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Preface

Now it is time to analyze what has happened in the 50 years since machine
translation began, review the present situation, and speculate on what the future
may bring. Progress in the basic processes of computerized translation has not been
as striking as developments in computer technology and software. There is still
much scope for the improvement of the linguistic quality of machine translation
output, which hopefully developments in both rule-based and corpus-based
methods can bring. Greater impact on the future machine translation scenario will
probably come from the expected huge increase in demand for on-line real-time
communication in many languages, where quality may be less important than

accessibility and usability.



Machine Translation: The First 40 Years, 1949-1989

About fifty years ago, Warren Weaver, a former director of the division of
natural sciences at the Rockefeller Institute (1932-55), wrote his famous
memorandum which had launched research on machine translation at first
primarily in the United States but before the end of the 1950s throughout the
world.

In those early days and for many years afterwards, computers were quite
different from those that we have today. They were very expensive machines
disposed in large rooms with reinforced flooring and ventilation systems to reduce
excess heat. They required a huge number of maintenance engineers and a
dedicated staff of operators and programmers. Most of the work was mathematical
in fact, either directly for military institutions or for university departments of
physics and applied mathematics with strong links to the armed forces. It was
perhaps natural in these circumstances that much of the earliest work on machine
translation was supported by military or intelligence funds directly or indirectly,
and was destined for usage by such organizations — hence the emphasis in the
United States on Russian-to-English translation, and in the Soviet Union on
English-to-Russian translation.

Although machine translation attracted a great deal of funding in the 1950s
and 1960s, particularly when the arms and space races began in earnest after the
launch of the first satellite in 1957, and the first space flight by Gagarin in 1961,
the results of this period of activity were disappointing. US was even going to
close the research after the publication of the shattering ALPAC (Automatic
Language Processing Advisory Committee) report (1966) which concluded that the
United States had no need of machine translation even if the prospect of reasonable
translations were realistic — which then seemed unlikely. The authors of the report
had compared unfavourably the quality of the output produced by current systems
with the artificially high quality of the first public demonstration of machine
translation in 1954 — the Russian-English program developed jointly by IBM and
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Georgetown University. The linguistic problems encountered by machine
translation researchers had proved to be much greater than anticipated, and that
progress had been painfully slow. It should be mentioned that just over five years
earlier Joshua Bar-Hillel, one of the first enthusiasts for machine translation who
had been disabused of his work, had published his critical review of machine
translation research in which he had rejected the implicit aim of fully automatic
high quality translation (FAHQT). Indeed he provided a proof of its "non-
feasibility”. The writers of the ALPAC report agreed with this diagnosis and
recommended that research on fully automatic systems should stop and that
attention should be directed to lower-level aids for translators.

For some years after ALPAC, research continued on a much-reduced
financing. By the mid 1970s, some success could be shown: in 1970 the US Air
Force began to use the Systran system for Russian-English translations, in 1976 the
Canadians began public use of weather reports translated by the Meteo
sublanguage machine translation system, and the Commission of the European
Communities applied the English-French version of Systran for helping it with its
heavy translation burden — which soon was followed by the development of
systems for other European languages. In the 1980s, machine translation rose from
its post-ALPAC low spirits: activity began again all over the world — most notably
in Japan — with new ideas for research (particularly on knowledge-based and
interlingua-based systems), new sources of financial support (the European Union,
computer companies), and in particular with the appearance of the first commercial
machine translation systems on the market.

Initially, however, attention to the renewed activity was still almost focuses on
automatic translation with human assistance, both before (pre-editing), during
(interactive solution of problems) and after (post-editing) the translation process
itself. The development of computer-based aids or tools for use by human
translators was still relatively neglected — despite the explicit requests of

translators.



Nearly all research activities in the 1980s were devoted to the exploration of
methods of linguistic analysis in order to create generation of programs based on
traditional rule-based transfer and interlingua (Al-type knowledge bases
representing the more innovative tendency). The needs of translators were left to
commercial interests: software for terminology management became available and
ALPNET produced a series of translator tools during the 1980s — among them it
may be noted was an early version of a program "Translation Memory" (a bilingual

database).



Machine Translation in 1990s

The real emergence of translator aids came in the early 1990s with the
"translator workstation"”, among them were such programs as "Trados Translator
Workbench”, "IBM Translation Manager 2", "STAR Transit", "Eurolang
Optimizer", which combined sophisticated text processing and publishing
software, terminology management and translation memories.

In the early 1990s, research on machine translation was reinforced by the
coming of corpus-based methods, especially by the introduction of statistical
methods ("IBM Candide™) and of example-based translation. Statistical (stochastic)
techniques have brought a reliase from the increasingly evident limitations and
inadequacies of previous exclusively rule-based (often syntax-oriented)
approaches. Problems of disambiguation, refraining from repetition and more
idiomatic generation have become more solvable with corpusbased techniques. On
their own, statistical methods are no more the answer in contrast to rule-based
methods, but there are now prospects of improved output quality which did not
seem reachable 15 years ago. As many observers have indicated, the most
promising approaches will probably integrate rule-based and corpus-based
methods. Even outside research environments integration is already evident: many
commercial machine translation systems now incorporate translation memories,
and many translation memory systems are being enriched by machine translation
methods.

The main feature of the 1990s has been the rapid increase in the use of
machine translation and translation tools. The globalization of commerce and
information is placing increasing demands upon the provision of translations. It
means not only continuing (maybe even accelerating) growth of the use by
multinational companies and translation services of systems to assist in the
production of good quality documentation in many languages — by the use of
machine translation and translation memory systems or by multilingual document

authoring systems, or by combinations of both. Until recent times, the production
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of translations has been seen essentially as a self-contained activity. For large
users, the appearance of translation systems has stimulated the integration of
translation and documentation (technical writing and publishing) processes.
Translation is now seen as one stage in the processes of communication and getting
information. Future products for such kind will not be separate independent
machine translation systems, translator workstations or translation tools, but
multilingual documentation software complexes combining document creation,
translation and revision, document archiving, information analysis, restoration and

extraction, etc. in order to satisfy the specific needs of companies.



Machine Translation Quality

Despite the prospects for the future, it has to be said that the new approaches
of the present have not yet resulted notable improvements in the quality of the raw
output by translation systems. These improvements may come in the future, but
overall it has to be said that at present the actual translations produced do not
represent major advances on those made by the machine translation systems of the
1970s. We still see the same errors: wrong pronouns, wrong prepositions,
anomalous syntax, incorrect choice of terms, plurals instead of singulars, wrong
tenses, etc. — errors that no human translators would ever commit. Unfortunately,
this situation probably won't change in the near future. There is little sign that basic
generalpurpose machine translation programs are soon going to show significant
advances in translation quality. And | think that if producers of machine translating
systems are still to continue sating market with software of low quality (as in
present) the whole machine translation industry may be condemned for ever by the
general public as producers of essentially poor-quality software, that could
possibly cause damaging of the research and development or even its closure.

In order not to be unsubstantiated | would like to present examples of
translation by the programs of machine translation which are the most widely
distributed in Ukraine — "Promt" and "Magic Gooddy" (same producer), "Pragma",
"Socrat" and one web-resource which provides on-line real-time translation. Their
work will be presented on the basis of translation of the extract from the British

newspaper article:
The Sunday Times:

Egypt has been training British MI5 and MI6 agents in how to combat Islamic
terrorists, underlining Cairo’s growing importance to the war against terror and

the Middle East peace process.



A senior Middle Eastern military intelligence official revealed last week that
British officers had undergone the training as part of a co-operation programme
with Egypt that began after the September 11 attacks on America in 2001 and
continued until last year.

Details have not been revealed, but it is believed to have included instruction
in specialised interrogation techniques and in the terminology used by terrorists,

which will enable agents to understand monitored telephone conversations.

Promt XT (Magic Gooddy):

Eeunem o06yuun 6pumanckuti MI5 u M16 acenmos npu mom, Kax cpazumucsi ¢
Ucnamckumu meppopucmamu, noouepkusas eaxcrocmov pocma Kaupa k eoiine
npomue ysrcacaimeppopa} u OIUNCHE80CMOUYHO20 MUPHO20 NpoYyeccd.

Cmapwee Brusicnesocmounoe 80eHHOe 00IHCHOCMHOE JUYO
ceedeHull{unmeniekma;} noxKasaio HA NPOULIoN Hedele, UmMo OpumaucKue
YuHOBHUKU{ODuUYepbl)  nodseparucy  00yYeHUur0  KaKk — 4Yacmes  HpOSpaAMMbl
compyonuyecmea ¢ Ecunmom, komopuwiii nauan nocine 11 cenmabdpsa nanaoenus Ha
Amepuxy 6 2001 u npooondxcancs 00 npouiioz2o 200aq.

Jlemanu ne OvlIu noxkazamsl, HO MO, KAK NOAA2AIOM, BKIIOUULO UHCIMPYKYUIO
8 Cneyuanu3upoBaHuvie Memoovl 0onpoca U 6 MeEPMUHONIO2UI0, UCNOTL3YEMYIO
meppopucmamy,  KOmopwvle  HO38014M  A2eHMAM  NOHAMb  NPOBEPEHHble

menegonmbie beceowl.

Socrat:

Eeounem 2omoeun British MI5 u acenmos MI6 6 xax, umobvl OGopombcs
meppopucmos Islamic, noouepxusarowux Kaup pacmywezo 3HaueHus 6 GOUHY
npomus meppopa u mupHulil npoyecc Cpeonezo Bocmoxa.

Cmapwuii CpeoHuti BocmouHbili 60eHHbIL YUHOBHUK PA3BEOKU OOHADYIHCUBAL
npoulnyio Heoeio, Komopyio bpumanckue oOondcnocmuvle nuya noo8ep2uUcCh

HO020MOBKY KAk 4acmsv npocpammsl compyonuuecmea c¢ Eeunmom, xomopuwiii



Hauunancs nocie Cenmsabdpockue 11 amax 6 Amepuxe 6 2001 u npodondicennou 00
nPoOuI020 2004a.

Hemanu He o0OHApYJiCEeHbI, HO NOBEPEHO GKIIOUEHHAS UHCMPYKYUs 6
specialised memoodax onpoca u 6 mepmMuHOI02UU UCTIONILIOBAHHOU MEPPOPUCTNAMU,

KOMopble N03680J1m, Ymobbl NOHUMAMb NPOBEPEHHYI0 melle(hOHHYI0 becedy.
Pragma:

Eeunem obyyaem Bpumanckuii MI5 u acenmor MI6 6 mom, kax 6opomwvcs c
Mycynomanckumu — meppopucmamu, noouepkugas Cairo’s, odopacmarouull
BAJICHOCMb 8OUHA NPOMUE Meppopa u npoyecca mupa baudcnezo Bocmoka.

Omeemcmeennviii Cpednuti Bocmounwlii 80eHHbIl pabOMHUK c8eOeHuUll,
NOKA3aHHbIU HA nocieoneu Heoene, umo bpumanckue oguyepvr umenu undergone
obOyueHue, maxk Kax yacms npocpammvl compyoHuvecmea c¢ Eeunmom, komopuwiii
Hayancs nocie 11 cenmsabps, nanaoaem na Amepuxe ¢ 2001 u onumenvHwlli NOKa
NPOULIBLIL 200.

Memanu mne OvlIU NOKA3AHBI, HO 3MO, KAK NOAA2AEMCA, BKAI0UAL0
uncmpykyuio 6 specialised memoodax donpoca u 6 mepmMuHoOI02UU, UCNOILIYEMOUL
Meppopucmam, Komopwvle npeooCmassim 03MONMCHOCMb A2eHMAM NOHAMb

KOHmMpoaupyemvle meieqhoHuble beceobi.
Internet machine translator www.tranexp.com:

Eeunemckuii écnomozamenvbHulil 21a2on 0lisi 00pA308aHUS CILONCHBIX 8PEMEH
ovims e6ocnumoieamev bpumanckuti M5 u MI6 oeticmeyrowasn cuna 6 kak k 6ot
Mycynvmanckuii  meppopucm, noouepkusamo Ilupamuoa u3 Kamuelr pocm
3HAYUMENLHOCMb K 2PAMMAMUYECKUll ONpeoesieHHbll YlleH 60UHA Om yicac U
epammamuyeckuti  onpeoenennviti unen Cepeouna Bocmox mup npoyecc.
BBICIIIAAI OTMETKA 34 KIIACCHYK) PABOTY cmapwuu Cepeduna
Bocmounwiti  60ennvlti ym  cysiceOHblll. OMKpubIBAMb NOCACOHUN Heoelsi Mom

EpumaHCKuﬁ YUHOBHUK BCHOMO2AMENIbHbIU 21a200 OJIs 06pa306anZ CIIOJHCHbBIX



8peMeH UCHbIMbIEAMb SPAMMAMUYECKULl ONpedeNeHHbll YleH 80CNUMbIBAmMb KaK
yacme AHUE) OM BbICUIAA OMMemKa 3a KIACCHYI0 pabomy CO - Oelicmaue
npoepamma ¢ Eeunemcxuti mom nawuname 3a epammamuyeckuti onpeoeieHHblil
unen Cenmsabpo 11 amaxosams na Amepuxanckuii ¢ 2001 u HenpepwigHblli 00
npownvtit.  200. IloopobHocms  ecnomoeamenvhviii  21a20n 0N  00PA308aAHUSA
CHIOJCHbIX 8peMeH He Oblmb OMKpPbIGAMb, MOALKO OH Oblmb 8epumsb K
BCNOMO2AMENbHBIN  21A20N Ol 0OPA308AHUSL  CNIONCHBIX BPEMEH 3aKI4amb
obOyuenue 8 cCneyuaIu3ayus 60NPOC MexXHUKA U 68 cpaAMMAmuieckull OnpeoeieHHblil
YleH mepMUHONo2Us ynompeOiienue y meppopucm, KOMOpwli 60 0asamb
B03MONCHOCMb UL NPABO OCliCMBYIOWds CUNAd K NOHUMAMb HACMABHUK meaedoH

pazeoeop.

Literary translation:

Eeunem obyuan acenmos namoeo u wiecmoeo omoenod bpumarckoii 6oenHoll
pazeeoxku memooam 60pvbObl C UCIAMCKUMU MEPPOPUCMAMU, MeM CAMbIM,
noouepkHy8 pacmywyio sHawumocms Kaupa e muprnom npoyecce na Bausicnem
Bocmoxke u 6opvbe c meppopom.

Cmapwee OondicHocmHoe auyo baudicHe8ocmouHol B0€HHOU  pa36e0KU
00HAP0008ANl ceKpemHbvle OaHHble 0 mom, umo bpumanckue oguyepwvt npouinu
KYpPC NOO20MOBKU 8 Kauecmee yacmu npocpammsl compyoHudecmea ¢ Eeunmowm,
KOMopas Hawaiaco éckope nocie amax Ha Amepuxy 11 cenmsaops 2001 eooa u
NPOOOINCANACH 00 NPOULTO20 2004.

Jlemanu me pazenawianuco, OOHAKO CUUMAEMCS, YMO OHU NPOWIU KYpPC
00yueHUus CneyuanbHblM MeXHUKam OOnpoca U MepMUHONO0SUU UCHOIb3YEMOl
meppopucmamu, KOMOpblil no3801Um azenmam  pacuugposvieams

nepexeavyerHHosle meﬂBQbOHHble paszecoeopul.

No doubt that the most appropriate translation was made by "Promt", but still

its producer Russian company "TTPOexr MT" shouldn't stop on achieved.



Machine Translation and Internet

The impact of the Internet has been significant in recent years. We are already
seeing an accelerating growth of real-time on-line translation on the Internet itself.
In recent years, we have seen many systems designed specifically for the
translation of Web pages ("Pop-Up Dictionary”, "Site Translator') and of
electronic mail ("SKIIN"). The demand for immediate translations will surely
continue to grow rapidly, but at the same time users are also going to want better
results. There is clearly an urgent need for translation systems developed
specifically to deal with the kind of colloquial (often wrongly formed and badly
spelled) messages found on the Internet. The old linguistics rule-based approaches
are probably not equal to the task on their own, and corpusbased methods making
use of the massive data available on the Internet itself are obviously appropriate.
But as yet there has been little research on such systems. At the same time as we
are seeing this growing demand for “"crummy" translations, the Internet is also
providing the means for more rapid delivery of quality translation to individuals
and to small companies. A number of machine translation systems on the sale are
already offering translation services, usually "adding value™ by human post-
editing. More will surely appear as the years go by.

However, the Internet is having further profound impacts that will surely
change the future prospects for machine translation. There are predictions that the
stand-alone PC with its array of software for word-processing, databases and
games will be replaced by Network Computers which would download systems
and programs from the Internet at any time as required. In this scenario, the one-off
purchase of individually packaged machine translation software or dictionaries
would be replaced by remote stores of machine translation programs, dictionaries,
grammars, translation archives or specialized glossaries which would obviously be
paid for according to usage. It is should be to said, that such a change would have
profound effect on the way in which machine translation systems are developed.



Another profound impact of the Internet will concern the nature of the
software itself. What users of Internet services are seeking is information in
whatever language it may have been written or stored. Users will want a seamless
integration of information retrieval, extraction and summarization systems with
translation

In fact, it is possible that in next years there will be fewer "pure™ machine
translation systems (commercial or on-line) and many more computer-based tools
and applications in which automatic translation is just one component. As a first
step, it will surely not be long before all word-processing software includes
translation as an in-built option. Integrated language software will be the norm not
only for the multinational companies but also available and accessible for anyone
from their own computer (desktop, laptop, notebook or network-based server) and
for any device like television or mobile telephone which interfacing with computer

networks.



Spoken Language Translation

The most widely anticipated development of the next decade must be that of
speech translation. When current research projects (ATR, C-STAR, JANUS,
Verbmobil) were begun in the late 1980s and early 1990s, it was known that
practical applications were unlikely before the next century. The limitation of these
systems to small domains has clearly been essential for any progress, such are the
complexities of the task; but these limitations mean that, when practical
demonstrations are made, observers will want to know when broader coverage will
be realizable. There is a danger here that the mistakes of the 1950s and 1960s
might be repeated; then, it was assumed that once basic principles and methods had
been successfully demonstrated on small-scale research systems it would be
merely a question of finance and engineering to create large practical systems. The
truth was otherwise; large-scale machine translation systems have to be designed
as such from the beginning, and that requires many man-years of effort. It is still
true to say that the best written-language machine translation systems of today are
the outcome of decades of research and development.

Whatever the high expectations, it is surely unlikely that we will see practical
speech translation of significantly large domains for commercial exploitation for
another twenty years or more. Far more likely, and in line with general trends
within the field of written language machine translation, is that there will be
numerous applications of spoken language translation as components of small-
domain natural language applications, e.g. interrogation of databases (particularly
financial and stockmarket data), interactions in business negotiations or intra-

company communication.



Machine and Human Translation

In the past there has often been tension between the translation profession and
those who advocate and research computer-based translation tools. But now at the
beginning of the 21-st century it is already apparent that machine translation and
human translation can and will co-exist in relative harmony. Those skills which the
human translator can contribute will always be in demand.

Where translation has to be of "publishable™ quality, both human translation
and machine translation perform their roles. Machine translation is demonstrably
cost-effective for large scale and/or rapid translation of (boring) technical
documentation, (highly repetitive) software localization manuals, and many other
situations where the costs of machine translation plus essential human preparation
and revision or the costs of using computerized translation tools are significantly
less than those of traditional human translation with no computer aids. By contrast,
the human translator is (and will remain) unrivalled for non-repetitive linguistically
sophisticated texts (in literature or law), and even for one-off texts in specific
highly-specialized technical subjects.

For the translation of texts where the quality of output is much less important,
machine translation is often an ideal solution. For example, to produce "rough"
translations of scientific and technical documents that may be read by only one
person who wants to find out only the general content and information and is
unconcerned whether everything is intelligible or not, and who is certainly not
discouraged by stylistic awkwardness or grammatical errors, machine translation
will increasingly be the only appropriate decision. In general, human translators are
not prepared (and may resent being asked) to produce such "rough” translations. In
such a case the only alternative to machine translation is no translation at all.

However, as | have already mentioned, greater familiarity with "crummy"
translations will inevitably stimulate demand for the kind of good quality

translations which only human translators can satisfy.



For the one-to-one interchange of information, there will probably always be a
role for the human translator, that is for the translation of business correspondence
(particularly if the content is sensitive or legally binding). But for the translation of
personal letters, machine translation systems are likely to be increasingly used;
and, for e-mail and for the extraction of information from Web pages and
computer-based information services, machine translation is the only feasible
solution.

As for spoken translation, there must surely always be a place for the human
translator. There can be no prospect of automatic translation replacing the
interpreter of diplomatic negotiations.

Finally, machine translation systems are opening up new areas where human
translation has never featured: the production of draft versions for authors writing
in a foreign language, who need assistance in producing an original text; the real-
time on-line translation of television subtitles; the translation of information from
databases; and, no doubt, more such new applications will appear in the future as
the global communication networks expand and as the realistic usability of
machine translation (however poor in quality compared with human translation)

becomes familiar to a wider public.



Concluding remarks

Different electronic devices have become common nowadays. Taking
information from foreign languages with the help of different electronic devices
represents quite a new approach in modern translation practice. Due to the
fundamental research in the systems of algorithms and in the establishment of
lexical equivalence in different strata of lexicon, machine translation has made
considerable progress in recent years. Nevertheless, its usage remains restricted in
scientific, technological, lexicographic realms. That is because machine translation
can be performed only on the basis of programmes worked out by linguistically
trained operators. Besides, the process of preparing programmes for any matter is
inseparably connected with great difficulties and takes much time, whereas the
quality of translation is far from being satisfactory even at the lexical level, which
have direct equivalent lexemes in the target language. Considerably greater
difficulties, which are insurmountable for machine translation programs, present
morphological elements like prefixes, suffixes, endings, etc. Syntactic units (word
combinations, sentences) with various means of connection between their
components are also great obstacles for machine translation. Moreover, modern
electronic devices which perform translation do not possess the necessary lexical,
grammatical and stylistic memory to provide the required standard of correct
literary translation. Hence, the frequent violations of syntactic agreement and
government between the parts of the sentence in machine translated texts. Very
often the machine translation program can not select in its memory the correct
order of words in word-combinations and sentences in the target language. And as
a result of it, any machine translation requires a thorough proof reading and editing
and this takes no less time and efforts and may be as tiresome as the usual hand-

made translation of the passage.
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