
Letters Letters 

Uncertainties of Scientific Exchange 

I should like to warn members of the 
scientific community about the uncer- 
tainties and hazards that may be inher- 
ent in accepting invitations to partici- 
pate in scientific exchange abroad in 
the absence of written agreements in 
hand before the arrangements are made. 

In February 1971, I was contacted 
verbally by a U.S. Department of Agri- 
culture representative on behalf of the 
government of Romania and asked to 
give a series of lectures to agricultural 
scientists in Romania. I accepted imme- 
diately, with the understanding that the 
Romanian government would pay my 
expenses and those of my wife, an offer 
which was part of their initial request 
for assistance. It was not until 27 May 
that I was able to obtain, through the 
U.S. Department of Agriculture, a list 
of the lecture topics that were expected 
of me; at no time did I ever receive 
written information regarding the audi- 
ence, the lecture sites, and the kinds of 
interests that the audience would have. 
Even though I was scheduled to leave 
on 8 July it was not until 2 July that 
tickets were available in the office of the 
Czechoslovakian airline in New York 
for those individuals who had agreed to 
lecture. At that point I found that (i) 
no ticket had been issued for my wife, 
or for the wife of another professor, de- 
spite the earlier statement from the 
Romanians that this was to be taken 
care of, and (ii) no reservations had 
been made on the only airline upon 
which the tickets could be used. Of 
course, the flight was full for the date 
for which the ticket had been issued. 

When I turned to the Romanian Em- 
bassy officials in the United States, I 
found that they had no authority to 
issue or change airline tickets; after 5 
days of confusion and uncertainty, only 
10 minutes before my departure for the 
airport, I was notified that no ticket 
would be forthcoming for my wife, in- 
asmuch as the funds for a ticket were 
not available from the Ministry of Agri- 
culture in Romania. Moreover, I was 
told that the Americans were expected 
to pay their own way from their home 
to New York and back, a considerable 
expense in some cases. 
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Because of this confusion I canceled 
my trip, and I expect that others sched- 
uled to go last summer were forced 
to do likewise. Thus, I would like to 
warn other scientists who are ap- 
proached verbally and asked to engage 
in such programs that to do so without 
formal written confirmation of all terms 
from the responsible government is like- 
ly to result in substantial uncertainty, 
confusion, and frustration and do little 
to advance the cause of international 
scientific exchange. 

DALE E. HATHAWAY 

Department of Agricultural Economics, 
Michigan State University, 
East Lansing 48823 

Translation by Computer 

There has long been an interest in 
language translation and, in particular, 
the prospects for automatic translation 
by computer. As a research psychologist 
who is concerned with both the transla- 
tion process itself and with the quality 
of translations, I would like to add 
some recent observations. 

In 1963, when we began our transla- 
tion studies at the Institute for Defense 
Analyses, there was already consider- 
able stirring among professional lin- 
guists and others about the efficacy of 
translation by computer or machine 
translation (MT). At that time we un- 
dertook the comparison of different 
modes of translation, that is, human 
translators versus different versions of 
MT. Recently we have been able to add 
to our observations from the output of 
the latest MT system that has become 
operational. Given the investment in the 
1971 MT system and the shift to it 
from the earlier model, we can well ask, 
What have we gotten for our money? 
Has there been any qualitative improve- 
ment in MT as a result of recent de- 
velopmental efforts? 

In 1964, with the cooperation of the 
Air Force's Foreign Technology Divi- 
sion, we submitted a Russian paper for 
translation by the then operational MT 
system. However, no analysis of the 
output was done at that time, and the 
material has been dormant until now. 
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material has been dormant until now. 

The installation of a new MT system 
prompted us to have the same Russian 
paper translated again in 1971. 

The translations were prepared from 
an English paper containing 1685 
words. A professional translator pro- 
vided a Russian text from the English 
text. The Russian was then retranslated 
into English by MT (1964) and re- 
mained unedited (just as it came out 
of the computer). Two human transla- 
tions by professional linguists (work- 
ing independently) were also made in 
1964. 

Two versions of the translation by 
MT (1971) were produced, one un- 
edited and one edited (that is, corrected 
and revised by a bilingual editor). An 
additional human translation was made 
in 1971. 

Two characteristics of MT output 
are (i) untranslated words and (ii) 
translated words that have two or more 
possible meanings in the target language 
(English in this case). Using each of 
these characteristics as a crude index 
of translation efficiency, differences be- 
tween the 1964 and the 1971 MT sys- 
tems were found to be slight and not 
consistently favoring one or the other 
system. The MT (1964) translation 
contained 1.2 percent untranslated 
words and 6.3 percent multiple mean- 
ings. The MT (1971) translation con- 
tained 2.3 percent untranslated words 
and 5.3 percent multiple meanings. 
None of the three translations by lin- 
guists contained either type of error. 

An examination of the post-transla- 
tion editing (available for the 1971 MT 
output only) showed that many changes 
had been made: each of the approxi- 
mately 80 English sentences had had 
some editorial modifications, most of 
them extensive. About 35 percent of the 
English words printed by the computer 
had been altered by the editor. 

In the case of the 1971 system, com- 
puter processing and print-out time was 
negligible, that is, only a few minutes. 
However, the rate of post-translation 
editing was slightly less than the rate of 
human translation. Manual translators 
worked at a rate of about 450 words 
per hour, and the bilingual editors 
worked with the computer printout at 
400 words per hour. 

It would be unwise to conclude on a 
less-than-optimistic note because of one 
set of observations. However, if our 
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