the number of wordhs
framework focusing on the Arabic part explaining it inside MUHIT as it represents about 20% of the \hol
methodology, size, characteristics and types ofize; the Arabic share is 2,332,765 word forms.
information it provides. Languages vary in terms of the number_of word forms
Section 2 presents what is MUHIT explaining thesiz €ach language includes, some languages includevéed
of the Arabic share and of other languages. Secdion like Abkhazian language which has only one wordrfor
represents how MUHIT was developed, illustratingieo 120 language has only (30) word forms and Hindi
of the challenges that were faced during the deweémt.  language has (67) word forms. While some other
Section 4 explains the Arabic linguistic infrastwe of languages have substantially larger number of vimmas
MUHIT. Finally section 6 discusses how to use MUHIT like English which includes (398,304) word forms,

and its search options accompanied by results. Russian which includes (1,585,693) word forms and
Spanish includes (1,374,495) word forms. for more
information about languages of MUHIT

(http://www.unlweb.net/muhit/index.php?muhit=report
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Figure 1 shows the graph of the most active padiaig
languages in MUHIT, Arabic
participant.

3.1.1. The English WordNet
is the most active The English WordNet 3.0 has been used in building
MUHIT. The English WordNet is a large lexical deaab
of English developed at the Cognitive Science Latmyy
of Princeton University, it is widely used in thelfls of
computational linguistics and natural language essing
(Fellbaum, 1998; Vossen, 1998). In the WordNet,nsou
verbs, adjectives and adverbs are grouped into afets
cognitive synonyms (synsets) each expressing énclist
concept and each assigned a distinct ID numbersedyn
and their IDs (accompanied by a gloss, examplesaand
frequency number) can differentiate between even th
slightest nuances of meaning. For example, “bardveh
six meanings in the WordNet, they would be represkn
by six different IDs and six different Arabic wordsat
represent their meanings in Arabic as shown inréig
English WordNet contains 117,659 senses. To integra
the English WordNet 3.0 in building MUHIT, the team
tried to link every concept “sense” in the English
WordNet with a suitable Arabic head word. Consegjyen
about 117,000 new Arabic words have been introdticed
MUHIT contains rare languages that are not found i MUHIT.
other multilingual lexical databases. For exampie,
includes languages as Baatonum, Panjabi, Nepali anc

Telugu
39,512

Spanish
1,372,813

Ukrainian
191,704 Arabic

12,333,396

Slovenian

467,601
Serbian

84,935__,

Russian

Armenian

1,614,082

Portuguese

370,434
Latin

Chinese

| L7092

| Croatian
Estonian 188,645

152,163

938,576
French

1,430,905
Italian

171,012

180,159
Hungarian

English
398,302

Georgian

rmai
78,543 220,255

Figure 1: Arabic among the most active participants

Arabicword |ID Headword |POS Gloss Examples

Sinhala that are not found in famous multilingual
dictionary like Google.
All the entries of MUHIT have been introduced

s 500! Jza 3 slia

100169305

bank

N

a flight maneuver; aircraft tips
laterally about its longitudinal axis
(especially in turning)

“the plane wentintoa
steep bank”

108462066

bank

an arrangement of similar objects
in a row or in tiers

"he operated a bank of
switches"

109213434

bank

a long ridge or pile

"a huge bank of earth"

through the UNLarium which is a web-based integtate
development environment for creating and editing
language resources for natural language processing
(NLP), especially related (but not limited) to thiNL
framework. The data source of each language can be
downloaded separately from the UN{™ environment o

109213565 |bank N sloping land (especially the slope

beside a body of water)

“they pulled the canoe
up on the bank", "he sat
on the bank of the river
and watched the
currents”

113356402 |bank N "he tried to break the

bank at Monte Carlo"

the funds held by a gambling house
or the dealer in some gambling
games

a supply or stock held in reserve
for future use (especially in
lemergencies)

113368318 |bank N

3. Methodology

This section will present the sources of the Arakards
of MUHIT, and the environment that MUHIT was
developed within, focusing on some challenges hiaae
been faced during the development of MUHIT.

Figure 2:different meanings of the word "bank"he t
English WordNet

3.1.2. The International Corpus of Arabic (ICA)

The International Corpus of Arabic (ICA) has beesed
in building MUHIT, because it contains 100 million

31 How MU_HIT was peveloped ) words. The collection of samples is of written Mode
This sub-subsection describes the approach addpted standard Arabic selected from a wide range of smurtt
building MUHIT. There are several approaches tddbui js designed to represent a wide cross-section gibmal
multilingual lexical databases such as Parallel dhsts variety of Arabic; it is stimulating the first sgshatic
approach, Hub-and-Spoke Mode approach, WordNehyestigation of the national variety as being uataver
approach, Acquilex et al. approach and Corpus Baseghe Arab world (Alansary, Nagi and Adly 2006). Corg
approach (Maarten, 2002). The methodology adopted ihayve proven to be very useful resources for lintguigho
developing the lexical database “MUHIT” dependstioe®  pelieve that their theories and descriptions of bira
combination of WordNet approach and corpus basedhould be based on real, rather than contrived datist
approach which have been developed through thgf most common 50,000 Arabic lexemes have been
UNLarium environment. MUHIT was built by integrain  extracted from the ICA, these lexemes were mapggd w

two language resources The International Corpus Ohyr dictionary, about 30,000 new words were addettie
Arabic (ICA) and the English WordNet 3.0. All larages  \UHIT.

were required to link their dictionaries with thedtish
WordNet as the first phase and collect 50,000 mosg The UNL™"™ Environment?

frequent natural language words as the second phase . um
Arabic collected the most frequent 50,000 lexemesf MUHIT was developed in The UNL™ environment. The

ICA. There were two starting points. The first wiesm UNLarium is an integrated development environment f
the WordNet and the second was from the naturdproducing language resources for natural language
language in order to increase the richness of MUgti@  Processing (NLP). It is mainly a web-based database

grantee that most of the words were covered. management system where registered users are @ble t
create, edit and export dictionary entries and gnam

! http://www.unlweb.net/unlarium/index.php?action=exp g http://www.unlweb.net
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rules according to the UNDL Foundatfostandards for

at any time depending on their participation in pheject.

language engineering. Although originally conceivedThe initial (default) level is Observer. Permissioare

inside the UNL framework, the UNI™ intends not to
require any deep knowledge on UNL, and its data beay
used in several NLP systems, in addition to UNLellas
applications. Furthermore, the system is supposebet

used as a research workplace for exchanging infiioma
and testing several linguistic constants that hbeen

proposed for describing and predicting natural legg

phenomena. One of our main goals is to create a
language-independent meta-language that would be as
comprehensive, as harmonized and as confluent as

related to the scope of actions, as follows:

Observers are allowed to browse dictionaries and
grammars, navigate the system, but cannot add
entries or grammar rules;

Trainees are allowed to add entries, but only
under supervision;

Authors are allowed to add entries, but may edit
only their own data;

Editors may also edit authors' data, but cannot
edit other editors' data;

required by multilingual processing.

Arabic entries in MUHIT were added through the
UNL®™“™ environment by adding the Arabic lemma then
choosing its appropriate lexical category, lexs@licture
and part of speech. By choosing certain lexicagaty, a
number of other linguistic features appear in tiérye
creation form. If the chosen lexical category isimahe
gender, number, inflectional paradigms  and
Subcategorization frames of nouns will appear. hié t
chosen lexical category is verb the aspect, trargit
inflectional paradigms and Subcategorization frarés
verbs will appear. If the chosen lexical categosy i
adjective the degree, distribution , inflectionalrgdigms
and Subcategorization frames of adjectives will esp
After adding all linguistic features of the Arademma
the entry is added to UNL'™ and to MUHIT through
Submitting the entry in UNT™™which would be directly
reflected in MUHIT. Figure 3 shows the form in the
UNLarium environment for creating entries in MUHIT.
All information appearing in this form will be digssed in
details in section 4.

Arabic Dictionary

HOo® Lolgly Lemma ~]| search | &

Figure 3: The entry creation form in The UNLarium
environment

In order to ensure the quality of the creatediesitr
users are assigned a profile, which is defined raitg to
several characteristics. They can be promoted ootk

* www.undl.org

* Revisers may edit editors' data, but cannot edit
other revisers' data;
* Managers may edit any data, create projects and
delete entries; and
e Super managers may edit the source code of the
system.
In order to avoid problems, every entry or rule is
double-checked inside the UNLarium: first by théted
and then by the reviser. Permissions may be cahcele
depending on the users' track history. Authors ban
demoted to Observers, if their entries achieve ntoaa
10% of errors.

3.3 The Unified Tagset

The set of features in any dictionary depends an th
structure of the natural language and may varytalto
order to better standardize lexical resources @glte
UNL framework, the UNDL Foundation recommends the
adoption of a set of tags for some specific andgmve
grammatical phenomena. This section presents theofo
the unified tagset in building MUHIT. This tagsseta set

of features and several of the linguistic constarase
been already proposed in the Data Category RediS6€y
12620§, they also represent widely accepted linguistic
concepts. The purpose of this Tagset is providimg t
technical means for describing any linguistic betav
which should be done in a highly standardized mgrsee
that others could easily understand and exploititta for
their own benefit. The main intention is to create
harmonized system in order to make language ressurc
as easily understandable and exchangeable as lgossib
The linguistic information inside MUHIT is a listfo
features extracted from the tagset.

The tagset is capable of defining the pervasive
morphological, semantic, syntactic and even pragmat
phenomena. Each language can, then, choose thef set
values applicable to the phenomena it reflects. For
instance, the UNL tagset covers all possible valoks
countability; singular, dual, trial and quadral, upal,
multal, plural, singular tantum, plural tantum and
invariant although the value of “dual”, for exampleould
never be used in languages such as English or lErenc
however, it will definitely be used in Arabic. Thegset is
arranged in a taxonomic hierarchy depicted in a that
contains list of attributes with their values. Fotample,
tagset includes the attribute “Gender” which hase th
values; “feminine”, “masculine”, “neuter”, “commorand
“variable”. Also, part of speech, number, valenegice,
distribution, etc have lists of values.

¢ http://www.isocat.org/
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The Tagset was designed

in order to be asver its acquirer”, it will be represented in Arabas

comprehensive, few, short and mnemonic as possgible “Jl &b g il

order to ensure comprehensibility and consisterity.
standardizes both: the tags of the linguistic lattes, and
the tags of the values they may assume.
standardization is crucial in ensuring translatbbécross

< Biological Taxonomy

Such

Biological classification, or scientific classifiban in

the Iang_uz_alges participant in the MUHIT. In adplition biology, is a method to group and categorize oigJasi
standardizing the set of tags across the UNL conitywun into groups such as genus or species. Each orgagism

facilitates understanding and exchanging the aviaila

given a scientific (or Latin) name and occasionadly

language resources of different languages among thsommon name. These types of words consists of two

various UNL language centers. The tagset can zheea
at http://www.unlweb.net/wiki/Tagset.

34. Challengesof Building MUHIT
This section presents some of the linguistic chais

parts; the classifications (Kingdom, Phylum, Classler,
family, Genus, etc) and the scientific name. wedlated
the classification and added the scientific naniteigs For
example, the word “family Jungermanniaceae” was
translated as “Jungermanniacéaes".

that have been faced during building MUHIT. Some of

these challenges are related to the selection abiér
words and others are related to linking the Arakards
with the English WordNet.

3.4.1. LinkingArabic Wordswith English WordNet

In the attempt of linking the Arabic words with the

3.4.2. Selecting Arabic Words

The task of finding free electronic sources in orte
obtain lists of Arabic words was very difficult; tbok
long time and a lot of searching. Even if foundss lists
were unusable, because they were always lists ofl wo
forms not lemmas which means that morphological

English WordNet many challenges have appeared, asich @nalysis was needed.

lexical gaps, culture specific words and technieall
scientific terms.

e Lexical gaps
Words in the WordNet are classified into differpatts of
speech according to the English language, howeheir,
Arabic counterparts does not always belong to #Hraes

part of speech. For example, the word “summa cu

laude” which means (with highest honor; with thghsst
academic distinction) is classified as an adjectivehe
WordNet, but the correct Arabic translation igktl”
which is classified as an adverb.

e Missing appropriate UW

Some Arabic words do not have an appropriate UW (IDresources

to represent its exact meaning; for example thebiara

3.4.3. Named EntitiesInsertion

It is planned to enrich MUHIT with the most common
named entities found in Wikipedia. The insertiontlus
type of words will make MUHIT more useful for diffent
uses and research studies that require informaimut
named entities such as question answering. Thdybwil

pfully described linguistically.

4. Arabic Linguistic Infrastructure of
MUHIT

The linguistic infrastructure of MUHIT is a set of
linguistic information developed to describe evaatural

language word. In order to better standardize &xic
inside the UNL framework, the UNDL
Foundation recommends the adoption of what so ctalle

verb “Jew” which means (saying “In the name of God the“Tagset” which is a standard and universal lisfeaftures

Merciful”) has no ID to represent its meaning; atbe

that is required for providing lexical resourcebe$e tags

Arabic noun %" which means (saying “Crescent in the have been proposed to the Data Category Regiss@ (|

end of the month”) has no ID to represent its ngni

12620). This list of features is suitable for dédsog all

Such Arabic words were assigned appropriate UWinguistic phenomena of all languages. The focus kel
according to the ontology. For example the UW df th be on the Arabic language.

Arabic noun &))" is crescent(icl>natural object).

e The UW is a culture-specific words

Some UWs represent culture-specific words whicmdb
have Arabic equivalent, because these conceptaatre
found in the Arabic culture. In this case, we titesated
the name into Arabic. For example, “mudra” whichamg
“ritual hand movement in Hindu religious dancingthere
were two options to translate this word into Arabicst,
to transliterate it to belj %". Second to describe its
meaning by Arabic words to bes gyl iS,a ()

«~s3”, The decision was to translate it intgfs".

* Technical term
The headword of the UW is a name referring to ifipe
entity, but translatable (can be translated withabie
lexical items). In this case the UW is representsd
Arabic words, as in "pac-man strategy” with the sglo
"the target company defends itself by threatenmgake

4.1.Morphological Information

Morphological information is the information thatrc
describe the morphological behavior of the wordshsas
part of speech, inflections of words, etc. Thistisec
presents some morphological information that are
assigned to the Arabic words of MUHIT.

41.1. Part of speech

The Arabic entries are classified into differerdsdes and
each class may include subclasses. These classes ar
noun, verb, adjective, adposition, adverb, etc. For
example, nouns are classified into common nouns and
proper nouns, so words like-«" ‘disk’ is common noun
where words like %s<" ‘Mohamed’ is proper noun.
Verbs are also classified into subclasses, fulbyeopula
verb, and modal verb. For example, the vei™eat’ is

a full verb, 1" ‘seem’ is a copula verb, and/<” ‘was’ is
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an auxiliary verb. All the other parts of speeck atso 4.2.1. Transitivity
classified into subclasses (Alansary, 2012). Fomrremo It is used to describe the syntactic behavior ef terbs
information see and the type of their arguments. The Arabic lexicon
(http://www.unlweb.net/wiki/Part_of_speech). classifies verbs according to transitivity into tweain
classes, intransitive verbs and transitive verbte T
4.1.2. The lexical structure feature intransitive verbs are in turn classified into unasative
Arabic words are classified into sub word (boundverb whose subject is not the agent, as in theeseat
morphemes) such ds" /sin/ the future prefix, simple "sll Gx" (Water flow) and unergative verb whose subject
words as %" ‘read’ and multiword expressions which are is the agent, as in the senterieg! " (the boy walk).

lexical structures made up of a sequence of twmarre
lexemes such ast sl »as &) %ex” ‘Arab Republic of

Egypt'. For

more

information

(http://www.unlweb.net/wiki/Lexical_structure).

4.1.3.

The inflectional paradigms

Inflection is the modification of words to expregifferent

grammatical categories such as tense, mood, \vaspect,

Transitive verbs are further classified into foypés,
direct transitive; a verb which takes a subject arsingle

see direct object, such as the verg 33" ‘drink’ in Ja_ll 4"

"+l ‘the man drink the water’, indirect transitiveyerb
which takes a subject and a single indirect obgath as
the verb ©s)” ‘welcome’ in the sentenceds il «a "
"4d sums ‘the man welcomed his guests’, ditransitive; abver
which takes a subject and two objects, such as/¢hle

person, number, gender and case. Conjugation is the=" in the sentencg'Galy il 4 " ‘Allah ordered
inflection of verbs; declension is the inflectioh muns,

adjectives and pronouns. In the UNL framework,subject and three objects, such as the verl

inflection is indicated by a set of transformatiaresried - :
over the base form for generating the different dvor show them their deeds as regrets’. Some other \as

forms. Arabic is one of the highly inflected langea. For

example, by assigning a feature such as M121 tw¢he o o
“aaiiul” ‘yse’, 146 different verb forms will be generated (http://www.unlweb.net/wiki/Transitivity).
including the forms"s2aiw" ‘he uses’ -"Laaiul" ‘both

used’
using’
"\:\A 3 :' “ \H

(_‘3":." ..n

-"glediw" ‘both are using Y'oseiiw" ‘they are
- "Cwadiul" ‘she used’ 'e233s" ‘she is using’ -

‘both (feminine) used’
(feminine) are using’ ' <x33u" ‘you use (imperative,

‘they

feminine)’. Each paradigm contains a list of inflenal
rules that are responsible for generating differentd

forms. Figure 4 shows a sample of the different' =S ‘will
inflectional forms of the Arabic verfy:aiu", The Arabic
lexical database contains 343 inflectional paradigm

representing 10,566 morphological rule (Alansafi2).

PAS&3PSESNGEMCLBACV=rsis
PSVEPASESNGR3PS&MCL=pai
PRS&NOMB3PS&SNGEMCLBACV= s
PSV&PRS&NOMESNGE3IPS&MCL=psiiny
PAS&3PP&MCLEDUARACV=lasiid
PSV&PAS&3PPEMCLADUA= e

PSV&PRS&NOME3PPEMCLEDUA= oy
PAS&3PP&MCLEPLREACY= yessid
PSV&PAS&3IPPEMCLEPLR=! yussis
PRS&NOM&3PPE&MCLEPLREACV =] iy
PSV&PRS&NOME3PPEMCLEPLR=saiiey
PAS&3PS&SNGAFEMEACY=Cusii
PSV&PAS&IPSEFEMESNG=usald
PRS&NOME 3PS&SNGEFEMBACV=paids
PSV&PRS&NOME3PS&FEMESNG=psis
PAS&3PP&FEMEACVEDUA= s
PSV&PAS&3PPEFEM& DUA= s

PSVE&PRS&NOME3PPEFEMEDUA= usiid
PAS&3PPRFEMEACVEPLR= sk
PSVE&PAS&3PPEFEMEPLR= asii
PRS&NOM&3PPEFEMBACVEPLR=as i
PAS&2PS&MCLEACVESNG=sasiinl
PSVE&PAS&2PSEMCLESNG =sesiius
PRS&NOME 2PS&MCLEACVESNG= sl
PSV&PRS&NOME2PSEMCLESNG=x1sks
IMP&2PS&MCLEACVESNG= i
PAS&2PP&DUARMCLEACV=\dwsid
PSV&PAS& 2PPEDUAGMCL=\iuaid

PSV&PRS&NOME2PPEDUAGM(L=lassie
IMP&2PP&DUASMCLEACY =Lesaid

PRS&NOM&3PPE&MCLEDUARACY = lasiiny

PRS&NOMB3PPEFEMBACVADUA= Lasid

PRS&NOM& 2PP&DUAGMCLEACY = lasid

PRS&NOMB&1PPRACVEPLR=pss1s
PRS&NOM&1PPEPSVEPR=mis
PRS&3PS&SNGEMCLEACVBACC=psiis
PRS&3PS&SNGRMCLEPSVRACC=psiiny
PRS&3PP&DUAGMCLEACVEACC=\usii
PRS&3PPE&DUARMCLEPSVEACC=lasiiy
PRS&3PP&PLREMCLEACVEACC=! yuasiny
PRS&3PPEPLREAMCLEPSVEACC= yasiing
PRS&IPS&SNGRFEMBACVEACC=psind
PRS&IPS&SNGFEMEPSVRACC=pists
PRS&3PP&DUARFEMEACVERACC=Wssis
PRS&IPPEDUARFEMEPSVRACC=lasiis
PRS&IPPEPLRAFEMEACVEACC= miiy

PRS&3IPPEPLRAFEMEPSVRACC=5asis
PRS&2PS&SNG&MCLEACVRACC=psid
PRS&2PS&SNGEMCLEPSVEACC=p i
PRS&2PPEDUAGMCLEACVEACC=Lssins
PRS&2PPROUABMCLEPSVBACCslasiis
PRS&2PPEPLRAMCLEACVEACCS! yusiis
PRS&2PPEPLREMCLEPSVRACCS s
PRS&2PS&SNG&FEMBACVEACC= yasiind
PRS&2PS&SNGRFEMEPSVRACC= asiind
PRS&2PPEDUARFEMEACVEACC=\usiis
PRS&2PP&DUAGFEMEPSVBACC=lasains
PRS&2PP&PLRAFEMEACVEACC= b
PRS&2PPEPLRAFEMEPSVEACC=juitid
PRS&1PS&SNGRACVRAC =i
PRS&1PS&SNG&PSVRACC=
PRS&1PP&PLRRACVEACC=ssins
PRS&1PPEPLRAPSVRA(C=p it
PRS&IPS&SNGRMCLEACVRIUS =iy
PRS&3PS&SNGEMCLEPSVEIUS=p iy
PRS&3PPEDUAGMCLRACVEIUS=Lekicy

FUT&3PSESNGEMCLEACC=rsiins
FUT&3PP&MCLEDUAGNOM
FUT&3PP&MCLEDUABACC=\asiioss
FUT&3PP&MCL&PLRENOM=,,
FUT&3PP&MCLEPLREACCS! s
FUT&3PS&SNGEFEMENOM=-
FUT&3PS&SNG&FEMBACC=,
FUT&3PP&FEM&DUASNOI -
FUT&3PP&FEM&DUARACC=n
FUT&3PPFEM&PLRENOM= ok
FUT&3PP&FEM&PLREACC=asiissus
FUT&2PS&MCLRSNGENOM =i
FUT&2PS&MCLRSNGRACC=p i
FUT&2PP&DUAGMCLENOM= lassiiis
FUT&2PPRDUAGMCLEACC=lasii
FUT&2PP&MCLEPLRENOM= yesiis
FUT&2PP&MCLEPLRBACC=! yusiiis
FUT&2PS&FEMESNGENOM= s
FUT&2PS&FEMBSNGRACC= jasiiniis
FUT&2PPRDUAGFEMENOM= asiiiis
FUT&2PP&DUAGFEMBACC=tasiiniu
FUT&2PPRFEMEPLRENOM=msiinis
FUT&2PPRFEMEPLRBACC=sskiie
FUT&1PSESNG&NOM= s
FUT&1PS&SNGRACC=ps
FUT&1PP&PLREANOM
FUT&1PP&PLREACC=pisiusius

Figure 4: All the rules of the paradigm M121 and th
generated forms of the verpiu)”

4.2.Mor pho-syntactic Information
Morpho-syntactic feature is a feature which is vald to

people the truth’, and tritransitive verb which daka

in the
sentence"pele Sl s aellac Al agy » AX"Thus will Allah

without transitivity as copula (Alansary, 2012).rFoore
information see

422. Tense

It is used in the grammatical description of verbs,
referring primarily to the way the grammar marks time

at which the action denoted by the verb took plétcean

be broadly classified as: past tense asdf™ ‘wrote’,
present tense as iR~ ‘writes’ and future tense as in
write’. For more information see
(http://www.unlweb.net/wiki/Tense).

423. Gender

Linguistically, some languages like Arabic has two
genders; masculine and feminine, however, Gender of
natural language words within the UNL framework is
classified into four genders; masculine such gs_&"
‘chair’ - “d=)” ‘man’ - “_lx" ‘wall’, feminine such as
‘A" ‘table’ - “ww” ‘gl - “3u,a" ‘newspaper’,
common such agis=” ‘victim’ - “ Jws” ‘model’ - “3_ 3"
‘nobody’ and variable such as-<” ‘glass’. In the case of
common and variable, the words may be classified as
either masculine or feminine. The difference isttha
common gender, a change of the gender implies ageha
of the natural gender of the reference. For exaniple
L’ 'victim = man’ and %usx 314" ‘victim = woman’.
whereas, in variable gender, a change of the gedhules
not affect the reference, we can s&y (lS” or “s3 Luls”
both mean ‘this glass’. Gender attribute is impuairtan
generating the different word forms of both adjeesi and
verbs as in the adjective=tiy” ‘active’, the word form

“ Lwii"he active’ describes masculine noun and the word
form  "iauii™she active’ describes feminine noun.
Similarly with the verb &<<" ‘write’ the word form “ 8"

‘he is writing’ indicates that the verb agent isnasculine
noun and the word form'isi"'she is writing’ indicates
that verb agent is feminine noun. For more inforarat

syntax, means that it is involved in either syn@act ahout gender see (http://www.unlweb.net/wiki/Gepder
agreement or government. Gender, number, and person

are involved in agreement in a large number of laiggs.
This section presents some of this information e
assigned to the Arabic words of MUHIT.
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4.2.4. Number as in the sentencé» » ks Ja ) Lei" ‘the man gave his
The number feature is mainly for describing nol8®me neighbor a giftt and tetravalent such as in the
languages like Arabic classify nouns according tosentence'sele < s aglleci bl agy n AX"Thus will Allah
numbers into three classes; singular, plural arad, dither  show them their deeds as regrets’. In some cases th
languages like English classify nouns into two stes predicate is considered avalent which means thiat th
singular and plural. The UNL Tagset classifies rointo  predicate does nothave arguments. For example
three main classes; singular, plural and invargantt each  “beautiful” (adjective) is avalent. For more infoation
class includes subclasses. For example, the fimh m about valency see (http://www.unlweb.net/wiki/Valgh
class singular includes the subclass “singularutant

which describes words that are singular but dohaste  4.3.2.  Aspect

plural form such as&s” ‘writing’. The second main  Grammatical aspect is a feature for verbs whialsisd to
class plural includes; dual nouns such a&“®” ‘two indicate the temporal internal structure of an icaGt
books’, paucal nouns which are nouns that reféewoof  event, or state, from the point of view of the dmea

a class such agtay” ‘few’ as in “0aiw o= ‘few years’,  There are two types of grammatical aspect incefy@R)
multal nouns which are nouns that refer to mang ofass  as in the Arabic sententg-_3) =& Iu" ‘start to explain
such as & " ‘Many of’, plural nouns such asJékl”  the lesson’ and causative (CAU) as in the Arabitessce
‘children’, and plural tantum which refers to plurmuns " ¥ Jiy 4la™made him accept it’. For more information
that do not have a singular form such d8s ‘spices’.  about aspect see (http://www.unlweb.net/wiki/Aspect
The number attribute isalso assigned to verbs to

specify the number of their subject and to adjestiv 43.3.  Subcategorization Frames

to specify the number of the Substantive. Forrhey are sets of rules used to generate syntaotictisres
example, the verb<tS” ‘he wrote’ is assigned as out of the base form. Subcategorization frames that
singular to indicate that its subject is singuand  determine the number and types of the necessatgctim
the verb *55I” ‘they ate’ is assigned plural feature to arguments (specifiers, complements and adjunctheof
indicate that its subject is plural and so on sthfo verb. Subcategorization frames that are used ie cés

As for adjectives, d»=" ‘describes singular masculine valent words whose syntax needs to follow a genetal
noun’ and"cx" ‘describes dual masculine noun’. For je. whenever there can be stated a regular pafter

more information ~ about number see generating constituents linked to the base forrchsas

(http://www.unlweb.net/wiki/Numbgr specifiers, complements and adjuncts. For examipde t
Arabic sentence’sylal JWl JdaJl <»g"the man gave

4.25. Person money to his neighbor’, The Subcategorization fréasne

It is a category that defines the deictic referetwea

participant in an event, such as the speaker,ddecasee VS(+NP,+NOM,+APER,+ANUM,+AGEN)VC(+NP,

or others. It is classified into first person, sst@erson +ACC)VC(PH([J]),+DAT);

and third person. First person have two subclad#ss:

person singular as the Arabic wotd" ‘I’ (1PS) and first vp

person plural asc~" ‘we’ (1PP). Second person have /\

two subclasses: second person singular ds2ili ‘you’ NP e

(2PS) and second person plural as'dd" ‘you’ (2PP). l

Third person have two subclasses: third persorungs /\

in "sa" ‘*he’ (3PS) and third person plural aslg" ‘they’ S v cormp

(3PP). Person attribute is also assigned to verlspécify l

the person of the verb subject. For example, thabigr /\ o

verb “‘e" ‘hear’ is assigned the person feature (3PS) to v comp

specify that the verb subject is third person siaig(BPS) l l l

and the verb fortie!" ‘| hear’ is assigned the person -y R

feature (1PS) to describes that the verb subgedirst l

person singular (1PS). For more information abausgn

see (http://www.unlweb.net/wiki/Person). o

4.3.Syntactic | nfor mation Figure 5: The syntactic tree of the sentence
Syntactic information describes the principles andrhis subcategorization frame indicates that thé Ves 5"
processes by which sentences are constructed.a]!s de ‘give’ has three arguments; verb specifier (nounap),
with phrase and sentence formation out of wordss Th ygrp complement (noun phrase), another verb congriém

subsection will discuss some syntactic informattbet  (adverbial phrase) and the head of this phrasehés t
areassigned to words in MUHIT such as valency, aSpeCé)reposition " to’ as shown in figure 5.

and subcategorization information.

4.4, Semantic | nfor mation

43.1. Valency .
Valencyor valence is a category that indicates the numbeltI focuses on the relation between on the one hand

of syntactic arguments required by any predicaterby >/9Nifiers, like words, phrases, signs, symbols| an the
valency can be: monovalent suah in the sentence-ie" other hand what they stand for, their denotation.
"A'the boy walked’,divalent such as in the sentence

"ol Al iK"the boy wrote the lessontrivalent such
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44.1. Semantic classification of the words

The semantic classification adopted in MUHIT is the
English WordNet 3.0. ontology. In WordNet, English
nouns, verbs, adjectives and adverbs are orgarized
sets of synonymous words (called synsets), eachkesyn
representing one distinct concept. Each entry iis th
classification carries a set of features and attei, all
subclasses of this concept inherit the propertiethat
class (Fellbaum, 1998).

4.4.2. Animacy
It is a semantic category assigned to nominal quiiscét

(1) The features of the search word such as papeéch,
the lexical structure, number, inflectional paradignd
subcategorization frame of the word.
(2) Different inflections of the word such as plurdual
and feminine of nouns. All these inflectional forare not
stored in MUHIT, but generated by the stored inftatal
paradigms, see section a.2, c.
(3) All the different possible translations fromhet
languages.
(4) The available synonyms of the word in the same
language.

Figures 7, 8 and 9 shows these types of information

indicates human or animal referents. Animacy mayfor the word ",

assume two possible values: animate (ANM), if the
referent is a living object; human or animal, as "
‘teacher’ - 'Us)" ‘man’ "iki" ‘cat’ or inanimate
(NANM) which refers to any other non-living refeteas
"o ‘car’ - "S_" ‘boat’ - "4_~""freedom’.

S. Search options and results of MUHIT

The usage of MUHIT could not be easier. The intfis
very simple and intuitive. It only consists of aassh bar
and a help button. The system searches for thegdtriall
existing dictionaries. This search is performedamdy for
the citation forms of the words but for all exigfin
inflections as well. For more information see
(http://www.unlweb.net/muhit/index.php?muhit=helg#C

All this linguistic information appears with thestdts
of using MUHIT multilingual lexical database. MUHIT
allows searching by lexeme, word form or wildcagdreh
options, it also allows searching by the conceptie T
results provide the user with a number of inforomguch
as the number of results and number of languagats th
include the search word. In addition, the resutlf®rim
about the different parts of speech of the searctd vif
found. Figure 6 shows the different related infatiora of
the search word.

make unnecessary an expenditure or effort

give what is desired or needed, especially support, food or
sustenance

to keep up and reserve for personal or special use

give something useful or necessary to

X

i3

Tive frugally and use less resources

b 4

make unnecessary an expenditure or effort

grant as a discount or in exchange

4

F

make bigger or more

X

i

be able to seat

Figure 6: Results of Searching by Inflection
For more information see

(http://www.unlweb.net/muhit/). There are four pecof
information related to the results that appear thie,
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Features

ol

i & X " leer; onderrig

provide with a flag
be aware of the truth of some
beyond any doubt
be cognizant or aware of a fa
information about

G,0bj>thing)

fpart skills or knowledge to
designate as if by a mark
give an education to
make or leave a mark on
accustom gradually to some actic
mark with a tip
be well-informed
mark with a stake
make small marks into the sur|
make or leave a mark on
make small marks into the sur|
to hear and understand

give religious instructions to

s X

learn(agt>person,obj>thing) tod
hide
gain knowledge or skills

familiarize oneself thoroughly| %% Synonyms

il
=
S

¥, usually in advance

inform (somebody) of something

give expression to

Figure 8: Different Translations and Synonyms



3y
\3

A Inflections

¥

BF
PAS&3PS&SNGEMCLEACV
PRS&NOM&3PS&SNGEMCLEACY

“:n = PAS&3PPEMCLE&DUARACY @
PRS&NOM&3PPEMCLEDUARACY .
- PAS&3PP&MCLEPLR&ACV
?h" PRS&NOM&3PPE&MCLEPLR&ACV
A PAS&3PS&SNG&FEM&ACV
o .‘ o/ PRS&NOME&3PS&SNG&FEM&ACVY

PAS&3PP&FEM&ACVEDUA
PRS&NOM&3PP&FEM&ACVE&DUA
PAS&3PP&FEME&ACVEPLR
PRS&NOM&3PPEFEM&ACVEPLR

provide with a flag
be aware of the truth of some
something; regard as true beyond a|

izant or aware of a fad

ossess knowledge or PAS&2PS&MCLEACVESNG

PRS&NOM&2PS&MCLEACVESNG
IMP&2PS&MCLEACVESNG
PAS&2PPE&DUASMCLEACV

) *. > PRS&NOME2PPEDUAGMCLEACY
IMP&2PPE&DUAGMCLEACY
knowled Kill
P KROVReCHn OF 8y PAS&2PPEMCLEACVEPLR
familiarize oneself thoroughly wi
PRS&NOME2PPEMCLEACVEPLR
IMP&2PPE&MCLEACVEPLR
PAS&2PS&FEMEACVASNG
O ‘. XX PRS&NOME&2PS&FEMRACVASNG

> IMP&2PS&FEMEACVASNG ¢
act as an informer PAS&2PPADUAKFEMEACY

notify, usually in advance | pRGENOM&2PPEDUAKFEMEACY

inform (somebody) of someth| IMPR2PPADUARFENSACY

PAS&2PP&FEMEACVEPLR

give expression to

Figure 9: Inflections Appears in MUHIT

MUHIT has the possibility to search with the cortcep
and the results provide the number of languagdshinee
translated this concept. For example, searchingttier
concept “the present time or age” shows that 4gUages
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