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Abstract

User reaction has been favorable to routine computer
translation of Russian scientific articles at Oak Ridge
National Laboratory. Speed is the chief advantage of

the machine translation, illegible copy belng one ol the
greatest problems. Costs are comparable with those of
human translation. Training of kecy punchers is not
difficult. The machine dictionary is updated frequently,
and ficelds other than the original chemistry of the
dictionary are being included.

User Reaction

The ORNL progrxam is aimed at machine translation, not machine-aided transla-

tion. We see no prospects of eliminating either pre- or postediting in the imme-~

diate future. Our earlier work was usually post-edited, and we have eliminated

some of the necessary post-editing by judacious pre-editing.

A report, "User's Evaluation of Machine Trunslation," preparcd by
Bozena Dostert, was issued in August 1973. Dr. Dostert's study was based
on 10 years of use of the Georgetown machine translation systecwm at Oak
Ridge National Laboratory and at the Euratom Rescarch Center in JTtaly.
The results of the study indicated that 927 of the persons responding to
the questions judged machine translatien to be "good" or "acceptable,"
i.e., to be pencrally informative and readable. Learning to read
"Wwachinese" seemed not to preseat any particular problems. Ninety-six
percent of these users have recommended or would recommend machine

translation to their colleagues. Eight-seven perccnt cven expressed a

preference for machine translation over human.
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Since this cvaluation was made, the program in use at ORNL, formerly
opcrated on the IBM 7090 computer, has becn converted for operation on the
360. During this conversion our regular use of machine translation was
suspended, but recently we have started using it again on a regular basis.
Again, we are finding a generally favorable reaction. When the reaction
is ‘unfavorable, we usually can elicit favorable comment alter we explain
the limitations of machine translation. For example, a user was rather
disturbed because a Russian word (I forget what it is) was translated
"descendents" instead of "progeny." When I explained to him that meanings
are selected for the dictionary which are most generally applicable rather
than using mecanings that apply to a specific field and that we felt that
"descendents" would be weaningful cven if not specific for his field, he
sent us another article to Lranslate.

Before the conversion from the 7090 to the 360 some 75% of our research
scientists' needs for Russian translation were met with computer output. We
expect to be operating at that high level again very soon., The 25% that we
do not translate on the computer, except f{or requests {rom a few die-hards,
ape articles that arc too badly printed or cqpied to be readily legible
and articles with g very high proportion of mathematical cquations and
symhols. We encourage our users to send us the best available copy. Even
so, a key puncher may not be able to distinguish among the Russian letters
H, H, i, U, and T, A human translator, brcause of knowlcdge of the
language, can usually decide, maybe with a hand lens, which letter is
present. But=the key punchers know no Russian and can only guess.
Parenthetically, I might mention that not knowing Russian Lypography
sometimes has its advantages. A key puncher does not tend, as I do, to
type "'sh" for w, but uses the "w'" as required by our system.

Articles with a high proportion of mathemdtical expressipns and
symbols are not too well suited for compuler Lranslation because the material
that cannot be key punched must be inscrted by hand on the finished copy,
a time-consuwing procedure. A recent development in our prbgram has,
however, facilitated such insertion. Formerly the key puncher typed in
the word(s) "long equation" or "symbol" whenever something occurred that
could not be key punched. Now, a mecans is provided for lcaving a space so

that the omitted material can be written or pasted in convepiently. With
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this development we are less reluctant to use the machine for translating

mathematical articles than we Were formerly.

Advantages of Machine Translation

Of course, the grecatest advantage of a machine translation is speced.
A 10-page article can be translated on the computer in hinutes. Key
punching requires 3 to 4 hours, and pre- and/or post-editing maybe half an

hour. Thus a requester could have the translation back the day after he
asks for it.

Costs

A rccent estimate indicates that costs of key punching, computer
operation, and the small amount of pre- and/or post-editing that we do are
comparable with those of human translation.

We do a minimum of pre—-editing. I usually go through an article and
mark, the first time it occurs, letters or words that are not to be
translated. The key puncher then punches so that "Vitamin A" is translated
as such rather than as "Vitamin and". Manual post-editing consists in
indicating, at the first appearance, the meaning of a work that is not in
the dictionary. The time for this is really chargeable to research rather
than to routine tramslation because we then code such words and enter them
in the dictionary. We have a program for post-editing which can be used
to change the meaning of a word that is obviously wrong in the context; for
example, we can instruct the machine to change the word "floor" as a

translation of the Russian "pol" to "sex" in a biological article.

Training of Key-Punchers

Training of key punchers is not difficult, even though, naturally,
some of the letters look alike, e.g., b, H, L, and b. Uowever, 1 have been

pleasantly surprised at how quickly the operators learn to distinguish these

letters.



56
Updating

We have a program developed by Fred liutton for updating the
dictionaty readily. Formerly we had to have around 2000 words to enter
before the adding of new words became cconumic. Now we can add a few or
Llarge number wheunever we have a list coded.

The original dictivuary was primarily for chemistry, with some
physics and nuclear encrgy terms. We are expanding the dictionary with
fuclear eneirgy terms, obviously because of our particular interest, and
other energy terms and are adding biology and other fields. We are worring
on a means for indicating that a word has one weaning in the field of

chemistry and another in bioclogy, for example.

Fut.ug_:_

We are able to take on a few customers Lrom outside the Laboratory
if arrangements can be made for transfer of funds., We are now charging
$3.00 per hundred words for this service, which is «bout what it costs us.
We are currently paying $3.00 per hundred for human translation. We
request feedback [rom our customers on meaning of words or possible
misinterpretations of graimatical construction and are using this
feedback to improve our system,

Persons interested in our services are invited Lo call on us for

more information.
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