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Yoprosy Yazykoznznljx £5, pp 37-40, 1976
LINGUISTICS AND THE CONTEMPCRARY STATE OF MACHINE TRANSLATION IN THE USSR
oy Ha G. Kotov :

Imring recent years Machine Translation recelved considerable public.
attention in connection with analyzing solutlons for further development
of the State system for sclentifle-technical information (Gosudarstvennaja
sistema nauchno-tekhnichesikoj informatsil). -~MI' is treated as one of the
components of this system. Within this framework MT is considered not as
‘an exciting theoretical field, but rather as a practical tool for obtaining
large amounts of translation of scientific texts of "rough" quality for
purposes of informatlion retrieval services.

During this period there began to appear reports in foreign countries
deseribing successful and economically profitable application of the come
puters for massive csmmerctal translations. However, this changing view-
polnt was not noted in our country since the established opinion in the
USSR was that KT is a task for the future, and that it will take a long
time to work out the theoretical fundamentals of the theory of translation,

There was another fact which escaped the attention of the linguistlec
communlty iﬁ4the USSK. Toward the end of 1973 and the beginning of 1974
a special temporary commities on sclence and technology was organized under
the auspices of the State Committee of the Council of Ministries of the‘
USSR (Gosudarstvennyj Komitet Soveta Ministrov SSR po nauke 1 tekhnike).
This cdﬁmittee, composed of representatives of various organizations
interested in practical MT, specialists on automatizatlion of informatlional
processes, speclallists on MT took as its task determining under what con-
ditions MT could be developad as a practlcal system at the present time,

This should be a working, expedient MT system,
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vUnder the "practical (working) MT system" is understood a system of
dictionaries automatlically used, equlpped with necessary lingulstic in-
formation and programs in order to produce massive "rough" quality of
scientific technieal texts. The editing of thls MT translation should
not take more effort than the editing of the usu2l translatlion. The
*rough" quality means that the translated text is understood by the user
in terns of clearly presented meaning; the meaning corresponds to the
' meaqing of the source, and, thereforg this kind ofhtranslated text could
be $sed as a source for information.

/ The concluslions this committee arri§ed at after a detailed analysis
of %he state of affairs in the MT field, bpth in the USSR and abroad, are
th%'following: |

"T#e level of achievements both in theories and experiments on MT makes

it:feasible to ralse the question of moving toward the practical realiza-

tion of MT in the USSR."

"The econonic significance of practical MT could be evaluated on the basis

of the following assumptions/assertions:

-=MT proqessing of ﬁhe text is approximately 5 times cheaper than human

translation...;

~~The time-consumétion required by input of the text into the computer
could be compared with hunan retyping of the text, translated by humans

.-~In terms of speed MI' (including the post-editing) could be achleved at
least ten times quicker;

"The work for creating practical MT and its deployment should be carried
out already at present time, without demanding the preliminary conditions

fo£ solving all the theoretical problems aimed at producing tarnslation

of a higher quality.”

- s e
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Tho Commlttee has also stated that the absence of practical MT
works became a hampering factor for further development of retrieval
resoarch In general, not just that of MT in particular.

The basic conclusion is that the USSR has no practical MT system
despite the existing achisvements in theory and practice and the real
opportunities, while in foreign countries MT has entered an era of com-
mercial application by both state and private orgaﬁizations.

f What are the causes of this state of affairs-in the MT flield in the
USS%? A brief history of MT development within the USSR should be pre-
sen&ed. Certain facts in its development might help in understanding

the peculiarity of MT development in our country.
‘ -

|

THﬁ FIRST STAGE (1954-1958)

In the Institute of proclse mechanics and computing techhology
(Institut tochnoj mekhaniki 1 vychislitel'noj tekhniki) of the Academy
of Sciences of the USSR under the guldance of D. Yu. Panov and I. S. Mukhin
and othe; members of their group (which included I. N. Korolev, S, N.
Razumoskij, and tho linguist I. x. Bel'skaja), The first Soviet experi-
mental MT translaﬁlon from English into Russian was made on the EVM BESY
computer in December of 1955, Then, in 1955, the group under the guidance
of A, A, Ljapunov and his assistant 0. S. Kulagina carried out experiments
from French into Russian using the EVM "STRELA" (the linguistic work was
done by -I. A, Mel'chux and T. N, Moloshnaja). The results of these two
groups were reported by the senior researchers of both groups in co-

authored papers{

1. _D. Yu, Panov, A. 4. Lijapunov, I. S. Mukhin, Avtomatizatsiia Perevoda
.8 Odnogo Yazyka na Drugoj, M., 1956.
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Without commentling on the questlons connected with coding techniques
on the commuters, differences in usinz the lincuistie information and de-
signing the transfer algorithms could be reduced to the differences
between "ermirical"(I. ¥. Belskaja) and "analytical® (I, A, Mel'chuk,

T. N, Molosinaja) ways of solving the same problem, However, one has to
note not so much the differences as the fact that the leaders of both
groups recoznized the existence dnd.justification of different attitudes
for solving new and complex Ml problems.

In that very paper Panov warned about the danger of being carried away
by logleal analysis of the language structure as a tool for solving the
MT problem. This loglical way ssemed to be attractlve especlally if one
wouid follow the direction of certain MT work in the USA, partlcularly
from the mathematical point of view since it made it possible to formulate
the MT problem as essentially a mathematical problem. However, "the very
nature of the translation is such that one can not completely ignore the
Individual features of the input text. Evidently, we encounter here a
problem.whick requires speclal analytical methods; similar to those ex-
perimental methods which are used in studying natural phenomena, "2

The group of D. Yu. Panov has also formulated the basic principles of
designing a MT algorithm, some of which are valid at the present time,too:
~-the maximal separation of the dictionary from the programs;
~=storing in the dictionary of the inherent grammatical features of words;
--dotermining the meaning of the polysemic words on the basls of the con-
textual environment, their grammatical features and the analysis of the

grammatical structure of the sentence, and other factors.

2, Ibld., p 15. )
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afler publicaticn of Lhe Tow o w of shese firet works on MNT there
oegan emerging varlols - rsups of MU cathusiasts In our country who on
the whole did not have “he opportunity to test their algorithms on a

computer and ware engazed essentially in theoretical work.,

THE SECOND STAGE (1958-1961)

The majority of participants in the first MT conference in the USSR»
in 1958 despite the warninzs of Psnov as mentlioned above, found the direc-
tion of Belskaja too "empirical." The directions for research suggesting
following some models in formal terms and using the intermediary language
in order to recreate the logical structure of a natural language were rec-
ognized as more attractive and more promising. The discissions on the
conference indicated not only the differences in opinions concerning the
ways of going about solving MT problems, but also the inclinaticn of some
researchers to consider the direction of their research as the only correct
one. The stage of suppression of "empiricists™ and the start of fruitless
searches for "universal solutions" of MT tasks was completed at the ALL
UNION CONFERENCE ON INFORMATION PROCESSING, MACHINE TRANSLATION, AND AUTO-
MATIC READING OF.TESTS IN 1961 (Vsesojuznaja konferencija po obrabotke
informatsii, mashinnomu perevadu 1 avtomatichaskémy chteniju teksta v
1961 g.). At the final session it was announced that according to pre-
vailing opinion MT as a practical problem should bg removed from the
agenda and all efforts should be devoted to working out the theoretical
basis of translation.

The group of Panov, Mukhin and Belskaja ceased to exist at that time.

The work of other groups came slowly to an end.
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THE THIRD STAGZ (1651.197%)

Iais period 1o cuarsclorized by the prevalilirs development of theo-
rotlcal studles of lanruare outsida o2 any connection with the spacifie
task of designing practical working_ET systems,

It 1s necessary to note that during the period of the late '50s and
early '60s "recvaluation of values" in the f'leid of MI has also taken
place in foreign countrics. The works carried out made it possible to
comg to certain important conclusions.

1. | It turned out that the existing grammars and the experience in formal-
iZﬁtion of lingulstic data were inadequate., There was no formal apparatus
for describing morphology, syntax and semantics to the degree that they
coéld be used in designing MT algorithms. This, in particular, served as
a 'timulus for development in variocus directions of structural and mathe-
matical lingulstics. A

2. It became'evident that one should test on the computer nof only al-
gorithms, but also theoretical constructs In linguisties, without which
one can not evaluate their applied importance for MT.

3. Designing an MT system even in its simplest variety should not be
considered as temporary work, but rather as a consuming long term task,
whose suécess can be guaranteed only by simultaneous efforts of linguists,
programmers and computer engineers.

The conclusion concerning insufficient access to computers and the
resulting discussion that the special purpose computers should be built
in the immediate future lost its relevance since the new computers with
large memories were built, coupled with high speeds and mathematical

operating systerms,
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However, most lmportant was the awareness of the fact that language
studles and the search for formaiizing language structures are necessary
moss general procedures for treating ths
informatlion by com?uters as well as in ths interest of the development
of the thsory of language. ilowever, whils ths‘language studies in MT
terms are both defined and delimited by their applicability for computer
testing, no such polar limits are 2ssumed for the formal model studies
concerning lanéuage fheony or cybernetic problems in general.

Thus, there developed two trends in linguistic studies, applied
and imformatlion retrieval which differ from each other iﬁ their goals,
tasks, depth and time periods peeded for achieving the stated goals.

Accordirpgly, one has to differentaite between MT as a scient;fic
technical problem for designing a working MT system tested and used on
a computer as a source of information, and MT (if that term should be
used at all) for the various retrieval researches in which language
studles are used for solving various processes in information treatment.
In connection with this division, one has to evaluate various linguistie
studies. MT as a universal scientific problem is a logical intersection
of various sclences interested in aspects of language such as general
linguistics, mathematical logic, semiotics, psychology, a series of
cybernetic éciences, ete. Within this framework, the area of linguistie
investigations keeps enlarging toward the more fundamental description
of language disregarding its connection with the tasks appropriate for MT.

The studies and research almed at designing MT systems as practical
and working systems found themselves in quite a different situatlon. These
efforts were not supported and as a result there is not a single working

MT system in our country,
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of the conseéuepces of the "goals-tools" approach there was a disbalanced
correlaticn between the levels of research serving the solution of VT as
& sclentific technical problem versus retrieval research disregarding any
applied testing for ¥7.3 The applied studles turned into retrieval studies,
and having lost the connection with the orizinal goal, naturally they were
not able to secure or.provlde the solutlion for working MT systems,

Starting with '60s the development of MT in our country and the West
went on different roads., One could completely agree here with the evalua-
tiok expressed by MT Specialists.u |

In the West, despite the discussion of "erisis™ in MT, attempts to
solve MT problems by '"brute force," by using the great dictionaries and
relatively simple algorithms were not stopped.5 At the same time theoret-
ical studies were also conducted concerning formalization of language
structures in a mode of close connection with the computers, Thus, for
exnmple,‘the principles of syntactic analysis of sentencesand generation

of "microsentences" were programmed and experimentally tested.6

3. G. Pospelov, Ob7ekt upravlenija-nauka., "NAUKA I ZHIZN," 1975, 11,

4, Vv, N. Gerasimov,’fu. N. Marchuk, SOVREMENNOE SOSTAJONAIE MASHINNOGO
PEREVODA, collection "MASEINNYJ PEREVOD I AVTOMATIZATSIJA INFCRMATSI-
ONNYKH PROCETSOV," M., 1975.

s. J.6g. Daniel, Translatlon by computer, "Electronles Weekly," 304,
1966, 7.

6. B. T. Carmody, P, E. Jones, Automatle derivation of microsentences,
"Communications of the ACM,"™ 9, 6, 1966
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the transforrmatlonal model of syntax on the basis of Chomsk v's concep /,

[S4)

ways ol graphlc representatlions of the syntaetle structures of languaga,
and other fizorotical eensiructs n lingulsties,

This provided the opportuniiy to evaluate the results of theory from
the polnt of view of practlical significance for solving MT tasks, to select
the level of realistically necessary detalls and formalization of linguis-
tic de#crlptions, to correctly modify the direction of further investiga-
tions. | |

One should not maintain the idea th;t the coupling of these studies
with specific MT tasks, narrowins formal linguistic studies to thelr use-
fulness for MT, their feasibility for testing on the computer, hampered
or suppressed the creative thinking of researchers and led to a blind |
alley, as is asserted by some purely theoretically oriented ressarchers,
Experience showed the opposite. Combinability of the theory with the
solution of practical problems and experimental testing of the theory led
to the creation of the series of working systems, "unscientific" as their
principles may be, with varlous degrees of automatization of the trans-
lation process. Thus, for example, there are in existence large automatic
dictionaries, the use of which secures a higher quality and quicker human
translation9, systems of translation for information data,10 systems of
MT producing “rough" translations of arbitrary texts, and with the addi-
tional editing--translations of high quality which is quicker and cheaper
thap by humen hands.11

7. B. J. Friedman, A computer system for transformational grammar,
YCommunications of the ACM," 12, 6, 1966

8. W. A. Voods, Transition network grammars for natural language analysis,
"Communlicat lons of the ACM," 13, 5, 1970,

9. H. J. Schock, Zusammenarbelt Hensch/Maschine beim Umgang mit electronisch

PG, SN
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These cstudies have demcnstrated the role of iinguistic investizations

also for the dovelcoront 27 zlectronlc corputing technolozy, In para

ticular, thsy have made it possible to reforsulate the new demands and
econditions regarding tﬁe design of the corputers of future generations
including considerations of specific features characteristic of human

handling of the information data.l?

In our own country, the development of MI after 1951 tooit another
road. A new trend in linguistic Investigations was formed and rooted
which considered MT as a genersl scientific problem, but retained the old
applied title "automatic translation." Within the framework of this trend
the scientific-technical problem of MT was plctured as one of the many
specific problems the solution of which was possible after completing
the whole complex of theoretical studles in linguistics, Retaining of
the title "automatic translation" assisted this trend during its forma-
tive staée.since it created an illuslon that the research would continue
~for purposes of solving the sclentific-technical task of MT, while in
realiﬁy this new trend set as its purpose quite different tasks far re-
moved from MT problems.

' The fundamentals of this theoretical direction are most completely
exemplified in the preface to the book "AUTOMATIC TRANSLATION 1549-1963,n13

12. D. G. fHays, Linguistics and the future of computations,"AFIPS Conference
- Proceedings," New York, 1573.

i3. I. A. Mel'chuk, Preface to the book: I. A. MEL'CHUK, R. D, RAVICH,
- AVTOMATICHESXIJ PEREVOD 1949-63, A critical bibliographical manual, M,
1967. (Indications for pages are given in the text,)
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number of a:psets the zreation of a new scimse language"!n.7). AT
(autonatic translation) is a specific job within a more gonaral sclen-
tifi.c goal--to teach the computers to learn human languages"(p.7).

Thxs, insteed of selvi-= a speciflec problem, a gen eral pro-ica with a
global perspective 1s postulated. From this it follows that "the
deseription of trends according to which the text is connected with the
meaning is a c,qtral problem of linguistics--one that is theoretical
and descriptive® (p.8). Within such wide phrasing of linguistic goals
there 1s no natural border line between purely linguistic work and work
concerning MT,..Any sufficlently rigurous linguistic study or work that
contains material adequately processed has a direct or at 1east indirect
relevance for MI" (p. 9).

(It should be noted as an objective criterion for "strictness" and
eppropriateness of linguistic work for MT is the fact of its being in-
cluded in the bibliographic list WAUTOMATIC ANALYSIS OF TEXT AND AUTOMATIC
TRANSLATION" of RF (Referativnyj Zhurnal) "INFORMATIKA," whose editor is
I. A. Mel'chuk himself.)¥ |

Fﬁrthérmore; all the questions of algorithmization of procedures,
using the results of linguistic investigatlons for applied goals, and

the experimental testing of linguistic algorithms are declared as not

14, I, A, Mel'chuk, OPUT TECRII LINGVISTICHESKIKH MODELEJ “SMYSL(~-)
TEXLT," M., 1974 (Indications of pages are given in the text of this
article.) English title: Experience in modeling the theory
"MEANING(~- JTEXT".,
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unnecessary Jor lingulsts to do, w111 be dens by mathematicians who er.
pect from the linguisties c¢nly abstract dcscripii:ns of language {p G,.
In the final'analysis, Lhe forﬁul&tion of the new trend proclaims "Can
we have azutomatle tranzlstion without translation, without computers,
wlthout algorithms? fes, suca is the contemporary conceptualization of
MT expressed in a somewhat paradoxical form." (p 9).

Assuming the above definitlon of "automatie translation," any
declaration or mention of designing a working automatié.MT model (1i.e.
creation of a systém for automatic analysis and synthesis and, afterwards,
also translation) (p 7) sounds 1like an emply pronouncement. At the same
tiée,‘the continuous use of terms such as "automatic analysis," "automatic
synthesls,” "working model," etc. are understood in a very unusual way,
only as an aggregats of rules, application of which are in no way con- |
nected by the researchers elther with their algorithmatization or even
more so with their testing on computers.

The central concept of this trend is the language model. In one of

the last works in this trend the language model of the type (sense(--)text)

. is considered as the basic tool for investigatlon and description of

language.15 Essentially, the model "sense--text" is a description of
procedures for linguistic structures on various levels, starting with the
level of sense and proceeding to the level of its expression in a natural
language, using the specially buillt formal languages, and the formal

description of rules for transition from one level to another (the algorithmic

15, I. A, Mel'chu%, OPUT TEORII LINGVISTICHESKIKH MODZLEJ "SMYSL(--)TEKST,"
M.y 1974 (indications of pages are given in the article,)
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part of the model), ..o Srplics ~ulia of these linzuistlc investigatlions
ls seen In the fact tiiv after = ~-r. Sroivss zomplete model "sensse-toxt®
will be built, it - .17 ., POSSELil: T slive la The memory ol the computer
the system ¢f formal wereripiisn o2 o1 tue lavels of a natural languege

(in its totality!). T.ls inclusas Tipreseniatlion of the meanlng of the
linguistic units, arnd ¢ the casis of the transition rules between levels
cne could design the corresponding algorithms and programs., Such a pro-
grammed mechanism w1ll carry out the universal transformations between
meaning and texts (medeelin5 kurman speech behaviour), This is what is
meant by the '"language processor”--the universal transfofmer of information
in a natural language. If two languages are described in this way, the
problems of MT for this pair will also be solved" (pp 5-115).

i However, the set goai--a global formal description of a natﬁral
language with any restrictions using a very loose concept of formalization
and a lack of understanding a5 to what degree these desceriptions could be
used in the near future--was bound to lead the researchers to the creation

of cumbersome designs diffieuit to inspect.

Applying these kinds of investigatlions to other languages and in

" depth analysis of specific problems makes the task even more complex and
makes it doubtful that the initial set will ever be achieved by using
_ these methods. Even if one abstains from considering the algorithmic

~aspects of models, i.e. description of rules of transition between levels

of language description assumed for making the theorstical investigations

easier (pp 5, 15, 27), their completion remains problematic., It leads

to further expansion of the fleld of investigetlons, to even more detailed
examination of linguistie descriptions, wifheut taking into account their

future use in the algorithmic part of the model, resulting in making tho
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cond part oi the model “sense--text,” l.e. the alge-

rithmic cne. This 1s connected with desizning of the formal lancuage of

describing the rules for transitlion botween levels and the algorlthmic
procedures themselves. = In terms of complexity, this second part of the
work 1s comparable with the first part, L.e. description of language levels.

The research using the model "sense--text" during the last 15 years

resulted in the deosign of fragmentary and disconnected deseriptions of
lgnguage data, particular incomplete '"models," a list of problems of
pr%ncipal importance to be solved in the future pertaining to the theory
of language, a complete refusal to consider the algorithmic aspects of
models, and recognition that the completion of these investigations is
impossible within the foreseeable future, If, after this, one stili hears
assurances that the‘formalization of‘languagg with this method constitutes
the only serlous task of linguistics, it is apprdpriate to recall a remark
of S. Leﬁ in an analogical situation, "...they gf‘course know that they
will not success in a complete formalizatlion of either the deductive or
natural language, nevertheless they assume that the distance between ‘an
incomplete formalization' and 'a now yet incomplete one' constitutes a
field fhat needs to be worked on for a long time with diligence."16

A . | Under these circumstances one can not seriously see any immediate

connectlon between research data and the specific scientific-technical

16. S. Lem, SUMMA TEKHNOLOGII, M., 1968, p 231.
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the current problerms of M2y informational retrisval, ASU {automatic cone
trol system), 913317-
These kind of assertions are nct cenfirred either by ths actual
state of investizations, or the results achleved at present time. There-
fore, it is mors proper to consider these investigations as purely theo-
retical, and a;surancés to solve in the near future the sclentific-

technical problems are unfounded, and the results so far achleved as an

attempt '"what degree of strlictness is achievable at present in substantive
linguistic descriptions,"18

Thus, there developed in applied iinguist;cs a theoretical trend
with the goals and problems significantly removed from the scientifice
technical tasks of MT. Essentlially, it represents one of the theoretical
frends of modern linguiétics, and it is seen precisely‘as such in foreign
literature,19 _

Evaluation of the slgnificance of the ideas of this trend for the
_theon§ of linguistics is beyond the scope of this article. Here one should
only finé out its actual connection with MT problems since it is underscored

with the retention of the title "Automatic Translation" and corresponding

~ assertions of its representatives.

In terms of its applied significance this trend of-investigations is

unsatisfactorjkdue to its immensity20 and, accordingly, the impossibility

i7. L. L. Iomdin, I. A. Mel'chuk, N, V. Pertsov, FRAGMENT MODELI RUSSKOGO
POVERKHNOSTNOGO SINTAKSISA, I, PREDICATIVE SINTAGMS, NTI, ser.2, 1975,
?’ p-BOn

18. Yu. A, Shreder, Predislovie k sbornilku "Semiotika 1 informatika," 6,
- M, 1975, P 3 ’

19+ "Trends i Soviet t}heoretical linguistics," D. Reidel Publ. Comp.,
w7l Ad/Rnatan 10112
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of achieving the stated goal uithc#t narroving the cbject. of investigatlion
and formallzation, As far as the "*tr;ctnes*" of linguistic descriptions
is conce‘med, slere ars ;:J"Iﬂ addiclonal «,mewlms serious ln nature beyond
the already above mentioned "eriterion": these objections refer to the
descriptlion of the lexicon in the form of the explénatory-combinatory
dictionary (toll:ovo-ko:nbinatornyj_ slovar-')z1 as well as the extremely

22 One can hardly

loose use of generally acéepted terms and concepts.
congider as an.adVantage of the trond under consideration, :Its procedural
te ques are aimed at linguistic universais and-yet based on formal
languages whose basis 1s constructed on logical constructs which are extra-
liéguistic. -Tﬁere is no use of the "organization of the natural 1anéuage,"

le one would expect that precisely this way might be the most productive.23

Statistical-approx1mate, algorithmic and other features of various

'1anguage levels and text units turn out to be very useful both in construe-
ting dictionaries, analysis and synthesis algoritﬁms, as well as in descrip-
tion of the necessé:y data for them. Accordingly, it is quite fair to assert
~that the rational combinability of various approaches to use all the

qualities of linguistic structures2? is necessary.

21, N. Z. Kotelova, ZNECHENIE SLOVA I EGO SOCHETAEMCST'", L., 1975, P. N.
lj?;?isov, OCHERKI PO RUSSKOJ LEKSIKOLOGII I UCHERNOJ L..,KSIKOGRAFII, M.,

22, ?672. Golovin, LINGVISTICHESKIE TERMINY I LINGVISTICHESKIE IDEI, VJa,
P 3.

23. M. V. Arapov, V. B. Borshchev, Yu. A. Shreder, 6p. cit., p 15.

24, N, D, Andreev, STATISTIKO-KOMBII\IATORNZE METODY V TEORETICHESKOM I
. PRIKLADNOM JAZYKOZNANIT, L., 1976, pp 5-6.
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Apparently, only by using such a complex approach will {.s pasrspective
problea of wilversal treasformation of Luworm:ition in a natural language be

solved, l.e. the rasult will be a created "language processor® on a couputer

PSP

for multifaceted linguistic froblems, includinz obtaining high quality MT
 The shorteonings of ths trend under consideration does not imply that
4t does not dezorve attention. Tho task of ¢ rﬂating formai &escriptioﬁ is
important for both theeretical and applied linguistics., It seems quite
probable results that will have applied signiflcance can be achleved by
narrowing the goals, strictly delimlting the tasks and by restricting the
subject of study. 7The point; however, is not whether the given trend is
efficlent. One should not agree with attempts to present it as the only
correct path toward the solution of all theoretical and practical linguis-
tic problems, especially since the connection of the problems, first. of.all,
“with MT is purely declarative.
The appearance of the immediate comnection of this trena with MT is
+ sustained with periodie reviews of history, state of affairs and perspec-
tives of MT research both abroad and in our own country, as an exampie of
which the preface to the collection of translations concerning MT could be
cited.?
The concept of so called "three generations™ in MT is presented in
. this overview: the first, the system of werd,for-word translatién" the
second, the system of grammar; and the third, the system of semantic
tre nslation for MI. This concept represents an attempt to make an
analogy between the development of computers and the development of MT

systems. Although each of the computer generations differs from the

25. 0, 5, Kulagina, I. A. Mel®chuk, AVTOMATICHSSKIJ PEZREVOD: KRATKAJA
- ISTORIJA, SOVREMENNOJA SOSTOJANIE, VOZMOZENYE PERSPEKTIVY, collection.
"AVIOMATICHESKIJ PEREVOD," M., 19?1.
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precedingz one by a different bast: oo Toeo e Doeen, boonslgtors fer
the seccnd, and integzrated solid -z » Tos <hn tnisd generatlion), ar.
caltecturs and technical charactariziics, thers sre
no generation ln designing MT systems =igh Lo dzocurented -y their design

abroad. The existing MT systems 2 not shiow Lhe iffkrenﬂee prescribed
by this system"and can be conditionl‘ly aseribad to ona or null generat,ion
(thﬁ automatlic dictionary of the éudeswehr). The concept of the three
generations does represent the real differenceé in the exlisting systems,'
rather than the evolution of views on the part of MT speclalists on how

MT }ould have been designed.26

]

Thus, it is considered that one of the principal differences of the
rd generation is the independence of the description of language ma-

terial from the "mechanism," l.e., algorithms of translation. However,

‘this principle is not gemerally accepted and what is even more important

does not have any support from tﬁe practical work in MT. The researchers
themselves who introduce this claésification27 consider it only as a way
to improve the algorithm.but not a voal in itself.

Thqy emphasize the specificity of the translation process, requiring
operations of linguistic units from various levels and consideration of

interconnections between them which ipso facto does not make it possible

" to carry out this principle. The other specialists do not generally

26. See: V., N. Gerasimov, Yu. N, Marchuk, op. cited.

27. S. M, Lamb, STRATIFIKATSIORNEAJA LINZVT7T7A KAK CSNOVA MASHINNOGO
PEREVODA, NTI, 1964, 103 V. INGVE, ZNACI.LiIT ISSLEDOVANIJ V OBLASTI
MASHINNOGO PEREVODA, NTI, 1965, 7.
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of algorithms and can not be justified Ty any advantages,

One should nots th;t the division of the language of transcription
from the "mechanism" is 2 very difficuli task even under the circumstances
of deslgning a translator for converting the algorithmic languages into
codes for computer commands,29 though the algorithmic languages are rela-
tively simple in comparison with the natural languages.

The ofhér differences of the three generation classification turn out
to be also non existent, such as the complete independence of the analysis
from the synthesis, delimiting the levels of algorithms (for morphological,
syntactic, and semantic ahalysis), differentiation of the deseription of

1inguistic data depending on the levels, the multiple cholce routines, in-

clusion into the dictionary of information of encyclopedic type, ete. (p 20).

In reality, as the experimental. designing of a MT system shows, the carrying
out of these principles in practice is attended with great difficulties.

| This concept and, in particular, the principle of differentiating tﬁe
linguistic deseription ("grammar") from the algorithms ("mechanism") served
as the technica} basis for the thesis advanced by the trend of "automatic
translation,” that the linguist should engage only in the deseription ;f
the linguistic daﬁa; without getting interested in how his results could

. be used in practice. This in fact made it easier to turn the applied MT

dnvestigations into a part of theofetical linguistics. The consequences

of this "unloading" of "applied" linguistics from algorithmic (applted)

28, P. Garvin, Algorithm of syntactic analysls "FULCRUM" (for the Russian
Language), collection "Avtomaticheskij Perevod'; H. H. Josselson,
- Machine Translation in review, "Computer and automatlon," 8, 1968,
29; P. Intersol, Sintaksicheski orientirovannij transljator, M., 1969,
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aspects of invesiizatlons immedlately showed up. Ths literaturs cn in-

- formation retrleval and MT bogan o be‘filled 1th publications of theories
ol universal transformations, d_scrlru-ons of *woriking” (only in the
inagination of the their authors) language models and other "applied"

(by nane only) works. The leading speclallist in the field of automation
of information processes, M. Taube,30 ex#ressed 15 years ago some critical
remarks almed at the claim of “structural linguistics" to be able to solve
MT %roblems. These remarks unfortunately are applicable also to these
people. S. Lamb was especially caustic: The professional.programmer knows what
eould be expected from computers and he knows the»algorlthmic limits of
prégrams' yet he is surrounded by a "swarm" of specialists who do not
help him at all in overcoming the difficulties, and regect them by their
unbubstantiated statements,">1

Ihe results of research and the real attitﬁde toward the task of
éesigning a working MT systeh is best formlated By the authors of the
“automatic translation” themselves in the above mentioned preface. In
the beginninv of the sixtles, "It became clear that there must be carried

: out first of all the tedious and time consuming work on formalizatlon of

lgnguages and only after that its results could be used for designing the

MT systems."(p 12).

1971 (the resuits). "Studies of automatic translation became the source

for a greaﬁ number of varied and interesting works of a purely linguistic

nature" (p 12). *...the base is created for a transition to a higher and

'30. M. Taube, Vychislitel'nye machiny i zdravyj smysl, M., 1964, pp 59-73.
31,
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new stage In investlpations of “rTv [» 13,
1975. (The results of 15 ; sre T ozter o ULt sock, "TYPERIENCE CF
THE TELCTY CF LINZUISTIC MODELE 1L Ble~ il a: THowever, tuns statol goal
at present is not feag1ble, at Zonst for tis author of these lines., ot
a single Tull model "sense--text™ 33 jnesm ta hiz even in a rurely expers
imental nature..." ¥As far as the theory is concerned, even here there
are tremcndous lacunae....It is impossible to fill all these gaps in &
foreseeabls fuiure {p 5). If one considers that the algorithmic aspect
is not considered at all (p 15, 27), it is possible to evaluate this sit-
nation as a scientific blind alley of the theoretical trend in AT.
~ With such a situstion in the field of "automatic translation” even
in: 1ts theoretical part, not to speak of its applied aspects, one gets
strange impressions from statements of some of their representatives re-
garding the futility of starting a new experimental NT prior to finishiné
the above stated theoretical goals since such new experiments would boil
down to a repetitien of the experiments of 20 years ago.32 It is diffi-
cult‘to savahat is the basis of such an attitude: lack of understanding
Qt a new situation or a desire to defend one’ s own "scientific territory",
including MT, at any price, from intrusion by practitioners.,
It could not be mazntained that nobody noticed the one-sided develop-
= msnt of this trend in the field ofIMT. There were also warnings on the
dangers caused by isolation from practical experiments. Thus, in 1964,

G. G. Belonogov and R. G. Piotrovsky came out with an evaluation of the
situation.33

32, For example, refer to the stauements of V. V. Ivanov and I. A, Mel'chui

at the All-Unlon Conference on theoretical linguistic oroblems in 1974
(section "Theoretical Aopects of Applicd Linguistics")

33 G. G ntﬂ ANArAY . DA ndsmnsrnlae A MACTITANIAIC mEmTarA™A  veas 2~ /L
s -
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In 1655 a took by T, Thatov was ;uiLA:hed in waleh tns Rister— of
MT was pubiishad, where the conilict hetween his appiied and the theo-
retical trends was dicatsed ia sharply polemie terms, and ASES prv;*e ms
" of designing working MT systems were discnssed. > =% should be noted
that in the 1975 edition of this book, under the title ".¥ PEREVODCHIKI"
(We h'anslators), the publiszhing house 5'ZNANIE" removed from the book
all the criticisms against structuralism and the theoretical trend in
MT without the agreement of Me author.

In 1970 R. G. Plotrovsky, analyzing the causes of MT Merisis" iﬂ
our country, wrote: "At the end of the fifties there were working MT
co%lectives in our country, alming at the creation of commercial MT and |
théy were getting promising individual results. These collectives, over-
coming technical and linguistic difficulties, could have probably achieved
in the middle of the sixties commercial franslations on new Soviet com-
puters. Unfortunately, the sbsence of the technical base, the organiza-'
tional and psychological atmosphere in mathematical linguistics and the
turn fov{_ard theoretical automatic translation, einerging in the begimning
of the sixties, paralyzed this work....Our lag behind the leading European
and American coliectives could be-evaulated at 8-10 years."35

Considering this trend of "machine™ translation "without translation,
without algérifhms,# with its representatives evaluating all the work in

34, D. Zhukov, PEREVODCHIK, ISTORIK, POET? SLOVO, TEBE, MASHINA, M., 1965.

35. R. G. Plotrovskij, OTRASLEVOJ VEROJATNOS’I‘NYJ MASHINNYJ PEREVOD, collec-
tion., "STATISTIKA TEXSTA," H--Avtomaticheska,ja pererabotka teksta,
Minsk, 1970, p 7.
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MT only from ths point of vicw o tholr correspenicnze to the theorstical
concepts of the trend, and Qhen the success of the design of a practical
MT system was mads %o cujend ¢z Lho ccapletlon of thsir "theory,® taere
were only very fewvorganizaticns which dared to carry out the practical
MT work against the "sclentifleally" guaranteed failure. The theoretical
trend itself could not produce the practical results and a viclous circle
developed: a theory fér theory's sake. It is precisely this point that
we conslder hafmful, f.e. ldentification and coﬁfusion of the theoretical
and applied MT work which led to the reduction of the applied work in MT
and its substitution by purely theoretical investigations in the field of
language. ‘

The exlsiing theoretical trend in 1inguls£ics has no right to call
itself "automatic translation." The retrlevai research in the field of
language universals belongs to the area of theoretical linguistices and
in terms of general scientific planning impinges on cybernetics problems.

These investigétions at present and in the future have no direct
relevance for the sclentific technical MT problem. The retention of the
title "automatic translation" makes it possible to assume that it 1is
used, on the one hand, for presticlous reasons and protection of their

ideas from criticisms on the part of other language specialists, and on
Authe other hand, for the creation of the appearance of MT development in
the USSR. It is difficult to find another explanation, ‘

- What then is the actual state of lingulstics MT work and its nearest
perspectives? As the work of the committes shoﬁed, the basic difficulties
of MT work are linguistic (description of the language and procedures),
mathematlcal (designing of algorithms and programs) and technical (computers

~ and external devices) and are at present not insurmountable. Despite the
Approved For Reléase 2008/03/03 : CIA-RDP83M00171R001800120015-9
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lack of support from representatives of "theoretical" translation, there
was earrlod out In the UISR sone practleal research work, though not in
sufficlent degzree., There exlsto énite extenslve experlence in buildinz
8 large MT dictlionary, algorithrms for synthesls and analysis, programmin
and experiments on cosputers. All this is a zood basis for the qreation

of practical MI systems. The organizatlonal difflculties are also to a

certain degree removed due to the formation of the A1l-UNION TRANSLATION

CENTER/VSESOJUZNYJ TSENTR PERZVODOV (VISP), which is charged with the

responsibility of coordinating all the work in this field and creating

working MT systems within the next few years.

‘The International MT seminar which took place in Moscow in 1975 in
auéumn showed that linguists are beginning agéin to do more and more
practical MT research.3%

The general direction of the research almed at the creation of
practical MT systems should be based on the actual available experience
in formalization of the description of language data and designing of
algorithms and programs, and should not be based on untesﬁed hypotheses
and theéries. The investigatlons and designs should adhere to the fol-
lowing principles:

1) orientation of ﬁranslation systems for a pair of languages, for
indlividual sublanguages, and if necessary for individual sets of infor-
mation documents; |

2) study and description of specific sublanguages with the degree of
detail which is actually necessary and could be used in algorithmsf

36, "MEZTDUNARCDNYI SEMINAR PO MASHINNOMU PEREVODU,™ M., 25-27 nojabrja
1975. Tewisy o .uiov 1 soobshchenij," M., 1975. '

" Approved For Release 2008/03/03 - CIA-RDP&3M00171R001800120015-9 =

24,

o8
=]

i Sl L i, o3 4

3) general use of statlstical data concerning the distribution of lingulstic
aunits in texts taking into consideratlon thelr environment and the properties

of the 1! Approved For Release 2008/03/03 : CIA-RDP83M00171R001800120015-9
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4) agreement and subordination «: s language dita deseription to
algorithms;
5) desicning of comp sletse systems of algorithms ard prograns on the basis
of the modular principle with censideration {within certain limits) for
the possibllity of changes}wi:hln‘the Lingulsiie 1nfcrmétion and algorithms,
too;
6) using the eyisting tools of sutomation and prorramming for designing
of xperimental and testing programs and contemporary computers, the series
ES EVM; A
7) | gaining accumulation of experience, experimental testing of partial
pldusiblé hypotheses and 1mprovemen£s of MT systems,37

; In agreement with these principles, it is'obviously necessary to
4ry out also the applied linguistic investizations in the field of MT,
starting first with easier problems and as these are solved going on to
more difficult ones. This is the usual path for solving any scientific
technical problems,'unfbrfunately forgotten in the "linguistics of AT"
vhich assumes a universal solution of the problem first, in its totality
(recognizing at the same time the unattainability of this goal) and only
after that should one proceed with solving particular tasks.

Having said that much does not mean the lack of slgnificance of

. theory and corresponding investigations and should not be understood as

curtailment of theorstical investigations for the sake of present needs.
The theoretical research should g0 on both in applied and general lin-
gulstics differing in goals, tasks and the duration needed for their

37. The stratezy and tactics for solving the deslgn of practical MT

systems 1s contained in the article by V. N. Gerasimov and Yu. N.
Marchuk, op. cit.
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tools now available and ths Present level of knowladge. The existenco
‘of even the siiplest'xf systems and their use permits timely.testing of
the intermadizte fesults or theorstical constructs in the ilanguage area
and correction of their further development. This kind of mothed should
secure continuity in improvement of MT systems on the basis of the ex.
perience thus gained, tested theoretical results and new technical tools.

The contemporary state of linguistic research with é further con-
tinuing lack of experiments, i.e. the working MT systems, hampers not
gnly its development, but also progress in the-llnguistic theory itself;
Thls is the reason for symbiosis betwéen theory and experiment aﬁd the
strengthening of applied ressarch in order to achieve the‘worklng MT
systeﬁ and solution of other urgent problems, relevant for the automa-
tization of information processes in the national econony.
Chronical Notes
Va, #5, pp 171-173.

£n International seminar on MT took place on November 25-27 in ﬁoscow,
organized by the All-Union Center for Translation (aurc)/ Vsesojuznyj
~ Tsentr Perevodov nauchno-technicheskij literatury i documentatsii under
the State Council of Ministers GKSM of the USSR on écience and technology
and The Academy‘of Sciences together'wlth the International Center of
sclentific ;nd'téchnical 1hformation;

In the opening‘words, the representative of the GKNO (State Committee
on Science and Technology), N. V. Turtanov, and the director of VTSP (AUTC),

V. N. GERASIMOV, noted that for the development of machine translation it

Approved-For Release 2008/03/03 : CIA-RDP83M00171R001800120015-9
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is necessary Ls have both the experiments on computers using large lin
gulstic data sots, and theorstlecal research in the fleld of spplied
linguistics and genoral lingulstics.
| The papers were grouped according to four basic tepiecs: 1) machine
dictlonarics, 2) problems of automatic analysis and synthesls of texts,
3) semantic analysis of text, 4) mathematical ard programming service.

i The machine dictionary accoples a special place in the modern concept
Of-!T. The dictionaries of natural languages within the MT systems and

ormation retrieval systems have a speciflc design which makes them

different from usual dictionaries. The baslc characteristics of machine
di?tionaries are determined by their functlioning in processing the
language data: the autonomous nature is different from fhe complemen-
iariﬁ§ of usual dictionaries, operational feedback, and interdependence
‘ and interaction with the algorithm of the automatic processing. Study
and design of machine dictionaries is in the handé of speclalists of com-
putational 1exicbgraphy as part of computational linguistics. Selective
strategy in MT assumes transfer of "deep" difficulties Into the "surface"
level, énd here a épeclal role is assigned to the rachine dictionary.
A. Ljudskanov described in his paper the principles of such seiective
sﬁrategy consisting of the glossary of mbrphemes (Peoples Republic of
Bulgaria). B |
}A-bllingual automatic dictionary of a thesaurus type represents a
main link in the research "from linguistics of the text toward machine
translation" within the group "STATISTICS OF SPEECH"/STATISTIKA RECHI,
.These and other important questions were discussed in papers by

A. Ljudskanov, R. G, Piotrovskij, Yu. N, Marchuka.

Approved For Release 2008/03/03 : CIA-RDP83M00171R001800120015-9
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Many papers and reporis prvsented spect
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ults of already muilt
and used machlne dlictlonaries. (V. V. Goncharenki ef 2l., L. . Beljaeva,
Z. M. Shaljapina, M, I. (tkupshchivova, G. Ya. Gordin et al., E. M.
Dobruskina and others, X, B. Zzitasv and others,)

Machiﬁe dictlonaries play a great role in machine analysis of
specific aspects in word formation and infléctions, for example, in
analysis of compound German words (V. A, Vertel*).

" The compilation of glossaries is preceded by lexicographic research
with the_aid of computers, and as a result the dictionaries-concordances
(KWIC) are built, also semantic frequency dictionaries of parallel texts
and backward dictlonaries are produced (I. I. Ubin, E. V. Vertel', E. L.
KS2'mina). ;

~ On the section devoted to automatic analysis and synthesis of texts
the largest number of papers and reports were presented. The following
statistics are interesting: among 17 papers presented, sight were devoted '
to.automatic syntactic analjsis, the morphological analysis, solution of
lexical polysemy was dealt with in three papers each of which discussed
the rest of the problems (the generative model znd syntactic synthesis)
It is apparent that the interest in syntactiec analysis still prevails.
The papers read are as a whole characterized‘by absence of new all-

embracing theorles, rather the. research is carried out on the concepts

‘already known ("meaning-text," statistical theories of speech and language)

or here are constructed algorithms for specific problems without any kind
of global theories (for example, algorithm of translation of numerals

from declmal base in natural language and vice versa, A. F. Osyka).
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The paper of I, Starks \ff‘.ill‘i(%) German [emecratle Zepuclic (GIR)
presented a metihsd of uransforming the syntactic consiructl:is from
Russlan 4into German for franslattien prrnosas, arpllicable for variosus
pairs of lanzuages, 'and also for intralanguaze transformaticns for
identification/isclation of synonymic constructions. Representation
of syntactic structures in the given system makes it feasible to solve
such complex problems as finding the antecedents of proncuns (anaphoric)
(G.. Klimonov, GbR); G. S, Tsejtin presented new models for analysis,
using the preference of linguistic constructs., These types of models,
and also the models with limited nonprojectivity were tested experimen-
tally (G. 5. Tsejtin, B. M. Lejkina).

1 The collnctive paper of scientists from Csechoslovakia described
thelcasic components of the functional generative model. Semantic re-
presentations (formulae) are generated based on the syntax of dependences_
(E. Beneshova and others). 4n attempt was made to make a choice of gram-
matical analysis of'text on theoretical grounds. ’

The general principles set up by Hjemslev toward linguistic analysis
are acceptable for the MT as well as the principles of descriptive lin-
gulstics. However, the concrete text analysis is based on its own laws
which are best described by distributional-statistical methods Supported
. by probabilistic evaluations. The main prineciple of this method consists
in the fact that the main postulates ere not given a priori, rather they
are arrived at as a result of attempts at formalization of language
(A. A. Koverin), ‘

Many papers were devoted to speclific syntactic problems; for example,

interpretation of comparative relatlion in the grammar of syntactic analysis

o~
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I Rasslan texts (V. Tu, owera), coleonios of syntactice siricture
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the algorithm of z2ralysis of iio eontinucus type (E. E. Lovtskij),

analysis of prepositicns 1. 7. Ani<ina, T. G, lNikanorova, .. XN. Leontreva),

rules for desigﬁing predicate relatlons (M. S. Pershilova. and others),
The autematic merghole. ical analysis of the written Polish language was
treated in an interesting paper by A. Lukashevicha (Polish People's
'Rapublic){ M. P, Muravitskaja delivered a report on automatic morphemic
anélysis of verb forms, |
It could be said that in the semaﬁtic analysis the experimental
bethod took root. Thus, the concepts of the semantic connectedness of .
the text are.verified by algorithms for segmentation of texts into para-
graphs and connected fragments (T. N. Rylova, L. V. Orlova, R, A, Kovalevich
mdﬁmm,ﬂv.mkﬂw%G.&Oﬂmvwd&MmL %mpm%ﬂ%hm_
deals with the dictlonaries containing semantic information, and also
.wthe semantics of specific words and word combinations in natural language
(M. I. Otkupshchikova, G. M. I1'in and others, O. A. Shteronova).
’Thg research in the field of formalization of semantics provides
the output of immediate interest for the informatlon analysis and re-
trieval (automatic iﬁdexing end annotation, creation of dictionaries
thesaurl). Due to this the paper of V, A, Moskovo'o and Yu. S. Martemjanov
dealing with a generative model was very intesting; the papers of commni-
cative organization of text and its reflectioﬁ in the semantic structures
(E. I. Korolev, A, M. Shaljapina) and Lingulstic Justification of tge
System "Question" "Answer"(Kor~ad P., GDR). The quantitative evaluation of
the quality of translation {N. A. Kuzemskaja, E. F. Skorokhod’ko).

»
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In the sectlon on mationmatical :nd prograrming services papers werse

the machine and man within ths process of inter- and post-editing in the
M systems (3. D. Tikhomlrov snd others), compler approach toward mathe-

matical and progromming serviczs Zor MT (D. M. Skitnesvkij), and desicn

of general and specific programs (N. A, Krupko and others, N. G. Arsent'eva,

R. 5. Karetnikov, L. N. Beljaeva, S. A. Anan'evskij and others, N. A.
Balandinav, S, Krisevich and othsers,-L. F. Lukjenenkov and others). The
problems of automatic recognifion and synthesis of hierdgliphs were also
considéred (S. M. Shevenko). The results of varlous programs weré demon-
strated, representing linguistic algoritams,

| In the sessions of this semlnar 205 persons participated, approxi-
vmately 80 theses of papers were-sent to the organization commlittee, and
63 papers and reports were presented in sections and at plenary sessions.
Sclentists and collectives from five countries and 15 clities of tné USSR
participated.

This shows the interest in MT and the trend of practically all

Soviet collectives and scientists studying MT and alsé the specialists

from other countries--members of MSNTI (1) toward organizational unity

~ in designing scientific and technical problems for commercially suitable

MT systems.

Yu. Marchuk (Moskva)
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