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Abstract

The current article discusses the main problems of human and machine translations,
and introduces a new lexical description in machine translation for faster and more accurate
translation. The new method uses so-called field indicators or the Field Indices to facilitate
the MT search engine for words by marking these words with special components creating
a semantic field, and allowing the MT devices to search for the word according to its usage
in the text.

The Field Index system covers the semantic description of the following main
spheres: scientific field, public or social field and humanitarian field. These three spheres
contain subfields that usually mingle with the parent index through a dash, with the parent
index being with the first one.

The scientific field includes such aspects as geography, mathematics, chemistry,
physics, economy, medicine, etc., with related subfields like diseases and biological terms
(for medicine), names of drugs (as a separate filed), finance and accounting (as part of the
economy), etc. Applied Sciences Index contains miscellaneous words used by other
subfields of the same scientific sphere: e.g., computer, telephone, function and many others,
and plays a crucial part in distinguishing polysemantic words such as mouse (hardware),
root (in mathematics), etc.

The public or social field contains subfields that narrow the meaning of words to a
specific one and includes aspects as art, agriculture, law, education, religion, housing
utilities, time, transportation, people, etc.i+iT Ss the widest semantic field containing a lot
of subfields specifying words that belong to such groups as colours, architecture, games,
music, sport, etc. (for art index), clothing, beverages, food and production (for agriculture
index). Notions of time, people, professions and terms for religion and items used in the
household are present in this group due to its wide usage within the society.

The humanitarian sphere deals mostly with terms used in languages, literature,
manuscripts and libraries. These subfields help identify polysemantic words between
nations and languages, book titles and ordinary words and phrases, and literary styles
(documentaries, fairy tales, dramas, etc.). In turn, these can be further defined as prose or a
poem.

All formulae proposed in the project consider the presence of the Field Indices and
its position at the end of the description of the word. Depending on the target language, the
translated version should be identical to source following this very principle.

Keywords and phrases: machine translation, lexical meaning, metalanguage,
Universal Language Theory, artificial intellect.
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pwuwuhpwlywu ghnnieniuubph pGHUwéNL
yenokgrishkyan@gmail.com

Cwdwnnwnwghp

LbpYyw hnnwdp hwdwnnunwyh nwnwuwuhpnd § dwpnyuwihu b dbptuw-
Ywu pwpgdwuniyejwu wnol dwnwgwd fuunhpubipp, huswbu twl UbpYwjwgunwd
E dbpbuwywu pwpguwuniypjwt pupwgpnd Yhpwnynn pwnwiht uywpwgpnie-
jwu unp dbpnn, nph 2unphhy htwpwynp £ wnwyb| wpwg nt 62gphin pwpgldw-
unieynuuutp Yuwwpbpp Unwowpyynud £ puwgwywnwihu gnighsp, npu wudhow-
wtiu Yygyp pwnht' punpnatiing upw Yhpwnnigjwu ninpup b hunwybigubing pw-
nh hdwuwnwjhu nwown: Wu gnighsp Yhtiginnwguh dbpbuwlwu hwdwlywpgh Ynn-
dhg pwnwjhu puwnpnyeniup’ qquihnpbu pwpdpwgubing dbpbuwlwu pwpgdw-
uniejwu npwyp:

Puwgwywnwihu gnighsp Ubipwnnid £ hGnlyw) Gpbp hpduwlwu ninpunub-
nh hdwunwpwuwywu uywpwgpnyeniup' ghnwlwu, hwuwpwlywlywu Ywd un-
ghwjwlwu U hnwdwupwnwp: Uu Gpbip ninpunubpp ubpwnnud Gu Gupwnwowbn, n-
nnup unynpwpwp fuwntynd Gu gifuwynp gnigshte qdhlh dhongndy, npp npynud £
ulgpnud:

SGhwwlywu nnpup ubpwnnd £ wjuwyhup Gupwninpuutn, huswhuhp Gu
wo2luwphwgpnieiniup, Jwebdwnhywu, phdhwt, $hghlw, wnunbuwghwnie)nt-
up, pdaynieniup b wyju: Yhpwnwlwu ghinnigniututph gnighsp wwipniuwynud §
wmwppbp pwnbp, npnup oguwgnpdynd U unyu ghwnwlywu ninpnp wy Gupw-
nwowbpnu' hwdwlwpghs, hbnwfunu, gnpdwnnye W wyu, husu £ yénwlwu nbp
£ fuwnnu pwgdhdwuwn pwnbiph wnwppbpwlydwu dby, ophuwly' dyupy (uwppwyn-
pnud), wpdwwn (Jwpbdwwnhwlwu) W wyu:

Cwuwpwlywlwu Ywd unghwjwlwu gnighsp ywpniuwynwd £ Gupwgnighs-
ubip, npnup Ubnwgunwd Gu pwnbph pdwuwp b ubpwnnd B wpybunp, gne-
nwwnuwmbunigjwu, hpwyniuph, Ypeniejwu, Ypnuh, ppuwuutbph, dwdwuwyp,
wnpwuuwnpup, dwpnuwug b wy ninpunubp: Uw hdwunwpwiwlywt wdbuwwiu
ninpwnu L, npu niuh pwqdwpehy Gupwnwownbp, npnup dwlyusnd G wjuwhup
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fudpbippht Wwwnwunn pwnbp, huswhupp Gu dwpunwpwwbnnweniup, gnyubpp,
fuwnbpp, Gpwdonnyentup, uynpunp W wju (wpybunp gnigsh hwdwp), hwgniuwn,
fudhspubip, uunwun W wpwwnpnentt (gninwwnuwnbunyejwu gnigsh hwdwp), huy
dwdwuwyh, dwpnywug, dwutwghwnnyeniuubph W Ypnuh, ntwjhtu wnunbunie-
jwu dbg Yppwnynn wnwplwubph hwulwgnieniuubp wnw U wyu fudpnid’
hwuwpwynigjwu db9 npw (wju Yhpwndwtu wywwnbwnny: <nidwlpwwp ninpunp
punipwagpnud t |Ggniubipnud, gpwywuniejwtu b dwnbUwgpnigjwu Jdby ogunw-
gnpdynn wbipdhuutipp: Uju Gupwgnighsutipp oqunud Gu punipwagptp W mwppbipb;
\Giqniutipp waqtinhg, gnptiph Yeptuwgptipp unynpwlw pwnbiphg nu wpnwhuwy-
wnigyntuutiphg, huswbu twl Uwpwagpnud Gu gpwlywunigjwu nébpp (Jwybpwg-
pwlwu, htiphwew)htu, npwdwwhy b wyu): bptiug htipeht npwup Ywpnn tu hb-
wnwgwnu uwhdwuyb) npwbu wpdwl Ywd pwuwuwnbindnipniu:

LbpYywjwgynn twfuwgdnud pninp pwuwdubpp wipdb GU' hwoyh wnubing
puwqwywnwjptu gnigsh wnlwjneniup b upw dbpowynp nhppp: Ywfugwsd
rwnquwuynn Gqyhg" njw| pwpgqiwiyws nwppbipwyp whnp £ hinlh bpn-
hhojw| pwuwdalhu:

Pwtwih pwnbp b pwnwuwwlygnipyniuubp. dtptutwlwu pwpgdwunye-
N, pwnhdwuw, dbwwitgnt, hwdpunhwunip [Gqyh wbunienit, wphGunwlwu
pwuwlwuntejniu:

HNCIIOJIb30BAHUE HHIANKATOPOB COEP B MAIIMHHOM
HHEPEBOJE

EHOK I'PULIKSIH
Epesanckuii ['ocygapcTBeHHbIN YHUBEPCUTET,
KaHAUIAT QUIIOIIOTHIECKUX HAyK
yenokgrishkyan@gmail.com

AHHOTAUUA

B crathe BKpaTie OOCYXIAIOTCS TNPOOJIEMBI YCIOBEUECKOTO M MAIIMHHOTO
MEPEeBOIOB, a TaKKe TPEACTABIACTCS HOBBIH METOA JIGKCHYECKOTO  OIHCAHWA,
HCTIONE3YEMBI TIPH MAIIMHHOM TEPeBOJie Ui OBICTPOTO W TOYHOTO mepeBojaa. HoBbrit
METOJ] WCIIONB3yeT TaK Ha3bIBaeMble HHIUKATOPHI cdep, [enb KOTOPHIX OO0JNerduTh
MIONCKOBYIO CHCTEMBI CJIOB [UIS MAIIMHHOTO I[epeBoja, IoMedass CIeHUATbHBIMU
KOMITOHEHTaMH, YTOYHsISI WX CEeMaHTH4eckoe Toyie. MHaumkatopsl chep TO3BOJAT
MEXaHUYECKUN BBIOOpP CIIOB, TEM CaMbIM 3HAYUTEIHHO IOBHICHB KAa4E€CTBO MAIIUHHOTO
nepeBoja.
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Cucrema MHAMKATOPOB cep OXBaThHIBAET CEMAaHTHYECKOE OIMCAHUE CIEHYIOIINX
OCHOBHBIX 00JIacTel: Hay4Hasi, OOLIECTBEHHAsl WM COLMANIbHASA U T'yMaHUTapHAsA. DTH TPU
obmactu coaepxar cybchepsl, KOTOphIe OOBIYHO CIIAPHBAIOTCS 4Yepe3 THPE C TIJIABHBIM
HHJICKCOM, BCTaBJIEHHOM B Havaie.

Haydnas oGmacTh BKJIIOYAaeT B ce0s TaKWe acleKThl, Kak reorpadus, MaTeMaTHuka,
XUMus, (HU3MKa, SKOHOMHKA, MEAWIMHA M T.I. C TAaKUMHU cyOcdepamu, kKak OOne3HH U
OMoJIOrNYecKre TEPMHUHBI (11 MEITUIMHCKOM cepbl), Ha3BaHU JIeKapCTB (KaK OTJEIbHAs
cdepa), prHAHCOBBIE M OyXTalNTepCcKue TEPMHUHBI (KaK YacTh SKOHOMUYECKOH c(ephl)  T.1.
WHnukaTtopsl NPUKIAJAHBIX HAYK COJEPXKAT paslIMuHBIE CIIOBA, HCIIOJIB3yEeMBbIE B JPYTHX
cdepax Toil ke HaydHOW 00JIacTH, HApUMEp, KOMIIbIOTEp, TeaedoH, GYHKIHUI U MHOTHE
Jpyrue, W WrpaloT PEUIalollylo poib B pPa3IMYeHUH MHOTO3HAYHBIX CJIOB, TaKHX, Kak
MBIIIKa (06opyoBaHKe), KOpeHb (B MaTeMaTHKe) U T.JI.

OOIIeCTBEHHOE WM COIHAIBHOE II0JIE COACPKHUT cyOcdepbl, KOTOPHIE CYXKAlOT
3HAYEHHE CJIOB JI0 ONPEJNENICHHOTO MpeJielia, U BKIIOYAIOT TaKHe aCleKThl, KaK UCKYCCTBO,
CENIbCKOE XO3SIMCTBO, MpaBoO, 00pa3oBaHHE, PENUTHUS, JKUIUIHO-KOMMYHaJIbHBIE YCIIyTH,
BpeMsi, TPAHCIIOPT, JIOJU U T.I. DTO caMoe IUPOKOE CEMaHTHYECKOEe I0Jie, CoAepIKaliee
MHOXXECTBO cyOcdep, Onpemensiomux CJIoBa, NMPHHAUIeKAINE K TaKUM TpYINIaM, Kak
L[BETA, apXWUTEKTypa, WIPHI, MY3blKa, CHOPT M T.JA. (I cdepbl HCKycCcTBa); OAEKIa,
HalUTKH, €1a W NPOM3BOACTBO (At cepbl celnbckoro xo3siicrTsa). I[IoHATHS BpemeHwH,
monel, mpodeccuii M TEPMHHOB, O0O3HAYAIOUIMX PEIWIHI0 M HPEAMETHI OBITOBOTO
HCTIONIB30BAHMSA, BKJIIOYEHBI B 3TY TPYIITY U3-32 UX IIMPOKOTO HCIIOIH30BAHHS B OOIIECTBE.

I'ymanurapHast cepa UMeeT A€N0 B OCHOBHOM C TEPMHHAMH, MCIOJB3YEMBIMH B
S3bIKax, JIUTEpaType, pYKOIHUCAX u Oubnuorexkax. OTu  cybcdepbl HOMOrarT
I/IZ[CHTI/I(bI/II_[I/IpOBaTI) MHOT'O3HAa4YHbIC CJIOBa MECKIY HAapOJaMU U A3bIKaMU, Ha3BaHUSA KHUT U
oObIyHBIE CciIOBa W (pasbl, a TaKKe JUTEPATYpHbIE CTHIM (JOKyMEHTaJbHbIE, CKa3KH,
JpaMbl ¥ T.1.). B cBOIO 04epesb, X MOKHO ONpPENeNUTh KaK Ipo3y WIN CTUXOTBOPEHHUE.

Bce dopmyibl, mpeanokeHHbIE B METO/IE, YYUTHIBAIOT HAJWYIHNE MHIEKCA TIOJIS U €T0
TIOJIO’)KEHHUE B KOHIIE OITMCAHHs CJIOBA. B 3aBHCHMOCTH OT fA3bIKa MEpPEBOAA MEpeBeACHHAS
BepCHs JOJDKHA OBITh HACHTHYHA HCXOAHOHN 110 3TOMY NPHHIIMITY.

KuroueBble cioBa U ¢pasbl. MALIMHHBIA [IEPEBO/I, JIEKCUUECKOE 3HAUEHHE CIIOBA,
MeTasI3bIK, YHUBEPCANbHAs TEOPUs SI3bIKA, HICKYCCTBEHHBIH UHTEJIICKT.
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Introduction

For hundreds of years, the history of humanity has been through wars and
conquests, and the peace after them required understanding of the conquered people:
new nations that hardly understood any other language but their own. For this very
reason, the position of a translator has been created and has evolved into fast, non-
human automatic translating devices.

Both human (HT) and machine translations (MT) have their advantages and
disadvantages. Humans demonstrate mispronunciations (due to the lack of the target
language sounds or tones in the mother tongue), mistakes in the meaning of the words
(possibly due to the homonyms), misinterpretation in stylistic devices (likely due to the
lack of knowledge of these devices in the target language) that may result in a
completely different, sometimes even opposite understanding of the real situation.
However, the same humans may use feelings in translating and often quickly orientate
in choosing the right words (and sometimes omitting the sentences or changing them
into others to avoid bad situations). On the other hand, machine translations avoid
technical problems (pronunciation, grammar, style, etc.) by using accurate translation;
however, they lack this human factor of quick orientation. Machine translation has
evolved and is in transition from computational devices (various translational services
online and offline) to artificial intellect.

Rene Descartes idea to create a universal language with equivalent ideas in the
target language sharing one symbol[4, p 2] was proposed in 1629, and this was later
the basis of modelling a universal language able to act as a mediator, a kind of
metalanguage between two foreign languages be they of the same language family or
not. However, it wasn't until 1932 that the first-ever machine translation was applied by
Georges Artsrouni, a French engineer of Armenian descent, who based the dictionary
and the grammatical rules of the MT on Esperanto.

In 1960 the IBM manufactured its first Mark CT that aimed to solve mainly
linguistic problems. The Japanese KT-1 was the first in making trilingual operations,
and in 1966 the Fujitsu Company developed FACOM 230/30 English-Japanese
translation. Throughout the 20" century, many MT devices have been creating,
surpassing each other's expectations and trying to give a better translation. Many use
modelling, like those proposed by eminent Armenian academician G. B. Jahukyan:
Universal Language Theory or the Japanese scientist H. Uchida’s Universal
Networking Language.

All MT devices use compiled dictionaries and grammar rules when translating,
while some (PROMPT, SYSTRAN, Worldlingo, ABBY Linguo) go forward by
introducing choosing between aspects or fields of translation. This option becomes
possible by uploading the original document in a pdf., doc(x). or txt. Extensions for
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translation. Let's pause here to try and understand the benefits of choosing aspects
before translating.

The most important factor in translation is the ability to express the idea of the
text in the target language no matter the lexical, grammatical or stylistic devices in use,
and here we run across the semantic meaning of the word. By choosing the aspect or
the field of the translation before the actual process, the MT chooses from the
subsystem dictionaries that contain special vocabulary. Thus, it slows down the
translation process but ensures considerably higher quality.

To maximally improve the searching of correct vocabulary as well as the
grammar and syntax, a field indexation is proposed that will consider the field the text
belongs to and will be written in the formal description of the words according to the
hierarchy making the meaning of the word much more distinct.

The proposal to use Field Index in MTs would be beneficial from the point of
view of fast and accurate translation. Logically the FI is the continuation of the formal
description of the word present in most, if not all MT devices. To describe the word, it
is necessary to view it in its paradigmatic system, i.e. showing the word's full
description, including the morphological, syntactic, and semantic structures.

Let’s take the UNL model of the word “fear” as an example and describe the
word as a formula adding the FI. Due to language varieties, the paradigmatic system of
nouns, as a metalanguage, generally accounts for analytical and syntactical languages,
i.e. it includes declination paradigm (DP) for many I.-E. (German, Slavonic languages),
Altaic, Ugro-Finnish and other language families.

fear — NDP(AN/CN/PSY)

At first, let's clarify the abbreviations. "Fear" is a noun in a declination paradigm
(NDP) that is an abstract (AN) and a common noun (CN), and the most important
factor is that the field to which this word belongs is psychology (SPY). Thus we have
described the word "fear" in detail according to the part of speech that includes
grammatical and syntactic features with FI being given in the end, and it is ready for
encodification®.

Let’s note that for decodification? the target language has to add its description
to the word. For example, an Armenian of this decodified formula would look like this:

Juwju — NDP(AN/CN/EDI,/PSY)

There is a great deal of similarity between both formulae; however, on a closer
look, the EDI; can be noticed within the noun declination paradigm, which stands for
the formulized description of the Armenian declination system where EDI is the

! Encodification is the word of a certain language already formulized and described, ready to become
a part of metalanguage and be translated into another language.
2 Decodification is the translation result when the target language gives its grammatical and
syntactical aspects to the word before showing in its translation.
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external declination inflexion system and the subscript 1 indicates the ending into -/
happening to certain words in all seven cases of the declension system of Armenian.®

Eminent Armenian linguist L. S. Hovsepyan has written numerous articles on
the formal description of Armenian in particular and UNL, in general, to be used in
MT, and the present article is partially based on her proposed description of Armenian
grammar to complete with the UNL English version section [1, pp. 144-156].

Thus in Armenian, the equivalent word has nearly the same attributes as in
English. Only inflexion is added right before the FI, i.e. it is a common abstract noun
inclined by external -h declination that belongs to the psychological field of study. The
presented project demonstrates the full description system, including FI its end, so,
depending on the target language, the decodification should follow this system. The
formula can have the following format for monolingual and multilingual systems. The
example of the multilingual formula is for Armenian, French, Spanish and Latin.

Multilingual system sample:

{unLa[NDP(MN/CN/IDI,/ACN)];house[NDP(MN/CN/ACN)];maison[
NDP(MN/CN/FEM/ACN)];
casa[NDP(MN/CN/FEM/ACN)];domus[NDP(MN/CN/FEM/EDI,*/ACN)]}

Let’s discuss the yet unknown abbreviations according to languages. The
Armenian language, besides the common descriptions, uses MN for materialized noun
and IDI; denoting that the Armenian word wmnit for house belongs to the internal
declination inflexion of the 1% type, which is n1> w, which is Nom: wminit>Gen: wmwb
(the rest of the inflexion uses the same format). Here the ACN is the FI for architecture
and construction.

Filed Indices should be divided into three main groups: scientific (including
physics (PYS), chemistry (CHM), biology (BIO), etc.), public/social (including art
(ART), military (MLT), religion (RLG), etc.) and humanitarian (languages (LNG),
literature (LIT), bibliography (BIB), etc.). Even so, we can have branches, and sub-
branches of the groups, e.g. the humanitarian field includes art (ART) that uses colours
(CLR); in this case, the FE is written with a hyphen (-): red ADJ (QLA/ART-CLR)®.

Let's take a look at a shortlist of field indices:

Scientific field

This field mainly includes words with one sole meaning and neologisms used
generally in science resulting from new areas in science. Words commonly used in
medicine, geography, astrology, biology, physics, chemical elements, etc., mainly
belong to this group. Here are a few examples:

AEF-Accounting, Economy, Finance

3 Classification of the inflexion is in the UNL Armenian section manual.
4 For Latin EDI, corresponds to the 2™ declension.
® QLA=qualitative adjective
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ASI-Applied Sciences (IT, Math’s, etc.)
CHM-Chemistry

BTN-Botany
GEO-Geography
PYS-Physics
ZOL-Zoology
APB-Amphibians
AVE-Birds
FSH-Fish
MAM-Mammals
INS-Insects
RPT-Reptiles;

Description example®:
Ag NDP(MN/CN/EDI,/CHM)
gnpun NDP(MN/CN/EDI,/ZOL-APB)

Like in the previous example, here also, we might need to use the hyphen (-) a
couple of times to indicate the hierarchy: e. g. dolphin NDP (MN/CN/ZOL-MAM-
FSH). The frog (gnpwn) belongs to the ZOL field as an animal, but it is most known as
an amphibian, that is why it is specified with APB (amphibian) description connected
with the previous index through a hyphen (ZOL-APH).

Public/Social Field

This field is the widest and exceeds the other field at least twice by its indices.
This is because items used by society are gradually expelled from both scientific and
humanitarian fields, creating a much bigger social field. Here are some indices of the
formal descriptions of the words within the public or social field. Words from
journalism, architecture, items used in the house, management, military, religion,
relation, people and even surnames redirect here.

DLR-Diplomacy, Law, Rights’

EDU-Education

FST-Festivals

JUR-Journalism (newspapers, articles, magazines redirect here)

MLT-Military

PSY-Psychology

RLG-Religion

TRS-Transportation

® Most examples are described for Armenian, so it is common to notice the EDI or IDI description.
" Quite often, similar fields might mingle and have one abbreviation.
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AGR-Agriculture
FOD-Food
BVE-Drink
CLT-Clothes
ART-Art
ACN-Architecture and construction
CLR-Colors
SCL-Sculpture
DRW-Drawing
GME-Games
MSC-Music
SPR-Sport
PEO-People
NAT-Nationalities
NAM-Names
PRF-Professions
RLT;-Relatives, close family members
RLT,-Relatives, extended family members
RLTs-Relatives, neighbours, friends
RLT-Foreigners
SNM-Surnames;
Description example:
onwsnt NDP(MN/CN/EDI,/PEO-PRF)
Quunhlj NDP(AN/CN/EDI,/FST)
The use of PEO (short for people) in the word pilot (onwyni) means that the
word indicates a human being, and here the PRF gives the notion that it is a profession.

Humanitarian Field

This field is the narrowest of the three because it describes mostly words
denoting languages, books and styles. Literary and linguistic terms, book titles, fiction
and non-fictions are grouped here according to their style. Here are a few examples:

LNG-Languages

BIB-Bibliography

LIT-Literature
DCU-Documentary
CME-Comedy
DMA-Drama
ENC-Encyclopedia

FLK-Folklore
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FLM-Film

POE-Poems

PRO-Prose

SPE-Speech /monologue, dialogue, rhetoric speeches/
TRG-Tragedy

STY-Stories, fairy tales.

Description sample:

Yupudhp gjpawpyp NDP(MN/CN/EDIL/LIT-STY (PRO))
Qutinw hphynitip NDP(MN/CN/EDI,/LIT-POE)

The title of the “Red Riding Hood” (Lwpdhp gjhuwplp) belongs to the stories
and fairy tales section (LIT-TRY). However, it still carries the PRO index showing that
the famous children's story is written in prose.

In the case of homonymy between a language and a nation, extra indices are
used to clarify the meaning. E. g. Armenian NDP(MN/CN/EDI,/PEO-NAT) -N30

Armenian NDP(MN/PN/EDI,/PEO-NAT)-the Armenian nation

Armenian NDP(MN/PN/EDI,/LIN) -the Armenian Language

As it can be noticed from the example, one of the words denoting the nation

(NEO-NAT) belongs to the social field, while the other shows the language that the
nation speaks; thus, it uses the humanitarian field index to describe the word.

This is just a small part of a greater and complete form of Field Indices that are
compiled to aid machine translation devices or artificial intellects to create much better
and more comprehensive communication between various nations, carriers of different
languages.

Throughout many problems discussed within the limits of computational
linguistics, the most important for Armenian nowadays is to process the texts yielding
better translations. All linguistic aspects of Armenian should be formalized in detail by
means of a formal description that will allow Armenian to access the network.

Language models, on the other hand, can be analytic, where the required
information is extracted from the text by means of dividing it into phrases, words,
auxiliary particles of language for a detailed analysis; or syntactic, where the reverse
process is generated (introduction of roots, prefixes, suffixes, etc. that join together to
make up the word, phrase and the sentence). This is a must for computational
linguistics, because each natural language is difficult by its construction and may raise
concerns when encoding into and decoding from a metalanguage.
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