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“Universal Networking Language is a computer language created to represent and
process information across language barriers (Uchida, et al., 2001).” The process of
text conversion and text deconversion is carried out by two components of the UNL
system i.e. IAN (Interactive Analyzer) and EUGENE (Deep to Surface Structure
Generator). The purpose of the present work is to implement the EUGENE tool for
NLizing the UCA-1 corpus (corpus available at www.unlweb.net). This work is a
first serious attempt to incorporate Kashmiri language in the UNL, thus paving a
way for the development of a Machine Translation System for Kashmiri language.
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1.0 Introduction
The task of conversion of a text from one language to another performed by a

machine is known as Machine Translation. Machine Translation is a broader arca
involving amalgamation of works from other fields such as Artificial Intelligence,
Mathematics, and Statistics etc.
1.1 Approaches to Machine Translation
Machine Translation approaches are categorized into the following categories:
e Direct MT
¢ Rule-based MT
o  Corpus-based MT
¢ Knowledge-based MT
Diagrammatic representation of approaches to MT is shown below:

MT Approaches

Direct Rule Based J Corpus Based Knowledge
Translation Translation Translation Based
l Translation
Transfer Example
Based Interlingua Statistical Based
Translation Translation 1 Based Translation
Translation

Fig. 1: Approaches to Machine Translation
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1.2 Interlingua based MT

In this MT system, the source language text is transformed into an Interlingua (a
language- independent representation). The target language text is then generated
out of the Interlingua. Thus, the translation involves two stages:

Source Language ——  Interlingual representation

Interlingua » Target Language

As stated by Jurafsky and Martin (2000) “An interlingua represents all sentences
that mean the same thing in the same way regardless of the source language they
happen to be in.” Interlingual approach for MT is most convenient for multilingual
machine translation systems. UNL-based MT system is an Interlingua-based MT,
and has been explained in detail in section 1.2.1

1.2.1 Universal Networking Language

“Universal Networking Language is a computer language created to represent
and process information across language barriers (Uchida, et al., 2001).” UNL is
basically a knowledge representation language i.c. it is used to represent information
conveyed by natural languages (Cardefiosa, et al., 2009). Unlike natural languages,
UNL expressions are completely unambiguous, which reflects the main advantage of
this system over other MT systems.

1.2.1.1 Description of UNL System

1.2.1.1.1 Language Resources

Language Resources involve the following components:

¢ UNLKB (Knowledge Base) — Linguistic Knowledge on concepts that are
common to every language.
e Universal word dictionary, Analysis and Generation rules.
1.2.1.1.2 Language Servers
Language Servers involve the following tools:
¢ EnConverter - This tool enconverts natural language text into the
UNL expression.
e DeConverter - This tool deconverts the UNL expression into
native languages.
1.2.1.1.3 Software Tools
Software Tools involve the following components:
e UNL Editors — UNL Editors are used to make UNL documents.
o UNL Explorers — UNL Explorers are used to view/manage UNL
document by accessing UNL language servers, UNLKB & UNL
Documents.
o UNL Verifiers — It verifies UNL expression for correctness.
e UNL Proxy servers — It Provides communication with language
Sservers.
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e Concept Definitions — It defines concepts in connection with
other concepts.

UNL Documents — These are the documents in which UNL expression is
described for each sentence of natural language. (Source http://www.unlweb.net)
2.0 Methodology

The nature of the current research work is analytical. The corpus was selected
randomly from Kashmiri books and dictionaries. In addition to this, UC-A1 corpus
(manually translated to Kashmiri) was also taken. The corpus for the proposed
Kashmiri UNL system was written in the modified Perso- Arabic script which is
used officially. The research work involved the UNLisation and NLisation of the
selected text with IAN and EUGENE.

The step-wise procedure adopted for the present research is discussed below:

1) Categorization of Kashmiri words into two groups i.c. Temporary words
(email id, URL etc) and Permanent words (Nouns, Adjectives,
postpositions etc).

2) Assignment of grammatical categories to all the lexical categories present
in the selected corpus.

3) Dictionary making and paradigm construction in IAN and EUGENE.

4) Framing analysis and generation rules.

3.0 Labels used in the UNL System
Labels used for representing the morphological, syntactic and semantic attributes
of words in the UNL system are given in the table:

Label used Description

N Lexical category of Noun
LEX Lexical category

POS Part of speech

NUM Number

SNG Singular

PLR Plural

INV Invariant

SNGT Singulare tantum

GEN Gender

MAS Masculine

FEM Feminine

J Lexical category of Adjective
ADJ Adjective

QUA Quantifier
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Label used Description

D Lexical category of Determiner
POD Possessive Determiner

ART Article

CAS Case

DAT Dative case

A Adverb

P Lexical category of postposition
PSPT Part of speech of Postposition
NTST Intransitive Verb

A% Lexical category of Verb

VER Part of speech of Verb

R Pronoun

C Lexical category of Conjunction
cCcl Coordinating Conjunction

U Lexical category of cardinal
CDN Cardinal

PPN Proper noun

PER Person

PAR Paradigm

Kas Kashmiri

ABL Ablative case

NOM Nominative case

ERG Ergative case

TEMP Temporary word

FPR Reflexive pronoun

3PS 3rd person

2PS 2nd person

PPR Personal pronoun

4.0 Analysis/Working of EUGENE Tool

The process of transformation of UNL expressions to the target language is
known as NLisation or Generation. In order to perform the language generation task,
EUGENE (dEep-to-sUrface natural language GENErator), created by the UNDL
Foundation is used. EUGENE tool has 7 tabs: Welcome tab, NL Input tab,
Dictionaries tab, T-Rules tab, D-Rules tab, EUGENE tab, and Compare tab. The
decoding process is done by the EUGENE tool using the UNL- NL Dictionary and
transformational rules.
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The analysis of the different parts of speech for Kashmiri is explained below
under different headings:
4.1 NLisation of Noun Phrases

NLisation of Nouns with different determiners is explained in the below given
table:

g Result |English Rules Dictionary (UNL-NL) [UNL input
1. |8 |trucks |Rule 1: (%x.M2):=(%xX,|[-S 3——3]{ }*truck”|truck.@pl
/traki/ M2 +FLX(PLR:=0> (LEX=N,POS=NOU,N
"2": SNG:=0>"")); UM=SNG,PAR=M2)<
Rule 2:1kas,0,0>;
(NUM,PLR,FLX "inflect
ed,%a):=('FLX,-
FLX +inflected,%a);
2. | Cats  |Rule 1: (%x,M2):=(%x,-|[ f——%]{}"cat”|cat.@pl
/bia:ri/ M2 +FLX(PLR:=0> (LEX=N,POS=NOU,N
"2": SNG:=0>"")); UM=SNG,PAR=M2)<
Rule 2:1kas,0,0>;
(NUM,PLR,FLX "inflect
ed,%a):=('FLX,-
FLX +inflected,%a);
3. |53 [fingers [Rule 11 (%x,M2):=(%x,-|[z——53i]{ }“finger”|finger.@pl
fondzi/ M2 +FLX(PLR:=0> (LEX=N,POS=NOU,N
"2": SNG:=0>"")); UM=SNG,PAR=M2)<
Rule 2:1kas,0,0>;
(NUM,PLR,FLX "inflect
ed,%a):=('FLX,-
FLX +inflected,%a);
4. |5 arms  |Rule 1: (%x,M2):=(%X,-|[ ———]{ }*“arm” |arm.@pl
/mari/ M2 +FLX(PLR:=0> (LEX=N,POS=NOU,N
"2": SNG:=0>"")); UM=SNG,PAR=M2)<
Rule 2:1kas,0,0>;
(NUM,PLR,FLX "inflect
ed,%a):=('FLX,-
FLX +inflected,%a);
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4.1.1 Generation of Noun with plural marker
Generation of Adjectives

2 |Result  |English |Rules Dictionary (UNL-NL)  |UNL input
=]
1. [&855<@% |ripe mod(N,%a;J, |[<3=]{ } “ripe” (LEX=],POS|mod(apple.ripe)
/pop apple %b):=(%b)(" |=ADJ)<kas,0,0>;
tsu:"{/ ")(%oa); [&—551{} apple”
(LEX=N,POS=NOU,NUM
=SNG)<kas,0,0>;
2. |ckesl u3t |cloudy  |mod(N,%a;J, |[ =3¢ }“cloudy” (LEX=].P|mod(sky,cloudy)
/obri sky %b):=(%b)(" |OS=ADIJ)<kas,0,0>;
a:sma:n/ "Y(%a); [ Wl 3sky”
(LEX=N,POS=NOU,NUM
=INV)<kas,0,0>; white sky
3. |odl ESdlyoung  |mod(N,%a: ], [[2= 8§ }“young”(LEX=J,P|mod(man,young
/lokut  |man %b):=(%b)(" |OS=ADIJ)<kas,0,0>; )
insa:n/ ")(%oa); [(—— ] {}*man”
(LEX=N,POS=NOU,NUM
=INV)<kas,0,0>;
4.2 NLisation of Quantifying Adjectives (multal)
w . Dictionary g
.g: Result (English |Rules (UNL-NL) UNL input
1. [olits many Rule No. 1:|[Js.]{ ¥*door” |door.@multal
s |doors  |[(%aM2):=(%a,- (LEX=N,POS=
/va:rjah M2,+FLX(SNG:=0>""; INOU,NUM=SN
darva:zi/ PLR:=0>""))); G.PAR=M2)<ka
Rule No. 2:18,0,0>; the
(N,SNG, @multal,%x): |books, many
="M ")(%0x,-|books
(@multal.-
NUM,+NUM=PLR);
Rule No. 3:
(NUM,PLR FLX *infle
cted,%a):=('FLX,-
FLX +inflected,%a);
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;; Result |English |Rules 3}?;?_11;87 UNL input
2. |ebls many Rule No. 1:|[ J——safetypin.@mult
A3 b |safetypin |(Y%ea,M2):=(%a,- O5]{ Y safetypi|al
/varrjah s M2, +FLX(SNG:=0>""; |n”
sitsni/ PLR:=0>"":)); (LEX=N,POS=
Rule No. 2:INOU,NUM=SN
(N,SNG, @multal,%x): |G,PAR=M2)<ka
=("la (" ")(%x,-[s,0,0>; the
(@multal,- books, many
NUM,+NUM=PLR); |books
Rule No. 3:
(NUM,PLR FLX *infle
cted,%a):=('FLX,-
FLX +inflected,%a);
3. | o sl |all noses Rule No. 1:|[e=—]{}"nose” |nose.@all
/sa:re: (%a,M2):=(%a,- (LEX=N,POS=
nasi/ M2, +FLX(SNG:=0>""; INOU,NUM=SN
PLR:=0>"":)); G.PAR=M2)<ka
Rule No. 2:18,0,0>; the
(N,SNG, @all,%a):=(" |books, many
2 (" ") (%a,-@pl,-|books

NUM,+NUM=PLR);
Rule No. 3:
(NUM,PLR FLX *infle
cted,%a):=('FLX,-

FLX . +inflected,%a);

4.3 NLisation of Indef Article
The generation of indef article plus Noun from the corresponding UNL
expression is explained in the below given table:

w . Dictionary g
.g: Result |English |Rules (UNL-NL) UNL input
1. o < |abus (%a N, @indef):=("5V"(|[o=]{} “bus”(LE bus.@indef
/ak bas "")(%oa,-@indef); X=N,POS=NO
(%0a,N,@indef):=("¢S1"(JUNUM=SNG)<
"")(%oa,-@indef); kas,0,0>;

110



Y NLization with EUGENE: A UNL Approach

Sl b ol gyl

% . Dictionary )
.g: Result (English |Rules (UNL-NL) UNL input
2. é}:ﬁ &Y latruck  |(Ya N @indef):=("S1"(|[<S =] { ¥ “truck”([truck. @indef
/ak trak/ "")(%a,-@indef); LEX=N,POS=N
OU,NUM=SNG
)<kas,0,0>;
3. JLI*;’ S acat (%a,N,@indef):=("S"(|[ L] {}“cat” (LE|cat.@indef
fak bla:r/ "")(%oa,-@indef); X=N,POS=NO
UNUM=SNG)<
kas,0,0>;

Boo

4.4 NLisation of Noun plus Postposition “¢

plus Noun (SNG form)
The generation of Noun plus Postposition plus Noun (singular) from the
corresponding UNL expression is explained in the table below:

g Result | English Rules ?&TG'L"H;S UNL input
1. |¢=y led|the book|Rule 1:{[J=8]{ } "table" (LE [plc(book, table.
s on  the|(%oaM3):=(%a,- X=N,POS=NOU, |@on)
/[eilzblas table M3, +FLX(DAT:=0>" NUM=SNG,PAR
pet o "); =M3)<kas,0,0>;
kita:b/ Rule 2: | [—=5]{}*book”
ple(%c;%a, @on):=(%|(LEX=N,POS=N
a)("e(" ")(" o ")("|OUNUM=SNG)<
")(%0); kas,0,0>; a book,
the book
2. |y pii|the cat on|Rule 1:{[5=]{ }*“roof”(LE |plc(cat,roof. @o
g the roof |(YoaM3):=(%a,- X=N,POS=NOU, |n)
/pafas M3, +FLX(DAT:=0>" INUM=SNG,
plet bia:r/ o M), PAR=M3)<kas,0,
Rule 2:10>; the book on
ple(%c;%a,@on):=(%o|the table
)" (" (" o (| [ cat”
")(%c): (LEX=N,POS=N
OU NUM=SNG)<
kas,0,0>; a book,
the book
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4.5 Generation of Noun plus Postposition “~S 4%” plus Determiner plus Noun
The generation of Noun plus Postposition plus Noun from the corresponding
UNL expression is explained in the table below:

g Result Rules Dictionary English I?S?;::l

1. |plc(computer|Rule 1:|[Jef] {3 “table”(L|many ~ computers| sz sl
(@multal, tab|(%a,M3):=(%a,- |[EX=N,POS=NO |behind the table S
le.@behind) [M3,+FLX(DAT:|U NUM=SNG,P bl s

=0>" "); AR=M3)<kas,0, A saS
Rule 0>; the book on /[e}:lblas
2:ple(%d,N,SN [the table patikini
G.@multal;%a, |[_%sS]{}“comp va:rija:h
N,SNG,@on):=( futer’(LEX=N,P kampiu:ta
%a)("")(" ")(" w=|OS=NOU,NUM 1/
(""" S 2 [FINV)<kas,0,0>

bty - a book,

(") (Yed);

2. |ple(pen.@in |Rule 1[50 {3}“door”(|a pen behind the|ws s »
def,door.@b |(%a,M3):=(%a,-|LEX=N,POS=N |door S ek
chind) M3 +FLX(DAT:|OUNUM=SNG LY

=0>"us ")), .PAR=M3)<kas, /darga:za
Rule 0,0>; the book s patkin

2:plc(%d,N,INV |on the table ak kalam/
. @indef:%a,N,S |[~E]{}*“pen”(LE

NG, @on):=(%a)| X=N,POS=NO

("t ")(" (" U NUM=INV)<

SIS kas,0,0>; a

(" ")(%od); book, the book

3. |plc(garden. |Rule 1:|[OS<]{ }“house” |few gardens behind|eh 5w
@paucal,hou|(%a,M3):=(%a,- |(LEX=N,POS= |the house —~ES S
se.@behind) [M3,+FLX(DAT: (NOU NUM=SN gL

=0>"us ")), G.PAR=M3)<ka /malga:na
Rule s,0,0>; the book s patkini
2:plc(%d,N,INV |on the table keh
.@paucal;%a.N, |[¢L]{}“garden”( ba:g/
SNG,@on):=(% [LEX=N,POS=N

a)(" (" (" »|OUNUM=INV)
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g Result Rules Dictionary English I?S?;::l
""" S et <kas,0,0>;
(" ")(%d);

4. [—S J5 sl dthe book under|Rule 1: [[J=81{ }“table” (LEX|plc(book,
s the table (%a,M3):=(%a,-|=N,POS=NOU,NU |table.@u
/te:blas M3 +FLX(DAT:|M=SNG,PAR=M3) [nder)
talkani =0>"w ")) <kas,0,0>; the book
kita:b/ Rule 2: on the table

ple(%c;%a,@un | [«—5]{}*“book”
der):=(%a)(" w|(LEX=N,POS=NO
~—S J M ")("[UNUM=SNG)<kas
(" ")(%oc); ,0,0>;

5. |we3d—s olifla  book beside|Rule 1: [ { 3 “table” (LEX |plc(book.
+Shs the table (%a,M3):=(%a,-|=N,POS=NOUNU |@indef,ta
/te:blas . M3,+FLX(DAT:|M=SNG,PAR=M3) |ble.(@bes
sazjdas ak =0>"w ")) <kas,0,0>; the book|ide)
kita:b/ Rule on the table

2:ple(%ed, N, INV |[««—S]{}*book”(LE
J@indef;%a,N,S |X=N,POS=NOU,N

NG, @beside):=( | UM=SNG)<kas,0,0

Y%a)(" ")(" (" w+[>; a book, the book

0 s

&SI

(%)

6. |50 el the book far|Rule 1: [d—;ﬁ]{}“table”(LEX plc(book,
s [from the table  |(%a,M3):=(%a,-|=N,POS=NOU,NU |table.@fa
/teblas dur M3 +FLX(DAT:|M=SNG,PAR=M3) |r from)
kita:b/ =0>"w ")) <kas,0,0>; the book

Rule 2: on the table

ple(%c; %a, @far | [——5]{ }** book”

from):=(%a)(" .+|(LEX=N,POS=NO

2™ "™ (" UNUM=SNG)<kas

")(%0); ,0,0>; a book, the
book
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4.6 Content Relation (NLisation)
The generation of Noun plus Postposition plus Noun is explained with the help
of some examples in the below given table:

2| Result |English Rules Dictionary (UNL-NL) | UNL input

=]

1. |alais Gl |the Rule 1:{[o=]{ }"john"(LEX=N, [cnt(book,John.
s book  |(%aM3):=(%a,- |POS=PPN,GEN=MCL, |@about)
/dzamas |about |M3+FLX(DAT:=0 |PAR=M3)<kas,255,0>;
mutlik/ |john  |>"™)); [«LS] {3 "book"(LEX=N
kita:b/ Rule 2:|,POS=NOU NUM=SN

cnt(%c,N;%a, N.PP |G,)<kas,0,0>;
N, @about):=(%ea)("

SN (" n ("

"%e);

2. | il the Rule 1:| o] { }"Paris"(LEX=|cnt(magazine,
Bt magazi |(Y%a,M3):=(%a,- |N,POS=PPN,PAR=M3 |Paris.(@about)
uufx-m ne M3 +FLX(DAT:=0 |)<kas,255,0>;

/persas |about |[>"w=")); [og.j@]{}"magazine"(L
mutlik  |paris |Rule 2:[EX=N,POS=NOU,NU
megzin/ cnt(%c,N;%a,N,PP |M=SNG,)<kas,0,0>;

N, @about):=(%ea)("

SN (" n ("

"%e);

4.7 Beneficiary Relation (NLisation)
The generation of Noun plus Postpoosition plus Noun from the corresponding
UNL expression is explained in the below given table:

g Result |English Rules Dictionary UNL input
=
1. |hs ilalthe [Rule 1:|[o+t=]{} "john"(LE |ben(book,John
s book  |(%a,M3):=(%a,- X=N,POS=PPN,CA |.@for)
/dsanas |for M3 +FLX(DAT:=0>"_s|S=DAT)<kas,255,0
ko:tri John ")), >
kita:b/ Rule 2:| [«—S]{}"book"
cnt(%c,N;%a,N,PPN, @ |(LEX=N,POS=NO
for):=(%a)(" ")"'ws|U, NUM=SNG)<kas

‘;)L&n)(nn(n ")(%C);

.0,0>;

114



W& NLization with EUGENE: A UNL Approach

Sl b ol gyl

g Result |English Rules Dictionary UNL input

=]

2. okl d\the Rule 1:|[u=bLé]{ }"Fatima"(|ben(uniform,F
Jalé uniform|(%Yoa,M3):=(%a,- LEX=N,POS=PPN, |atima.@for)
BT for M3 +FLX(DAT:=0>"s|CAS=DAT)<kas,25
/hfa:timas Fatima ")), 5,0>;
ko:tri Rule 2:| [es2u35]{} "uniform"
be:t/ cnt(%c,N;%a,N,PPN, @ |(LEX=N,POS=NO

for):=(%a)(" ")"'ws|U, NUM=SNG)<kas
RN %e);  [.0.0>;

4.8 NLisation of Time Relation
The generation of Noun plus Postposition plus Determiner plus Noun is given in

the table below:
g Result |English Rules Dictionary UNL input
1 |— edlfew tim(%d. N, INV,@pauca |[_t——=]{ }"noon" |tim(minute. @
e S Iminutes |1;%a, @after):=(%a)(" |(LEX=N,POS=NO |paucal,noon.@
/duphari |after  |")("~ES"(" "("~L ")("|UNUM=SNGT)<k |after)
pati ke¢"hinoon  |")(%d); as,0,0>; he is
minat/ arriving at noon
[E—is]{ }"minute"
(LEX=N,POS=NO
UNUM=INV)<kas,
0,0>; fifteen
minutes
2. | b—edfew tim(%d. N, INV, @pauca |[_t——=]{ }"noon" [tim(minute. @
NARYY minutes |1;%a,@after):=(%a)(" |[(LEX=N,POS=NO [paucal,noon.@
i M ES hefore |"M(—ESM(" (" s [UNUM=SNGT)<k |before)
/duphari |noon  |")(" ")(%d); as,0,0>; he is
bréh ke"h arriving at noon
minat/ [&—%]{ }"minute"
(LEX=N,POS=NO
UNUM=INV)<kas,
0,0>; fifteen
minutes
3. e le|few tim(%d. N, INV, @pauca |[_t——=]{ }"noon" [tim(minute. @
e S Iminutes |1;%a, @after):=(%a)(" |(LEX=N,POS=NO |paucal,noon.@
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g Result |English Rules Dictionary UNL input
=
/duhphari from "M~ (e ")("[UNUM=SNGT)<k |from)
piati ke"h |noon  |")(%d); as,0,0>;  he is
minat/ arriving at noon
[E—is]{ }"minute"

4.9 NLisation of Conjunctions
The generation of Noun plus Conjunction plus Noun is explained in the below
given table:

g Result |English Rules Dictionary UNL input
=]
1. |—3—=lJohn  |and(%ob,N;%a,N)|[c! a]land (Mary, John)
S5 e and =(%a)(" {}"John"(LEX=N,POS=P
/dzan  tiMary """ ")(%b);[PN)<kas,0,0>;
me:ri:/ [~ 43
(LEX=C POS=CCl,rel=a
nd)<kas,255,0>; John and
Mary
[ |
{}"Mary"(LEX=N,POS=
PPN)<kas,0,0>;
2. |H ekl (Fafima |and(%b,N;%a,N)|[~bt] { }"Fatima" (LEX=land (Aamir,
Al and =(%a)(" N,POS=PPN)<kas,0,0>; |Fatima)
/fatima: tidamir |")("~2")(" ")(%b); |2 43
a:mir/ (LEX=C,POS=CCJ,rel=a

nd)<kas,255,0>; John and
Mary

[ o]
{}"Aamir"(LEX=N,POS

=PPN)<kas,0,0>;
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Conclusion

EUGENE is an analytic tool in the UNL programme. This work involved the
NLisation of the UNLised corpus by employing EUGENE. This was done by
framing UNL- NL dictionary entries for all the nodes of the derived UNL graphs.
After that, paradigms and the required generation rules were framed. This work is a
pioneering work in terms of application of EUGENE for the generation of UNLised
text and the efficiency of this system can be further enhanced by incorporating more
corpus, and framing corresponding dictionary, paradigms, and rules.
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